


S/09 li�IE ffi\1\GI�IlY ffiiiiCRO 
MC6809 PROCESSOR- 20-BIT ADDRESS BUS 
DIRECTLY ADDRESSES UP TO 768K OF RAM 

Performance and capab i l it ies never before poss ib le are n ow 

ava i lable to you i n  the SWTPC S/09. Computer System.The 

S/09 uses the Motorola MC6809 processor, the most 

powerfu l  8-b it general purpose MPU ava i lable. It featu res 
more add ress ing modes than other 8-bit  MPU 's and an 
optimized cons istent i nstruction set enhanced by powerful 

1 6-bit i nstruct ions. T h is, plus 24 index ing submodes, 

promote the use of modern programming techniques l ike 

posit ion i nd epend ent code, re-entrancy and recu rsi on. 

The 20-bit add ress b us makes poss ib le  d i rect address ing of 

up  to 768 K of memory  w ithout any s low or clumsy p ro­
cesses such as bank sw itching. RAM memory is d esigned 

with i nd epend ent control and array cards for economical 
expansion of memory. The DMA and the processor boards 
can access memory i ndependently for d ifferent tasks. 

Multiuser capab i l ity is "bu i lt- in". No add i t ional hardware 

is requ i red to operate add i t ional  termina ls. A dynamic 

memory management system can a l locate avai lable RAM in  

as small as  4 K  b locks to  the  var ious users or  tasks. 

The dua l-bus motherboard d es ign used in the S/09 makes 

add ing 1/0 ports to the system qu ick and economical. 1/0 

add ress deco d i ng for a l l  1/0 s lots is supp l ied w ith the sys­

tem. All ser ia l  1/0 cards may be quick l y  p rogrammed to run  

at standard baud rates from 1 1 0 to  38,400. 

Both mu lti user and mu ltitask ing/mu lt iuser operating sys­

tems are ava i lab le  for the S/09. BASIC, P ASCAL and an 

Assembler are immed iate ly  ava i lab le. Ed itor and Debug 

programs are also ava i lab le for use in system development. 

S/ 09 complete as shown with 128K bytes of RAM memory, one paral le l  and two serial 1 / 0  ports . . .  $2,995 . 00 

128K memory ex pansion card . . . . . . . . . . . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . . . .  $1, 995 . 00 

Circle 356 on inquiry card. 

SO U THW E ST T E CHN I CA L  P R O D UCTS CO R PO RAT IO N 

219 W .  R HAPSO D Y  

SAN ANTO N I O, T EXAS 78216 (512) 344-0241 
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The single card computer 
with the features 

that help you in real life 
COMPLETE COMPUTER 

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

The computer itself is super. Fast 
4 MHz operation. Capacity for 8K bytes 
of ROM (uses 2716 PROMs which can 
be programmed by our new 32K BYTE-

· 
sAVER® PROM card). There's also 1K of 
on-board static RAM. Further, you get 
straightforward interfacing through an 
RS-232 serial interface with ultra-fast 
speed of up to 76,800 baud- software 
programmable. 

Other features include 24 bits of bi­
directional parallel 1/0 and five on­
board programmable timers. 

Add to that vectored interrupts. 

Circle 80 on inquiry card. 

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 l/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 BYTESAVER PROM card 

Cromemeo 
n c o  p o  a e d  

Specialists in computers and peripherals 

EASY TO USE 
Another convenience that makes the 

Model SCC computer easy to use is our 
Z-80 monitor and 3K Control BASIC (in 
two ROMs). With this optional software 
you're ready to go. The monitor gives 
you 12 commands. The BASIC, with 36 
commands/functions, will directly ac­
cess l/0 ports and memory locations­
and call machine language subroutines. 

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

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

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

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

280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 • (415) 964-7400 
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megabyt es of ha rd disk a nd 64 kilobytes of fast R AM in a 
Z80A compu t e r  fo r u nde r $10 K. Two floppy drives, too.  

N a t u r ally, it's from C romemco. 

It's a reali ty. In  Cromemco's new 
Model Z-2H you get all  of the above 
and even more. With Cromemco you 
ge� it all .  

I n  th is  new Model Z-2H you get 
not only a large-storage Wincheste 
hard disk drive but also two floppy 
disk drives. In the hard disk drive you 
get unprecedented storage capacity 
at th is  price-1 1 megabytes unfor­
matted. 

You ge1' speed-both in the 4 MHz 
Z80A microprocessor and in 1 :he fast 
64K RAM which has a chip access 
t ime of only 1 5 0 nanoseconds. You 
get speed in the computer mini m u m  
instruction execution time of 1 m icro­
second. You get speed in the hard 
disk transfer rate of 5.6 megabits/sec. 

EXPANDABILITY 

You get expandabil ity, too. The 
high-speed RAM can be expanded to 
512 kilobytes if you wish. 

And the computer has a full 1 2-slot 
card cage you can use for additional 
RAM and interface cards. 

BROADEST SOFTWARE SUPPORT 

With the Z-2H you also get the 
broadest software support in the 
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microcomputer field. Software Cro­
memco is known for. Software like 
�h is: 

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

wi h more coming all the t ime. 

SMALL, RUGGED, RELIABLE 

With all its features �he new Z-2 H, 
incl uding its hard disk drive, is still 
housed in just one small cabinet. 

Hard disk drive at lower left can be inter­
changed just by sliding out a�d disconnecting 

p lug. Seven free card slots are available. 
Z-2H inc ludes printer interface card . 

.__ - '• 

Included in that cab inet, too, is 
Cromemco ruggedness and reliability. 
Cro m e m co i s  t im e-proved. O u r 
equipment is a survey winner for 
reliability. Of course, there's Cro­
memco's all-metal cabinet. Rugged, 
solid. And, there's the heavy-duty 
power supply (30A @ 8V, 1 5A @ 
+18 V, and 1 5A @ -18V) for cir­
cu itry you' l l  sooner or later want to 
plug into those free card slots. 

CALL NOW 

With its h igh performance and low 
price you KNOW th is  new Z-2H is 
going to be a smash. Look into i t  
right now. Contact your Cromemco 
computer store and get our sales 
li terature. Find out when you can 
see it .  Many dealers will be showing 
the Z-2 H soon- and you'll want to 
be here when they do. 

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

(415)964-7400 

Circle 80 on inquiry card. 
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About the Cover 
The theme for this issue is 

"Fun and Games", using the 
personal computer to imple­
ment dynamic in teractive 
forms of enjoym ent not  
otherwise possible. In  the 
cover by Robert Tinney, en­
titled "The Magic of Com­
p uters", we find the essence 
of an ancient shell game 
applied with a desk top com­
puter as the 111issing pea. 

1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

One of the quickest ways 
to gain experience with a 
processor is to actually pro­
gram and in terface to i t .  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 
Giirsel 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 
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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 1 04 

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 1 13 

Using stacks can help to 
simplify otherwise very 
complex programming pro­
blems . In Stack It Up, 
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Charlton H Allen 
demonstrates a simple pro­
cedure for evaluating 
mathematical expressions 
that employ stack control . 

Page 140 

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

Page 152 

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

Page 172 

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

Page 222 

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

Page 232 
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Yes, I'd like to learn more about Wordsmith.™ Send me your information packet. 
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Is Pseudoscience Done by 
Computer Pseudo-Computer­
Science? 

by Carl Helmers 

One of my main tasks each month is reading all the manuscripts which are 
sent to BYTE by authors, who are often our readers . The number of well­
prepared manuscripts which come our way is fantastic, and for obvious 
reasons of space we can only accept so many in a given interval of time. Thus, 
when an unsolicited article is received, we look for a certain uniqueness of idea 
and appropriateness for our readers. The article content of BYTE magazine is 
approximately 90% the result of unsolicited articles . Of course, exceptions 
occur, for example, the 6809 series by Joel Boney and Terry Rit ter (which 
required a bit of encouragement in advance of its wri ting) ,  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 i t  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 i t  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 i t  is 
printed on paper i t  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 i t  is represented in a programmed calculation, 
it must be true .... " 



"I own a fast-growing business and before I 
bought my computer system I put in a l ot of l ate 
hours keeping up with my accounting and 
inventory control. Now the computer does my 
num ber crunching quic kly, so I h ave time after 
hours to have some fun with the system . My son 
and I started out p l aying Sta r  Tre k on the system, 
and now we're learning to play c hess. 

"When I was shopping a round for my system ,  
t h e  guys i n  t h e  computer stores demonstrated a l l  
t h e  unique features o f  the m inifloppy. I've got to 
admit that at fi rst I didn't real ly understand a l l  the 
technical  deta i ls .  But now that I use the system 
every day, I rea l ly appreciate the m inifloppy's fast 
random access and data transfer. I l ike the 
reliability, too . 

''I 'm glad I went with S hugart drives. Look, 
when you lay out your own money for a system ,  
you want de penda b l e  performance and good 
value . Do what I did. Ask for the system with the 
minifloppy." 

If it isn't Shugart, 
it isn't minifloppy. 
�®Shugart Associates 
435 Oakmead Parkway. Sunnyvale. California 94086 

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

The holes in  this hypothesis are obvious . First ,  why are 
integer ratios used? After al l ,  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 f i t  ad hoc assumptions. It  i s  true 
that we observe periodici ties in life, even in our own per­
sonal lives. But, in order to study such rhythms, the spiri t 
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 Edi tor, The Skeptical 
Enqu irer, POB 5 Amherst Br, Buffalo NY 14226. 

Thus, the dearth of biorhythm calculation articles in 
BYTE wil l  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-
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D t 
kill two birds 

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

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

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 
7 standard baud rates. On-board firm­

ware provides a powerful driver 
routine so you won't need to write any 
software to utilize the interface.  

Parallel Interface. 
This interface can be used to connect your 
Apple* to a variety of parallel printers. The 
programmable l/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. 

2ll6 Walsh Avenue 
Santa Clara, California 95050 
(408) 246-2707 

AIO 
Serial & Parallel 
Apple Interface 

To explore this hypothesis, we begin to take 
data on our daily personal lives using an appro­
priate measurement. This could be a single bit 
of information such as "today was a good day" 
or "today, on the balance, was not  so good ."  
Or  i t  could be  a series of integer evaluations o f  
the form "on a scale o f  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 l 
feel" variable. Then, one could check this con­
tinuing curve for function for predictability. 
Besides the Fourier decomposi tion 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 tan 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 real i ty . 

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 reali ty. 
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 i t  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 11Pencil" getting dull? 

Then you need 

The Penci I Sharpener 
from MicroDaSys 

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

• Create your letter or announcement using the EP II • Uses your version of the Electric Pencil II 
• "Key" insertion items throughout the text 
• Set up the insertion data file using EP II, 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 

• Loads in the designated letter 
• Inserts all designated data for the appropriate 

"keys" 
• Prints the letter using the E P II "Print Sub-System" 

• Personalizes and prints letter after letter. replacing 
key words 
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The PENCIL SHARPENER runs on all versions of Electric Pencil II under CP/M. 
Soon vailable TRS-80 version and "star brightener" for Word Star. 

Generous Dealer Discounts' 

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

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

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

[ ] Check/ M.O. Enclosed ] C.O.D. Charge Card 
Card No. __________ Exp. _____ _ 

Zip ____ Telephone_,(�----"-------
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Mind Over Matter 
Expansion 

I found your article "Mind Over Mat­
ter" (June 1979 BYTE, page 149) very 
interesting . When all the components 
arrive, I hope to have an operational 
muscle monitor. A friend of mine has a 
great deal of enthusiasm for brain wave 
monitors, and, al though I do not quite 
see the magic he sees in them, the idea is 
intriguing. 

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

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

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

Frank Gizinski 
2060 St Clair St 
Racine WI 53402 

Author Ciarcia Replies: 
I ho11e you will lEave au OiJemtioual 1/Eusc/e 

111011itor by tl1e time you read tl1is. I regret, 
however. that I cauuot COIIIiJiy wit/1 your re­
quest. Heatl1kit aud the MuiJiJels bot/1 l1ave 
soll/etllillg iu COIIIIIIOII: because tl1e original is 
doue so well aud cwything equivalent could 
ouly be accolniJiisiEed with a si111ilnr effort. 
there are 110 COiJies. Exce11t through tl1e effort 
of a co•n11/ete article 011 the subject, I hesitate 
to do ouly half the job by sketching out a 

Word Processor + Business System 

$2899 

• S· 1 00 Bus 
• Ful l -S ized Disk Dr ive  (Sta ndard) 
• Up To Fou r  Disk Drives 
• Z-80<!>'' M icro-Processor 
• CP/M®·· D isk  O perat i ng  System 
• Pr i nter I nterface 
• Ful l  Wo rd P rocess ing  Capabi l i ty 
• Des i gned for Bus iness Use 
AVA I LA B L E  SOFTWA R E  

• Accounts R eceivable/Payable 
• Payrol l  
• G en eral Ledger 
• I nventory 
• Mai l i n g  List 
• Text Processor 
• Plus 500 Morel 
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• BAS I C  Compi ler  ( I nc l uded) 
• FORTRAN 
• Pascal 
• C O B O L  
• A n d  Many Morel 

C A L L  OR W R I TE NOW ! 

MicroDaSys 
POST OFFICE BOX 36051 
LOS ANGELES, CA 90036 

(213) 935-4555 
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few filter circuits which ultimately demand 
a great deal of technical ability. 

In addition to yours, 111auy letters have re­
quested ex11ausion information. h1 actuality, 
the required circuitry would constitute a low­
frequeucy spectrum analyzer. I will look into 
the desigu. aud use it  either as an article 
SiJecifically 011 ex11ansion of the "Mi11d over 
Matter" introductiou, or as an additional 
SUiJiJiemenl wit/1 one of my regular r11011thly 
offeriugs. I a111 aware of the obvious interest 
in ex11ansiou, and I do try to present circuits 
tlwt cau be readily constructed. 

Finally, the biofeedback interface can be 
readily used with tl1e Crome111co AID board. 
if the analog out11ut from the monitor is 
scaled down to 0 to 2.56 V. This can be done 
with a 500 K o/1111 iJOteutiomete/' serving 
esseutially as a volu111e control. A nalysis of 
tl1e acquired data is ar1other subject entirely. 

Peri1L1iJS your streugth is really software, 
and you will achieve success better by this 
111etlwd. The ulti111ate goal is to analyze the 
low-frequeucy SiJectrwu. This can be do•·Ie 
eitl1er through l1ardware or software. 

A Rejoycing LISPer 

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

Martin D Sandman 
10720 Cariuto Ct 
San Diego CA 92124 

M ove Segment i n g  

I was gratified t o  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°P�,S�u 
1-'U(�or L,)ljcz,ruie} 0123Y55 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. Think we'd trust it to an� less than ScotcH Brand Diskettes?" 

C i rcle 368 on inqu iry card. 

Don Stone, President, 
Mass.  Auto Supply Company, 
Inc. ,  Boston ,  Mass. 

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

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

Scotch Diskettes are 
available in regular or mini 
sizes, compatible with aln1ost 
any system. 

To find out where you 
can purchase Scotch Diskettes, 
call toll free: 800-328- 1300. 
(In Minnesota, call collect: 612-
7 36-962 5 . )  Ask for the Data 
Recording Products Division. In 
Canada, \:vrite 3M Canada Inc. ,  
London, Ontario, N6A 4Tl .  

If it's worth remembering, 
it's worth Scotch 
Data Recording Products. 
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The Intel 8086 

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

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

Steve Ciarcia 
POB 582 

Glastonbury CT 06033 

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

Software development is  much 
more expensive than hardware 
development .  It is much cheaper to 
write one line of code executing a 
hardware multiply instruction than to 
write an algorithm to do the same 
function on a processor devoid of this 
direct capability. Reduced cost of 
development should be reflected in 
lower retail cost . There are always ex­
ceptions to the rule, but once amor-
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MCS-86System Design Kit 

Photo 1 :  SDK-86 system as delivered from factory. 
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tized and in volume production, the 
16-bit microprocessor should prove 
to be the logical choice for medium to 
high-level applications . 

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

if you have a burning desire to learn 
about 16-bit  microprocessors . The 
latest one available and in volume 
production is the Intel 8086 . The 8086 
is a 16-bit microprocessor which is 
upward-compatible from the 8-bit 
8080/8085 series processors . The 
8086 contains a set of powerful, new 
16-bit instructions . This enables a 
system designer familiar with 8080 
devices to start coding immediately 
and gradually gain expertise in using 
the additional 16-bit instructions . I t  is 
important to realize that when I refer 
to compatible instructions I 'mean 
functional compatibil i ty.  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 In tel de­
signers was to extend existing 8080 
features symmetrically and add a 
wide range of new processing cap­
abili ties . The added features include 
16-bit multiply and divide, inter­
ruptible byte-string operations, 1 M 
byte direct addressing, and enhanced 
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bit manipulation. Arithmetic opera­
tions are accomplished in American 
Standard Code for Information Inter­
change (ASCII) or binary-coded 
decimal with a one-instruction hard­
ware conversion . 

la 

T E S T  

I N T 

N M I  
2 

E X E C U T I O N  U N I T  

� 
R E G I S T E R  F I L E  

D A T A ,  
P O I N T E R , A N D  
I N D E X  R E G S  
( B  W O R D S !  

1 6 - B I T  A L U 

F L A G S  

In addition t o  the capability of 
handling data in bits, bytes, words, 
or blocks, the 8086 incorporates 
many features formerly found only in 
minicomputer architecture . I t  also 
supports such operations as reentrant 
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H L D A  
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C L K  R E S E T  R E A D Y  M N / M X  G N D  

V e e  

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

The 8086 is fabricated with a newly 
developed, high-speed metal-oxide 
semiconductor (H-M O S )  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 1a  shows an internal block 
diagram of the 8086 . The 16-bi t  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 1b illustrates an 8086 
register model for comparison to the 
8080 . 

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

The relocation register file is the 
other unique 8086 enhancement .  This 
group is referred to as the segment 
register file, and extends direct ad­
dressing capabili ty 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 l/0 (in-

4 0  L E A D  

G N D  Vee 
A D J 4  A D 1 5  

A D 1 3 A l 6 / S 3  

A D 1 2  A l 7 / S 4 

A D J J  A l B / 5 5  

A D J O  A l 9 / S 6  

A D 9  B H E / 5 7  

A D S  M N / M X  

A D 7  R D  

A D6 R Q / G T O  ( H O L D )  

A D 5  R Q / G T J  ( H L D A )  

A D 4  L O C K  ( W R )  

A D 3  5 2  l M / 1 0 )  

A D 2  S l  ( D T / R l 

A D J  s o ( D E N )  

A D O  Q S O  ( A L E )  

N M I  Q S J  ( I N T A ) 

I N T R  T E S T  

C L K  R E A D Y  

G N D  R E S E T  

Figure 1:  An internal block diagram and pinout  specifications of the Intel 8086 (figu re la). Figure l b  shows the 8086 register model il­
lustrating the differences between the 8086 and the 8080. Figure courtesy Intel Corp. 
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p u t / o u t p u t )  c o n t r o l  prov iding 
address space for a full 65, 536 l/0 
ports. 

Logically the 8086 operates more 
like larger computers than like a 
classical microprocessor. This is ac­
complished through independently 
controlled bus interface and execu­
tion units (figure 2 ) .  The major con­
tribution is to speed processing by 
overlapping instruction fetch and exe­
cution . Up to six bytes of instruction 
are placed in a queue before execu­
tion . As each instruction is processed, 
the following instructions move up 
one position and a new instruction is 
fetched and placed in the queue. This 
simul taneous fetch and execute cap­
ability induces more efficient use of 
the memory bus. It is possible for two 
single-byte 8086 instructions to be 
executed within the time for one 
memory cycle .  The result is improved 
performance, given the same bus 
bandwidth and memory speed as 
other systems. 
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L _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _  j 
Figure 2: Functional block diagram of internal data paths of the 8086. Figure courtesy Intel Corp. 
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Table 1: Summary of specifications for the SDK-86 board. 

Central Processor 

Processor: 8086 
Clock Frequency: 2 .5 MHz or  5 MHz (jumper selectable) 
I nst ruction Cycle Time: 800 ns (5 M Hz) 

Memory Type 

Read-On ly Memory:  8 K bytes 
Programmable Memory: 2 K bytes (expandable to 4 K bytes) 

(2 bytes equal one 1 6-bit word) 

Memory Address ing  

Read-Only Memory: FEOOO thru FFFFF 
Programmable Memory: 0 thru ?FF  (0- FFF with 4 K bytes) 

I n put/Outpu t  ( 1/0) 

Paral le l :  48 l ines (two 8255As) 
Ser ia l :  RS232 or  cu r rent loop (825 1 A) 
Data Transfer: Rate selectable from 1 1 0  to 4800 bps 
Display: On-board, 8-digit ,  l ight-emitt ing diode (LED) readout 

I nterface S igna l s  

Processor Bus :  A l l  signals t ransistor- t ransistor  logic (TIL) 
compat ible 

Paral l el 1/0: Al l  s ignals TIL compatible 
Serial 1 /0: 20 mA cur rent loop or  RS232 

I nterrupts 

External: Maskable and nonmaskable; In terrupt vector  2 reserved for nonmaskable 
interrupt ( N M I) 

I nternal :  I nterrupt vectors 1 (single-step) and 3 (breakpoint) reserved by monitor 

D i rect Memory Access 

Hold Request: Jumper selectable, TIL compatible input 

Software 

System Monitors: Preprog rammed 23 1 6  or 27 1 6  read-only memories 
Addresses: FEOOO thru FFFFF 
Monitor 1/0: Keypad and Serial  (teletypewriter or video display) 

Power Requ i rements 

Vee: + 5  V ( ± 5 % ) ,  3 .5 A 
VTTY: - 1 2  V ( ± 1 0 %  ), 0 .3 A ( requi red if teletypewriter (TIY) or video display terminal 

connected to serial inte rface port) 

0 
0 Insert  t h e  330 o h m  (orange-orange-brown), 

1 -wa!l  re is tor at R 3 .  

LJ Solder t h e  t wo resistors in place and cl ip their 

leads. 

Insert a I N9 1 4  or T l 9 1 4  diode at the following three 

locations : 

r n • 
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R 
R7 
R9 
CR3 -1::::�1- CR2 -c::J- R 1 'l  

W hen correctly inserted, th� 
square pad. 

0 Solder the three diod 
leads. 

0 lnsert a 560k ohm (gt1 
R6.  

0 lnsert a \ 1 0 ohm (bt 
at R7 . 

The Intel SDK-86 
Perhaps this brief introduction has 

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

The SDK-86, shown prior to 
assembly in photo 1, is a single­
board, 8086-based computer .  Intel's 
pricing policies make the purchase of 
the SDK-86 kit far more a ttractive 
than a single 8086 chip.  It resul ts ,  in 
the name of advertising, in one of the 
better computer offerings on the 
market .  At $780 the SDK-86 fits 
within most budgets .  It is a complete 
computer including processor, pro­
grammable  m e m o r y ,  read-only 
memory, 110 (input/output ) ,  and 
display. Table 1 is a more explicit 
listing of specifications and figure 3 is 
a detailed block diagram. 

The SDK-86 is very easy to assem­
ble. As shown in photo 2, it  comes 
packaged so that all components are 
easily recognizable,  even for a 
novice . Documentation includes an 
Assembly Manual, User's Manual, 
User's Guide, and Monitor listings 
(see photo 3 ) .  The assembly pro­
cedures are written at  such a level 
that even a person having limited 
technical knowledge may assemble 
the kit .  The assembly manual pro­
gresses from basic solder techniques 
and component identification to step­
by-step assembly and checkout .  The 
o n l y  m i c r o c o m p u t e r  a s s e m b l y  
literature I have read which was a s  
easily 

·
understandable a s  this comes 

from the Heathkit people . 
A l l  m a j o r  c o m p o n e n t s  a r e  

socketed, b u t  t o  b e  o n  the safe side i t  
i s  a wise idea t o  purchase additional 
integrated-circuit sockets .  This will 
allow all integrated circuits to be 
removed in case troubleshooting is 
necessary . The fully constructed com-

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



North Sta r Announces ­
Double Density x 2 Sides = Quad Capacity ! 

The North Star Horizon now delivers quad capacity by using two-sided 
recording on our new mini  drives! That's 360.000 bytes per diskette! A four 
drive North Star system accesses over 1 .4 megabytes of information on-l ine! 
Think of the application flexibility that so much information storage can 
give you! 

North Star has quadrupled the disk capacity of the Horizon computer but 
prices have increased a modest 15 percent. On a dollar per byte basis. 
that's a bargain that is hard to beat! 

The proven North Star disk controller was originally designed to 
accommodate the two7sided drives. North Star DOS and BASIC are 
upgraded to handle the new capacity. yet sti l l  run existing programs with 
little or no change. Of course. single sided diskettes are compatible with the 
new disk system. 

North Sta r Horizon Computer 
Prices ( incl udes 32K RAM, one 
para l lel  and two serial 1 /0 
ports), assembled, burned-in 
and tested : Horizon-1-32K-Q Horlzon-2-32K-Q 
Horizon-1-32K-D Horlzon-2-32K-D 

$2565 $3 2 1 5 
$2 3 1 5 $2 765 

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

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



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

A I 

applying power and pressing the 
system reset button. 

When the SDK-86 is reset, the 8086 

/ 
SOK..e.G MCH6S'fSTEN; DESlGN K\T 

MCS-86' 

USER'S MANUAL 

ASSEN.8.l 'f t.\1\"UAl. 

23l> 
l<K C·IK a 8) ROM 

Photo 3:  The SDK-86 board comes complete with well-written documentation marzuals 
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 ins truction 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 
l a t ter c o m munica t i o n  m ode i s  
preferable i f  the SDK-86 i s  to  be  used 
efficiently for software development .  
Even though the system i s  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 capabi l i ty . 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 
lat ter has the additional ability to 
read or write to a paper-tape punch, 
or with the addition of a Frequency­
Shift-Keying (FSK) modulator/demo­
dulator, cassette storage . Table 2 lists 
the serial monitor I /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 



TH E VERY FIRST 
Double Density ZBO Micro-Computer 

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

And more!  4 user CP/M® for under $1 2,000! 
"CP/M is a registered trademark of Digital Research, Inc. 

ALTOS COMPUTER SYSTEMS, LEADER IN SINGLEBOARD TECH NOLOGY 
DOES IT AGAIN WITH ITS S INGLEBOARD ACSB000-6. TOTAL BUS I N ESS COMPUTER 

HIGH TECHNOLOGY AGAIN WI NCHESTER MASS STORAGE 

The new ACSB000-6 single board computer Is packed We'r� staying with Shugart for both Hoppies and 
with ultra-high technology: Z80 double-density computer, Winchester hard disk. Why? Simple, low price, solid 
up to 208Kb of high speed RAM, Floppy-disk and Win- reliability and they're our next door neighbor. Our single 
chester Hard Disk controllers, DMA, up to 6 serial/2 board computer supports up to 4 Mbytes of Hoppies and 
Parallel I/O, optlonal 32 bit Hoatlng point processor . . .  58 Mbytes of Winchester running under AMEX. 
All on One Board, fully socketed, fully doc- �----------11111. 
umented reliable and maintainable. AL-�-O�-, MIN I  PERFORMANCE FOR 1 /2 COST 

Prices you will love. Entry level 
ADVANCED MULTI-USER SOFTWARE ACSS000-6 Hard Disk System $9,450 
Our new ALTOS Multi-User Executive 2 users $ 1 0,670, 4 users $ 1 1 ,960, 
(AMEX) supports four independent ....,. AMEX separate at $250. 
CP/M compatible programs in any of six 
languages: Basic, Fortran, Cobol, Pascal, 
APL, C. and a wealth of complete 
business application packages. 

Circle 6 on Inquiry card. 

COMPUTER SYSTE M S  
2338-A Walsh Ave n u e  

Santa Clara, Ca. 95050 

AVAILABLE NOW! 
Call for your nearest Altos dealer. (408) 
244-5 766. Telex 1 71 562 ALTOS SNTA. 
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You get flexib l e  computer systems designed, bui lt  and tested to 
serve you i n  many ways - priced to pay for themselves q u ickly. 
Choose from 8-bit or  1 6-bit power, then add the peripherals 
to configure the system that best fits your needs. You get flexi­
bi l ity, expandab i l ity, re l iabi l ity. 

The WH89 All- l n-One Computer inc ludes two Z80 microproc­
essors, 5 1/4 11  floppy, h i gh-resol ution CRT term inal, professional 
keyboard and 1 6 K  RAM (expandable to 48K) - all in one com­
pact unit. I t's a complete, balanced system ideal for word proc­
essing or any smal l business need. 
The powerful 1 6-bit WH1 1 A  Computer (DEC® PDP 1 1 /03 com­
patible) is  designed around the DEC KD1 1 -HA CPU and ac­
commodates u p  to 64K bytes of memory. Add the WH27 Dual 
8" Floppy (DEC RX01 compatible) for vast storage capacity and 
im mediate access to programs and data. For video output, add 
the WH1 9 Smart Term inal with professional keyboard, di rect 
c u rsor add ress i n g  a n d  e i ght u s e r  p rogram mable keys. The 
WH1 9 is  compatible with the DEC VT52 and ANS I I  Escape Mode. 
The WH1 1 A  System is  ideal for the complex problems of busi­
ness and education. 

The WH1 1 A  Computer runs all systems and appl ications soft­
ware written for the DEC PDP-1 1 /03 and that i nc ludes scores 
of practical programs for business, technical users and educa­
tion. It also accepts the powerful D I BEX'" Operating System 
which is compatible with Dibol,  and a l l  D i bol-based software. 

WH27 Dual Floppy Disk System 
$2595 suggested list 

WH1 1 A  16-blt Computer 
$1895 suggested list 

The WH27's disk operating system was developed in conjunc­
tion with DEC and supports BASI C, FORTRAN and Assembly 
Languages . . .  al l  avai lable from Heath Data Systems Dealers. 

The d isk operating system for the WH89 Al l- ln-One Computer 
supports M ICROSOFT'" BASIC, M ICROSOFT"' FORTRAN and 
Assembly Languages. 

The people who b u i l d  Heath Data Systems hardware stand be­
hind it. Service is avai lable from 55 locations throughout the 
U.S. and at many more locations in  Canada and Europe. There's 
always someone nearby. Your i nvestment is protected.  

Heath Data Systems are on display at  your nearby Byte Shop, 
Computerland, Heathkit E lectronic Center, Microage Dealer or 
other qual ified computer store. 

They're avai lable and they're generous. CaU {616) 982-3361 for 
details. 

� HEATH � 
:tf1N®iH9'-? 

Heath Data Systems, Schl um berger Products Corporation 
H i l ltop Road, St. Joseph, M l  49085 
DEC is a registered trademark of Digital Equipment Corporations. 

CP-171 



Text continued: microprocessors, perhaps the best 
place to start is with the SDK-86 . The 
8086 is a quantum leap forward for 

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 
S D K - 8 6 ,  whi l e  p a ckaged a n d  
assembled i n  a Heathkit fashion, i s  an 
industrial training device and not 
aimed specifically at the personal 
computing marke t .  Beyond the 
minimal checkout procedures and 
brief description of the m onitor 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. • 

In Conclusion 
If you have an interest in 1 6-bit 

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

Mon i tor  Command Summa r y  
Command FUNCTIO N/SYNTAX 

Displays/modifies memory locations 
S (Substitute Memory) S[W] < addr > ,[[ < new contents> ] , ] * < cr > 

Displays/modifies 8086 registers 
X ( Examine/Modify Register) X[ < reg > ][[ < new contents > ], ] * < cr  > 

Moves block of memory data 
D (Display Memory) D[W] < start addr > [ , <:: end add r >  ] <  c r> 

Moves block of memory data 
M (Move) M < start addr > , < end addr > , < desl ination add r >  < cr >  

Accepts and displays data a t  input port 
I (Port Input) I[W] < port add r >  , [ , ] *  < c r >  

Outputs data t o  output port 
0 (Port Output) O[W] < port add r > , < data > [ ,  < data > ]* < c r >  

Transfers 8086 control f rom monitor lo user program 
G (Go) G[ < start add r >  ][, < b reakpoint add r >  ] < c r >  

Executes single user program instruction 
N (Single Step) N[ < start add r >  ],([ < start addr> ] , ] *  < cr > 

Reads hexadec imal object fi le f rom tape into memory 
R (Read Hexadecimal F i le) R[ < bias number > ] <  c r  > 

Outputs block of memory data to paper tape punch 
Next month 's "Ciarcia 's Circuit  Cellar" topic 
w ill be elect rica lly a l terable read-only 
memo ries (EAROMS). W (Write Hexadecimal F i le) W[X] < start addr > , < end addr > [ , < exec addr > ]  < c r  > 

FINALLY, Apple I I  R software for the discerning computerist, 
and the not-so-discerning beginner 

AppleAids "' 

LiHie Tricks TM 
A series of carefully explained subroutines containing a potpourri of 
useful programming techniques in I nteger 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 ( 1 6 K) . . .  1 4 .95 Disk (32K) . . . . . 1 9.95 
Scroll Controi'M 
Have you ever wondered why you cannot l ist an I nteger Basic or 
Applesoft program one screen-page at a time? So have we, and we 
did something about it! Our machine language Scroll Control, hidden 
in RAM so as not to "bump" into your program, can be engaged or dis­
engaged at a flick of the keyboard. Why be frustrated when instead you 
can control the scroll? Cassette . .  9.95 Disk . . . . . . 1 4 .95 

Compulaw'" Series 

·Ai itax Estimator'M 
This Applesoft program, prepared under the supervision Df an attorney, 
estimates d isposable income after al imony and child support payments 
and federal taxes. For use by laymen and attorneys. 1 980 tables. 
Cassette (24 K) . 9 95 D isk (32K) . . . . . . . . . . . . 1 4 .95 

· PensionnefM 
A companion to Al i  tax Est imator in Applesoft designed to calculate the 
present value of a pension in states i n  which a pension i s  subject t o  
division in  marital dissolution cases. 
Cassette (24K) . . . . . . 9 95 D isk (32K) . . . . . . . . . . . .  1 4 .95 

N.J .  res. add 5% sales tax 

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. I ncluded are right and center j usti­
fication, windowing, tabbing, cursor positioning among others. 
Cassette ( 1 6 K) . . . . . . . .  1 4 .95 Disk (32K) . . . 1 9  95 
Track 8r Sector List'M 
This is the ultimate d isk util ity. I nstead of a catalog, have you ever seen 
those dreaded words "I/O E R RO R"? Is all lost? N O I  Now your d i sk may 
be saved. Also you can el iminate bad sectors, remove control characters 
imbedded in fi le names. change the disk volume number, and more. This 
machine language program is supplemented by extensive tutorial 
documentation worth its weight in  gold. D isk only (32K) . . . . . .  24.95  

Hex and Decimal Learning Tree '" 

My ABC's'" 
An early learning I nteger Basic program using over one hundred and fifty 
high resolution graphic letters and pictures in a dri l l-and-practice format 
designed to develop identification of capi tal and small letters, and 
association of letters with pictures. Scoring capabi l ity allows monitoring. 
Child tested and teacher recognized. Cassette (4B K) 1 4.95 Disk 1 9.95 
Now I Can Rhyme TM 
A companion to My ABC's in In teger Basic. The child selects those high 
resolution pictures which rhyme. Score-keeping capability a l lows 
monitoring. I ncorporates progressive levels of  d i ff iculty. 
Cassette (4BK) . . . . 1 4 .95 Disk (48K) . . . . . . . . . . . 1 9.95 

Apple I I  and Applesoft are registered 
trademarks of Apple Computer, I nc. 

Add $ 1 / item, shipping and handling 
· professional , but not a substitute for 

legal advice 
TA "' 

P.O. Box 774 M 
Morristown, NJ 07960 
(20 1 )  539-3770 

• 
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Solving Soma Cube and 
Polyomino Puzzles Using a 

Microcomputer 

The genesis o f  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 
The authors would like to thank Mark 

Zimmermann for teaching them assembly lan­
guage, and for allowing generous amounts of 
con'IJJUter tirne to write and debug the pro­
gram. 
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California Institute of Technology 
Pasadena CA 91125 

unoptimized exhaustive search would 
be 3 .2  X 1016  for the Pentomino puz­
zle and 4.7 X 101 1  for the Soma Cube.  

In this article, we wil l  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 
u n o p t imized search men t i oned 
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 
i t  is executed. This should serve as a 
caveat to anyone intending to write a 

BASIC interpreter version of this pro­
gram.  

The search algori thm used in the 
program is extremely general ,  as is 
illustra ted 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 i s  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 o f  problems can b e  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 ,  especial ly 
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 o ther 
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 Pen tomino  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. 
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Photo 1: The twelve different Pen­
tom inoes, showing their assigned num ber 
and letter designations. Pentominoes is a 
registered trademark of Solomon W 
Golom b.  

w .r w •  

Photo 2:  The seven Soma Cube pieces 
with their assigned n u mbers. 
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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 i t  is conven­
ient to put the most symmetric pieces 
firs t .  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, i t  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 of the defined area and 
proceeds up the first column.  When the top of the column is reached, the scan 1·eturns to 
the bottom of the second column, which is scanned from bottom to top . This procedure 
is repeated until an empty square is encountered. This empty square is then the base 
square. If no empty squares are found, the problem has been solved. 

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

Algorithm 
The program has to order the solu­

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

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

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

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

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

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 i t  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 i t  runs across in 
this search is called the base square 
(see figure 2 ) .  

The search procedure i s  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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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, i t  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 

SET U P  BOU N DA RY 

A N D  I N I T I A L  
P I E C E  CON F I G U R AT I ON 
AND P E R M U TAT I O N  

I N I T I A L I Z E  

P I E C E  COU N T E R ,  
ORIENTATION COUNTER, 

A N D  BASE S Q U A R E  

YES 

I N C R E M E N T  

OR I E N TAT I O N  
COU N T E R  

NO 

SET O R I E N TAT I O N  
C O U N T E R  T O  Z E R O ;  
DECR E M E N T  P I EC E  

C O U N T E R  
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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 : 

• I t  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 . I t  
then tests this new base square to  
see whether or  not i t  i s  isolated (ie : 
whether or not it is completely sur­
rounded by four filled squares) .  If 
the base square is isolated, i t  can­
not serve as the new base square, 
so the program jumps to the iso­
lated square routine which will be 
described later. If the new base 
square is not isolated, the program 
picks the next piece in the permuta­
tion and goes back to the begin-

R E S E T  P I E C E  

COU N T E R  A N D  
O R I E N TAT I O N  
COU N T E R  

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 i t  put  in and tests that 
piece to determine if i t  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 

Y E S  

Y E S  

SET O R I E N TAT I O N  
COU N T E R  T O  Z E R O ;  
D EC R E M E N T  P I ECE 
COU N T E R  

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

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

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

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

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

The other refinement allows the 
machine to avoid considering per­
mutations of the pieces which are cer­
tain to lead to no solutions . For in­
stance, if the machine never succeed­
ed in fitting more than five pieces into 
the box in a particular permutation, it 
will do no good for the permutation 
routine to interchange the eleventh 
and twelfth pieces : no progress will 
be made until the position of the sixth 
piece is changed. The program takes 
account of this, and the result is that 
while the permutations are still done 
in the ascending order previously 
described, a large fraction are simply 
skipped since they cannot lead to 
solutions. 

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 
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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 i t  possible to use the program 
without unders tanding how the 
orientation table works, i t  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 . 





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

1 i1 E f1 ;"": . ) p y q [ ,; l ! T  1 9 7 '.1 0 8 l i:: N T. � T l O N  T A B L E  G E N E R A TO R  
1 0  I N P I I T " N IJ :1 d c [< O F  D I !1 E N S [ O N S " ; D : (J = B : I F  D = J T rl l-::l J = 2 4  
2 0  I N ? ll r " N 'I "l lJ F: � O F  P r E C E S " ; P : I N P IJ T " � I) M ll E: 'I  O F  :) Q i H R E S  P E R 

P I E C P. " ; S  
J O  PiH � T " l': N T F:Ol R J : F I P S T  A LJ J H E S S  O F  1\ :l R AY O F  l. E N G T I! " ; P : I N P IJ T  n O  
4 0 p R I iH "  8 N T  2 R ll 0 : P I  ii S T -� D D o E S S 0 F A H R A Y  0 [' L E N (; T li 1 1 ; ( S - 1 ) * Q * P * D 

: I � P IJ T  i3 Q 
5 0  Da X ( 2 0 ) , Y ( 2 0 ) , l ( 2 0 ) : 1' = 0 : :1 = P * Q * (S - 1 ) : F O R  I = R t.l  TO P. J � P 

: P O K E: I , O : N E X T  I 
6 0  F O �  I = ll O  TO B 0 � ( S - 1 ) * P * i.! * D : P O K E  I , O : � r; ;cr I 
7 0  � E.'l :> N T r: !' X ,  Y ,  l C O O :l D I N .� T ES O F  E AC H  S \) 11 1\ !< E :J P E A C H  P l l X E  
fl 0 PO i'l !( = 1 T O  P 

9 0  F O R  I = 1 TO S : X ( I ) = O : Y ( I ) = 0 : 7. ( I ) = C : N EX T  I 
1 0 0 ? R I � T " P I E C f  # " ; K : PO R  I = 1 TO S : P 8 I N T" S rJ I ) A P. E # " ; I  

: I N I> IJ T "  F. N T E R  X " ; lC ( I )  
1 1 0 I N P IJ T " E N T E R Y 11 ; Y ( I ) : I F D = 3 T H E  N I N P U '!' 11 1c NT F R Z 11  ; Z ( I ) 
1 2 0 N E XT I : P R I N T "  S T A N DB Y • • • • • •  " 
1 3 0 R E I! T !l .\ N S L A T E  P I E C E  S O  T H A T  B A S E  SQIJ A P E:  I S  A T  O � I G I N  
1 4 0  A = O : B = O : C = O : E = O : P= O  
1 '1 0  IJ = 1 �1 0 : F 0 'l  1 = 1  T O  S : I F  X (I ) < U T lH N  U= X ( I )  
1 6 0 N E X T  I :  F O  «: I =  1 TO S :  X ( I ) = X ( I )  - U : N E XT I 
1 7 0 U = 1 0 0 : F' 0 R  1 = 1 TO S : I F Y ( I ) < TJ A N D  X (I ) = O T il E �  U= Y ( I ) 

1 8 0 N f. X r  I : F O R  I = 1  TO S : Y ( I ) = Y ( I )  - ti : N E XT I : I F 0 = 2  G O TO 2 L O  
1 9 0 U = 1 'J O : P O R  I =  1 T O  S : I F  Z ( I )  < U  A N D  X (I ) = 0  A N D  Y ( I ) = O T i! E N  

U = Z  ( I ) 
2 0 0  N E X T I : F '1 R  I � 1  TO S : Z (l ) = Z { I ) - ll : N E XT I 

2 1 0  'l E � O R D � R  S Q ij A R E S A C C O R D I N G  TO T H E I R  D I S T A N C E F R O M  T H E  B A S E  
S Q IJ !\ R ;': 

2 2 0  F O R  I = 1  TO S = 1 : FO R  J = I � 1 T O  S 
: G= X ( I )  * X:  (I ) + Y ( l )  * Y ( I )  � Z ( I ) * Z ( I )  

2 3 0  H = X ( J )  >�< X  ( ,J )  + Y  ( .J ) * Y  ( J ) � z  (J ) * Z  ( J )  : I F  G < H  G O T O  2 7 0  

2 4 0  I F G = H  A � D  ( X ( I )  < X  ( J ) O R  ( X  ( I )  = X ( J )  .� N D  Y ( I )  < Y  ( J ) ) )  GO T O  " 2.7 0 

2 5 0 I F  G = fl A N D  X ( I ) = X ( J ) A N D  Y ( l ) = Y (J )  A N D  Z ( I ) < Z ( J ) G O T O  2 7 0  
2 6 0  li = X ( I ) : X ( I ) = X: ( J ) : X (J ) = W : I< = Y ( I ) : Y ( I ) = Y ( J ) : Y ( J ) = l<l : l<I = Z { l )  

: Z ( I )  = Z ( ,T ) : Z ( J )  = w 
2 7 0  N E X T  J : N � X T  l : I F A = O G O T O  3 8 0  
2 8 0  8 ! M C O M P A R E  O R I E N T A T I O N TO T H O S E  A LR E , D Y O B T A I N E D 

2 9 0  P O R  I = 1 TO A : FO R J = 1  TO S - 1 : U = B O � J - 1 � ( S - 1 ) * ( 'J * ( K- 1 ) H - 1 )  
3 0 0 V = Y  ( J � 1 ) : I F  V < O  T tl  EN V = V � 2 5 6  
3 1 0  I F  X ( J + 1 ) < > P E E K ( U )  O R  V < > P E F. K ( U i- M )  G O T O  3 6 0  

3 2 0  I P  D < > J  G O T O  3 5 0  

3 3 0 l<I = Z ( J � 1 ) : I P 1<1 ( 0  T H E N  II = W � 2 5 6  
3 4 0  I F  w < > P f. E K  ( U � 2 * M )  G O T O  3 6 0  
3 5 0  N E X T J : G O T O  4 4 0  
3 6 0  N E X T  I 
3 7 0  R E � P U T  E N T R I E S I N  T A B L E  

3 8 0 J = O : A = A � 1 : f' O H 1 = 2  T O  S : J = J q ; U = lJ O � J- 1 � ( S - 1 ) * ( Q * ( K - 1 ) + A - 1 )  
3 9 0  V = Y  ( I ) : I F  V < O  T H E N  V = H 2 5 6  
4 0 0 II = Z  ( I ) : I !' W < O  T H C N W = l H 2 5 6  
4 1 0  PO K E  U , X ( I ) : P O K E  IJ � M , V : I F  D= 3 T H E N P r1 K E  U � 2 * :1 , 11  

4 2 0  N E X r  I 
4 3 0  R E � R O T A T E  TO N E W O R I E N T A T I O N 

4 4 0  B = B � 1 : I F B = 4 T H E N B = O : GOTO 4 6 0  

4 5 0 F O R  I = 1 TO S : W = X ( I ) : X ( I ) = Y ( I ) : Y ( I ) =- W : N E X T  I : li OT O 1 5 0 
4 6 0  C = C � 1 : I f  C < > 2  G O TO 5 2 0  
4 7 0 C = O : I F  0 = 2  G O T O  � 3 0  
4 8 0  E = E i- 1 ; I f E > 1 G O TO 5 0 0 
4 9 0  F O R  I = 1 TO S : II = Z ( I ) : Z ( l ) = X ( l )  : X ( I ) =- II : N t: X T I : GO T O  1 5 0 
5 0 0 F = n 1 : I f F > 1 G 0 TO 5 4 0 

5 1 0 F O R  I = 1  TO S : l<I = Y ( I ) : Y ( I ) = Z. ( I ) : Z ( I ) =- fi : N E X T  I : GOTO 1 5 0 
5 2 0  F O R  I = 1 TO S : X  ( I ) = - X  ( I ) : Z.  ( I )  = - Z  ( I )  : N E X T I : G O T O  1 5 0 
5 3 0  R E M P R I N T  N O M B E P  O f  O R I E N T A T I O N S A N D P U T I T  I N  A R R A Y  R 
5 4 0 P R I N T  � , " O R I E N T A f i O N S " : PO K E  R O � K , A : I P  T= 1 G O T O  5 7 0  

5 5 0  N E X T K 
5 6 0  R E M  G O  B A C K  A N D  C O R R EC T  M I S T A K E S  

5 7 0  T = 1 :  I N P IJ T " E N T E R  I .  D .  N U M B E R O F  -� P I EC E Y O U  N Z J::D T O  

CO R R ECT ( O  I F  N O N E ) " ; K 

5 8 0  I F  K < > O  G O T O  9 0  
5 9 0  P R I N T " * * * * *  DO N C  * * * * * "  

6 0 0  P H n T " R E C O R D A R R A Y S  R A N D B O N  'I II P E  T O  S A V E " : EN D 
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The first index, K, is the assigned 
number of the piece whose orienta­
tions are being considered. Thus, for 
the case of Pentominoes, K ranges 
from one to twelve, and for the Soma 
Cube pieces it ranges from one to 
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. S ince 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 o f  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 - 1s 
around i t ) .  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 
tab le-genera t ing  program a u t o ­
matically takes care o f  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 
- 1  2 0 

� 2  2 2 
2 0 0 - 1  

2 
0 2 2 

4 2 
0 2 

0 0 - 1  

5 2 0 
2 2 

- 1  0 

6 2 0 
2 

- 1  - 1  

7 2 
0 2 

2 

2 8 0 
2 

-2  - 1  - 1  

Table 1 :  Orientation table en tries for example of Pentomino 9. In the diagrams, the base 
square is labeled B and the o ther squares are labeled by their J values. The base square is 
always the lowest square in the leftmost column of the figure, and the table gives the 
coordinates of the o ther 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 .  

I n  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-

36 November 1979 © BYTE Publications Inc 

fically rewrit ten 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, i t  is most 
desirable to start with a completely 
general program like the one given 
here . 

Definition of Variables 
As mentioned before, any arrays of 

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

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

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

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

(Remember tha t  we put  a boundary 
of - 1s around the box, so the dimen­
sions of the array are 5 by 5 by 5 
rather than 3 by 3 by 3 . )  The dimen­
sions of array A vary depending on 
the problem being considered, but a 
reserved memory space of about 300 
bytes is sufficient for most reasonably 
sized problems.  Array A begins at an 
address denoted by AO in  the BASIC 
and assembly listings, and is indexed 
by the value stored in variable L. 

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

P: number of pieces, 
S: number of squares or cubes per 
piece, 
Q: maximum number of orientations 
for any one p iece (e igh t for 
polyominoes and twenty-four for 
Soma Cube pieces) ,  
0:  number of dimensions ( two for 
polyominoes, three for Soma Cube) ,  
BO:  beginning address of orientation 
table, · 

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



A Beautiful 
Way To Interfaee 

IQ 120 



Listing 2: BASIC driver and printout  ro utine for Soma Cube - Polyo11 1 inoes program. 
The "blackout" in line 1 070 indicates use of the PET Shift-& graphics character. 

1 R C: M ? l K !C 1 J r> , 2 0 TO l' f\ ' J T f:'� T .� I. C II I 'H COD e f � O �  IB S l C  l N T EH P R E T E R  
/ ii c>� 'l &  Wl L D :i P H I N T r H 'l' : j Y '·J f' () L ;>  P O P P I Ecr : s  
J ll 'li = "  X [  V T I J ;; :.l D H Z Y L "  
1 0  � 2 �  : <l f' R I G !I T  1 -J l"'  .; ll i1 � - P tl L Y J :H N O ;} 11 l V E l1 P R O G R A M  
1 1 I N I' iJ f " t: N T I' il N IJ ;1 JJ ::: ct I) F 0 I M E � S I 0 � S "  ; D 
1 2 PO K ;:: J 1 , il 
1 3  I N fl iJ l"' E :n· :, li TH E N t i :·J iH: :l o r. P l r: C C S " ; P  

1 4 PO K E  2 7 ,  " 
1 ') I N P I J r " N II � il " 'l 0 l' 0. 1.1 1 1 A H, ;; r EP P I E C E" ; S 
1 6 PO K E  2 5 ,  3 
1 7  f' R I � T " E � i' F: "  D I M E N ' ; I • l � .'i  'J �' T I I C:  B O X " : IN P U T " W X " ; II X : I N P U T " W Y " ; W Y 

1 fl W Z = - 1  : I !' D = J  T II � N  I N IJ U T1 1 W Z 1 1 ; l-I Z 

1 g  O X = H + 2 : \I Y = W Y + 2 : w c = ',/ Z + 2 : P n � z 2 U , Ioi X : flO K f. 2 9 , � Y : P O K E  3 0 , W Z  
:! 0 R E '1 \ S S I . ; N V A  L I T E S  T r ) � I) , P 0 ,  B 0 , C 1 , C 2 , E 0 .� G G H f. E I N  G lol l  T II 

A S i E � B L Y  P R O G d A M  
2 1  A 0 = 6 3 0 0 : � 0 = 6 S B O : n J = h G O O : C l = 6 2 0 0 : C 2 = b 2 2 0 : E 0 = 6 2 4 0  
1 0  R E !'I  A $  ii O L D S E A C :i S O L IJ T I O N F O k P R U TO I I T  
4 0  RE M A R R A Y S " A N D  il A R E  P R O D II C E C  IJ Y T A B .  G E N . P R O G R A M  A N D  

L O A :J E D  F' ll f l M  T /\ P S 
S 0 PO K � 2 o , .; - 1 : pt) K E J 2. , I) - 1 
� 0  Q = A : I F 0 = 3 T H E N J = 2 4  
7 0  t' O K E  3 J , ·.) : S fl A C E = Q � fl * ( S - 1 ) : l -= I N T ( S P �. C E / 2 '> 6 )  : J = S P A C E. - 2 5 u * I 

: P O K :;; 3 6 , J : P O K E  3 / , I 
fl O  I N O E X = B 0 - 1 - ( S - 1 )  * ( 1J + 1 ) : I = I N T ( I N D E X / 2 5 6 ) : J = I N D E X - 2 5 o * l  

: P O '\ E  3 '1 , .J : P O K E  3 '1 , i 
g o  F Q 'l  I = A •) TO A O + W X * \i 'f * II Z - l : P O K E I , O : � E X T  I 

1 0 0 P :J R  I = C 2  T O  C 2 + P : t> O K E I , O : � l' X T I 
1 1 0 R E .� P L A C E  H O I I N D A P Y CJ F  ( - 1 )  1 5  A R OIJ N D  B O X  
1 2 0 J =  ( • X - 1 )  * 'I Y * W Z : K = ( W Y - 1 )  * W Z : M = W Y * W Z 
1 3 0 F O R  I = A O  T U A O + M - l : I ' O K C: I , 2 5 5 : P OK E  I + ,T , 2 5 5 : N E XT I 

: P O ol L = 1 TO W Z  

1 4 0 r o �  I = A O + � + L - 1 T O  A O + J + L - � - 1 S T E P  M : P O K E  I , 2 5 5 : PU K E  I + K , 2 5 5  
: N E X T  I : N E X T  L 

1 5 J I P ) = J 1' H E N P 0 R I = A ·1 + :1 H I  Z '� 0 A 0 + ,J - 2 * W Z 3 T E P II Z : fl 0 K E I , 2 5 5  
l b O P CJ K E I + � Z - 1 , 2 5 5 : N E X T  l 
1 7  0 P R I ·; T " t: N T E � C 0 () R [) f N \ T E S 0 !' 1l f  F = L I  M I T S  S Q U A R E S • 1 1 

: P R I N T " � ! I r; N  D O N E  E NT E R  g g g  F O R X "  

l H O I N P IJ T " X " ; X : I F X = CJ CJ 9  GO T O  2 1 0  
1 g 0 I �  p I) T "  y "  ; y :  z = 0 :  I F  D = 3 T i l E N I N  p liT I I  z I I  ; 7. 
2 0 0 [l O K �  A O + Ioi Z * ( II Y * X + Y ) + '6 , 2 5 5 : P F I N T : G O TO 1 tl 0 

2 1 0 P R I � T : P H N T " E N T E H  I N l T I A I. P E R M U T A T I O N  ll l'  P I E C E S 11 : P R I N T  

2 2 0  f O R  I = l T O  P : I N P U T  X : P O K E  C l + I , X : N E X T  I 
2 3 0 I N P CI T " E N T E: R N U M B C: R  O F  P I E C E S F I X E D 11 ; 7. 

2 4 0  P O K E  l 'i , Z : P �) K E  O , Z + l : PCJ K E  1 4 , Z + 1 : I F 7. = 0  G O T O  J O O  
2 5 0  R E '1 fl ! J T I' l  F I X S D P I E C ES ,  I F A N Y  
2 6 0  !' O R  I = l  T CJ  Z : P R D T : !> R I W !' 11 E N T E 8  CO O RD S . O P  E A C H  S Q U A R E  O F  

P I � C E " ; ? E C: K  ( C 1 + I )  
2 7 0  f O H  J = l T O  S : P R I N T "S ;,J U .� R E " ; J : I N P U T "  X 1 1 ; X : I N fl U T 11 Y 11 ; Y : Z = O  

: I F D = J  T il E N  I N P U T "  Z "  ; I':  
2 R O  I) E: = P E E K  ( C l + I )  : P O K E  A O + Io/ Z *  ( W Y * X + Y ) + Z , P E : N J:; X T  J : N E X T  I 
2 9 0  R E M I N I :.' I A L I Z E  B A S E  S Q IJ A R E  
3 0 0  P '.l R  I = l T O  w X * W Y * i< Z - l : I F P E E K ( A O + I ) = J  TI I E N  P O K E  l l , I  

: G o r o  3 2 0  
3 1 0 N E X T I 

3 2 0  P O K E  1 8 ,  1 

3 1 0 S Y S ( S 1 2 0 )  

g g g  C = O  
1 0 0 0  D E � P � I N T A S O L U T I O N 

1 0 1 0  I !'  P E E K ( l tl ) = O T d E N P P I N T : P H I N T "  DO N E  ! ! ! ! ! " : E N D 
1 0 2 0  C = C: + l : P R I N T : P R I N T " S O L- I I T I O N W " ; C : P R I N T  
1 0 3 0  Z = 'J : /\ ii = " " : P O R  Y = W Y - 2  T O  1 S T E P  - 1  

: I F  D = 3 T I I E N  F O R  Z = l T O  \I Z - 2  
1 0 4 1) F I1 R  X = l T O  ii X - 2 : A = P P. E K ( A O + Ioi Z '�< ( W Y '�< X + Y ) + Z  

1 0 5 0  I F  X = 1 A N D  z < > O  A N D Z < > loi Z - 2  HI E N  A $ = A $ + " 1 1  

1 0 6 0  I P  A = O  T H L:; N  A � = � $ + " 0 11 : G OT O  1 0 9 0 
1 0 7 0  I F  A = 2 'i 5  T II E N  A .£ = A ii t " b l a c k o u t 11 : G O TO l O 'l O  
l O R D  Jl. ii = A $ + "l i D :b  ( B $ , A , 1 )  
1 0 9 0  N � K T  X : I �  D = 3  T H E N  N E X T  Z 
1 1 0 0  N E X T  Y 
1 1 1 0 I J = W X - 2 : I F 0 = 3  T I I E N  I I = ( W X - 1 ) * ( \I Z - 2 ) + 1  
1 1 2 0  P O �  I = l T O  W Y - 2 : P H U I T � I D $ ( A $ , U '�< ( I- l ) + l , U ) : N E X T  I 
1 1 3 0 R E �  T Y l' I N G  " S "  W I L L C A l i S E E X E C UT I O N  T O  S TO l' ON N E X T  R E T U R N 

TO B .4 S I C 
1 1 4 0  G E T Y G :b : I F  '( G $ = " 5 11 T l! E N  P R I N T : PR I NT "  STO P " : E N D  

1 1 5 0  S Y S ( 5 7 5 9 )  
1 1 6 0  G O T O  1 0 1 0  
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use (P )  with parentheses to denote the 
contents of memory loca tion P, etc.  

Other symbolic addresses appear­
ing in the program include:  

N:  address containing 1 plus the 
number of pieces currently in the box, 
Z: address containing the number of 
pieces specified as fixed by the user, 
T: address containing the maximum 
number of pieces fitted into the box 
during the current permutation, 
WX, WY, WZ : addresses containing 
the width of the box in the X,  Y, and 
Z directions respectively (including 
the boundaries of - 1s ) .  For two-di­
mensional problems, WZ is set equal 
to 1 ,  
C1 : first address o f  a n  array contain­
ing the piece numbers in the order 
given by the current permutation, (P) 
is the length of this array, 
C2 : first address of an array contain­
ing the orientation numbers of the 
pieces in the order corresponding to 
tha t in the table beginn ing at C1, (P) 
is length , 
RO : first address of an array, the N-th 
element of which is the number of 
possible orientat ions of piece number 
N. This table is automatical ly 
generated by the BASIC program 
which generates the orientation table 
B, (P) is length, 
EO : first address of an array, the N-th 
element of which gives the position of 
the base square of piece number N, 
(P) is length .  

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

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

Var iab le o r  Locat ion  Var iab le  or Locat ion  
Locat ion Name (Hexadec i m a l) Locat ion  N ame (Hexadec ima l) 

N 0 R EMOVE 1 4CD 
I 1 SAVE 1 4 E D  
K 2 LOOP3 1 508 
J A J U M P 1  1 524 
L 6 ISOSQ 1 527 
u D LOOP4 1 547 
T E LEAVE 1 59C 
z F J U M P2 1 5A8 

SAFE 1 0  REPEAT 1 5A6 
v 1 1  PERM UTE 1 5C2 

F LAG 1 2  I LOOP 1 5CC 
6XLO 1 3  J LOOP 1 5 D7 
6XH I  24 MAX 1 5 F4 
6YLO 25 SWITCH 1 6 1 2  
6YH I 26 ZEROC2 1 626 
6ZLO 27 ORDER 1 643 
6ZH I  28  N EXTJ 1 64A 

s 29 N EXTU 1 65 1  
S M 1  2A NOSWTCH 1 66C 

p 26 LSTPCE 1 67 F  
wx 2C TAKEOUT 1 68 F  
WY 2 D  LOOKUP 1 66C 
wz 3E TOP 1 6CD 
D 3 F  M U LT1 1 6 D7 

P M 1  20 STEP1  1 6 D E  
Q 2 1  STORE1  1 6E5 

OLDK 22 M U LT2 1 6E6 
OLD I 23 STORE2 1 6 F8 

SPACELO 24 M I D D LE 1 72 1  
SPACEH I  25  M U LT3 1 729 
I N D EXLO 26 STEP3 1 730 
I N D EX H I  27 ADD 1 737 

TEMP 28 D I M3 1 74 F  
START 1 400 M U LT4 1 753 
LOOP 1  1 4 1 3  STEP4 1 75A 
TEST 1 428 E N D  1 76 1  

I NSERT 1 437 C1 1 838 
LOOP2 1 436 C2 1 84C 

NXT6ASE 1 46 D  EO 1 860 
I NCX 1 46 F  AO 1 89C 

ISOTEST 1 48C RO 1 9 64 
REPLACE 1 464 60 1 9C8 
JSTART 1 4C8 

Listing 3: Symbolic 6502 assembly code listing for Soma Cube - Polyominoes pro­
gram. The nonrelative variables addressed are given in table 2.  Listing 4 is a hex­
adecimal dump of the program for people who do not have an assem bler available. 

S T A R T : L D X  
I NC 

L DA 
S T A  

L D A  
S T A  

L D Y  

S T Y  
L O O P 1 : J S R  

L D A  
B N E  

I tiC 

L DA 
C ri P  
B C S  
J II P  

T E S T : L O X  
L D A 

C ri P  

B C C  
J II P  

.I N S E R T : L D Y 

S T Y  

N 

C 2 , X 

C 2 , X 

I 

c 1 I X 

K 
• 1 
J 
L O O K fJ P  
A O , X  
T E S T  

J 

S M 1 
J 
L O O P 1  
I N S E R T  

K 
I 
R O , X 

S T A R T  

R E M O V E  
• 1 
J 

; i n c r ement o r i e n t a t i on c o un t e r 

; ( I )  = or ie n t a t i o n  n um b e r 

; ( K ) = pi e c e  n u tt b e r  

; c he c k  i f  o r i e n ta t ion ( I ) o f  
p ie c e  ( K )  w i l l  f i t  i n t o  bo ll 

; i f n o , c h e c k  f o r  oth e r  o r i e n t a t i o ns 

; i f  y e s , i n s e r t  i t  
; c h e c k  i f  p i e c e  ( K )  h a s  a n y  

m o r e  o r ie n t a t i ons 

; i f y es , g o  c he c k  them o u t 
; i f n o ,  r emo v e  p r e v i o u s  p ie c e  

Listing 3 continued 011  page 42 
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page 52) is a hexadecimal object code 
dump of the main assembler routine 
of l isting 3 .  

Using the Program 
The assembly language program 

(listing 3 ) ,  the BASIC driver routine 
(listing 2), and the table-generating 
routine ( l isting 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 (D) ,  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 (D) = 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 ei ther 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 

Text continued on page 48 



TARBELL DOUBLE DENSITY INTERFACE FOR 8" FLOPPY DISK 

Under Tarbell Double-Density CP/M, single and double density disks may b e  intermixed. T h e  system automatically 
determines whether single or double density is in place. 
• Software select single or double d en sity .  • E xte�ded addressing provides 8 extr� address bits, per-
• Phase-locked-loop and write precompensation for m mmg d irect transfers anywhere m a 1 6  megabyte 

reliable data recovery and storage. address range. 
• On-board phantom bootstrap PROM is disabled after • Select up to 4 drives, single or double-sided . 

bootstrap o peration so all 64K memory address space is • New B I�S for CP/M included with interface on single-

available to user. dens1ty d iskette. 
• DMA in single or double density permits mul ti-user oper- D ouble Density Interface only, assembled & tested . . . . . .  $425. 

arion . .__ CP/M is a registered trademark of Digital esearch. 

C i rc le  360 on i n q u i ry card. 

950 DOV L E N  PLACE • S U I T E  8 • CARSO N ,  CAL I FOR N I A  90746 
( 2 1 3)  538-425 1 . ( 2 1 3)  5 38-2254 
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Circle 99 on i nqui ry card. When yquwant to tmgrove your tmage, 

Pick 
A Daisy. 

Diablo tnvenred rhc Daisy Wheel. 
Which is why roday, more people 
pick one of over 100 differenr Diablo 
Daisy WllL'Cis when rhey wanr print 
quali ry ar i rs fi11cst. 

So, the next rime you want 
to improve your image, pick our daisy 
and you're sure to look your best. 

Diablo Systems 
XEROX 

Di:tbld' :md XL·rox :lfl' rcgJ!.tcrnl [radcm:u·b of XWOX CORPOI<ATI ON 
42 November 1970 � BYTE Publications Inc 

Listing 3 COIItilllled: 

L O O P 2 : J S R  LOO K U P  
L O A  K 

S T A  A O , X 
I N C  J 
L O A  Sl1 1 

C l1 P  J 
B C S  L O O P2 

L O X  L 

L D A  K 
S T A  A O , X  

T A X  

L D A  L 
S T A  E O , X  

L O A  P 
C li P  N 
B N R  N X T B A S E 

R T S  

N X T B AS E :  L O X  L 
I liC X : I H X  

L O A  A O , X  

B E Q  I S O T E S T  

J II P  I N C X 

; i n s e r t  p i e c e  ( K )  by p ut t in g  th e 
n um ber ( K )  i n t o  t he a p p r o p r i a t e  
s q u a re s  o f  t h e  b o x  

; s av e  b a se s q u a re o f  p ie c e  ( K )  
; i f a l l o f  t h e  p i eces a r e  i n  t he b o x ,  

r et u r n  t o  B A S I C  t o  p r i n t  s o l u t i o n  
; o t h e r w i s e ,  f i n d  next b a se s q ua re 

; s c a n  f o r  n e x t  base s q u a r e  

I S O T E S T :  S T X  J ; p ut n e w  b a s e  s q u ar� in l o c a t io n  J 

L O A  0 
C l1 P  0 
B RQ R EP L A C E  ; i f ( 0) = 3 ,  s k i p  i sol a t e d  �q u a re t e s t  
T X A  ; t es t i f  n e w  t a se sq u a re i s  i so l a t e d  
C LC 
A OC t 1  
T A X  

L O A  A O , X  
B EQ R E P L A C E  

T X A  
C L C  

A DC IIY  
T A X  

O E X  
L O A A O , X  
B E Q R E P L A C E  
J II P  I S O S Q  

R E P L A C E :  L OA J 
S T A  L 
I N C N 

L O A  T 

C l1 P  N 
B C S  J S T A R T  
L O A N 
S T A  T 

J S T AR T : J II P  ST A R T  
R E M OV E :  L O X  H 

L O A  t O  
S T A  C 2 , X  
O E X  
S T X  N 
L OA C 1 ,  X 
S T A  K 
L OA C 2 , X  
S T A  I 

L O A  Z 
C l1 P  N 
B CC S A V E  

J II P  P E R II IJT E 
S A V E :  L O Y  K 

L O X  E O , Y  
S T X  L 
L O A t O  
S T A  A O , X  
L OY I 1 

S T Y  J 
L O O P 3 : J S R  LOO K U P  

L O A  t O  
S V .  A O , X 
I N C J 
L O A  S !l 1 
C li P  J 
B C S  L O O P ]  
L O X  K 
L OA I 

; i f it is n o t ,  g o  to R E P L A C E 
; i f i t  i s ,  g o  t o  i so l a t e d  s q u a r e r o u t i n e  

; s et ne w b a s e  s q u a r e 
; i nc r e me n t  p i ece c ount e r  
; ( T ) = g r e a t e s t  n um be r  o f  p ie ce s  

s uc c es s f u l l y  f it t ed int o b o x  i n  
c u r r e n t  p e r m u t a t i on  

; r e t u r n  t o  S T A R T  

; r e m o ve l a s t  p i ec e  i n s e r t e d  

; s e t  o r i e n t a t i o n  num b e r  t o  z e ro 
; d ec re m e n t  p iece c ou n t e r  

; c h e c k  i f  n e w  p ie ce i s  f ix e d  

; i f n o ,  t a k e  i t  o u t  
; i f y e s , g o  to ne x t  p e r mu ta t i on o f  p ie c e s  
; r ec o v e r  b a s e  s q u a re o f  t h e  

p ie c e  to b e  t a ke n  o u t  

; t a k e  o u t  p i ece b y  p u t t in g  ze roe s 
in e a c h  s q u a re i t  o c c u p ies 

; c h e c k  if p i ece h a s a n y  more o r i e n t a ti o n s  



CliP RO, X 

BCS JUIIP1 

JI!P START 

J U IIP1: JIIP REIIOVE 

ISOSQ: LD Y K 

LDX EO, Y 

STX L 
LDA 10 
STA AO, X 

LDA J 

STA SAFE 

LDY 11 

STY J 
LOOP4: JSR LOOKUP 

LDA to 
STA AO,X 
INC J 

LDA Sll1 
CMP J 

BCS LO'J P 4 

LOA SAFE 
STA J 

CLC 
AOC . , 
TAX 

LOA AO, X 

BEQ LEAVE 

OEX 

OEX 
LOA AO,X 
B EQ LEAVE 
TXA 

SEC 

SBC WY 

TAX 

INX 

LDA AO,X 

B EQ LEAVE 

TXA 

CLC 
AOC 1/Y 
AOC IIY 
TAX 
LOA !tO, X 

BEQ LEAVE 
JMP REPEAT 

LEAVE: LOX K 
LDA I 
Cl'IP RO,X 

BCS JU!'!P2 

JMP START 
JU!'IP2: JMP REMOVE 

REPEAT: L DX N 

LOA JO 
STA C2,X 
DEX 

STX N 

LDA Cl,X 

STA K 

LDA C2,X 

STA I 
JIIP ISOSQ 

PEFMUT8: LDA T 
STA I 
CMP p 
BNE ILOOP 
DEC I 

I LOOP: LOA n21 

STA u 
LDA I 
CLC 

AOC . , 
STA J 

JLOOP: LOX I 

LDY J 

LDA Cl,Y 

CMP Cl,X 
BCC MAX 

;if no, �emove a fu�the� pi ece 
;if yes, go check them out 

;recover base squ are of piece t o  be taken 
out to cure isolation of new base square 

;store base squa�e in safe place 

;remove last piece inserted 

;�ecover base squa�e 

;test if it is still isolate� hy checking 
if e�ch of the four squares arou nd it is 
filled 

;if it is not still isolated, 
prepar:e to r:eturn to norma l routine 

;if it is, r:epeat isola ted squa�e �outine 
;check if pi ece (K) h.as any 

more orientations 

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

;set orientation number to zero 
;dec�ement piece counter: 

;set new valu es of LK) a n d  (I) 

;repeat isolate d squa�e routin e  
;find n ew permutation, ma king sure that 

the reper:mutation g·o es at least as fa� 
back as the (T)-th piece of the old 
pe�mutati on 

;the nest e d  I and J loops pick two el ements 
o f  the permutation t o  be inte�changed. 
These are: the l ast element of the 
p ermutatior. which has a la�ger element 
f ollowin g  it, and the smallest element 
following this element whi ch is greater 
tha n it 

Listi11g 3 C011ti11ued 011 page 46 

s .. aAttED 
Revolutlonar 
Computerized 

Math! 

SOLVE 1Xt3 "At2"X. XI: 
rnuMATH Hesponds: 

li!> X" ·A. 

Erner. 

X A, 
X" 0 

' TAN lXI ·COS lXI • l1 CSC lXI. 
RI!SIJUnse: 

li!> 2 · SINIXI 
Syrn�oh rN1T 'r� '.aC iOS lA . x+21. X); 

li!> SINIXt2'AI /12'AI 
Symbolic MatriK loverston! 

' II. X I 
10. AI t I, 

�· II. XIA I. 
10. 1/A 1 

E�eacl Anthm�ttr.l 
? 991 · 9tll/21 I 40t 35: 
�· 2964389 224634018144 27834899493 
25620556958714433004 11356128843 
20039M00928751l4517225987785931l307 
49 7936652596433351 I 125001l000Ml00 

muMATHttn 
e These examples illustrate only a 

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

e Available for 8080, 8085 and Z80 
processors using standard CP/M.* 
COOS*, I MOOS*, and TRSDOS* 
operating systems. 

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

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

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

e Also available from The Soft ­
Warehouse is a sophisticated LISP 
language interpreter for the above 
processors and operatin!iJ systems. 

e All software with extensive docu­
mentation is immediately available. 

Call or write directly for fast re­
sponse. 

*Manufacturers' registe1·ed trademarks . 

P.O. Box 11174, Honolulu, Hawaii 96828 
Telephone (808) 734-5801 
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New 1 .2 megabyte 
quad -density disk. $1 545. 

Now you can afford to put a 
mi l l ion bytes of memory in you r  
S-1 00 system .  

I ntrod ucing DISCUS 2+2™ 
ful l-size q uad-density f loppy disk 
system by Morrow. DISCUS 2+2™ 
gives you 1 . 2 megabytes per d isk­
ette (600K bytes of dou ble-density 
data per side) . And it's al l  address­
able as easi ly as main memory with 
the system's excl usive BASI C-V™ 
virtual disk BAS I C  software. 

Best of all , D ISCUS 2+2™ comes 
complete, assembled , and ready 
to run for just $1 545 .  I nc l uded in the 
system price are an S-1 00 con­
trol ler, factory- mou nted ful l -size 
disk d rive, a com plete l i brary of 
pre-i nterfaced software , even cables 
and con nectors. 

But you don't have to get you r  
fi rst m i l l i o n  i n  one b i g  megabyte. 
Morrow's DISC US/2D™ sing le-side 
double-density floppy disk system 
gives you 600K per ful l -size diskette 
for just $1 1 49 ,  complete and 
assembled . And when you want to 
expand to a full megabyte, j ust plug 
i n  a second d rive . . .  both the hard­
ware and software are expandable. 

And if economy is a real concern , 
you can sti l l  get started on you r  
mi l l ion with Morrow's DISCUS I ™  
250K single-density d isc system .  
It's delivered complete and 
assembled for just $995 . . .  and 
wil l  accept up to 3 more d rives. 

Al l  th ree Morrow disk systems 
meet the Proposed I EEE S-1 00 
standard and are compati ble with 
2 M  Hz, 4 MHz and 5 M Hz S-1 00 
systems. A d ual-drive cabi net is 
avai lable CJ.S an option with any 
density you choose. 

Why set you r  goals low and slow 
with a min i-floppy system? Get 
started on you r  fi rst mi l l ion with a 
DISCUS™ ful l-size system by 
Morrow. See you r  local computer 
shop. Or write Thi n ker Toys� 
5221  Central , Richmond, California 
94804 . Or call  ( 4 1 5) 524- 2 1 0 1 , 
weekdays 1 0- 5  (Pacific Ti me) . Q Morrow Designs 

Thinker ToysTM 



Circle 141  on i nqui ry card. 

A. C .  POWER 
CONTRO L for ALL 
COMPUTERS or 
COM PLETE TURNKEY 
SYSTEMS 
I nterface TO the Real World with G I M IX Relay 
Driver Boards. Connects to any Computer 
through a 20 ma.  cu rrent loop (up to 4 
Boards - 1 28 Relays per port) . 

I nterface FROM the Real World with G I M I X  
* OPTO BOARDS ( u p  l o  3 4  swilch closures with one 8 bil 

Parallel 1 / 0  Pori) 

* 16 BUTTON KEYPADS 

* 35 BUTTON ALPHA N U M ER I C  KEYPADS 

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

MAI NFRA M E :  I ncludes chassis, power 
supply, switches, fan and mother board . .  $ 798 . 19  
1 6K SYSTE M S :  Mai nframe, p lus 6800 CPU , 
1 6 K  Static Ram and choice of I I 0 . . . .  $1 344 . 29 
Other packages available. 

1 6K Static RAM 
Boards for the 
SS-50 Bus 
• Gold bus connectors 
• 4 separate 4 K  Blocks 
• I n d iv idua l  Address ing, 
Write Protect, and Enable/ 
Disable for each Memories . . .  
529813 

As above 
with Sockets 
and Software 

control features 

536816 
A l l  GIMIX memory boa rds are assembled, 
Burnt-In for 2 weeks, and tested at  2 MHz. 

Add $32.00 for 250 ns parts 

Tl T M S  4044's - 1 0% S U PPLY 
(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 1 98 . 35 
2708's each 7 . 9 0  
64 or 32 x 1 6 VIDEO BOARD . 1 98 . 71 
80 x 24 SUPER VIDEO BOARD wilh user programmable RAM 

character generator . 

Serial I / O ' s  . . .  1 Pori $ 88.41 
Parallel I / O ' s  . 2 Pori $ 88.42 

458. 76 
4 Porl 1 98 . 43 
8 Porl 1 98.45 

A d d  $ 5 .  handling charge o n  orders under $200. 

1 337 W EST 37th P LACE 
C H I CAGO, I LL I N O I S  60609 
(3 1 2) 927-551 0  • TWX 91 0-221 -4055 
Quality Electronic products since 1975. 
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Listing 3 COI11inued: 

M A X :  

S W I TC H :  

Z F R OC 2 :  

O R D E R :  

N E ){TJ :  

N E X T U : 

N O ::; W TC H :  

L D �  IJ 
C M P  C 1 , Y  
BCC M A X  

S T Y  v 
L DA c 1 ,  y 

S T A  u 

I NC J 

L OA p 

C M P  J 

B C S  J LO O P  

L O A  u 

C M P  n : n  
B N E  S W I TC H  

D EC I 

L O A  z 
C M P  I 

d CC I LO O P  

L O A  � 0  
S T A  f L A G  

R T S  
I NC N 

L O A  N 

S T A  T 
L O X I 

L O A  C 1 , X 

L OY v 
S T A  C 1 , Y  

L OA ll 

S T A  C 1 ,  X 

L O A  N 

S T A  J 

L D A  • o  
L O X  J 

S T A  C 2 , X 

I NC ,J 
L DI\ p 
C M P  J 
B C S  Z E R OC 2  

L DA P M l 
C M P  I 

B N E  O R D E R  

J M P  S T A R T  

L Oll I 

C LC 

ll. DC I 1 

S T A  J 
L OA ,J 
C LC 

A DC • 1  

s n  IJ 

L O X  J 

L O Y  [J 
L O A  C 1 ,  X 
C M P c 1 ,  y 
BCC N O S W TC H  

S T A  v 
L D A  c 1 .  y 

S T A  C 1 ,  X 

L D A  v 
S T A  C 1 , Y  

I N C  u 
L O A  p 

c l'I.P u 
BCS N I:: X T i l 

I NC J 
L OA P M  1 
C M P  J 

B C S  N E X T J 

J M P  S T A R T  
L S T  PC P. :  L O X  K 

L O A  E O , X 
S T A  L 

L O A  t 1 
S T A  ,T 

T A K E O U T : J S R  L OO K U P  

L O A  t O  

S T A  A O , X  
I N C J 

; i f s uc h  e le me n t 5  c a n n o t  be f ou n d , c le a r  
F L A G  a n d  r e t u r r.  t o  B A S I C  t o  s t o p  

; i n t e r c h a n g e  e l em en t s  f o u n d  b y  
I a nd J l o o p s  

; r e i n i t i a l i z e o r i e nt � t i o n  n u m b e r s  

; i f r e p e r m u t a t i on on l y  i n te r c h a ng e d  l a s t  
t wo p i e c e s , r e t u r n  t o  S T A R T  

; o t h e r w i s e ,  r e o r d e r  n e w  p e r m u t a t i o n 
i n t o  a s c e n d i n g  o r de r  

; r e t u r n  t o  S T � R 'I  
; B A S I C  re t u r n s  co n t r o l  t o  h e r e  a f t e r  

p r i n t i n g a s c l u t i on s o  t h a t  t h e  ( P ) - t h  
p ie ce c a r.  b e  t a k e n  o u t  

Listing 3 con tim�ed on page 48 



Solve your personal energy crisis. 
Let VisiCalc™Power do the work. 

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

Or with VisiCalc and your Apple* 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, a lphabetic titles and formulas on 
your keyboard. V isiCalc 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 proj ect 
your annual sales. Using the calculator, pencil and paper 
method, you'd lay out 12 months across a sheet 
and fill in lines and columns of figures on 
products, outlets, salespeople, etc. You'd cal­
culate by hand the subtotals and summary 
figures. Then you'd start revising, erasing 
and recalculating. With VisiCalc, you simply 
fil l  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 VisiCa lc's unique, 
powerful recalculation feature. It l ets 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 affe cted by March sales.  

C i rcle 301 on i n q u i ry card .  

Or say you're an engineer working on a design problem and are 
wondering "What if  that oscil lation 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 u p  15 percent this winter?" VisiCalc responds 
instantly to show you a l l  the consequences of any change. 

Once you see V isiCalc in action, you'l l  think of many more 
uses for its power. Ask your dealer for a demonstration and dis­
cover how VisiCal c  can help you in your professional work and 

personal life. 
You might find that V isiCalc a lone is reason enough to 

own a personal computer. 
VisiCalc is available now for Apple I I  com puters with 

versions for other personal com puters coming soon. The 
Apple I I  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 Weddel l  Dr., 
Sunnyvale, CA 94086. If your favorite 
dealer doesn't a lready carry Personal 

Software products, ask him to 
give us a cal l .  

Vis iC.llc was developed exclusively for 
[Jerson<Il Software bv Software Arts, Inc. . 
C1mbridge. M,1ss. 

. 

TM-VisiCa!c is .l trademark of 
rcrson,11 Softw.He, Inc .  

· Apple is .1 registered trJ.dem.uk 
oF Apple Computer. Inc. 



Listing 3 continued: 
L D A  S f'l 1  

C M P  J 
B C S  T A K E O U T  
L D X  L 

L D A  t O  
S T A  A O , X  
.111 P R E M O V E 

L O O K U P :  L D Y  J 
L D A  I 
C M P  0 L D I 
B N E  TO P 
L D A  K 
C M P  O L D K  
B N !':  T O P  

J M P  M I D D L E  

TO P :  L OA Q 
S T A  B X L O  
L O A  4 0  
S T A  B X H I  
L O X i 8  

M U LT 1 :  A S L  B lCL O  
B C C  S T E P 1  

C LC 
!'. DC K 

S T E P  1 :  D E X  

B E Q  S T O R E 1  
I'. S L  A 

,J M P  M U L T 1  

S T O R E 1 : A DC I 
S T A  !:l X L O  
L D X  S M  1 

M O LT 2 : D E X  
D E Q  S TO R E 2 
A DC B X L O  

BCC M U L T 2  
I N C  B X H I  

CLC 
J M P  M U L T 2  

; p u t sq u a • e  n u m b e •  i n  Y •eg i s te •  
; i f ( I) a n d  ( K )  a r e  t h e same a s  i n  t he 

p •e v i o u s  c a l l  to LO O K U P , g o  to M I D D L E ,  
o t h e • w i s e  t o  T O P  

; o ne b y t e m u l t i p l i ca t i o n 
r o u t ine f i g u • e s  ( Q )  • ( K )  

; a d d  ( I ) t o  i t  
; s t o • e  • e s u l t  i n  A XLO 

; m u l t i p l y  t h i s  b y  (S)  - 1  and s t o • e  t he 
t w o - b y t e  r e s u l t  in B X L O  a n d  B X H I 

S T O R E 2 :  A DC I N D E X L O ; a n d  t h e  t wo - t y te q u il n t i t y  ( I N D E X )  t o  ( B X ) 
S T A  B X L O  

L D A  B X H I 
A DC I N D EX: H I  
S T A  B X H I  
L D A  S P A C E: L O  

A DC B X L O  
; a d n  t h e t w o - t y t e  q u a n t i t y  ( S P A C E )  t o  ( B X )  

t o  g e t  ( R Y )  
S T A  B Y L O  
L D A S P A C E H I  
1\ DC B X H I  
S T �  fl Y H I  

L DA D ; i E ( D) f J ,  g o  t c M ID D L E  

C M P  n 3  

A N E  M I D D L P.  

C LC 
L D A  S P A C E L O  ; a cl rl t h e  t w o - t y t e q u 'l. n t i t y  ( S P A C E )  t o  ( B Y ) 
1\ DC D Y L O t o  get ( B Z )  

S T A  B Z L O  
L D A  S P A C E H I  
A DC B Y I I  I 
S T A  B Z II I 

i'I I D D L F: : L D A ( B X L O )  , Y  ; l o a d  X c o o • d in a te o f  s q u a • e  
S T A  T E M P  

L D A  t O  

L D X  t 8 
11 U LT 3 : A S L  T E M P  ; m u l t i p l y  i t  b y  ( 'I Y ) 

BCC ST E P )  
C LC 
A DC W Y  

S T E P ) :  D E X  
B E Q  A D D  
A S L A 
J M P  M U L T 3  

.� D D :  C LC 
1\ DC ( B Y L O ) , Y  
S T A  T E M P  

; a d d  Y c o o r d i n a t e  o f  s q ua • e 
; s t o • e  • e s u l t  i n  T E � P  

L O X  D 
C P X  0 
B EQ DI M )  

C LC 

; i f  ( D ) = 3 ,  g o  t o  D I M 3  
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Listing 3 continued on page 50 

Text continued: 

case of the Commodore PET, the 
BASIC driver should be loaded las t .  
Before i t  is loaded, the  page number 
on which the assembly routine starts 
should be placed into location 135 
decimal, using the POKE statement .  
This insures that the arrays defined 
by BASIC will not  interfere with the 
assembly routine or the table. 

Before running, the user should 
check lines 3 and 21 of the BASIC 
driver routine, to determine whether 
or not they are correct for the pro­
blem under consideration . When run, 
the driver routine asks the user for in­
put with prompts that are fairly self­
explanatory. However, a few specific 
hints may be helpful .  

Although the program wil l  work 
no matter how the box is oriented, i t  
will run fastest if the  dimensions WX, 
WY, and WZ are chosen to be in de­
scending order ( ie : WX > WY > 
WZ), due to the mechanics of the 
search procedure. Failure to do this 
may lengthen the running time by a 
factor of ten or more. 

When en tering the off-l i m i ts 
squares, and also the coordinates of 
any fixed squares, the coordinates are 
defined for polyominoes so that the 
lower left-hand corner of the box (ex­
cluding boundary) has the coordi­
nates (1 , 1 ) ;  and for Soma Cubes the 
corner with the lowest coordinate 
values has coordinates (1 ,1 ,1 ) .  

I n  entering the initial permutation 
of pieces, the order in  which the 
machine goes through the permuta­
tions should be kept in mind. Thus, 
entering the piece numbers in ascend­
ing order:  1 ,2 ,3 ,  . . . .  ,P will result in 
an exhaustive search, whereas any 
other ini tial permutation will cause 
only a subset of the complete set of 
permutations to be considered. 

Any pieces which are to be speci­
fied as fixed should be put at the 
beginning of the init ial permutation . 
For example, to find all of the solu­
tions with pieces 2 and 4 fixed in par­
ticular locations, the initial permuta­
tion array should have 2 and 4 at  the 
beginning, and the rest of the num­
bers in ascending order, ( ie :  2 ,  4, 1 ,  3 ,  
5, 6, 7 ,  . . .  , P ) .  The number of fixed 
pieces should then be entered as two, 
after which the computer will ask for 
the coordinates of each square of 
pieces 2 and 4 .  

The program does not check to see 
if the coordinates entered by the user 
for a fixed piece correspond to a legal 



PET I TRS-80 I A PPLE: Personal Software brings you the finest! 
M I C R O  
C H E S S  

T h e  I n d u st ry's F i rst 
Gold Cassette 

Ove r 50,000 S o l d  

MICROCH ESS i s  the i n dustry's best sel l i n g  computer game. And 
no wonder-because M I C R O C H ESS g ives you more than j ust a 
chessplay ing program: A conven ient ,  foo lproof set of commands 
and error c hecks . . .  complete i nstruct ions i n  a 5 '12' by 8'12' booklet . . .  
a cassette that's g uaranteed to load, w i t h  d isk  vers ions com i n g  
soon . . .  a n d  several levels of d i ff icu l ty  to chal lenge you n o t  j ust 
once, but t ime after t i me.  I t's ava i lab le  t h rough wel l  over th ree 
hundred computer stores and many ma i l  order sou rces . . .  always 

or ig inat ing from Personal  Software. What's more, every Personal 
Software product is selected to g ive you these same benefits of 
easy avai lab i l i ty ,  re l iable cassettes, readable docu mentat ion ,  a 
carefu l ly  thought  out user i nterface . . .  and most i m portant, 
cont i nu ing  chal lenge and enjoyment ,  not j ust once but t i me after 
time. If you haven't a l ready, order your  own go ld cassette: 
M I C ROCHESS, by Peter Jennings, for 8K PETs, 1 6K APPLEs, and 
4K Level I and I I  TRS-80s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $1 9.95 

T I M E  
T R E K  

A Tou r D e  Force 
I n  Rea l T i m e  Act i o n  

Strategy G a m e s  
IME TREK b y  Brad Templeton PETs and Joshua Lavinsky shots as they come towards you -lower your  shie lds j ust long 

enough to f i re your phasers, betti ng  that you can get them back up 
i n  t ime!  With n i ne leve ls of d i ff icu l ty ,  th is  chal leng ing  game is easy 
to learn, yet takes most users months of p lay to master. ADD 
S O U N D  EFFECTS w i th  a s im ple two-wi re hookup  to any aud io  
ampl i f ier; the TRS-80 also p roduces sound  effects d i rectly through 
the keyboard case, to accompany spectacu lar  g raph ics 
explosions! You won't want to m iss this memo rable version of a 

for 4K Level l and I I  TRS-80s adds a d ramatic new d imension to the 
class i c  Star Trek type strategy game: R EAL TI M E  ACT I O N !  You ' l l  
need fast reflexes as  wel l as  sharp wits to w in  i n  th i s  constantly 
chang ing  game. Be prepared-the K l i ngons wi l l  f i re at you as you 
move, and w i l l  move themselves at the same t ime, even from 
q uadrant to quadrant-but with pract ice you can change cou rse 
and speed, a im and f i re i n  one smooth mot ion ,  as fast as you can 
press the keys. Steer under  power around o bstacles-evade enemy favorite computer game . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $14.95 

BLOCKADE by Ken Anderson for 4K 
Level I and II TRS-80s is a real t ime 
action game for two players, with h i g h  
speed g raphics i n  mach ine lang uage. 
Each p layer uses four keys to control 
the d i rection of a movi ng wal l .  T ry to 
force your opponent i nto a co l l is ion 
without running i nto a wal l  yourself !  A 
strategy game at lower speeds, 
BLOCKADE turns i nto a tense game of 
reflexes and coord inat ion at faster 
rates. P lay on a f la t  or spherical course 
at any of ten d i fferent speeds. You can 
hear S O U N D  EFFECTS through  a 
nearby  A M  rad i o-expect  s o m e  
razz ing i f  y o u  lose! . . . . . . . . . . . . .  14.95 

G RAPHICS PACKAGE by Dan Fylstra 
for 8K PETs inc l udes programs for the 
most common 'practical '  graph ics 
app l icat ions: PLOTTER g raphs both 
fu nct ions and data to a resol ut ion of 80 
by 50 poi nts, with automatic sca l i ng 
and labe l ing  of the axes; BARPLOT 
prod uces horizontal and vert ica l ,  
seg mented and labeled bar g raphs;  
L ETTER displays messages i n  large 
block letters, us ing any a lphan umer ic 
or specia l  character on  the PET 
keyboard; and DOODLER can be used 
to c reate a rbitrary screen patterns and 
save them on cassette or in a BAS I C  
program . . . . . . . . . . . . . . . . . . . . .  $1 4.95 

ELECTR I C  PAINTBRUSH by Ken 
Anderson for 4K Level l and I I  TRS-80s: 
C reate dazzl i n g  real t i me g raph ics 
d isp lays at speeds far beyond BAS I C ,  
b y  w rit i ng  'prog rams' consist ing of 
s i m ple g raph ics commands for a 
m a c h i n e  l a n g u a g e  i n t e r p r e t e r .  
Comm ands let you d raw l i nes, t u rn 
corners, change wh i te to b lack ,  repeat 
p revious steps, or ca l l  other programs. 
The ELEC T R I C  PA I NTBRUSH manual  
shows you how to c reate a vari ety of 
fasc inat ing art ist ic patterns inc lud ing 
the one p ictu red . S how your  fr iends 
some special effects they've never 
seen on a TV screen !  . . . . . . . . .  $1 4.95 

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) 745-784 1 .  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. 

�E�SON/\L SOrilW\�E INC. 
sg2 WEDDELL DR. • SUNNYVALE, CA 94086 
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Listing 3 continued: 

1\. 0C L 
T il.  X 

L D I\. K 

S T I\.  O L D K  

L D I\.  I 

S T A O L D I 

R T !J  

D I M ) :  L D I\. t O  

L D X  t 8  

M ll LT � :  A S L  T E M P  

BCC S T  E P 4  

C LC 

A DC li Z  
S T E P 4 : D E X  

B E Q  E N D  
A S L  A 

J II P  i'I U L T 4  
E N D :  A DC L 

; o t h e r w i se .  a d d  b a se s q u a r e  i n d e x  
; t r a n s f e r  r e s u l t  t o  X r e g i s t e r  
; s to r e  o l d  ( K )  a n n  �I ) v a l u e s  

; r e t u rn t o  m a in r o u t i n e 

; m u l t i p l y  ( T E M P ) b y  ( O Z )  

; a i d ua s e  s g u a r e  i n d e x  
A DC ( [) Z L O ) . Y  ; a d d  Z c o o r d ina t e  J f  s q u a r e  

; t r an s f e r  r e s u l t  t o  X r eg is t e r 
; s t o re o l d ( K )  a nd ( I )  va l u es 

T H  

L D A  K 

S T A  O L D K  
L D A  I 

S T A  O L D I  

R T S  ; r e t u r n t o  rr a i n r o u t i ne 

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

PET 

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. I t  
should no t  be  hard to  modify the pro­
gram to consider figures made out of 
these shapes. At a more abstract 
level, since the assembly language 

ANALOG 

routine depends so l ittle on the di­
mensionali ty of the pieces under con­
sideration, the user could extend i t  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 
I ,T 
V,U,S,  
W,R,Z,L 

Red 
Yellow 
Blue 
Green 

There is one and o n ly 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 i t ?  

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. 

B I BL IOGRAPHY 
1 .  Golomb ,  So lomon W ,  Polyominoes, 

Charles Sc ribner's Sons, New York 1 965. 
2 .  Gardner, Mart in, The Scientific American 

Book of Puzzles and Diversions, Simon 
and Schuster, New York, 1 959. 

3 .  Phi lpott, Wade E, Polyomino and Polyia­
mond Problems, Journal of Recreat iona l 
Mathematics, 1 0 : 1 ,  pages 2 thru 1 4  and 
1 0 :2 ,  pages 98 thru 1 05,  Baywood Pub­
l ish ing Company I nc ,  1 977-78. 

4 .  Introducing Soma, Parker Brothers Inc, 
Salem MA, 1 969. 

INPUT 
Analog to Digital Conversion System for the Commodore PET Computer 

Give Uhe FtT Lhe abi l i l� Lo senseF 

neasure• a n d  control lhe wor ld around 

it. wi th DAM SYSTEMS nredu les • .  Just. Plug 

Uhe PETSETl inLo t.he PET lo geL 16 
channels o� an alog inPut.. Screw 

t..er nlinals are provided for each chan nel 

so "==IU can hoof< uP ....ioYsl.ick.s,. -,:.ol.sr or 

what..ever aF-PrOF- r i aLe sensors t:�ou have . 

Each o� l.he 16 analo9 inF-u t..s ,  in 

Uhe ranSe of 0 t..o 5 . 12 voJ t..s ,.  is 

convert.ed t..o a decin.al nuRiber bet.wee-n 0 
an d  2'55 ( 20 n.i l l ivol t..s F-er count. > .  

Conver sion lin.e i s  100 n•icrosconds. 

I n  addi t.i on ,.  t..he PETMOD F-rovides 

Lwo IEEE F-Drl.s and one user F-or t.. as 

wel l as a DAM SYSTEMS F-or t.. 

Soft..ware i s  Provided. A one l ine 

Pro3"an. is a l l  t..hat.. i s  necessart:� l.o 

read a channel . 
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MAHUJJ.. .IIND 
D I SPt..I.Y MDDULE 

@ §  
GPI811EEE-488) AS-232 

INl(IIF.IICE MODULE INTERFACE MOOIJ I E  

I · AIMI61 

1 ·  PETMOO 

I··· E T SE T 1 

- 16 ANALOG INPUTS - 8  BITS-100 MICROSEC 

PET AOAPTER - 2  IEEE PORTS -
I USER PORT- 1 DAM SYSTEMS PORT 

1 - CABLE A24 - 24 INCH INTERCONNECT CABLE 

I ·  MANMODI 

1 - POWI 

MAN I FOLD MODULE- SCREW TERMINALS 
FOR INPUTS, REFERENCE, GROUND 

POWER MODULE 

PETSET1a for 110 VAC $ 29� 

PETSETl& for 230 VAC $ 30� 
Ord�r dir•c:t or c:onlacl your local c:ompullr nor•. 

C O N N ECTICUT microCOMPUTER , Inc.  
150 POCONO ROAD 

BROOKFIELD, CONNECTICUT 06804 
TEL: (203) 775-9659 TWX: 71 0-456·0052 

V I S A  AND M/C ACCEPTED - SEND ACCOUNT NUMBER, EXPIRATION DATE A N D  S I G N  ORDER. 
ADD S 3 PER ORDER FOR SHIPPING 8 HANDLING - FOREIGN ORDERS ADD 10% FOR A I R  POSTAGE. 
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Sometimes the true va lue of a product fai l� to relate to " . ..� 
� '� . 

As a note of' further new world refinem�nt; the MODEL 
its se l l ing price. Va n Gogh's paintings once sold for less 
than $ 1 ,000. Bas� 2's MODEL 800 printer sells for lots 
less than '$ 1 ,000, but it does more than printers costing 
twice its price (and a lot more than a Van Gogh 
painting). 
Besides being beautifu l to look at, the MODEL 800 
prints up to six different character fonts with embedded 
elongation in a ny of five line densities (72, 80, 96, 1 20 
and 1 32 characters per l ine), prints u p  to three copies 
and is equipped with a long-l ife cartridge ribbon. With 
such versatility as fou r  interface modes ( IEEE 488, in­
dustry standard parallel,  20ma current loop and RS232), 
baud rates up to 1 9,200, a nd with accommodations for 
1 1 5VAC or 230VAC operation, the MODEL 800 matches 
any system decor. 

800 ca n be option a l ly equipped with h igh speed paper 
adva nce a nd graphics output, a versatile tr�ctor feed 
mechanism,_ termina l buffer memory, tabs a n d  form feed. 

Req uiring bnly a square foot .of space, the MODEL 800 
is smal ler then its contemporaries; its rug_ged a luminu'm 
construction is designed to sta n d  the te�t o( time. 

Isn't it time you added a new m asterpiece to your­
.col lection? 

Recom mended retai l  price: 
Standard MODEL 800 
High .speed paper a dvance 
Tractor mechanism . 
Termina l  buffer memory 

$499 
50 

. ·50 
50 

P. O. B OX 3548 FUL L . ,  CAL. 9 2 6 3 4  / C 7 1 4 l  9 9 2 - 43 4 4  
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Listing 4: Hexadecirnal object code dump 
for the Soma Cube - Polyominoes pro­
gram given in listing 3. 

HEX  D U H P  OF 

* * * * * * * * * * * * * * *** * * ** * * * *  
* S O H A / P O L Y O M I N O  S O L V E R  * 
* * * * * * * * * * * � * * * * * * * * * * * * * 

. .  

C O P Y R I G H T  1 9 7 9  M A C D O N A L D  I G U R S E L  

P R I N T O U T  B Y  C .  A .  M C C A R T H Y · S  

* * * * * ** * '� * * * ** * 
* C H E E P  PR I NT * 
* * * * * * * * * * * * * * 't 

I 1 j 4 5 6 J 
1 4 0 0 11 ,:, O •; I· E 4 C:  1 8  B D  4 C  1 8 

1 4 0 8  8 5  0 1  8 Ii 3 8  1 8  8 S  0 2  A (l 

1 4 1  0 0 I 8 4 O A  2 0  8 C  1 6 BTl  9 C  

1 4 1 8  1 8  D O  O D  E 6  0 A AS 1 A  C 5  

1 4 2 0  O A  B O  F O  4 C  3 ?  1 4  E A  E A  

1 4 2 8  A 6  0 �  1� 5 0 1  D D  B 4  1 9  9 0  

1 4 3 0  C F  4 C  C D  1 4  E A  E A  E A  A O  

1 4 3 8  0 1  8 ·1 O A  2 0  B C  1 6  A �:; 0 2  
1 4 4 0  9 D  9 C  1 8  E .f,  OA >� S l A  C 5  

1 4 4 8  O A B O  F O  A 6  O B  E A  E A  E A  

1 4 5 0  E A  E A  E A  AS 0 2  9 D  9 C  1 8  

1 4 5 8  A6 0 2  A 5  O B  9 D  6 0  1 8  E A  

FOR YOUR APPLE 
SuperTalker is a peripheral 
system which permits the 
output of exceptionally 
high qual ity human speech 
through a loudspeaker under 
program control. Initial ly, words, 
sentences or phrases are digi­
tized into RAM memory through 
a microphone. Speech data in 

1 4 6 0  E A  E A  E A  E A A S  I B  C S  0 0  
1 4 6 8  D O  0 3  6 0  E A  E A  A 6  O B  E 8  

1 4 7 0  B D  9 C  1 8  F O  1 7 4 C  6 F  1 4  

1 4 7 8  E A  E A  E A  E A  E A  E A  E A  E A  

1 4 8 0  E A  E A  E A  E A  E A  E A  E A  E A  

1 4 8 8  E A  E A  EA E A 8 6  O A  AS I F  

1 4 90 C 9  0 3  F O  2 0  8 A E A  E A  E A  

1 4 98 E A  E A  E A  1 8  6 9  0 \  A A  B D  

1 4 A O  9 C  1 8  F O  1 0  E A  E A  8 A 1 8  

1 4 A 8  6 5  I [I A A  C A  B D  9C 1 8  F O  

1 4 B O  0 3  4 C  2 7. 1 5  A 5  O A  8 5  O B  

1 4 B 8  E A  E A  E A  E A  E 6  0 0  A 5  O E  

1 4 CO C 5  0 0  B O  0 4  A5 0 0  8 5  O E  

1 4 C 8  4 C  0 0  1 4  E A  E A  A 6  0 0  A 9  

1 4 0 0  0 0  9 D  4 C  1 8  C A  8 6  0 0  B D  

1 4 0 8  3 8  1 8 8 5  0 2  B D  4 C  1 8  8 5  

1 4 EO 0 1  A S  O F  E A  E A  E A  C 5  0 0  

1 4 E 8  9 0  0 3  4 C  C 2  1 5  A 4  0 2  E A  

1 4 F O  E A E A  E A  E A  B E 6 0  1 8  8 6  

1 4 F 8  O B  E A  E A  E A  E A  E A  E A  A 9  

1 5 00 0 0  9 D  9 C  1 8  ,� o 0 1  8 4 O A  

1 5 08 2 0  B C  1 6  A 9  0 0  9 Ii 9 C  1 8 

1 5 1 0  E 6  O A AS l A C S  O A  B O  F O  
1 5 1 8  A6 0 2 A5 0 1  DD B 4  1 9  B O  

1 5 20 0 3  4 C  0 0  1 4  4 C  C D  1 4  A 4  

1 5 2 8  0 2  E A  E A  E A  E A  E A  B E  6 0  

1 5 30 1 8  8 6  O B  E A E A  E A  E A  E A 
1 5 3 8  EA A9 00 9D 9 C  1 8  E A  A5 

1 5 4 0  O A  8 S  1 0  M 01  84  O A  2 0  
1 5 4 8  B C  1 6  A 9  0 0  9 D  9 C  1 8  E 6  

1 5 5 0  OA A5 l A  C 5  O A  B O  F O A 5  

RAM may be then r11anipulated l ike 
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 
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1 5 5 8  1 0  85 O A  E A  E A  EA EA E A  

1 5 6 0  1 8  6 9  0 1  E A  E A  A A  B D  9 C  

1 5 6 8  1 8  F O  3 1  C A  C A  E A  E A  E A  

1 5 7 0  E A  E A  E A  E A  E A  E A  E A  E A  

1 5 7 8  E A  E A  E A  E A  E A  B D  9C 1 8  

1 5 8 0  F O  1 A  8 A  3 8  E 5  1 D  A A  E 8  

1 5 8 8  B D  9 C  1 8  F O  O F  8 A  1 8  6 5  

1 5 9 0  I D  6 5  1 D  A A  B D  9 C  1 8  F O  

1 5 9 8  0 3  4 C  A B  I S  A 6  0 2  A 5  0 1  

! S AO DD B 4  1 9  B O  0 3  4 C  0 0  1 4  

1 5 A8 4 C  C D  1 4  A 6  0 0  A 9  0 0  9 D  
1 5 BO 4C 1 8  C A  8 6  0 0  B D  3 8  1 8  

1 5 B 8  8 5  0 2  B D  4 C  1 8  8 5  0 1  4 C  

1 5 C O  2 7  1 5  A 5  O E  8 5  0 1  C S  1 B  

1 5 C 8  D O  0 2  C 6  0 1  A 9  7 F  8 5  O D  

1 5 D O  A 5  0 1  1 8  6 9  0 1  8 5  O A  A 6  

1 5 0 8  0 1  A 4  O A  B 9  3 8  1 8  D D  38 
1 5 E O  1 8  9 0  1 1  A S  O D  D9 38 1 8  

1 5 E 8  9 0  O A  8 4  1 1  B 9  3 8  1 8  8 5  

1 5 F O  O D  E A  E A  E A  E 6  O A  A 5  1 B  

1 5 F 8  C 5  O A  B O  D B  A S  O D  C 9  7 F  

1 6 0 0  D O  1 0  C 6  0 1  AS O F  E A  E A  

1 6 0 8  E A  C S  0 1  D O  B F  A 9  0 0  8 S  

1 6 1 0  1 2  6 0  E 6  0 0  A5 00 8 5  O E  

1 6 1  8 A6 0 1  B D  3 8  1 8  A 4  1 1  9 9  

1 6 2 0  3 8  1 8  A 5  O D  9 D  3 8  1 8  A 5  

1 6 2 8  0 0  8 5  O A  A 9  0 0  A 6  O A  9 D  

1 6 30 4 C  1 8  E 6  O A  A S  I B  C 5  O A  

1 6 3 8  B O  F 1  A 5  20 C 5  0 1  DO 0 3  

1 6 4 0  4 C  0 0  1 4  A 5  0 1  1 8  6 9  0 1  
1 6 4 8  8 5  O A  A S  O A  1 8  6 9  0 1  85 

1 6 5 0  O D  A 6  O A  A 4  O D  BD 3 8  1 8  

1 6 5 8  D9 3 8  1 8  9 0  O F  8 5  1 1  B 9  

1 6 6 0  3 8  1 8  9 D  3 8  1 8  A 5  I I  9 9  

1 6 6 8  3 8  1 8  E A  E A  E 6  O D  A 5  1 B  

1 6 7 0  C 5  O D  B O  D D  E 6  OA A5 20 
1 6 7 8  C5 OA BO CE 4 C  00 1 4  A 6  

1 6 8 0  0 2  B D  6 0  1 8  8 5  O B  E A  E A  

1 6 8 8  E A  E A  E A  A 9  0 1  8 S  O A  2 0  

1 6 90 BC 1 6  A 9  0 0  9 D  9 C  1 8  E 6  

1 6 9 8  O A  A 5  l A C S  O A  B O  F O  A 6  

1 6 A O  O B  E A  E A  E A  E A  E A  E A  A 9  

1 6 A 8  0 0  9 D  9 C  1 8  4 C  C D  1 4  E A  

1 6 BO E A  E A  E A  E A  E A  E A  E A  E A  

1 6 B 8  E A  E A  E A  E A  A 4  O A  A 5  0 1  

1 6 C O  C 5  2 3  D O  0 9  A5 0 2  C 5  2 2  

1 6 C 8  D O  0 3  4 C  2 1  1 7  A 5  2 1  8 5  

1 6 DO 1 3  A 9  0 0  8 5  1 4  A 2  0 8  0 6  

1 6 D 8  1 3  9 0  0 3  1 8  6 S  0 2  C A  F O  

1 6 E O  0 4  O A  4 C  D 7  1 6  6 5  0 1  8 S  

1 6 E 8  1 3  A 6  1 A  C A  F O  O A  6 5  1 3  

1 6F O  9 0  F 9  E 6  1 4  1 8  4 C  E B  1 6  

1 6 F 8  6 5  2 6  8 S  1 3  A S  1 4  6 5  2 7  
1 7 0 0  8 5  1 4  A 5  2 4  6 5  1 3  8 S  1 S  
1 7 0 8  A S  2 5  6 5  1 4  8 S  1 6  A S  I F  

1 7 1 0  C9 0 3  D O  O D  1 8  A S  2 4  6 S  

1 7 1 8  1 5  8 5  1 7  A5 2 5  6 S  1 6  8 5  

1 7 20 1 8  B I 1 3  8 5  2 8  A 9  0 0  A 2  

1 7 2 8  0 8  0 6  2 8  9 0  0 3  1 8  6 5  1 D  

1 7 3 0  C A  F O  0 4  O A  4 C  2 9  1 7  1 8  

1 7 3 8  7 1  1 5  8 5  2 8  A 6  I F  E O  0 3  

1 7 4 0  F O  O D  1 8  6 5  O B  A A  A 5  0 2  

1 7 4 8  85 2 2  A S  0 1  85 2 3  6 0  A 9  

1 7 5 0  0 0  A 2  0 8  0 6  2 8  9 0  0 3  1 8  

1 7 5 8  6 5  I E  C A  F O  0 4  O A  4 C  5 3  

1 7 6 0  1 7  6 S  O B  7 1  1 7  A A  A 5  0 2  

1 76 8  8 5  2 2  A 5  0 1  8 5  2 3  6 0  2 0  • 



A C4P 
FROM OHIO SCIENTIFIC 
You know about computers . In fact. 
you probably own one now. One that 
you might be thinking of expand1ng.  We 
have a better idea. Take a g iant  step 
into the persona l  computing future with 
an amazing,  new C4P f rom Ohio 
Scient i f ic .  

SPEED SEPARATES THE 
COMPUTERS FROM THE TOYS 
The C4 P M F  has execution speed that 
is twice as fast as Apple I I  or 
Commodore PET and over THREE 
times as fast  as TRS-80. They a re 
many t imes faster than the recently 
introduced f lock of video game type 
computers. And, as i f  that weren ' t fast 
enough, the C4P nearly doubles its 
speed when equipped with the GT 
option. 

All the 110 you'll ever need! 
' Apple II, Commodore PET, TRS·80, Qr,d Atdn 600 are reql&lc!red lrmdc nomes ol Apple 
Computar Inc., Commodore Su,•neu Mochm•t Lid Redfo Shnck, fltOfl, reipeclt\'ely. 

1 -programmable tone generator 
200 - 20KHz 

1 -8 bit  companding digital  to analog 
converter for music and voice 
output. 

HUMAN INPUT EXPANSION 
2-8 axis joystick interfaces 
2-10 key pad interfaces 

HOME INTERFACE 
1 -AC-1 2 AC remote control interface 

DISPLAY 
32 x 64 with upper and lower case 
2048 Characters. 
256 x 512 effective Graphic Points 
1 6  Colors 

SOFTWARE 
Ohio Scientif ic offers a comprehensive 
l ibra ry 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 q u ite like it for the pr ice , 
anywhere. And probably won ' t  be for a 
very long t ime. 

C4P $698 
8K BASIC-in-ROM . 8K of static RAM 
and audio cassette interface. Can be 
d i rectly expanded to 32K static RAM 
and two min i - floppy disks. 

C4P Mf$1695 
All  the featu res of the C4P plus real 
time c lock home secur ity system 
interf ace. �odem interface, pr inter 
interface, 16 para l le l  l ines and an 
accessory B U S. The C4P M F  starts 
with 24K RAM and a single m in i-f loppy 
and can be d i rectly expanded to 48K 
and two min i - f loppies. Over 45 diskettes 
now ava i lable inc luding games, 
personal ,  business. educational and 
home control appl ications programs as 
well as a real t ime operating system. 
word processor and a data base 
management system. 

Computers come with keyboards a n d  floppies where specified . 
Other equipmen t shown is optional . 

1111 
1333 S. Chi l l icothe Road 

Aurora, Ohio 44202 
(216) 562-3101 



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

This software is also available for Ohio 
Scientific CBP DF . Most is available for 
the C l P  MF and cassette-based Ohio 
Scientific computers.  Consult full line 
price list for cassette software . 

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

Each diskette has 6 to 10 programs . 
Highlights of each are listed below. 

Educational Programs 
E D t  Mat h .  spelling a n d  geography 

tutors; Hangman ,  an addition 
game and mor·e. $ 29 

ED2 Six " How To" lessons on 
beginning BASIC techniques. $ 29 

ED3 Trig tutor, presidents, cont inents 
and solar system qui zzes, math 
drills and more. $ 29 

E04 Comprehensi ve math disk 
covering t rig functions, 
logarithmic functions, matrices 
and more. $ 29 

ED5 Covers the metric system ( tutor ,  
quiz and conversions) Roman 
numerals and t ime tel l ing .  $ 29 

ED6 Advanced sciences (2-disk set ) 
including nuclear and organic 
chemist ry ,  genet ics, physics 
equations and funct ion graphics. $ 29 

' ED7 Alphabet t utor and quiz ,  number 
tutor,  memory match and recal l  
game (color & B/W) .  $ 29 

EDB Language disk , covering 
vocabulary and verbs for German ,  
French and Spanish . $ 29 

ED9 Word search game and Hangman 
drawi ng, with large on- l ine data 
bases, and more. $ 29 

MOMS-EDUCATION SYSTEM . Easi ly create 
your own quizzes and tutorials with 
bui l t - in grading. $ 29 

Business Programs 

BO l Ratio analysis, bonds, loan interest, 
bar graph and more. $ 29 

BD2 BASIC word processor, mail ing 
list , address book, advertisement 
demo and more. $ 29 

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

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

MOMS-AUX. l Repack, keyfi le ,  sort ,  report 
writer, record access and more. $ 29 

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

MOMS-AIR Update anytime, print  journals ,  
age analysis, customer l ist 
and more. $ 29 

MOMS- INVENTORY Updates, edit ing, item 
search, summary report and more. $ 29 

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

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

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

MOMS-PERSONAL CALENDAR/ ADDRESS­
PHONE BOOK. Daily 
appointments, addresses and 
phone numbers at your fingert ips. $ 29 

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

I 6,-----" . . (i 
... , 
I .Ml 
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Game Programs 

G D l  Starwars, Hect ic,  Bomber, 
Torpedo, Space War and Breakout . $ 29 

GD2 Sketch, Racer, Destroyer, Lander, 
Hide 'n Seek,  Bomber, Tiger Tan k .  $ 29 

GD3 Star Trek, Cryptograms, Blackjack, 
Hangman, 23 Matches. $ 29 

GD4 Frustration, Battleship, Tic-Tac-
Toe,  Civil War, Mastermind. $ 29 

G05 
G06 

' GD7 

' GDB 

GD9 

' G D l O  

PO l 

PD2 

Basebal l ,  Gol f ,  Bowling, Hockey. 
Poker, Blackjac k ,  Spades, Hearts, 
Slot Machine. 
(Joystick systems only) Joyst ick 
Sketch, Tiger Tan k ,  Roadrace, 
Space Attack, Blockade . 
(Joystick systems only )  Zul u 9, High 
Noon, Star Wars, Bomber ,  
Surround . 
Othello,  Concentration, Flip-Flop, 
Illusion and more. 
(2  disk set) Cartoons, Fairy Tales 
and animations, including Hero, 
Three Little Pigs, Humpty Dumpty 
and many more. 

Personal Programs 

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

Utility Programs 

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

$ 29 

$ 29 

$ �9 

$ 29 

$ 29 

$ 29 

$ 29 

$ 29 

more. $ 29 
' G raphics l Fast, high resolution (64 x 1 28) 

plotting of functions and parametric 
equations, plus easy keyboard set 
up and storage of graphics 
displays. $ 29 

· DAC l (2  disk set ) State-of-the· Art DAC 
music generat ion , capable of 
producing up to 4 note chords, with 
disk storage option. $ 39 

· Home Control II Advanced home control 
programs. $ 39 

· Not available for C J P  MF. 



Close to 2 million bytes ·of software available! 

C i rcle 300 on i n q u i ry card. 

Operating Systems 

(These programs come with your Ohio Scientific 
computer . )  

O S  65D V3. 1 The standard Ohio Scientific 
mini-floppy operating system. 
9 digit floating decimal point , 
Microsoft BASIC, random, 
sequential f i les and graphics. 

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

Standard 
'Customer Demo. Self-starting demo for the first­

time user. Introduces the main categories of Ohio 
Scientific personal computer software. 

· Dealer Demo. More advanced demo, highl ighting 
many of the optional accessories. 

· Not available for C I P MF. 

to be continued, 
continuously! 

All of Ohio Scien t i fic'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 educa tionaL 
business and personal programs and 
games are available. Consul t  your 
Ohio Scient i fic Dealer.  

IIII IIIEIITIFII 
1 333 S. Chi l l icothe Road 

Aurora, Ohio 44202 

(216) 562-3101 
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BASIC Game : 
GO BANG 
John Allwork, 2 1  Brook Rd, Heaton Chapel, 
Stockport, ENGLAND 

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

The program in listing 1 is written in BASIC; the only 
deviation from standard BASIC being that of the 
IF . .  .THEN IF . . .  rather than the less flexible IF . . .  GOTO . 
The BASIC I used is a version of the MicroBASIC sup­
plied by Sw TPC, 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 . )  

MICAOTEK 
OUTPERFORMS 
CENTRO N I CS 

C H ECK 
TH E CHART _.......,....._. ....... _..._ 

SE E PAG E 71 
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Listing 1: BASIC listing of the GOBANG game. 

000 1 
0002 
0003 
0004 
0005 
0006 
00 1 0  
00 1 5  
00 1 9  
0020 
002 1 
0022 
0023 
0024 
0025 
0026 
0027 
0028 
0029 
0030 
003 1 
0032 
0033 
0034 
0035 
0036 
0037 
0038 
0040 
004 1 
0042 
0043 
0044 
0045 
0046 
0047 
0048 
0049 
0050 
005 1 
0055 
0060 
0065 
0070 
0075 
0076 
0085 
0086 
0087 
0090 
0091 
0095 
0096 
0097 
0099 
0 1 00 
0 1 01 
0 1 02 
0 1 03 
0 1 04 
0 1 06 
0 1 1 0  
0 1 1 5  
0 1 20 
0 1 25 
0 1 27 
0 1 28 
0 1 29 
0 1 30 
0 1 3 1  
0 1 4 1  
0 1 45 
0 1 50 
0 1 60 
0 1 6 1  
0 1 62 
0200 
0201 
0205 
02 1 0  
02 1 5  
02 1 6  
0220 
0225 

GO BANG REM 
REM 
REM 
DIM 
REM 
FOR 

M IS ARRAY HOLD I N G BEST MOVE 
T IS BOAR D,  S IS PRIORITY OF THAT POSITION 
M [ 1 9 ,  1 9],T[27 ,27] ,S[8 1 ] 
SET UP PRIORIT IES-SEE TABLE 1 
I =  1 TO 8 1  

LET S[ l ]  = 0 

S[20] = 1 
S[ 1 0] = 40 
S[ 1 2] = 30 
S[ 1 3] = 47 
S[27] = 1 5  
S[28] = 20 
S[29] = 1 0  
S[30] = 40 
S[3 1 ] = 50 
S[32] = 30 
S[24] = 1 
S[36] = 39 
S[37] = 65 
S[38] = 40 
S[39] = 70 
S[40] = 1 00 
S[4 1 ] = 60 
S[42] = 30 
S[43] = 30 
S[44] = 30 
S[62) = 4 1 
S[72] = 3 1  
S[73] = 1 1  
S[74] = 4 1 
S[78] = 5 1 
S[80] = 90 
S[26] = 2 1  
S[79] = 40 
S[60] = 2 1  
S[6 1 ] =  1 1  

NEXT I 
LET 
LET 
LET 
LET 
LET 
LET 
LET 
LET 
LET 
LET 
LET 
LET 
LET 
LET 
LET 
LET 
LET 
LET 
LET 
LET 
LET 
LET 
LET 
LET 
LET 
LET 
LET 
LET 
LET 
LET 
REM 
FOR 

CLEAR BOARD AND B EST MOVE ARRAYS 
I =  1 TO 27 

FOR J = 1 TO 27 
IF 1 < 1 9 THEN IF J < 1 9  TH E N  LET M[l ,  J] = O  
REM MAKE F I RST MOVE 

N EXT J 
N EXT I 
LET C =  - 1  
LET W =  1 4  
LET N = 1 4  
LET 0 = 1 4  
LET X =  1 4  
GOTO 0300 
GOS U B  0800 
REM REQU EST MOVE A N D  CH ECK FOR VALI D ITY 
I N PUT Z,Y 
LET Y = Y + 4 
LET Z = Z + 4 
I F  Y > 23 THEN GOTO 0097 
IF Z > 23 THEN GOTO 0097 
IF Y < 5  THEN GOTO 0097 
IF Z < 5  TH E N  GOTO 0097 
IF T[Y,Z] > O  THEN GOTO 0097 
LET T[Y,Z] = 2 
LET I =  Y 
LET J = Z 
REM STU DY LAST TWO MOVES 
GOS U B  1 000 
I F  C< > - 1 THEN GOTO 03 1 0  
REM I F  C = 0 COM PUTER HAS LOST 
LET I = W  
LET J = X  
GOS U B  1 000 
REM SCAN BOARD FOR BEST MOVE 
REM NOTE L IM ITS TO SPEED UP PROGRAM 
LET 0 =  - 1  
FOR I =  N - 1 TO 0 + 1 

FOR J = 5 TO 23 
I F  T[ I ,J] > O  THEN GOTO 0220 
LET A =  M[ l - 4 ,  J - 4] 

N EXT I 

I F  A < O  THEN GOTO 0220 
LET W = I  
LET X =  J 
LET O = A  

N EXT J 

Listing 1 continued on page 58 
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L isting 1 contin ued: 

0299 PR INT " M Y  MOVE" X - 4 "  " W - 4 
0300 LET T[W,X] = 1 

, , , ' 

0301 IF M(W - 4 ,X - 4] <  1 00 THEN GOTO 0095 
0307 PRI NT "I W I N "  
03 1 0  I F  C = O  THEN P R I NT "YOU W I N "  
0330 GOTO 0050 
0799 REM SU BROUTI N E  TO DISPLAY BOARD 
0800 PR INT " 1 2 3 4 5 6 7 8 9 1 0 1 1 1 2 1 3 1 4 1 5 1 6 1 7 1 8 1 9" 
0805 FOR I = 5 TO 23 
08 1 0  I F I - 4 < 1 0 THEN PR INT I - 4; " " ;  
081 1 I F I - 4 > 9 THEN PRINT I - 4; 
081 5  FOR J = 5 TO 23 
0820 IF [ I ,J] = O  THEN PR INT " " ;  
0825 IF T[ I ,J] = 1 THEN PR INT " X" ;  
0830 IF T[ I ,J] = 2 THEN PR INT " 0 " ;  
0835 N EXT J 
0840 PR INT " " 
0845 N EXT I 
0850 R ETURN 
0990 REM S U BROUT I N E  TO CALCU LATE BEST MOVE 
0991 REM SCAN THRU MOVE AT I ,J 
0992 REM FOR FIVE SQUARES E ITHER S IDE OF MOVE 
0993 REM IN E IG HT D I RECTIONS, 

AND U PDATE BEST MOVE ARRAY 
1 000 LET K = 1 
1 00 1 LET L =  - 1  
1 002 I F I < N THEN I F 1 > 5 THEN LET N = I  
1 003 IF 1 > 0  THEN IF 1 < 23 THEN LET 0 =  I 
1 004 REM U PDATE SCAN L IM ITS 
1 005 LET U = I  
1 006 LET V = J  
1 007 REM I ,J  IS MOVE TO CH ECK, D IS LOOP COU NT 
1 008 REM K , L  ARE X AND Y D I RECTIONS THRU MOVE 
1 0 1 0  LET D = O  
1 0 1 1  LET D = D + 1  
1 0 1 3  LET P = 8 1 
1 020 REM CH ECK STILL ON BOARD 
1 026 I F  U > 23 THEN GOTO 1 090 
1 027 IF V > 23 THEN GOTO 1 090 
1 028 IF U < 5 THEN GOTO 1 090 
1 029 IF V < 5  THEN GOTO 1 090 
1 030 LET E = U - 4 
1 03 1  LET G = V - 4  
1 032 LET A =  M[E,G] 
1 033 LET Q = T[U + K,V + L] 
1 034 REM CALCU LATE PRIORITY OF POSITION 
1 035 LET R = T[U - K,V - L] * 27 + T[ U - 2 * K, V - 2 * L] * 9  
1 036 LET R = R + T[U - 3 * K,V - 3 * L]*3  + T[ U - 4 * K,V - 4 * L] 
1 037 LET B = 0*27 + T[U + 2 * K,V  + 2 * L] * 9  + T[U + 3 * K,V + 3 * L] * 3  
1 038 IF R = 80 THEN I F  T[U ,V] = 2  THEN LET C = O  
1 039 IF T[U,V] < > 0  THEN GOTO 1 075 
1 040 REM S(R) IS  PRIOR ITY; THE FOLLOWI NG ARE EXCEPTIONS 
1 04 1  REM SEE TABLE 2 
1 042 IF R < 1 4  THEN IF R > 1 1  THEN IF 0 = 1  THEN LET P = 37 
1 044 IF R > 7 1  THEN IF B > 53 THEN IF B < 63 THEN LET P = 80 
1 046 IF R > 7 1  THEN I F  B > 7 1  THEN LET P = 80 
1 048 IF R > 53 THEN I F  R < 63 THEN I F  0 = 2  THEN LET P = 72 
1 050 IF P = 72 THEN I F  R = 60 THEN LET P = 3 1 
1 052 IF 0< > 2  THEN GOTO 1 058 
1 053 IF R = 78 THEN LET P = 80 
1 054 IF R = 79 THEN LET P = 80 
1 056 IF R = 4 1 THEN LET R = 8 1 
1 058 IF R < 42 THEN IF R > 35 THEN IF 0 =  1 THEN LET P = 4 1 
1 059 IF R < 33 THEN I F  R > 29 THEN IF 0 = 1 THEN LET P = 4 1 
1 060 IF R > 53 THEN IF R < 63 THEN IF B > 7 1  THEN LET P = 80 
1 06 1  I F  R > 38 T H E N  I F  R < 42 T H E N  I F  0 =  1 T H E N  LET R = 40 
1 062 IF R > 35 THEN IF R < 45 THEN IF B > 35 THEN 

I F  B < 45 THEN LET R = 40 
1 063 IF R > 27 THEN IF R < 54 THEN I F  B > 38 THEN 

I F  8 < 42 THEN LET R = 40 
1 064 IF R = 79 THEN I F  A = 51 THEN LET M[E,G] = 4 1  
1 065 I F R = O THE N LET R = 8 1  
1 066 I F S[P] > S[ R] THEN LET R = P  
1 067 IF S[R] - S[R]/1 0 * 1 0 =  1 THEN IF A - A/ 1 0 * 1 0 =  1 THEN 

I F  S[R]< 4 1  THEN LET R = 74 
1 068 I F  S[R] - S[R]/1 0 * 1 0 = 9  THEN I F  A - A/ 1 0 * 1 0 = 9  THEN 

I F  S[R] < 65 THEN LET R = 37 
1 069 REM UPDATE B EST MOVE AR RAY 
1 070 IF S[R] > M[E ,G] THEN LET M[E,G] = S[R] 
1 075 IF D > 4  THEN GOTO 1 090 
1 08 1  LET U = U + K 
1 082 LET V = V + L 
1 085 GOTO 1 0 1 1 
1 089 REM CHANGE D IRECTION 
1 090 IF K = O  THEN I F  L =  - 1  THEN RETU RN 
1 095 IF K =  - 1  THEN IF L =  - 1  THEN LET K = O  
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1 1 00 I F  K =  - 1  TH E N  I F  L = O  TH E N  LET L =  - 1  
1 1 05 I F  K =  - 1  THEN I F  L =  1 THEN LET L = O  
1 1 1 0 I F  K = O  THEN I F  L =  1 THEN LET K =  - 1  
1 1 1 5 I F  K =  1 THEN I F  L =  1 THEN LET K = O  
1 1 20 I F  K = 1 THEN I F  L = 0 THEN LET L = 1 
1 1 25 I F K = 1 THEN I F L = - 1 THEN LET L = O  
1 1 30 GOTO 1 005 

SAVE MORE THAN 20% 

NORTH STAR - INTERTUBE 
THINKER TOYS - HUH 

T H E  SMARTEST COMPUTERS AT T H E  SMARTEST PRICE 
DOUBLE DENSITY 

HORIZON- I - 1 6K KIT LIST 
ASSEMBLED & TESTED 

HORIZON-2-31K KIT 
ASSEMBLED & TESTED 

HORIZON-2-32K QUAD DENSITY 

$ 1 599 
$ 1 899 
$2249 
$ 2 549 

$ 1 274 
$ 1 5 1 9  
1 1 799 
12039 

ASSEMBLED & TESTED $2999 12399 
PASCAL FOR NORTH STAR ON DISK $49 
POWERFUL NORTH STAR BASIC FREE 
THINKER TOYS DISCUS/20 $ 1 1 4 9  1949 
MEASUREMENT SYSTEMS ASM MEMORY 64K $640 

TOP QUALITY • TOP SPEED • LOWEST PRICE 
INTERTUBE II SMART TERMINAL $995 1780 
TRS-BO TO S-100 HUH KIT $ 2 9 5  1 2 6 0  

ASSEMBLED & TESTED $ 3 7 5  1350 
HUH MINI 8 1  DO KIT $ 1 1 5  1 1  03 

ASSEMBLED & TESTED $ 1 55 1 1 3 9  
MARYELLEN WORD PROCESSOR 138 

BEST FEATURES OF IBM & NORTH STAR 
VERBATIM DISKS 
WHICH COMPUTERS ARE BEST? BROCHURE 

129 
FREE 

AMERICAN SQUARE COMPUTERS 
KIVETT DR * JAMESTOWN NC 27282 

(91 9)-883-1 1 05 

Circle 13 on inquiry card. 

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

Offered Exclusively By Pan Arf1erican ltadle lllaeK Electromcs, Inc. A Au l hor ized S a les Center  

1 1 1 7 CONWAY 
East 212/283-0543 
West 21 3/564-5463 

MISS I O N , TEXAS 78572 

North Central 312/666-6098 
South Centra l 512/581 -2765 

(main telephone number I 
NO TAXES on out-of-state shipments. -�� 
FREE delivery available on minimum orders. . · · · . · . ·_ 

WARRANTIES honored by Rad1o Shack® . 
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Listing 2: Sample output  of the 1 9  by 1 9  board. 

2 
J 
4 
5 

6 
7 

3 
9 
I 0 
I I  

1 2  

I 3 

I LJ 

1 5  

1 6  

I 7 

1 8  

1 9  

? 9 .  9 

2 J � 5 6  7 B 7 1 0 1 1  1 2 1 3 1 � 1 5 1 6 1 7 1 3 1 9  

X 

l·1 Y 1 1 0 \.T E  I o ,  I I  

2 

3 

Lj 

6 

7 

8 
9 

I 0 

I I  

1 2  

1 3  

I LJ 

1 5  

1 6  

1 7  

1 8  

1 9  

I 2 3 4 5 6  7 B 9 1 0 1 1 1 2 1 3 1 � 1 5 1 6 1 7 1 8 1 9  

0 
X 
X 

? I 0 ,  9 

MY t-10 V I:.  I 1 ,  9 

1 2 3 Lj 5 6  7 8 9 1 0 1  1 1 2 1 3 1 LJ I 5 1 6 1 7 1 8 1 9 

2 

3 

Lj 

5 

6 

7 

8 
9 

1 0 

1 1  

1 2  

1 3  

1 Lj 

1 5  

1 6  

1 7  

1 8  

1 9  

0 0 X 
v " 
X 

? 9 ,  I 0 
7 · 6 

!1Y t-lOV E 1 1 ,  I 0 

1 2 3 LJ 5 6  7 8 9 1 C I 1 1 2 1 3 1 � 1 5 1 6 1 7 1 8 1 9  

1 

2 

3 

Lj 

5 

6 

7 
0 u 
9 

I 0 

1 1 

1 2  

1 3  

I LJ  

1 5  

1 6  

1 7  

1 8  

1 9  

? 6 ,  5 

YO L 1:1 HJ 

0 

0 
X 

::J X I] ::J X 0 

X O [] X X 

X O J C J X O 

X IJ ::J X X :J 
X O " X X X O  

X 0 
v ,, 
" " 

I hope I have eradicated m ost 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 . 

MICAOTEI'I 
O UTPERFO RMS 
AN AD EX 

C H ECK 
..... .L.....L.....I....""-..a.....l T H E C HA RT 

S E E PAG E 71 
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Table 2: Some exceptions encountered by 
the computer that necessitate redefining 
its strategy. 

L T N E  
N l JM H F. R  
1i1 4 ?  
1 11 ll 4  

1 11 4 n  

H I 4 A  

1 0 5 �  

1 11 5 3  

1 1'! 5 4 

H I S  A 
H l 5 !l 
1 11 S A 

1 � 'j Q  

1 � (, fl 
1 � 6 1  

P A T T E R N  PR I O R I T Y  

X I - X X  6 5  
-ll ! O O 9 il  
0 0 1 0 0 9 �  
0 1 0 - 3 1  

0 1 0 - 0 - S id  
0 1 0 0 0 - 9 1'1  
0 Hl O O X  9 i'l  
() I X X XO fl 
X I X X - 6 1!  
X I X X X  6 0  

X I X - X  6 �  

0 ! 1 1 0 - 9 �  
X I X X X  H l �  

1 � A ?  X X I X X  1 fl fl  
1 M 6 J  X X X I X  1 M il  
1 ll n ll  n f  O I J C �. S P ll 1 0 R J  T Y  ( ] F  - 0 0 !1 - HI fl 1 I F  H L  l i i : K F O  A T  O N I  I N i l 
1 1'1 (, 7  1 N C RI . A S I S f' R Hl R I T Y OF I N T F H �; I: L T I N G  ll O W S  OF o • c; 

1 11 {-, 1 1  l N I : R� A S I S P l'-l l l l ll ] T Y l ) f  I N T f ll '; I I : T J N I; 'l ( I W S  o r  x • c; 

Table 1 :  A lookup table that defines the computer's strategy. 
The program relies on a lookup table (entry S, table 1 )  

and some exception conditions ( table 2) to  determine the 
priority of move of the square in question . The last 2 
moves (by nought and cross) are scrutinized, scanning 
through these squares for 4 squares either side of the 
move in all 8 directions. The priority is calculated and 
updated if greater than previously calculated. Finally the 
board is scanned for the highest priority and the move 
made in this square . 

i'l 1 - ---
1 - - - X  

� t - - - 0 

3 I - - X -

4 I - - X X  

5 1 - - X O 
6 I - - 0 -

7 I - - O X  
A 1 - - 0 0  

9 1 - X - -

1 1!  1 - X - X  

1 1  1 - X - 0  

1 2  t - X X -

1 )  I - X X X  

1 4  1 - X X O  

1 S  1 - X 0 -

1 h  1 - X O X  

1 7  I - X O O  

1 A  1 - 0 - -

1 9  t - 0 - X  

2 11  1 - 0 - 0  

2 1  1 - 0 X -

2 2  t - O X X  

2 )  t - O XO 
2 1\  ' - 0 0 -

2 'i  1 - 0 0 X  

2 h  1 - 0 0 0  

2 7  I X - - - 1 r, 
? t3  I X - - X  ?. I!  
;:> q  I X - - 0  1 0  
3 1!  I X - X - 4 il  

) 1  I X - X X  S ill 
3 ?  I X - XO ) 0  
) 3  I X - 0 - � 

3 4  I X - O X  il 

3 S  I X - 0 0  0 

3 6  I X X - - 3 9  
3 7  I X X - X  6 5  

3 A  I X X - 0  4 11  

3 9  I X X X - 7 1l  

4 0 I X X X X  H l P!  

1\ 1  I X X X O h ltl  

4 ?  ! X X O - 3 1J  
11 3  I X X O X  1 11  

4 4  ' x x o o  3 1<l  

4 5  I X O - - PI 
4 6  I X O - X  0 
4 7 I X 0 - 0  1'1 
4 A  I X O X - PI 
4 9  I X O X X  0 
S il  I X O X O  � 

5 1  ! X O O - 0 
5 2  I X O O X  il 

5 3  I X O O O  il 

5 4  I 0 - - -

5 5  1 0 - - X 

S f, I 0 - - U  

57 I O - X -

S A 1 0 - U  

5 9  I 0 - X O 

/) IU  1 0 - 0 -

10 1 1 0 - 0 X  

6 2  I 0 - 0 0  

h l  I Q V  _ _  

6 4  l O X - X  

6 5  I O X - 0  

1'>6 1 0 X X -

h 7  I (] X X X 

n A  I O X X O 

6 9  I O X0 -
7 0  I O X O X  

7 1  I O X O O  

7 ?  I 0 0 - -

7 3  1 0 0 - X  

7 11  I 0 0 - 0  

7 5  I O O X -

7 A  I O O X X  

7 7  I O O X O  

7 A  I 0 0 0 -

7 9 ' o o o x  

A il  1 0 0 11 0  

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

The program plays a very good game, occasionally 
almost beating the author, and has beaten several people 
who have played . Changing the strategies radically alters 
the way the computer plays, and the strategies in table 1 
and exceptions in table 2 are the best I have found so far, 
but try changing S(12) to 29, and S(13) to 49 . I would be 
interested to hear from anybody who finds better 
strategies. • 

DISK D R IVES AT AN AFFORDABLE PRICE 

,.--------------------, FOR TH E TRS-80 

$499 
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MPI DISK D R IVE With 
Power Supply And 
C a b i n e t .  F e a t u r e s  
I n c l u d e  A u t o m a t i c  
Diskette Posit ioning 
And Ejection, 1 8% 
More Storage Capacity. 
Incl uded With Each 
U n it Is A 4 Drive Cable, 
Enhanced D isk Opera­
t i ng System, And 1 
Year Unconditional 
W a r r a n t y .  Av a i l a b l e  
For Immediate Deliv-

MPI•PERTEC DISK DRIVE WITH POWER SUPPLY 
AND CABINET 

SHUGART DISK DRIVE WITH POWER SUPPLY 
AND CABINET 

MICROPOLIS 77 TRACK DRIVE WITH 

$ 386 

$ 389 

MODIFIED NEWDOS+ $689 
N EWDOS+ENHANCED DISK OPERATING SYSTEM $99 
2 DRIVE CABLE $ 2 5  4 D R IVE CABLE $35 
1 6K ADD O N  MEMORY SET (NEC 200ns) $95 

FOR ANY MICROCOMPUTER 

SA-400 51.4 .. DISK DRIVE (DOUBLE DENSITY) 
SA-80 1 R 8 .. STANDARD FLOPPY DISK DRIVE 
TARBELL DISK CONTROLLER FOR 8 .. D ISK 

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

$ 3 1 6 
$496 

$265 
$ 1 00 
$996 

FOR FAST DELIVERY R M 5 AFFORDABLE* . 
OR MORE INFORMATION, CALL MICROCOMPUTER 

17141 641-0273 SYSTEMS 
2098-D SOUTH GRAND e SANTA ANA, CALIFORNIA 92705 
' Formerly ADVANCED MICHOCOMPUTER SYSTEMS 
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Listing 1 :  Shape table progmm for the Apple II. 

1 0  I N PUT "STARTI NG DECI MAL LOCATION " , L  
2 0  N = N + 1 - PR INT " P LOT " ;  N ;  " - " ;  
3 0  Z =  PEEK(-1 6384) • I F  Z <  1 76 OR Z >  1 83 T H E N  3 0  · 

POKE - 1 6368,0 • Z = Z- 1 76 PRINT Z • 

Shape Table Conversion 
for the Apple II 

IF N#1  THEN RETU R N  
40 E =  1 • I F  Z = O  THEN D =  1 • A = Z  • GOSUB 20 
50 IF Z#O THEN 60 • I F  D =  1 THEN 90 • E = O . GOTO 70 
60 D = 0 • IF Z = 2 OR Z = 4 OR Z = 6 THEN 70 . 

Z = Z- 1  • A = A + 8  
70 B = Z/2 • GOS U B  20 • I F  Z#1  AND Z#2 A N D  Z#3 

Dave Partyka, 1'707 N Nantuckett Dr, Lorain OH 44053 

THEN 80 • B = Z * 4 + B  • E = 1  • GOS U B  20 
80 B =  B * 1 6 + A  • POKE L ,B  • L =  L +  1 • I F  E#O THEN 40 • 

A = 0 • D = 1 • E = 1 • GOTO 50 
90 PR INT " EN D  OF TABLE" • POKE L,O • END 

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 i t .  

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 a t  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 Refe rence Gu ide: 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 Refe rence 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 a t  the top of the 
page and the hexadecimal values 
given wi l l  be i n  your  tab le .  
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 Si'v/OKE WRITER incorporates t h e  latest advances in elect ronic 
tech nology to bring you and t ii C  SS-50 b u s  a t. r ul_y u n i q u e  video display board. 

The SMOKE WRITER uses the MC6845 CR T Con t roller ch ip and provides 
to t.al cont.rol over t l1e display form a t .  

T h e  st.andard fea t ures of 

t h e  S M O K E  WR I TER are: 

• 80 :t 24 display wit.h 32 graph i c  
clwracter.<. Optional ch aract.er 
generat.or ROM w i t /1 128 A S CII 
characters plus 128 graphic 
characters. 

• Upper and lower case characters 
with lower case descender.o;. 

• Program mable character .<e l .  a 
I o ta/ of 128 characters i.n a 2K 
EPROM; a 256 character 4K 
EPRO!'v/ is optional. 

• 1 K EPROM for Soft ware drivers. 

• Reduced i n t.ensity or reversed 
video 

• Program mable display ra t e  (10 to 
5000 character per second) equ iva­
len t to 1 00 to SOK baud. 

• Protected fields. 

• A d d ressa ble Cursor. 

• 2 K  video display RA M accessible 
by t he CPU as standard RA M 
Mem ory. 

• 128 Byles of Scratch pad RAM. 

If _you h a ve a needfor a fa.,l. and dependable video display board, Smoh-e Sipwl 
Broadcast ing has what you are looking for. The SMOKE WRITER is right a l  
It orn e when used with a cu rsor based editor or i.rt a business program t h a t  needs 
pro1.ec1ed fields. 

SMOKE SI&:W. .IIRO!DC!STIIG 
3 1 336 V ia Col inas. Westlake Vil lage, CA 91 36 1 .  (2 1 3) 889-9340 
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M icro Pro International Corporat ion 

r r 9!�o/ession. a !  Quality So/twa�e C/.jou Can. Coun.l lJn. I Jlow! I I 

Prou d l y  Presents 

T.M . 

Now, you can i n stant ly t u rn you r  m i c rocom puter i nto a n  i n co m pa ra b l e  word p rocessor. 

H u n d reds of d e l i g h ted users h ave t h rown away thei r penci ls  and are us ing t h e  f i rst truly 
professional  and complete word processor ever avai lable on a m ic rocom puter, WO R D-STAR. 

Everyt h i ng you've heard, read, wished, thought about - it's here! it's n ow! and i t's Dynam ite! ! ! 

J ust look at t h e  product ove rvi ew copies from our  200 pag e m a n u a l  (prepared a n d  pri nted 
usi ng WO R D-STAR). 

SECTION 2 .  AN OVERVIEW Of' W o r d S t a r  

\ ,_, I 
L--

/ 
2 - 1  

I 
I 
I I 

--

-----------. .  - -

M i c roPro Price L ist: 

Word-Star T .M .  

Word- M aste rT.M . 

Tex-WriterT .M .  

Software/ Manua l  

$49 5/40 
$ 1 50/25 
$ 75/1 5 

S u pe r-Sort 
S u pe r-Sort 
Super-Sort 

I T .M .  

I I T .M .  

I l l  T .M . 

Software/ M a n u a l  

$2 50/25 
$ 2 00/2 5  
$ 1 50/2 5 

For more i nformat ion and the  n a m e  of you r  nearest dea ler, contact M i cro P ro I nternat iona l  Corporat ion .  
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Dealer/D istr i b utor/O. E. M .  I nq u i res I nv ited 

M I C RO PRO I NT E R NAT I O NAL CO R PO RAT I O N  
1 299 4th Street, Sa n Rafa e l ,  Cal ifo rn i a  94901 
Te l e p h o n e  (41 5) 457-8990 Telex 340388 
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Programming Strategies in the 
Game of Reversi 

Figure 1 :  Typical position in the game o f  Reversi. The game is played with 
counters having two different colors, one on each side. A player's turn con­
sists of placing a counter (with the player's color face up) on the board so 
that it traps one or more enemy pieces between it and another friendly piece 
in a straight line. The trapped enemy pieces are then reversed in color. Thus, a 
play by Black to square (6,5), with the horizontal coordinate given first, 
would allow Black to turn over White 's pieces at (6,4), (5,4) and (5,5). A play 
by Black to square (7,4) would allo w Black to turn over White 's pieces at 
(6,4) and (5,4). Play ends when neither player can make a legal move. The 
player with the greater number of counters sho wing wins the game. 
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Peter B Maggs 
2011 Silver Ct E 
Urbana IL 61801 

Board games such as checkers or chess 
can be fun and chal lenging  to p lay, and pro­
grams that p lay these games can be fun and 
chal lenging to write. This art ic le covers 
some of the decis ions I made and methods I 
used in the programming of a board game 
cal led Revers i .  I t  exam ines in turn the choice 
of a game, the program ming language, the 
data structure and the deta i l s  of the program 
structu re. 

Choosing a Game 
There are both l egal and practical con­

s iderations in choosing a game to program . 
S ince I earn a l iv ing teach ing  l aw, and pro­
gram as a hobby, I wi l l  start w ith the legal 
aspects. Many games present no legal p rob­
lems. For in stance , chess and checkers are 
in the pub l i c  domain and anyone is free to 
write programs for them, but  copyrighted 
games could pose serious legal prob lems. 
Whi le wri t ing a p rogram to play a copy­
righ ted game sole ly  fo r your own amuse­
ment at home would p robably fal l  with i n  
t he  fai r  use exception to  the  copyrigh t 
law, any attempt  to distr ibu te, pub l i sh 
or se l l  the program cou l d  be made  on ly with 
the perm ission or tolerance of th e copyrigh t 
and trademark owner. There is a th i rd 
category of game where in the game itself 
is in  the pub l i c  domain ,  bu t  playing equ ip­
ment is sold  under a trademark . Thus, whi le  
no one has any righ ts to th ree-d imensional 
t ic-tac-toe, the manufacturer who sel l s  sets 
for p laying th ree-d imensional t ic-tac-toe 
u nder a trademark has the right to prevent  
you from d istri buting a computer game with 
the same name. So, you are free to program 
and even sel l  th ree-d imensional tic-tac-toe, 
but  you wi l l  have to make up your own 
name for it .  

There are a lso practical prob lems in 



choosi ng a game. The game you select 
shou ld  not on ly  be free of serious legal 
comp l i cat ions, it should also be com p lex 
enough to be chal lenging, yet s imp le  enough 
to be imp lemented with the hardware and 
software at your d isposal (taking accoun t  of 
your own.  programming ab i l i ty and free 
t ime ) . I f  you are cl ever enough, you can 
choose an extremely complex game l i ke 
chess or Go. I f  you are a nov ice programmer 
with on ly a smal l  programmab le ca lcu lator, 
you might want to begin with someth ing  
s imp le l i ke  t ic-tac-toe. 

Since my own equ i p ment (A SOL-20 
computer with 1 6  K of programmable 
memory, v i deo mon i tor, Te letype, two 
cassette dr ives, BAS IC  and assembler  lan­
guages ) and my own programming  abi l i ty 
both fal l somewhere between the two 
extremes, I sought a moderately d i fficu l t  
game to program. 

The game I sel ected is cal led "Revers i ."  
Accord i ng to th e Oxford English Dictionary, 
Reversi was first mentioned i n  pr int  i n  the 
1 880s and i ts ru les were fi rst pu bl i shed i n  
the 1 890s; thus the game h as l ong  been i n  
the pub l i c  domai n .  I t  is now enjoying a 
revival because of the marketi ng of a board 
and set of p laying p ieces for the game by 
Gabrie l  I nd ustries under that  fi rm's trade­
mark, "Othel l o, "  and the publ ication of 
a wel l  wri tten book on the game.  (See 
"Othel lo, a New Ancient Game, " Octo­
ber 1 977 BYTE, page 60, and the b i bl i ­
ography at the  end of th i s  art ic le . ) 

The ru les of the game are sim pie, but  
play can be qu i te com pl i cated . The game i s  
played on an 8 by 8 squ are board l i ke a 
standard chess or checkerboard . The p l ayers 
start with a su pp ly of 64 p lay ing p ieces, 
each shaped l i ke a checker p iece, bu t b lac k  
on one side and wh i te or red on the other .  
Players take alternate tu rns. If a p layer has 
no l egal p lay, he or she l oses h i s  turn .  When 
nei ther p layer has a l egal p lay, the game 
ends. 

A p lay consists of p lac ing a p iece on an 
unoccu pied square on the board with the 
player 's color up .  Each of the ·fi rst two 
plays by each p layer m ust be made to one 
of the fou r  center sq uares . Thereafter, each 
p layer may p lace a p iece on any u noccup ied 
square that wi l l  resu l t  in the formation of  
an  unbroken l i ne (horizonta l ,  vertical , or  
d iagonal ) of p ieces, w i th  one of h i s  own 
p ieces on each end and one or more of  
h is opponent 's p ieces i n  the  m idd le. The 
opponent's pieces i n  the m idd le  are then 
tu rned over (see figure 1 ) . A t  the end of the 
game, the p layer with the m ost p ieces show­
ing h is color wins. 

Strategy for the game can be complex -
only the most bas ic ideas are covered i n  the 

200 page book by Hasegawa mentioned in 
the b ib l iography. However, the various 
writers on the game do agree on some bas i c  
points :  Corner squares are very valuable  be­
cause they can never be taken; squares next 
to corners are dangerous because they can 
make i t  poss ib le for one 's opponent to 
take corners. Edge squares are usual l y  
valuable because they can  be used to force 
turnovers of l arge numbers of opponent's 
p ieces in midd le squares. Control of strategic 
squares in the midd le  of the game is more 
i mportant than havi ng a substantial mate­
rial advantage at that t ime. 

Programming Language 

After I chose the game, the next step was 
to choose a programming language for the 
game. I real ly  had on ly two cho ices because 
of the l im i tations of my own software 
l i b rary - BAS IC or assembler .  I chose 
BAS IC because I can p rogram m uch more 
eas i ly in BAS I C  and because BAS IC  pro­
grams are more genera l ly  transferable to 
other computers than are assemb ler language 
programs, wh ich wil l work w ith on ly  one 
type of processor. With transferab i l ity in 
mind I made considerable efforts to avoid 
the u se of the fancy special features avai l ab le 
i n  the BAS IC i nterpreters I have, s i nce their 
use wou ld make transfer a nightmare. Now 
that I have fin i shed the programming, I am 
sti l l  happy with my choice, though I am now 
tempted to convert a few of the cri t ica l  
subroutines (which I wi l l  d iscuss later) 
i n to assembler language. Th is convers ion 
wou ld make the program ru n faster or  to 
al low i t  to make a deeper analysis of i ts 
p lays whi le running at the same speed . 

Data Structure 

Before starti ng programming I had to 
choose a suitab le data structure .  Fo l lowing 
methods used in one of the lead ing com­
puter chess programs (see the art ic le  by 
G i l l og ly in th e b ib l iography) , I decided 
to represent  the standard 8 by 8 chess­
board as bei ng surro unded by a border of 
out-of-bounds squares, thus mak ing a 
1 0  by 1 0  board . For com puter purposes, 
this augmented board could most natural l y  
be represented as a 1 0  by 10  array d imen­
s ioned by the BASIC statement  D I M  
B ( 1 0 , 1  0) . However, because many BAS IC 
i n terpreters for m icrocomputers a l low on ly  
one-d imensional arrays, and  because use  of 
a one-d imensional array sim pl i fied my  
p rogram i n  various ways, I decided i n stead 
to represent the board by a s ing le array of  
1 00 elements : D I M  B ( 1 00) . (See figures 2 
and 3.)  Another array, D I M  E ( 1 00) , was 

Text continued on page 70 
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• 8080A C P U  h a s  m o r e  software 
written for it  than any other CPU 

• 7 p l ug- in  board positions for flexi­
b i l ity in confi guring your system 

• Up to 65K memory capacity 

• Front panel keyboard for d i rect ac-
cess to registers and memory 

$289 kit pu rchased separately. Was 
$379. You save $90. 
$349.00 assemb led 

• I n stant access to programs and data 

• 1 02K bytes storage area 

• 250 mS typical random access t ime 
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incl udes H8 Com puter with 1 6K memory, 
fou r-port serial I / O and operati n g  software, plus H 1 7  Floppy 
Disk System (shown here with optional  second d rive) and 
H 1 9  CRT Term inal  - a l l  in kit form. 

• I ncl udes i nterface control ler board 

$495.00 kit purchased separately 
$550.00 assembled 

• Z80 microprocessor-contro l led 

• 25 x 80, u pper and lower case 

• Di rect cursor addressing 

• 8 user-programmable keys 

$675.00 kit pu rchased separate ly 
$995 assembled 

S pec ia l  5% d i scount  a p p l ies to a l l  
software, m e m o ry a n d  i n te rface 

boards when purchased with the H8 
system .  
Seven plug-in board positions on the 
H 8  let you configure any combi na­
tion of memory and I / O's that su its 
you. Heath kit  memory boards come 
in 1 6K, 8K and 4K i ncrements. I nter­
face boards are avai lable for para l lel , 
serial and cassette I / O's. 

Software fo r the H8 Computer  i n ­
c l u des operat i ng systems software, 
M I C R O S O FPM BAS I C, FORT RAN, 
wordprocessing, pl us  i nnovative ap­
pl ications software for busi ness and 
pleasu re. 

An extensive l i brary of programs is 
avai lable to owners of Heathkit  Com-



puters t h rough t h e  H eath U s e r's 
Group (HUG) .  The experience of th is  
com puterite grou p can help you get 
the most from you r  com puter. 

You get the most thorough documen­
tat ion  ever w ritten when you b u y  
your Heath kit Com puter. So it's easy 
to get yo u r  system asse m b l ed and 
operat i ng q u ickly. 
And you get one of the m ost rel iab l e  
service organ izati ons after y o u  buy. 
More t h a n  5 5  s e rv i ce l ocat i o n s  
throughout the U . S. ,  p l u s  a factory 
service phone give you fast access to 
experts when you need them. 

Computers, per ipherals, software and 
accessor ies - in k i t  or ass e m b l ed 
form - you' ll f ind them a l l  at your 
Heat h k i t  E l ectro n i c  Cente r. Yo u' ll 
even find ed ucational su pport l i ke 

the specia l  self-i nstruct ion programs 
that teach you BAS I C  and Assembly 
languages program m i ng. 

Alexandria, VA 
Anaheim, CA 
Atlanta, GA 
Baltimore, MD 
Boston, MA 
Buffalo, NY 
Chicago, l l  
Cincinnati, OH 
Cleveland, OH 
Columbus, OH 
Dallas, TX 
Denver, CO 
Detroit, Ml 

New Orleans, LA 
Norfolk, VA 
Ocean, NJ  
Oklahoma City, OK 
Omaha, NB 
Philadelphia, PA 
Phoenix, AZ 
Pittsburgh, PA 
Pomona, CA 

.Providence, Rl 
Redwood, CA 
Rochester, NY 
Rockville, MD 
Sacramento, CA 
Salt lake City, UT 
San Antonio, TX 
San Diego, CA 
San Jose, CA 
Seattle, WA 
St. Louis, MO 
St. Paul, MN 
Tampa, Fl 
Toledo, OH 
White Plains, NY 
Woodland Hills, CA 

Circl e 1 63 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 

El Cerrito, CA 
Fair Lawn, NJ  
Frazer, PA 
Hartford, CT 
Houston, TX 
Indianapolis, I N  
Jericho, NY 
Kansas City, KS 
los Angeles, CA 
louisville, KY 
Miami, FL 
M ilwaukee, WI 
Minneapolis, MN * U n its of Schl u m berger Products Corporati o n .  Prices stated here 

are m a i l  order and may be slightly h igher at reta i l ' l ocations, CP-169 
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Figure 2: Integer numbers used to identify Reversi squares. These numbers 
correspond to the elements of one-dimensional 7 00 element BASIC arrays 
used by the author in his program to store a gi'Ven Reversi board pattern. 

Figure 3: Initial board 
position. These values are 
stored in the one-dimen­
sional 1 00 element matrix 
8 (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.) 
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0 0 0 0 3 

3 3 3 3 3 

Figure 4: Initial strategic values of the board squares stored in the E matrix 
(see listing 1 ), used by the program to evaluate it using a minimax strategy. 
The higher the value, the more desirable the square. 
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Text continued: 

declared for storage of the strategic value  of 
each square {see figu re 4) .  Two more 1 00 
e lement arrays were declared for use in 
savi ng d i ffere nt  vers ions of th e board wh i l e  
t h e  computer was considering poss ib le  p lays . 

This  rather lavish use of storage was made 
poss ib le  by the fact that I was us ing a 5 K 
BAS IC package i n  a 1 6  K memory. I f  mem­
ory were at a premium,  i t  wou ld  have been 
necessary to use a much more complex 
board representation which cou ld  pack each 
square i nto a few b i ts (see the arti c le by 
Yost in the b ib l iography ) and perhaps 
necessary to develop a method for stor ing 
changes i n  board posit ions without stori ng 
whole boards .  However, if you have the 
storage you m ight as wel l  use i t .  

Several s imp le  techn iques cou ld  be used 
to adapt my program for users with less 
memory space. I f  a BAS IC with strings is 
avai lab le ,  board squares can be stored i n  

9 1  92 93 94 95 9 6  9 7  9 8  9 9  1 0 0  

8 1  8 2  83 84 85 86 87 8 8  8 9  90 

7 1  7 2  7 3  7 4  7 5  7 6  7 7  7 8  7 9  8 0 

6 1  6 2  63 64 6 5  66 6 7  68 69 70 

5 1  5 2  53 54 55 5 6  5 7  58 59 60 

4 1 4 2  43 4 4  4 5  4 6  4 7  4 8  4 9  5 0 

3 1  32 3 3  34 35 36 3 7  38 3 9  4 0 

2 1  22 23 24 2 5  2 6  2 7  2 8  2 9  3 0  

I I  1 2  1 3  1 4  1 5  1 6  1 7  1 8  1 9  2 0  

I 2 3 4 5 6 7 8 9 1 0  

0 0 0 0 0 0 0 0 0 0 

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

0 -30 - 4 0  2 2 2 2 - 40 6 4  0 

0 1 0  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 - 4 0  2 2 2 2 -40 - 3 0 0 

0 64 - 3 0  1 0  5 5 1 0  - 3 0  6 4  0 

0 0 0 0 0 0 0 0 0 0 

1 byte stri ng variables rather than in mu l ti ­
byte nu merical variables .  A l ternatively, 
several board squares could be stored i n  
one numerical variab le ,  us ing t h e  1 ' s  posi t ion 
for the fi rst square, the 1 O 's pos it ion for the 
second square, etc. If the BAS IC  package 
has POKE and P E E K  i nstructions, st i l l  
anothe1· poss i b i l i ty i s  t o  store each square as 
1 byte in memory with a POKE instruction 
and retrieve each square as needed with an 
appropriate PEEK i nstruction .  

Program Structure 

Having chosen the data structure, I next 
had to choose a program stru ctu re .  J ust as 
I chose a s imp le  data structure so th at i t  
wou ld  be eas i ly  adaptab le to many types of 
games, I sel ected what I hoped would be a 
very adaptab le program structu re .  I n  de­
sign i ng the program structu re, I d rew upon 



C H EC K  T H ES E  F EATU RES . . .  
• 80 o r  120 columns  (sottware 

se\ectab\e) 
• Double width printi g 
• Non-thermal paper, p in  feed 
• 1 25 CPS, 70 l ines per minute 
• 9 x 7 dot matrix 
• Vertica l format un i t  
• 96-character ASC I I  (upper and 

lower case) 
• Adjustable forms width 
• Paral lel ,  seria l  (RS-232) , and 

I E EE-488 interfaces ava i l ab le  

We've researched t h e  u !ilder-$1 ,000 80-
column dot matrix pri nters currently 
available, and have made some key 
comparisons in the chart to the r ight. 
Check it out. 
All the printers support the full  96-
character ASC I I  set, print on pin feed 
non-thermal m ulti-copy paper, accept 
forms in various widths up to 9.5", and 
easily interface to all popula r small 
computers. 
I f  you want to print graphics or feed single 
sheets of paper through your printer, we 
can't help you. But  if you want as much 
data buffer storage as you can get, a 9 x 7 
dot matrix for better looking characters, a 
condensed character set that's great for 
printing multiple col u mns of numbers, a 
readily available low cost ribbon, and 
docu mentation that includes complete 
s c h e m a t i c s  - a n d  t r o u b l e s h oo t i ng 
procedu res, then we can help you a lot. 
And we can offer you someth ing else 
that's new to the low-cost printer market. 
Our 30 day BUY BACK guarantee. I f  
you b u y  a M IC ROTEK printe r and a re 
unhappy with it,  for any reason, you can 
return it with i n  30 days for a full refund. 
It's that simple. 

Does M ICROTEK really outperform 
them all? You be the judge. 

Circle 209 on inquiry card. 

C H EC K  TH S C H ART . . .  
� !.{:ROTEK 

Featu res 
MT-BOP 

9 x 7 Dot Matrix Yes 
Sustained thruput 70 LPM 
for fu l l  l i nes 

Selectable condensed Yes 
character set 

Fu l l  function V F U  Yes 
Bui lt-in self test Yes 
Graph ics option No 

Accepts s ingle sheets No 
of paper 

Ribbon costs $2.00 
Cost of 2k/4k buffer $42/$80 
Unit  price $750 

• Memory buffer alone not availa ble, 
i ncludes graphics option 

Anadex 
DP-8000 

Yes 

84 lPM 

No 

Yes 

No 

No 

No 

$3.00 

$45/NA 

$995 

Centronics 
730-1 

(Rad i o  Shack 
26-1 1 54), 

No 

21 lPM 

No 

No 

No 

No 

Yes 

$4.50 

NA/NA 

$970-$995 

N OW C H EC K  T H I S  C O U P O N  . . .  

Super Brain Integral MPI 
lP-80 Data 88T 

440 

No No No 

63 lPM 42 lPM 60 lPM 

No Yes Yes 

No Yes No 

No Yes No 

No Yes No 

No No Yes 

$4.00 $12.00 $9.95 

NA/NA $199* /NA $50/NA 

$890 $995 $749 

Comparison data from manufacturer's 
current (September '79) literature. 

r - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 1  

D Send me more i nformat ion 

Name 

MICROTEK, l nc . ,7844 Convoy Court , San Diego, CA 921 1 1  
(71 4) 278-0633 

Add ress 

City State Zip 

Phone Dea ler inqu i ries invi ted . 
L - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - J  
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the r ich body of pub l i shed descri ptions of 
chess p lay i ng pmgrams on the th eory that 
a program structure capab le of supporti ng 
a chess game shou ld be adequate for most 
s imp ler board games. (See the computer 
chess materia l  l i s ted i n  the bi bl i ography. )  

The program stru ctu re consists of the 
fol lowing parts which wi l l be anal yzed in 
turn : the mai n game control routine  and 
su b routi nes for i n i t ia l ization ;  board d isp lay ; 
move i nput ;  legal move check ing ;  legal 
move generat ing; com pute 1· move selection ; 
and board eval uat ion.  The fo l l owing d iscus­
s ion wi l l  con sider each of these, s ince each 
typ i fies  a rout ine needed for almost any 
board p rogram. 

F i rst I ' I I  d iscuss the main game control 
procedure. Th i s  procedure must fi 1·st cal l 
the su brout ine  that gi-.·es in it ial val ues to 
th e board squa1·es and to the board eval u ­
ation array . Then i t  mu�': d isplay the board 
on the video screen or p1.i n t  it on the Tele­
type and ask Black to m ake the first move . 
I t  must cal l th e appmpriate subrouti ne to 
check each move made for legal ity, and 
m ust term in ate the game and dec lare the 
score if there are no legal moves. If the 
user wants the computer to make a play, 
i t  must cal l th e su brouti ne that selects a 
move for the computer. 

The board i n it ia l i zation rout ine is the 
s imp lest : S i nce the board is empty at the 
start of the game, it i s  fi l l ed with zeroes, ex­
cept for the four  cente1· squares that must be 
covered i n  the f irst four moves .  The out-of­
bounds sq uares are fi l l ed with th rees (see 
figure 3). If th i s  were a game such as 
checkers ,  which starts with pieces on the 
board , they wou ld have to be i nd icated by 
assign ing appropriate in itial va lues for the 
occupied sq uares. The strategic va lue  of 
each square (h igh for corner squa 1·es, low 
for center squares, negative for next to 
corner sq uares ,  etc) i s  a lso entered by the 
i n it ia l i zation subrouti ne i n to the eval uat ion 
array ( see figu re 4) .  

Next comes the boa1·d d isp lay rou t ine .  
Here a s imple Te letype oriented prin tout of 
the 8 by 8 board was chosen. It wou ld  
have been more el egant and  l i ttle more 
trou b le to u se POKE  commands to d i rectl y 
al ter squ ares on a board d i sp layed on the 
vi deo mon i tor, and to represen t  the pieces 
wi th good-l ooki ng sym bols from my char­
acter generator, bu t I decided to forego 
these l uxu ry features in the i n terests of 
program portabi l i ty .  I also made an effort 
to l i m i t  each d i sp lay frame to 1 5  l i nes so 
it wou l d  not disappear off the top of a 
1 6  l i ne v ideo d i sp lay mon i tor. 

Before a player is asked to move, the 
computer must see if that p layer has any 
legal moves. Th is is done by a subrout ine 

that checks for the ex istence of a l egal 
move. I t  first searches for an empty square ; 
i f  it fi nds  one ,  it checks to see if there i s  
an adjacent sq uare occup i ed by an  oppo­
nent .  The flatten i ng  of the two-d imensional 
board i n to one d imens ion causes adjacent 
squares to be i n  posi t ions that are +1 , +1 1 ,  
+ 1 0 , +9,  -1 , -1 1 ,  -1 0, or -9 squares 
away from th e square in question (see 
figure 2 ) .  These adjacen t  sq uares are checked 
i n  turn . If a squa1·e i s  fo und  that i s  occupied 
by an opponent, the search cont in ues in 
the same d irection  as long as more oppo­
nent 's p ieces are found .  When th e first 
square that does not have an opponent� 
piece is found ,  i t  i s  exam ined .  I f  i t  con­
ta ins one of the playe1· 's p i eces, the move 
is l egal ; i f  it is empty 0 1· out-of-bounds ,  the 
move is i l l egal . Th is search process i s  con­
t i nued unt i l  a l egal move is found ,  or it is 
estab l ished that there i s  no l egal move . 
Modifi cations of th i s  search routine will 
work for games anywhere in the range 
between t i c-tac-toe and chess, inc l us ive ly .  

The next  rout ine  used is the i nput rou ­
t i n e .  I dec ided to  ask t he  u ser to  i n put two 
numbers, g iv ing the x and y coord inates of 
the square to which the p layer wish es to 
move. I avo ided al phabetic i nput  s ince I 
wanted the pmgram to work for BAS IC 
without str i ng  var iab les .  I also provided 
that the i nput  of the coord i nates (0, 0) 
would be a signal that the user wants the 
computer to make the next move. Both 
approaches can be used for a lmost any 
board game .  

Once a p lay i s  entered,  t h e  next step is 
to see if i t  i s  legal . If so, the computer 
m ust make the p lay and change the color 
of any p i eces tu rned over by the p lay. 
I f  i t  is not legal ,  the compute 1· must ask 
th e pl ayer to try another p lay .  The mut ine 
u sed to check and execute the move is very 
s im i lM to that men tioned earl ier for check­
ing the legal ity of moves. However, u n l i ke 
the l egal move rout ine, the rout ine cannot 
stop aftel· fi nd ing that a p lay a l l ows turn­
overs i n  one d i rection ,  but must continue 
to make · a l l  tu rnovers i n  al l d i rections the 
p layer i s  ent it led to. 

Some moves may affect the strategic 
val ue of board sq uares. For instance if  a 
p iece is p laced in a corner, the squares next 
to that corner no longer are dange 1·ous, so 
their val ues i n  the eval uation array must 
be ch anged hom h igh ly negat ive val ues to 
s l igh t ly posit ive. Th i s  is the on ly  change in 
eva luation val u es made du 1· ing th e ru nn ing  
of the presen t  program . Undoubted l y  i t  
cou ld  be improved by i n troduc ing a nu mber 
of other changes refl ecting part i cu lar board 
configurations and the poss ib i l i ty that a 
sq uMe m igh t have d i ffe rent values for 



IS READY • • • 

Double Densltv DISII Controller s" or 5" 

This 
One Works ! ! 

e D esigned for CPM@ . e o n  Board Boot. 
e 2 M Hz-4M H z Operation. e Switch Selectable 

Write Precomp. e "Personal ity Board " to m od i fy 
d rive con figurations ( n o  j u m per w i res) . e 2  Data 

separators; one digita l ,  one analog. e Drive 
D iagnostic Software i nc luded. e complete 

documentation.  e R uns without OCCU· 
p y i ng any system R A M .  eTranspar-

nt Density Select. $385.00. 

e 1 6 K or 32K Static Memory. e S- 1 00 Bus Con­
nector. e g  Regul ators provide excel lent heat distri·  

bution . e E xtended addressing (bank switch ing) . 

e Low power req u i rement. e P hantom l i ne.  
e 20-Page operating manua l .  e F u l l 1 -year 

warra nty.  • 32K version assembled and 

e 2 M Hz or 4MHz operation (ju mper selectable) . 

e Power on j u m p  to On Board Eprom (2708 or 27 1 6) .  

e M  1 Wait State for 1 60% thruput enha ncement 

with 450ns memory. e3 Pa ra l l e l  1 /0 ports. 
e Two Serial RS-232 1 /0 ports. e Baud 

tested $485.00. e 1 6 K version 

12 slot S- 1 00 Motherboard w ith power 
supply +8@20a, ±1 6@6a ( ny l o n  card 
guides) . 

Mates with d i sk  systems shown i n  cen· 
ter col umn. 
Neat, compact, extremely 
mainframe. 
Also ava i l ab le  with S-44 2 user, 3 CPU 
system with features s imi l a r  to Mult i ·  
user T R S-80 Expans ion Package. 

Kit $295 . 00 

West : 

DEL TA PRODUCTS 
1653 E .  28th Street 
Long Beach , Cal i f. 90806 
Tel : (213) 595-7505 

Cabinet comes with multiple power. 
Supp ly  to su it  a l l  popular  d isk d r ives 
±5@5a, +24@6a. 
DP- 1 OOO K Twin double density S h u­
gart SA-8008 or S iemens F DD- 1 00-8. 
(2 megabytes) . $13 5 0. 00 
DP-2000K Double sided , double den­
sity Shugart SA-850-R or S iemens 
FDD-200-8 ( 2  megabytes). $18 5 0. 00 
Drive box less dr ives with ample  power 
supply.  Kit $295 . 00 

rates : 50 to 1 9 .2 K . $260.00. 

(Cable and Eprom extra ) 

Cost effective Z-80 1 5  s lot dua l  drive 
S-44 5 "  computer. Mates with T RS-80 
or with termina l .  
E xce l l ent  expandab le  starter system 
for smal l  bus iness. 
A lso  an u n beatab le  choice for ded ica­
ted word p rocessor app l ications or in·  
dustr i a l  sc ient if ic  use (80 x 24 v ideo).  
The  S-44 card set ensemble i s  specif i ·  
ca l ly designed for business engi neering 
and techn ica l  app l ications. 
50-60 H z  ( 1 1 0/220VAC). 
Provides expans ion to 64 K CPM oper· 
ating system, modems, mult iuser, etc. 

$177 5 . 00 (32 K )  

East : 

DEL TA PRODUCTS 
1 254 South Cedar R oad 
New Lenox, I l l i nois 60451 
Tel : (815) 485-9072 



WHITE 

-... 0 

BL A CK 

A 80 

9 0  

c 1 0 0  

D 5 0  

B lack and Wh i te in some ci rcumstances. 
Chess p laying programs often have entire ly 
separate eva l uat ion routi nes for beginn ing, 
m idd l e  and end game posit ions. 

F i nal l y  come the most com pl i cated and 
i n te resting subroutines, those fo r choosing 
a move for the computer .  These use an 
approach suggested by Shannon in h i s  c lassic 
article, an approach l ater refi ned by n umer­
ous  other researchers {see the b ib l iography) . 
Th is  is the m i n imax a lgor ithm. Assume that 
the compute r  i s  to make a play fo r White. I t  
generates a l l  l egal moves for Wh i te (us ing 
the l egal move check ing procedure dis­
cussed above) . As each l egal move is gen­
e rated , the computer  considers all poss ib le  
repl ies by B lack.  An eval uation rout ine i s  
cal l ed to calcu late the strategic value  to 
B lack of the board posit ion after· Black 
has p layed . The m in imax strategy cal l s  
for t he  computer  to  se lect that legal play 
for Wh ite that minimizes the maximum 
val ue  of the response B lack  can make. 

For instance, suppose Wh ite has two 
l egal p lays, and that for the first p lay Black 
may make rep ly A with value  to Black of  80, 
or rep ly B with va l ue  90. For White 's other 
poss ib le  move, B lack may make rep ly C 
with val u e  to B lack of 1 00, or reply D 
with va lue  50 (see figu re 5 ) .  Us ing the 
mi n imax strategy , Wh i te wi l l choose the 
first move. This ensures that even if Black 
makes his best rep ly ,  he cannot ach ieve 
a board posi t ion worth more than 90 eval­
uat ion points. 

This procedure can be extended to any 
depth. However, the number of moves to 
be eva l uated , and consequently the com­
puter t ime needed , ri ses at an astronom ical 
rate. I n  the m idd le  game in chess, each 
s ide may have 50 l egal moves . This means 
that the comp lex ity of search is of the 
order of  son ' where n represents th e depth 
o f  the search .  This  is a very large number 
even for a re lat ive ly shal l ow search, which 
may expla in why worl d championsh i p  
computer chess matches are usual ly  won 
by very l arge and fast computers. In Reversi 
there i s  an average of approximately 8 pos­
s ib l e  legal p lays per turn .  This means that 

Figure 5: Minimax strategy tree, showing alpha-beta pruning. Minimax is a 
game theory strategy in which the object is to minimize the value of the 
opponent 's maximum response. In this illustration, White has two moves to 
choose from: move one enables Black to counter with moves having strategic 
values of 80 or 90 (the higher the number, the better). Move two, on the 
other hand, enables Black to respond with moves having values of 50 or 7 00. 
Move one is the preferable move for White, since it minimizes Black 's maxi­
mum response to 90, rather than 7 00. 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 ( i e :  to cons ider 
a l l  poss ib l e  moves by Wh ite and a l l  poss ib l e 
rep l ies by B lack ) 64 fi nal board pos it ions 
wou ld  have to be eva l uated. A search of  
depth 4 wou ld req u i re 2796 eva l uations .  

Computer chess p rogrammers have 
adopted a n umber of tr icks to speed up the 
search process. M any of these tr icks are 
adaptab le to other types of board games; 
one of  them i s  used here. This i s  what arti­
fic ia l  i n te l l igence specia l i sts cal l al pha-beta 
pruning .  A s imp l e  examp le  may be given. 
Consider aga in the s i tuat ion mentioned 
above, in  wh ich White has two l egal p lays .  
For play one, B l ack may make play A 
with val ue 90 or p lay B with value 80. 
For play two , B l ack may make p lay C with 
val u e  1 00 or play D with val ue  50 {see 
figure 5) . S u ppose the computer  eva luates 
p l ay one first. I t  d i scovers that the best 
that B lack can do if Wh i te makes p lay one 
i s  to achieve a 90 po int  posi t ion.  Now the 
computer starts to eva luate White's p lay 
two . I t  finds th at B lack has rep ly C wh ich 
gives i t  a 1 00 po int  posit ion .  It need con­
s ider no further rep l ies to p lay two, si nce it 
a l ready knows enough to real ize that p lay 
two is infer ior to play one under the m i n i ­
max appwach , ie :  Black has at l east one 
rep ly to play two wh ich is better for B lack  
and hence worse for· Wh i te  than any of 
B lack 's rep l i es to play one. 

Another importan t method u sed for 
speed ing the operat ion of chess programs, 
b u t  not yet incorporated in my Reversi 
p rogram, is that of saving  particu lar ly 
good moves (or  parti cu lar ly h armfu l  rep l ies 
by an opponent) and try ing them in other 
s i tuat ions .  Thus  B lack may have a reply 
that is extreme ly  damaging for a lmost any 
move Wh ite makes, p l us a number of weaker 
rep I ies . It pays to check B lack 's m ost power­
fu l rep l ies to prev ious ly checked White 
moves fi rst, s i nce a good rep ly  to one move 
is often a good rep ly to other m oves. 

A su re way to speed up eva l uat ions sub­
stant ia l l y  and a l low a deeper search i s  to  u se 
a compi l ed  rather than in te rp reted language 
or to rewrite the program {or  at l east the 
move selection st rategy ) i n  assemb le r  lan­
guage. Aga in it i s  i n struct ive to note that 
most championsh i p  ch ess pmgrams ar·e 
written in assem bler language to obtai n 
an extra edge in the depth of search poss ib l e  
under the  t ime l im its enfo rced in chess 
tournaments .  

Once a game program is  u p  and  work ing, 
the m ost in terest ing point for further 
effort is to try to improve the program's 
s t rategy . I t  certai n ly  he lps to be a good 
player of the game, or  at l east to have read 
some background material on the theor·y 
of p lay .  One i nge n ious method sometimes 



the U l t i mate Software Too l :  
l 

A V A I LA B L E F R O M  V M 1r:r11 Datu Huse 5ustems. Inc. 
A F U L L  N E TWORK D A TA M A NA G EM EN T  SYS TEM F O R  M IC R O  COM P U TERS 

P A C K A G E I N C L U D E S  
M DBS IS A V E RSAT I L E  

DATA BASE MANAG EMENT SYSTEM 

e P R O V I D E S  F L E X I B I L I TY OF A F U L L  N E TWO R K  DATA 
BASE SYST E M  

• E F F E C T I V E  R E P R E S E N TAT I O N  o ·F C O M P L E X  DATA 
S T R U CT U R ES 

e R E CO R DS C A N  BE O R D E R E D  ON V A R I O U S  S O R T  K E Y S  
e C O M M A N D S  TO A D D ,  D E L E T E ,  U PD AT E ,  S E A R C H  A N D  

T R A V E R S E  T H E  D A T A  B A S E  
• S O R T E D ,  F I F O ,  L I F O , N E XT A N D  P R I O R  SET O R D E R -

I N G  P R O V I D E D  
• P R O V I D E S  DATA P R OT E CT I O N  
• ST R A I G H T F O R WA R D  U S E  O F  I S A M - L I K E  ST R U C T U R E S  
e COMPA R A B L E  T O  DATA B A S E  SYST E M S  P R E V IOUSLY 

A V A I LA B L E  O N LY O N  LA R G E R C O M P UT E R S  

M DBS IS CODASY L 
O R I E N T E D  WITH EXTENS I ONS 

• E X P L I C I T  R E P R E SE NT AT I O N  O F  M A N Y-TO- M A N Y  S E TS 
e R E COR D T Y P E S  M A Y  OWN O TH E R  OCCU R R E N C E S  O F  

T H E  SAM E R E CO R D  T Y P E  
• D I F F E R E N T  R E C O R D  T Y P E S  C A N  P A R T I C I PATE I N  A 

S I N G L E S E T  
e M U LT I P L E  L E V E LS O F  R E A D / W R I T E  P R OTECT I O N  
e N A M E S  O F  DATA I T EMS,  R E CO R DS ,  SETS A N D  F I L E S  

A R E  W H O L L Y  U S E R D E F I N A B L E  

M DBS I S  FOR T H E  S E RIOUS 
APP L ICATIONS P ROG RAMM E R  

e POWE R F U L  C O M PO N E NT I N  I N F O R M A T I O N  P R OC E SS I N G  
e R E L I E V E S  T E D I U M O F  F I L E  H A N D L I N G  D E TA I LS 
e O E M S  C A N  R AP I D L Y  A N D  I N E X P E N S I V E L Y D E V E LOP 

A P P L I C AT I O N  SO F TWA R E  
e U S E F U L  I N  D I ST R I B U T E D  P R OC ES S I N G  E N D E A V O R S  

MDBS · D D L  DATA D E F I N IT ION LAN G UAG E ANA­
LYZE R / E D ITOR. The user specifies data structures to 
be used in a concise D ata Defin ition Language (DD L) .  
The MDBS D ata Definition Language Analyzer / Ed itor 
allows the user to interactively create and edit DD L 
specifications and to in itial ize the data base for use 
based on these specifications. 

200 PAGE USERS MAN UAL w ith extensive documen­
tation of the MDBS System. 

MDBS · DMS DATA MANAG EMENT ROU T I N E S. These 
are the routines callable from the host l anguage ( BASIC, 
PASCA L, etc.) wh ich perform the data base operations 
of find i ng, adding, and deleting records; fetch ing and 
storing data items; and traversing the ( possibly complex) 
data structure. 

SAM P L E  A P P L I CAT I O N  P R O G R A M S  written i n  
North Star BAS I C  which i l lustrate various features of 
MD BS. 

R E Q U I R E M E N T S 

• Z-80 Based System (8080 Systems Extra, 

6502 Version Forthcoming) 

• 8 to 1 6 K  Bytes (Depending on Options) 

in Addition to the Operating System, 

Host Language and Users Program. 

r----------------------....J SOFTWA R E  D E L I V E R E D  ON M I N I - OR F U L L-S I Z E D  F LOPPY DISKS 

USI N G  CP/Mi1!1 ,NORTH STAR, OR TRS-8011!1 COMPATI B L E  FORMATS 

F E A T U R E S  

• WR ITTEN I N  Z-80 C O D E  FOR MAX IMAL EXECUTION 
E F FICI E NCY AND M I N IMAL M E M O R Y  USAG E .  ( 8 0 8 0  
VE RSION EXTRA).  

• R O U T I N E S A R E  C A L L A B L E  F R O M  BASIC (OR OTH E R  
HOST LANG UAGES) T O  F AC I L I T A T E  FAST AND EASY 
APP L ICATION P ROG RAMM I N G .  

• ROUT I N ES C A N  B E  O RGED TO SATISFY USE R REQU I R E­
ME NTS. 

• SUPPORTS DATA BASES SP R EAD OVE R  SEVERAL DISK 
DR IVES (MAXIMUM O F  8 ) .  D ISKS MAY BE M I N I - O R  FULL­
S I Z E D  F LOPP I ES OR HARD DISKS. 

• 1 /0 AND HOST LANGUAGE I NT E R FACE ROUTI N ES A R E  
ISO LAT E D  F O R  E A S Y  ADAPTATION . P A TC H E S  F O R  
M A N Y  C O M M O N  O P E R A T I N G  S Y S T E M S /BASIC LAN­
G UAG E COM B I NATIONS AVAI LAB L E .  

CP / M  i s  a registered trademark o f  Digital  Research Corp. 
TR S-80 i s  a registered trademark o f  Radio Shac k / Tandy Corp. 

C i rc l e  222 on i nq u i ry card. 

• MOBS I N T RODUCTO RY O F F E R  $750.00 

• USE R S  MANUAL (alone) $35.00 

• Distributors and O EMS Contact M O BS 
for Special R ates 

• Appl ication Programming Contracts 
wi l l  be Considered. 

I ndiana Residents I nclude 4% Sales Tax. 

M I C R O  D A T A B A S E  S Y S T E M S ,  I N C . 

P .O .B O X  2 4 8  L A F A Y E T T E ,  I N  47902  
( 3 1 7 ) 7 4 2 - 7 3 8 8  
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Listing 1 :  BASIC program for playing the game of Reversi. 

1 
2 
50 
55 
60 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
74 
75 
76 
77 
78 
79 
80 
81 
82 
84 
1 05 
1 1 0 
1 1 2 
1 1 3 
1 1 4 
1 1 5 
i 1 8  
i '\ 9  
1 23 
1 25 
1 3 0  
1 35 
1 37 
1 40 
1 45 
1 50 
1 7 1 
1 72 
1 73 
1 74 
1 75 
1 76 
1 7 7 
1 78 
1 82 
1 85 
1 90 
200 
205 
2 1 0  
2 1 5  
220 
225 
226 
228 
229 
230 
23 1 
232 
234 
235 
237 
239 
244 
245 
248 
250 
251 
252 
253 
254 
255 
256 
258 
260 
2 7 0  
2 9 5  
3 8 0  
390 

R E M * * * *  R E V E R S ! * * * *  
R E M  A L L  R E MA R KS M A Y  B E  O M IT T E D  T O  SAVE M EM O R Y  
R E M  VAR I A B L E S  
R E M  A ( 1 00 ) - F O R  SA V I N G  B O A R D 
R E M  B ('\ 00) - B O A R D  
R E M  C ( 1 00) - F O R  S A V I N G  B O A R D  
R E M  D (8 ) - D ISTA N C E  T O  N E XT SQUAR E I N  8 D I R ECT I O NS 
R E M  E ( 1 00 ) - V A L U E  O F  B O A R D  SQUA R ES 
R E M F - VA LU E  O F  O PPON E NT'S B EST R E P L Y  TO 
R E M  C O M P UT E R 'S B EST P LAY 
REM G - V A L U E  OF O PPO N E NT'S B EST R E P L Y  TO 
R E M  C O M PU T E R 'S C U R R ENT P LA Y  
R E M  H - V A L U E  O F  O PPO N E NT'S C U R R E N T  R E P LY 
R E M  I - N OT U S E D  
R E M  J ,  K ,  L - C O U N T E R S  
R E M M - P LA Y  
R E M  N - CO U NT E R  
R E M  0 - N OT U S E D  
R E M  P - P LA Y E R , B LA CK�-1 , W H I T E �1 
R E M Q - TOTA L M O V ES 
R E M  R ,  S - N OT US E D  
R E M T - LO G ICA L VA L U E ,  T R U E� 1 , F A LSE�O 
R E M  U - C O U NT E R  
R E M  V ,  W - T O  S A V E  P LAY 
REM Z - C O U N T E R  
D I M  A ( 1 00 )  
D I M  B ( 1 00 )  
D I M  C ( 1 00 )  
D I M  D (8 )  
D I M  E ( 1 00 )  
R E M  R A N D O M I Z E  
R E M  I F  Y O U R  C O M P U T E R  H A S  A R A N DO M I Z E  COMMAN D ,  S U BST I T UTE 
R E M  IT FOR L I N E  1 1 5 AND O M IT L I N ES 1 1 8  T H R O U G H  1 50 
P R I N T  "T YPE A N UM B E R  B ETW E E N  1 00 A N D  1 000":  
I N PUT N 
I F  N < 1 00 T H E N  1 23 
I F  N > 1 000 T H E N  1 23 
P R I NT "R A N DO M I Z I N G "  
F O R  J � 1  TO N 

L ET z�R N D (O) 
N E XT J 
LET D ( 1 ) �1 
LET D ( 2 ) � 1 1 
LET D ( 3 ) � 1 0  
L ET D (4 ) �9 
LET D ( 5 ) �-1 
LET D (6) �-1 1 
LET D ( 7 ) �-1 0 
LET D ( 8 ) �-9 
R E M  I N IT I A L I Z E  
G O S U B  9000 
R E M  D IS P LA Y  B O A R D  
G O S U B  8000 
I F  Q<5 T H E N  295 
R E M  C H E C K  F O R  L E G A L  P LA Y  
G O S U B  1 300 
I F  T�1 T H E N  295 
LET T3�T3+1 
IF T3<2 T H E N  254 
PR I NT "T H E  G A M E  I S  O V E R "  
L E T  N �O 
LET J�O 
FOR z�1 2 TO 89 

I F  B ( Z ) �-1 T H E N 239 
I F  B ( Z) <> 1 T H EN 244 
LET J�J+1 
G OTO 244 
LET N �N+1 

N E XT Z 
PR I NT "B LACK HAS " ; N  ; " , W H I T E  HAS " ; J  ; " P I E C E S "  
PR I NT "DO Y O U  W A N T  TO P LAY A G A I N  ( O � N O ,  1 �Y ES) " ;  
I N P UT T 
R ESTO R E  
I F  T�1 T H E N  1 85 
G OTO 9998 
PR I NT 
I F  P�1 T H E N  260 
P R I NT "B LACK H AS NO P L A Y ,  LOSES T U R N" 
GOTO 950 
PR I NT 'W H IT E  H A S  NO P LA Y ,  LOSES T U R N" 
GOTO 950 
G OS U B  1 1 00 
I F  M < > 1 T H E N  500 
I F  Q>4 T H E N  430 
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395 
400 
402 
403 
404 
405 
430 
450 
500 
5 1 0  
520 
530 
540 
550 
600 
640 
800 
820 
830 
9 50 

R E M  C O M P U T E R  P LA YS 
R E M F \ R ST 4  P LA Y S  
L E T  M�45 
I F  B ( M ) �2 T H E N  540 
LET M�M+1 
G OTO 403 
G O S U B  3000 
R E M C H E C K  P L A Y  
I F  M < 1  T H E N 800 
I F M > 1 00 T H EN 800 
I F  Q >4 T H E N  600 
I F  B ( M )  < > 2  T H E N  800 
LET B ( M ) � P  
G OTO 830 
G O S U B  1 400 
I F T <> O T H E N 950 
P R I NT " I L LE G A L  P LA Y "  
G OTO 200 
L ET Q�Q+1 
LET P�-P 

Listing 1 continued 0 1 1  page 78 

used i n  order to fi nd better parameters 
for eva luat ion  rout ines is to select a variety 
of val ues fo1· use in these rout ines and to 
have the progt·am run a tou rn ament  agai nst 
i tse l f  u s ing the d ifferent va l ues .  The w inn i ng  
val u es are then  i ncorporated i n  t he  revi sed 
and impro ved program.  

I hope th i s  descri ptio n  and the l i sti ng of 
the Reve t·s i pmgram wi l l  i n sp i re readers to 
make th e i r  own game  p lay ing prog1·a1ns .  
The books about board games ment ioned in 
the b i b l i ography l i st ove1· 700 games, so 
thet"e at"e p l enty of games wait i ng  to be 
programmed . 

B I B L I O G R A P H Y  

1 .  Be l l ,  R C ,  Board a n d  Table Games From Many 

Civiliza tions, volu mes 1 and 2, O xford U n i ·  
versity Press, Lon d o n ,  1 960 and 1 96 9 .  

2 .  Gardner,  Mart i n ,  Martin Gardner's New Mathe· 

matical Diversions from Scientific American , 

Simon and Schuster,  New Y o r k ,  1 966,  pages 
75 t h ru 8 1 . 

3 .  G i l log ly ,  J J, "The Tech n o l ogy Chess Progra m , "  
Artificial In telligence, vo l ume 3 ,  1 97 2 ,  pages 
1 4 5  t h r u  1 63 .  

4 .  Hasegawa, Goro ,  with Brady , Maxi n e ,  Ho w to 

Win at Othello, Jove Pub l icat ions,  New York,  
1 97 7 .  

5 .  Levy, Davi d ,  Chess and Compu ters , Com puter 
Science P ress , Woodland H i l l s CA , 1 97 6 .  

6 .  M u rray , H J R ,  A History of Board Games 

Other Than Chess , O xford University Press , 
London,  1 95 2 .  

7 .  Newbo r n ,  Monroe,  Computer Chess , Academ ic 
Press, New York,  1 97 5 .  

8 .  S h a n n o n ,  C E ,  "Progra m m i ng a Com puter t o  
Play Chess ," Philosophy Magazine, series 7 ,  
vo l u me 4 1 , March 1 950, pages 256 t h ru 2 7 5 .  

9 .  Yost, R R Jr ,  "Computer M o d e l s  for Board 
Games, "  BYTE, J a n ua ry 1 977, pages 78 thru 
8 1 . 



TRS-80� Owners • • •  ACS makes it easy for you 
to add-on disk storage with mini-disl< storage 

systems ••• 102 k bytes of additional on-line storage. 
e COMPARE AND SAVE 

The FD-200'Mdrive from ACS lets you store 102.4k bytes of 
data on one side of the disk ... compared to only 80k bytes 
on a TRS-80'"mini-disk drive .... and 102.4k bytes on the 
other side, as well. That's almost 205k bytes per mini-disk, 
something you can't do with a TRS-80'"drive. 
Completely compatable with your TRS-80'� Can be used 
as No. 0, 1, 2 or 3-drive. 

4-DRIVE CABLE .......... $35.00 

e AVAILABLE IMMEDIATELY 
Ready when you are ... one-, two-, three-, and four-drive 
systems from ACS. 

• NEW LOWER PRICE 
Good news from ACS ... a single-drive $375 
FD-200'Mcost you only $375. 

Add $20.00 for DOS 3.0 disk • 

after September 1, 1979. 

------------------------------------------------------� 

Orders received by 6:00 p.m. shipped 
within 3 days on Master Charge, Visa, 
Certified Check or Money Order. 
Personal Checks require 14 days to 

clear. No C.O.D. Collect calls not 
accepted. All Hardware warrented for 90 days. 
Software guaranteed for replacement only. 
Prices subject to change withbut notice. 

AUTOMATED 
CoMPUTER 

SOFTWARE SERVICE 
(615) 244-2798 

Division of 

� [l1Jrn(Jult�r llJIJrlrJ 1 N c. 

ORDER NOW AND SAVE! 
Send Check or Money Order payable to -

ACS• 625 Main Street • Nashville, TN 37206 

Ouan Description 

HANDLING CHARGE $1.50 
TENN. RES. ADD 6% SALES TAX 

Unit Price Total 

TOTAL 

0 Check 
0 Money Order 
0 Master Charge 
OVisa 

Card No. __ _ 

Exp. Date __ _ 

Name ____________________________________________ __ 

Address 



Listing 7, continued: 

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 Y OU WANT THE COMPUTER TO PLAY

, 
ENTER 0

,
0" 

IF P=1 THEN 1140 
PRINT "BLACK"· 
GOTO 1145 ' 

PRINT "WHITE"; 
PRINT '"S TURN 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) <>O 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)=O THEN 1385 
IF B(K)=P THEN 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 
LET T=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) <>-P THEN 1700 
LET K=M+J+J 
IF B(K)=3 THEN 1700 
IF B(K)=OTHEN 1700 
IF B(K)=P THEN 1530 
LET K=K+J 

GOTO 1480 
LET T=1 
LET L=M 
IF L=K THEN 1700 
LET B(L)=P 
LET L=L+J 
GOTO 1532 
LET N=N+1 
IF N<9 THEN 1440 
RETURN 
REM CHECK COMPUTER'S PLAY S* 
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<F THEN 3810 
REM CHOOSE RANDOM OF EQUAL PLAY S 
LET Z=RND(O) 
IF Z >0.7 THEN 3840 
LET F=H 
REM FOUND BETTER MOVE 
LETW=V 

FOR Z=12 TO 89 
LET B(Z)=C(Z) 

NEXT Z 
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3860 
3865 
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=M+1 
IF M<90 THEN 3752 
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 
IF T=O THEN 4080 
GOSUB 4130 
IF G<F THEN 4030 
REM FORGET THIS PLAY 
LET H=G 
GOTO 4100 
IF G< H THEN 4050 
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<90 THEN 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 THEN 5300 
LET E(72)=5 
LET E(73)=5 
LET E(83)=5 
IF M<>89 THEN 5400 
LET E(77)=5 
LET E(78)=5 
LET E(88)=5 
RETURN 
REM DISPLAY THE BOARD 
PRINT " 1 2 3 4 5 6 7 
FOR Y =8 TO 1 STEP -1 

PRINT Y ;" " 
FOR X=1 TO 8 

IF B(X+1+Y*10)=1 THEN 8700 
IF B(X+1+Y*10)=-1 THEN 8900 
PRINT "-"· 
GOTO 8990 

, 

PRINT " W  "· 
GOTO 8990 ' 

PRINT" B "; 
NEXT X 
PRINT Y 

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

READ E(N) 
NEXT N 
FOR N=1 TO 100 

LET B(N)=O 
NEXT N 
FOR N=1 TO 10 

8 "  

8" 



9076 LET 6( N)=3 
9078 LET 6(90+N)=3 

9080 LET 6(10*N-9)=3 
9082 LET 6(10*N)=3 
9085 NEXT N 
9087 LET 6(45)=2 
9088 LET 6(46)=2 
9089 LET 6(55)=2 
9090 LET 6(56)=2 
9172 LET U=5 
9186 LET 0=1 
9190 LETP=-1 
9191 RETUR N 
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 0, 0 

BLACK'S TURN, ENTER X, Y 

?3,4 

2 3 4 

8 

6 

w 8 

4 8 8 8 

3 

2 

4 5 

6 8 

6 B 

8 

7 

6 

5 

4 

3 

2 

• 

comput•r mart 
of n•w J•rs•y 

Computer Mort of Hew Jersey 
501 Route 27 

Iselin. N.J. 08830 
(201) 283·0600 

HOURS, 
Open at 10 am. 

Tuesday through Saturday 

Circle 77 on inquiry card. 

the 
microcomputer 
people® 

THE VITAL 
INGREDIENT: 
EXPEI\TISE 

Before you buy your new 
microcomputer, chances ore 
you hove a lot of questions. 
Important questions that 
could mean the difference 
between a working system 
and a wasted system. The 
vital Ingredient Is expertise. 
The microcomputer people at 
Computer Mort ore expert at 
answering your questions 
and helping you put together 
the best system for your 
application. Whether It's for 
business, the home, or the 
laboratory, come see the 
experts at Computer Mort 
of New Jersey. We hove the 
vital Ingredient. 



"onCoDlputing™ 
really makes 
personal 
computers easy to 
under­stand!' 

Written in non-technical language, 
onCom.puting™ contains articles on the 
capabilities of microcomputers, getting 
started, latest reviews of personal com.­
puters, where to purchase and how to use 
your com.puter. 
Anyone can learn the funda­
mentals of using a computer. 
onComputing readers receive 
p:ra.cti.cal advice and helpful hints 
on how to get the most out of a 
personal computer, explanations 
of computer terminology, and, 
periodicaJly, an updated list of 
active computer clubs. 

Benefit from the experience of 
other computer enthusiasts. 
Articles in onComputing are 
written by well known authors 
as well as competent amateurs. 
They share their ideas on how to 
use the computer as a tool for 
business, education, home enter­
tainment, laboratory work and 
other applications. 

Computer experts edit onCom­
puting for the new user, not the 
computer professional. The 
editors combine their esoteric 
knowledge of computer science 
and equipment to produce con­
cise, non-technical material 
which can be readily understood 
by anyone interested in using a 
computer-for fun or profit. 

onComputing, Inc. 
70 Main St., Peterborough, NH 03458 

Start your subscription today. 

EVERY THREE MONTHS 
onComputing will bring 
the latest develop­
ments in the field of 
personal computing: 
use, applications, books, 
selection-all in an 
easy-to-read style. 

© onComputing, Inc. 1979 
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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 ($1 150) . TI is still pursuing a rule change 
request with the FCC and the development of its 9985 stripped down version of its 9940 1 6-bit pro­
cessor. T1 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 TI's own retail outlets. 

AT&T TESTING HOME INFORMATION SYTSTEMS: American Telephone and Telegraph Co has 
undertaken customer acceptance tests of several home information systems similar to the Viewdata 
system. Among the systems AT&T will test are the Knight-Ridder system (reported in the August 
BYTE News) , a system developed by McDonnell Douglas, and a Bell Labs developed system. 

The Knight-Ridder system test will take two years and involve 1 50 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- 1 1  which is 
based on the Digital Equipment C orp (DEC) LSI- 1 1 .  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 netw�nk of distributors and original equipment manufacturers. 

8-INCH WINCHESTER DISK MARKET STILL TRYING TO GET OFF THE GROUND: Despite the 
publicity and advertising, only one manufacturer is presently shipping production quantities of 
8-inch hard-disk drives. The company is International Memories Inc (IMI) ,  which is currently ship­
ping limited quantities of their 1 1  M byte drive at $ 1 775 . 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 p rice 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- 1 980,  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 self-addressed envelope. 

by Sol Libes 
ACGNJ 
1 776 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 i t  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 i t  can move in a given 
situation depending upon the rules of 
the game. For example, a Bishop can 
move as far as possible in any of four 
directions, so we have to write a pro­
gram to search in one direction until 
it finds a square that is not blank (ie : 
the corresponding byte does not con­
tain 0, the code for a blank square ) .  If 
this square is n squares away from 
where the Bishop is currently posi­
tioned, then there are n - 1 possible 
moves that the Bishop can make in 
that direction . This loop is then 
repeated, once for each of the four 
directions . 

Finally, we can see how to write a 
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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 d b l  ch K - R I  
2. 0 - N ? ch R x Q 
3. N- 87 mote 

Figure 1 :  Chessboard layout just prior to 
the conclusion of a famous dramatic 
ending to a chess game. 

opponent will make move Y; if I 
make move Z, then my opponent can 
make move U, which is better for him 
than move Y, so I shouldn't make 
move Z; but if I make move W . . .  and 
so on.  

The first illustration will be from a 
famous dramatic finish to a chess 
game. This is illustrated in figure 1 .  
White i s  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 i t  sees this position ),  the 
entire finish of the game is illustrated 
in figure 2 (see page 88) .  

I t  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. Specifical ly :  

• If Black plays R-B2 (interposing 
the Rook), then White plays NxK 
(capturing the King with his 
Knigh t ) .  

• If Black plays PxN (capturing the 
Knight ) ,  then White plays QxK 

Text continued 011 page 90 



6809 PROCESSING POWER! 
The Percom SBC/9N

. Only $199.95. 

Make the SBC/9N the heart of your computer and put to work 
the most outstanding microprocessor avai lable, the 6809. 

the Mighty 6809 
Featu ri ng more ad d ressi n g  modes 

than any other  e i g ht-b i t  processor,  
posit i on-i nd ependent cod i n g ,  special  
1 6- b i t  i n s t r u ct i o n s , eff i c i e n t  a rg u ­
ment  -pas s i n g  cal l s ,  autoi n c rement/ 
autodecrement and more,  i t 's no won­
der the 6809 has been cal led the " p ro­
g rammers d ream mac h i n e . "  

Moreover,  with t h e  6809 you g et a 
microprocessor whose p rograms typ­
ical l y  use only one-half to two-th i rds as 
much RAM space as req u i red for 6800 
systems , and run faster besides.  

And to com plement the extraord i ­
nary 6809, the Percom des ign team 
has d eveloped PSYM O N N, an extraor­
di nary 6809 operati ng system for the 
SBC/9N 

PSYMON'" - Percom SYstem MONitor 
Although PSYM O N '"  i nc ludes a f u l l  

c o m p l e m e n t  of o p e r at i n g  s y s t e m  
commands and 15 external l y  cal lable 

N trademark of  Percom Data Company, Inc. 

[ �EfHlUM] 
PERCOM DATA COMPANY. INC . 
2 1 1  N. KIRBY GARLAND. TEXAS 75042 

1214) 272·3421 

u t i l i t i e s ,  what real ly  s ets PSYM O N  N 
apart is i ts easy hardware adaptabi l i ty 
and command extensi b i l i ty. 

For h a r d w a r e  i n t e r f a c i n g ,  y o u  
mere ly  use s i m p l e ,  s p e c i f i c  device 
d river rout ines that  reference a tabl e  of 
parameters cal l ed a Device Control 
B l ock (DCB) .  Us ing th is  tech n ique,  i n ­
terfacing routi nes are i n dependent of 
the operati ng system . 

The basi c PSY M O N '" command 
repertoi re may be read i ly  enhanced or 
m o d if i ed . When P S Y M O N N f i rst re­
ceives system control , i t  i n i tia l izes its 
RAM area, confi gu res its console and 
then ' l ooks ahead' for an opti onal sec­
ond ROM which you i nstal l  in a soc ket 
p rovi d ed on the S B C/9 N card . Th is  
R O M  contains you r own rout ines that 
m a y  a l t e r  P S Y M O N  ·• p o i n t e r s  a n d  
either subt ly o r  rad ical ly modify the 
PSY M O N '" command set .  I f  a second 
ROM i s  not i nsta l led ,  control returns 
i mmed iately to PSY M O N '" 

• Provis ion for multi-address, 8-bit bidirec­
tional parallel 1/0 data l ines for interfac­
i n g  to d evices 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 mu ltiprocess­
ing and bus multiplexing of other bus 
masters. 

• Extended address line capability - ac­
commodating up to 1 6  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 ful ly de­
coded so that off-card devices may use 
adjoining memory space. 

• Ful ly buffered address, control and data 
l ines. 

The SBC/9 ··, complete with PSYMON N in 
ROM, 1 K of RAM and a comprehensive 
users manual '" costs ·ust 1 99.95. 

To place an order or request additional literature 
call toll-free 1 -800-527-1 592. For technical  i nfor­
mation c a l l  ( 2 1 4J 2 72-342 1 .  Orders may be paid by 
check , money ord er, C O D  or c harged to a V I SA or 
Master Charge account.  Texas resid ents must a d d  
50/o sales tax.  C i rc le  305 on inqu i ry card . 

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



W el c o m e  to P e rc o m ' s  Wi d e  W o r l d  
Each LFD mi ni-d isk storage system 
i ncludes : 

• drives with i ntegral power 
suppl ies in an enamel-f in ished 
enclosure 
• a control ler/i nterface with ROM 
operati ng system p lus extra ROM 
capacity 
• an i nterconnecti ng cable 
• a comprehensive 80-page users 
man ual 

Low-Cost Mini-Disk Storage in  the Size You Want. 
Percom L F D  mini-disk drive 
systems are supplied complete 
and ready to plug in the moment 
they arrive. You don't even have 
to buy extra memory. Moreover, 
software support ranges from 
assembly languag e  program 
development aids to high-speed 
disk operating systems and 
business application programs. 

Mini-disk storage system prices: 

MODEL 
For the SS-50 Bus: 

LFD-40()® 
LFD-800"-!'l 

For the EXORciser• Bus : 
LFD-400EX<W 
LFD-800EX® 

The LFD-400'® and ·400EX® systems 
and the LFD-800® and -800EX® systems 
are available in 1 - ,  2· and 3-drive 
configurations. The -400, -400EX drives 
store 1 02K by1es of formatted data on 
40-track d isks, and data may be stored on 
either surface of a disk. The -800, ·800EX 
drives store 200K by1es of formatted data 
on 77-track disks. 

The LFD-1 00()® systems (not pictured) 
have dual-drive u nits which store BOOK 
bytes on- l ine. The LFD- 1 000® controller 
accommodates two drive systems so that 
a user may have as much as 1 .6M bytes 
on-line. 

1 -DRIVE 
SYSTEM 

$ 599.95 
895.95 

2-DRIVE 
SYSTEM 

$ 999.95 
1 549.95 

$ 649.95 $1 049.95 
945.95 1 599.95 

3-DRIVE 
SYSTEM 

$1 399 95 
21 95.95 

$1 449.95 
2245.95 

LFD-1 OOO".E> (dual)  $2495.00 (quad) $4950.00 EXORciser; Bus LFD-400EX� -BOOEX® Systems 

Upgrade to 6809 Computing Power. Only $69.95 
Although designed with the SWTP 6800 owner i n  
mind, th is upgrade adapter may also b e  used with 
most other 6800 and 6802 M PUs. The adapter is 
suppl ied assembled and tested, and i ncludes the 
6809 IC, a crystal, other essential components and 
user instructions. Restore your or ig inal system by 
merely unp lugging the adapter and a wire-jumpered 

D I P  11eader, and re-inserting the or ig inal 
components A lso available for your upgraded 
system is PSYMONJ"J (Percom SYstem MON itor), 
the operat i ng  system for the Percom 6809 
s ing le-board computer. PSYMON ffi- on 27 16  ROM 
costs only $69.95 On diskette (source and obtect 
fi les), only $29.95. 

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

• Interface lo data terminal and two casselle recorders 
with a unit only 1/ 10 the size of SWTP's AC-30. 
• Select 30, 60 or 1 20 bytes per second cassette 
interfacing; 300, 600 or 1 200 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 Slandard/Bi-Phase-M (double frequency) casselle 
data encodmg. Dependable self-clocking operation 
• Ordinary !unctions may be accomplished with 6800 
M ikbug• monitor 

Prices: Kit, $79.95; Assembled, $99.95. Prices include 
a comprehensive instruction manuaL Also avai lable: Test 
Casselle, Remote Control Kit (for program control ol  
recorders). IC Socket K i t ,  MITS 680b mod documentation 
and Universal Adapter Kit (converts CIS-30+ for use with 
any computer). 



of 6800 M i c roc o m p u t i n g .  
6800/6809 SOFTWAR E 

System Software 
6800 Symbolic Assembler - Specify assembly options 
at time of assembly with this symbolic assembler. Source 
listing on diskette . . . . . . . . . . . . . . . . . . . . . . . . . $29.95 
Super BASI C  -a 1 2K extended random access disk BASIC 
lor the 6800 and 6809. Supports 44 commands and 31 func­
tions. Interprets programs written in  both SWTP 8K BASIC 
(versions 2 0, 2.2 & 23) and Super BASIC. Features: 9-digil 
BCD arithmetic, Print Using and L in  put commands, and much 
more. Price . . . . . .  $49.95 
TOUCH UP® - Modifies TSC's Text Editor and Text Pro­
cessor for Percom mini-disk drive operation. Supplied on 
diskette complete with source l isting . . $1 7.95 

Operat ing Systems 
INDEX® - This easy-to-use disk-operat ing and fi le man­
agement system lor 6800 microcomputers is fast. V 0 devices 
are serviced by interrupt request. INDE)(@l accesses peripherals 
the same as disk Iiies - new devices may be added without 
changing the operating system. Other features: un l imited 
number of DOS commands may be added · over 60 system 
entry points · display only those fi les at or above user -specified 
fi le activity level · versions avai lable for SWTP MF-68, Smoke's 
BFD-68 and Motorola's EXORciser* . Price . . . $99.95 
MINI DOS-PLUSX " - An extension of the original 
MINIDOS® for LFD-40Q':Bl mini-disk systems, M INIDOS­
PLUS)(@J manipulates Iiies by s ix-character names. Supports 
up to 31 files. Resident commands include Init ial ize, Save, 
Al locate, Load, Files (di rectory l ist), Rename and Delete. 
Supplied on 2708 ROM with a min id iskette that includes 
transient ut i l i ties such as Copy, Backup, Create. Pack and Print 
Directory. Price . . . . . . . . . . . . . .  $34.95. 
PSYMONti.i!J - Percom SYstem MONitor lor the Percom 
single-board/ SS-50-bus-compatible 6809 computer accom­
modates user's application programs with any mix of peripher­
als without modifying programs. PSYMONti.i!J also features 
character echoing to devices other than the communicating 
device. sophisticated register and memory dump routines and 
more. Price (on 2716 ROM) . . . . . . . . . . . . . . . . . . $69.95. 
WINDEX® - Described in  detail elsewhere on this page. 

Busi ness Progra ms 
General Ledger - For 6800/6809 computers us ing Per­
com LFD mini-disk storage systems Requires litt le 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 wi l l  
print linancial statements immediately affer journal entries. User 
selects and assigns own account numbers; tailors financial 
statements to firm's particular needs. Provides audit trail. Runs 
under Percom Super BASIC. Requires 24K bytes of RAM. 
Supplied on minidiskette with a comprehensive users manual. 
Price . . . $1 99.95. 

F I NDER<® - This general purpose data base manager is 
written in Per com Super BASIC. Works wth 6800/ 6809 com­
puters using Percom LFD-40()"" mini-disk drive storage sys­
tems. FINDER"'" al lows user to define and access records using 
his own term inology - customize tile structures to specific 
needs. Basic commands are New, Change, Delete, Find and 
Pack. Add up to three user-defined commands. FINDER plus 
Super BASIC require 24K bytes of RAM. Suppl ied on minidisk-
elte with a users manual. Price . . . . . . . . . . . .  $99.95 
Mail ing List Processor - Powerful search, sort. create 
and update capabi l i ty plus abil ity to store 700 addresses per 
minidiskelte make this l i st processor efficient and easy to use. 
Runs under Percom Super BASIC. Requires 24K bytes ol RAM. 
Supplied on minidiskette with a users manual. Price $99.95. 

From the Software Works 
Development and debugging programs lor 6800 J.!CS on disk­
ette: 
Disassembler/ Source Generator . . . . . . . . . . . . . .  $30.95 
Reloc'tng Disas'mblr/ Segmented Text Gen . . . $40.95 
Disassembler/Trace . . $25.95 
Support Relocator Program . . . .  $25.95 
Relocating Assembler/ Linking Loader . . .  $55.95 
SmithBUG* * (271 6  EPROM) . . .  $70.00 

1f2-Price Speci a l  on Hemenway Softwa re!  
CP/ 68+ d isk  operating system . . . . . . . $ 49.97 
STRUBAL + t compiler . $1 24.97 
EDIT68 texl editor . . . . . . . . $ 1 9.97 
MACRO-Relocating Assembler . $ 39.97 
Linkage Editor (LNKEDT68) . . . . . . . . . . $ 24.97 
Cross Reference utility . . . . . . . . . . . . . . . . . . . . .  $ 1 4.97 

""trademark or Percom Data Company. Inc. 
• trademark of Motorola Corporation 
tTrademark of Hemenway Associates Company 
• 'Smith BUG is a trademark of the Software Works Company 

A n d  ' l ooki ng i nto' is just  what 
you d o  with the E l ectr i c 
Wi ndow® as you peer r i g h t  
i nto memory space where 
c h a racters are being i n put 
and m a n i p u l ated . D i s p l ay 
i s  memory-res i d e n t ,  
p rogrammable and g e ne rates 
u p  to 24 SO-character l i nes . 
Other  featu res i n c l u d e : 
• stan dard c haracter 
g e n e rator plus prov is ion for 
o pt ional s pecia l  character 
generato r 

· du a l  i ntens ity , h i g h - l i g h t i n g  
a l ph a n u meric d i s p lay 
• scrol l i ng by a progra m m a b l e  
reg i ster • prog rammable 
d i sp l ay pos i t ion ing 
• prog rammable i nterl aced or  
non- i nter laced scan 

• d escend ers on l ower case 
l etters • users manual  with 
a p p l i cation i nstru ct ions a n d  
l i st i n g  o f  WI N DEX®l d r i v e r .  

trhe Electric Window.® ·· · · · . 

Worth Looking Into. $249.9 .. , · , 
- �  

WI N D EX® i s  a fast video d isplay d river prog ram for 
t h e  El ectri c Wi ndow-® . W I N D EX® also featu res : 
program a n d  keyboard contro l  of character 
g e n e rators • d isplayable control characters - under  
progra m  control • automat ic  scrol l i ng  • a driver 
rout ine for the parallel i nput keyboard feature of the 
Percom 6809 S ing le-Board Computer, the SBC/9® 
· auto- l i nki n g  to PSY M O N®l, the ROM operating · 
system for the  SBC/9® • Prices: R O M  version :  
$3 9 . 95 ;  LFD-400® compatib le  d iskette (source and  
object f i les) :  $29 . 95 .  

Now Available! the SBC/9® MPU/Control Computer 
(S ing le-Board-Computer/6809) - stands a lone as a control computer ,  b ut also 
compati b l e  with the SS-50 bus for use as an MPU card . I n cludes PSYMONC® (Percom 
SYstem MONitor) in a 1 K ROM and provides for addit ional 1 K of ROM .  Also inc ludes 1 K 
of RAM . Featu res : Super Port - provis ion for mu lti-add ress , 8-bit b id i rectional data 
l i nes • an i ntell igent data b us for mu lti- l evel data bus  decod ing • an o n-board 1 1  0-baud 
to 1 9 . 2  kbaud clock generator • extended address capabi l i ty - to 1 6  megabytes -
without disab l ing baud clock or adding hardware . And much more .  Supp l ied with 
PSYMONC® and comprehensive users manual . Price . . . . . . . . . . . . . . . . . . . . . $1 99 .95 .  

S e e  ful l e a d  elsewhere i n  this azine for a l l  o f  t h e  SBC/9@lfeatures. 

Full Feature Prototyping PC Boards 

Al l  o f  the features needed f o r  rapid, 
straightforward circuit prototyping. Use 
1 4-, 1 6-, 24- and 40-pin DIP sockets 

--·--.. -.... ---l 
• SS-50 bus card accommodates 34- and 
50-pin ribbon connectors on top edge, 
1 0-pin Molex connector on side edge · II 0 
card accommodates 34-pin ribbon 
connector and 1 2-pin Molex on top edge 

I I 
1/0 Bus Card: $14 . 95 

I 

S S-50 Bus Card: $24 .95 

To p lace  a n  order or  requ est a dditi onal  l iterature ca l l  to l l ­
free 1 -800-527-1 592 . For tech n i ca l  i nformatio n  ca l l  (21 4 )  
272-3 4 2 1 . Orders may b e  pa id  b y  check,  money order ,  C O D  o r  
charged t o  a V ISA o r  Master Charg e  acco u n t .  Texas res idents 
must  add 5% sales tax . 

PRICES AND SPECIFI CATI ONS SUBJECT TO CHANGE WITHOUT NOTICE. 

C i rc le  307 on i nq u i ry card. 

• II 0 card is 1 - \14 inches higher than 
SWTP 110  card · interdigitated power 
conductors · contacts for power regulators 
and distributed capacitance bypassing 
• use wire wrap, wiring pencil o r  solder 
wir ing · t in- lead plating over 2-oz copper 
conductors wets quickly, solders easily 
• FR4-G1 0  epoxy-glass substrate. 

[LlEfUl()M} 
PERCOM DATA COMPANY. INC.  
2 1 1  N. KIRBY GARLAND. TEXAS 75042 

1214) 272·3421 



I T  I S  W H I T E
'
S T U R N  TO M O V E , A N D .  . . .  W H I T E  C H E C K S  W I T H  B O T H  Q U E E N  A N D  

K N I G H T .  B L A C K  I S  F O R C E D  . .  

• .  . . T O  M O V E  I N T O  T H E  CO R N E R ,  A N D  . . . . . . . . . . . .  N O W  W H I T E  S A C R I F I C E S  T H E  Q U E E N .  

T H E R E I S  N O T H I N G T H A T  B L A C K  C A N  D O  B U T  . . . .  W H E R E U P O N  W H I T E  G I V E S  C H E C K M A T E .  
T O  T A K E  T H E  Q U E E N  . . .  

Figure 2:  The sequence of moves that White makes to capture Black's King . . .  CHECKMA TE! 
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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 1 2 0  bytes per second 
cassette interfacing , 300,  600 or 1 200 
baud data terminal  interfacing. 

• Optional mod kits make CIS-30 + work 
with any microcomputer. (For M ITS 
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 M i kbug'" monitor. 

• Pr ices :  K i t ,  $79 . 9 5 ;  A s s e m b l e d ,  
$99 .95 .  
Prices include a comprehensive instruction 
manual. Also available: Test Cassette. Re­
mote Control Kit (for p rogram control of 
recorders) , IC  Socket K it . M ITS 680b mod 
documentat ion ,  Universal Adaptor Kit 
(converts CIS-30+ for use with any com­
puter). M I K BUG® Motorola, I nc.  

In the P r o d u c t  D e ve l o p m e n t  
Queue . . .  

Coming PDQ.  Watch lor announce­
ments. 

6809 Processor Card - With this SS-50 
bus PC board , you' l l  be able to upgrade 
with the microprocessor that Motorola 
designers describe as the "best 8-bil 
machine so far made by humans . "  
The Electric CrayonTM - This color 
graphics system includes its own 1-'p and 
interfaces to virtually any microcomputer 
with a parallel 1/0 port. 
Printer Interface - For your TRS-BOTM 
Interface any serial RS232 printer to you r  
TRS-BO'M with this system . 

'"ELECTRIC WINDOW. ELECTRIC CRAYON. Pilon-
30 and Pilon- I 0 are trademarks of Percom Oat a 

���Ct�l'a 1�r�demark of Tandy Corporation and Aa<lio 
Shack which has no relationship to Perc om 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'M and 
Pilon-1 QTM data cassettes 

• Orders-of-magnitude improvement in 
data integrity over ordinary audio cas­
settes. 

• Pilon-coated pressure pad e l iminates 
lint-producing felt pad of standard 
audio cassettes. 

• Smooth pi lon coating min imizes erra­
tic tape motion. 

• Foam pad spring is energy absorbin g .  
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. 

• I nterfaces two recorders. Record and 
playback circuits are independent. 

· Select 30 ,  60 , 120,  or 240 bytes per 
second cassette interfacing,  1 1 0  to 
9600 baud data terminal interfacing .  

• KC-Standard/Bi-Phase-M (double fre­
quency) encoded cassette data. De­
pendable self-clocking operation .  

· O ptional f i rmware (2708 E P R O M )  
Operating System avai lable.  

· P r ices :  kit ,  $99 . 9 5 ;  assemb led ,  
$1 29 .95 . 

Prices include a comprehensive instruction 
manual. I n  addition to the EPROM Operating 
System, a Test Cassette, Remote Control Kit 
(for prog ram control of recorders). and an IC  
Socket Kit are also available. 

[ ftlEJUlllM] PER COM™ 'peripherals for personal computing' 
PERCOM DATA COM PANY, INC.  

DEPT. B 
21 1 N. KIRBY • GARLAND, TX. 75042 

Ci rcle 308 on i nq u i ry card. 

CASSETIE SOFTWARE 
For 8080/Z-80 1-'Cs . . .  

BASIC ETC - Developed by the co­
authors of the original Tiny BAS I C ,  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 appl ications. 9 . 5K by1es 
of RAM . 1 200-baud cassette and 42-page 
user's manual . .  $35 . 00 
Cassette Operating System - EPROM 
(2708) COS for the Percom Cl-8 1 2  dual  
per ipheral interfacing PC card . .  $39.95 

If you're programming on a 6800 J.LC, 
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 ful l  assembly-type output listing .  
4K by1es of  RAM.  
(Order M68SG) . . . . . . . . . . . . .  $25 . 00 
Disassembler/Trace - Use to examine 
(or examine and execute) any area of 
RAM or  R O M .  "Software-single-step" 
through any progra m ,  change the con­
tents of CPU or memory location at any 
time, trace subroutines to any depth. 
2 . 3 K  by1es of RAM. 
(Order M68DT) . . . . . . . . . . . . .  $20 .00 
EPROM Support/Relocator Progra m ­
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 
E P R O M  operat ing addresses and then 
block move to your  EPROM b u rner ad­
dres s .  952 bytes of RAM . Loads at hex 
1 000 .  
(Order M 68EP)  . . . . . . . . . . . . .  $20.00 
Relocating Assembler & Linking Loader 
(M68AS) . . .  $50.00 
Relocating Disassembler & Segmented 
Source Text Generator (M68RS) $35.00 

Americana Plus - 1 4 tunes for the New­
tech Model 68 M usic Board in  machine 
language ready to load and run. Cassette 
compatible with Percom CIS-30 + and 
SWTP AC-30. Order MC-1 SW . .  $ 1 5 . 95 

HAR DWARE 
Newtech Model 68 Music Board - Pro­
d uces melodies, rhy1hms,  sound effects,  
morse code, etc .  from your programs. 
Includes manual with BASIC for writing 
m usic scores and assembly language 
routine to play the m .  Installs in SWTP 1/0 
slot. Assembled & tested . . . . .  $59.95 
The Percom ELECTRIC WINDOW'M -
Memory-resident and programmable ,  
th is  v ideo display character generator 
board for your SS-50 bus displays up to 
24 SO-character l i ne s .  Features dua l  
character generato rs , d u al - i ntens ity 
high-l ighting . One programmable regis­
ter controls scrol l ing.  Compatible with 
standard video monitors . . . .  $249 .95 
SS-50 Prototype Cards: 
Large card (up to 70 40-pin ICs) $24 . 95 
110 size card . . . . . . . . . . . .  $ 1 4 .95 

To order products or request additional lit­
erature, call Percom's toll-free number: 
1 -800-527-1 592 . For detail technical in­
formation call (214) 272-3421 . 
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Text contin ued: 

(capturing the King with his 
Queen) .  

• I f  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? I t  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 

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 sti l l  not finished. 
How can you tel l  that this is check­
mate? The only way to tell is to look 
at all of Black's possible moves and 
make sure that White can capture 
Black's King in each case . From the 
computer's point of view, the game is 
never over until the King is actually 
captured. 

A diagram of the analyses that 
have been carried out so far would 
look like figure 3 .  Each point (dot) in 
this figure denotes a position of the 
board. The lines between board posi­
tions denote moves . The actual 
moves that have been made are at the 
left, but there are other moves which 
were not taken . In Black's case, each 
of these led to Black's King being cap­
tured . In White's case, they were 
simply other possible moves that 

YOUR PERSONAL 
COMPUTER PROGRAM 

Could Be Worth $50 to $100,000 In Royalty Payments 
There is a big demand for Personal Computer Programs of all 

categories:  Games,  Entertainment, E ducational, Personal 

Finance, Hobbies, Diet Nutrition, Small Business, Doctors , 

Lawyers, Dentists, Homeowners, etc . 

You can give the programs you worked so hard to 
create "Maximum Exposure" with no risk of 
plagiarism by registering with PROTECT Registry and 
Referral Service. 
• We will send your program description to 25 major 

marketers - all inquiries will be sent to you for direct 
negotiation .  

• We will furnish copyright application materials with 
simple instructions, and also send in your copyright 
application. 

• We will register your program and keep it on file for you. 
GET STARTED TODAY 

SEND $5 .00 (Cash - Check - Money order) to: 
PROTECT, INC. 

P . O .  BOX 502 
FRANKLIN PARK , IL . 60 131 

We will send you registry and copyright 
materials, major marketer list and details of our 
service. 

(Your money cheerfully refunded if you are not satisfied with what you 

receive · Just Send Back ALL Materials Within 30 Days For Full Refund). 
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were not made because White has a 
way, as shown, of winning the game. 
This diagram is called a game tree . 

Figure 3: An illustration of the gmne tree 
diagrarn .  A complete game tree diagram 
would enumerate all possible moves so 
that tile optimum 1nove could be chosen .  

N · R G  d b l  c h  

K - R I  

Q - N B  ch 

N-87 m o t e  

P - R 3  

The game tree of figure 3 is a bit 
hard to visualize because there are so 
many possible moves. Therefore, in 
order 'to il lustrate 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 Whi te at 
each point, and only two possible 
moves for Black. This will almost 
never be the case in a real game situa­
tion; here i t  allows the tree to fit easi­
ly on one piece of paper, so that it can 
be readily visualized . Like any tree, 
this tree has leaves, branches, and a 
root; in this case A, B, C . . .  through P 
are the leaves, 5 is the root, and all  of 
the other nodes are branches . 



In any game tree, the first question 
you must ask is whether or not i t  is 
complete . A game tree is complete if 
every one of i ts 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, i t  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 o ther leaves 
represent a win for White . White 
(moving firs t )  can win by moving to 
branch 4 .  Black will move to branch 
1, and White now m oves to branch 
U, winning regardless of B lack's 
move (moving to leaf I or J ) .  

Furthermore, this i s  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 posi tions 
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 m ove 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 i t  is 
sti l l  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 Whi te 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 
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Figure 4: Simplified version of the game tree that assumes each player has only two 
possible moves. 

win, no matter what White does, and 
for exactly the same reason as before. 

In most cases, however, the game 
tree will be far from complete . In 
chess, for example, you might be in 
the middle of the game, and neither 
White nor Black can win the game in 
the next twenty-five moves. You can 

still use game trees, but in a slightly 
different way. The first thing to do is 
code your knowledge as to when one 
position is better than another in 
terms of material gained and lost. For 
example, if White captures a pawn 
and loses a Bishop, or captures a 
Knight and loses a Rook, then Black 
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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
n ing, the subject of this article . 

Once more I will set up an artifi­
cially small and simple game tree, in 
order to  illustrate how this works. 
Consider the game tree of figure 5, 
which is exactly the same as the game 
tree of figure 4 except that a value of 
the evaluation function at  each of the 
leaves of the tree has been specified . 
The evaluation function at the 
branches has not been specified, 
because this will be computed in a dif­
ferent way. Specifically, look at the 
leaves A and B. Since the value of the 
function is 26 at A, and 37 at B, you 
can conclude that, since i t  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 
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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 Whi te 
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 

Captur ing the Queen 
Captur ing a Rook 
Capturing a Knight or Bishop 
Capturing a pawn 
Doubled pawns 
Tripled pawns 
I solated pawns 
Two pawns next to each other 
One pawn guarding another 
Knight on opponent ' s  side of the board 
Same, with pawn guard ing it 
Bishop on strong d iagonal 
Rook on open f i le 
Doubled Rooks on open f i le  
Rook beh ind passed 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 o f  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 i t .  This, of course, 

9000 
5000 
3000 
1 000 
- 30 

- 1 00 
- 90 

1 0  
36 
40 
60 
24 
60 

1 70 

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 cast l i ng has occu rred 

60 
1 00 
200 
300 

- 200 
King moved before castl ing has occu rred 
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 
B ishop in front of King 's pawn or Queen's pawn 

- 200 
300 

- 30 
- 30 
- 36 

- 1 20 
- 20 

- 1 20 

Table 1: An abbreviated table of the approximate numerical values assigned to a variety 
of possible moves. 

5 
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Figure 5: Same game tree as that shown in figure 4, along with a specification of the 
evaluation function at  each leaf of the tree. 
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is only because it is Black's turn to 
move . On the next level up, it  is 
White's turn to play, and you can 
mark each of the nodes Y, Z, 1, and 2 
with the h ighest of the values of the 
nodes below it, because White now 
wants to make the ul timate 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, a t  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 ] .  

This does not, of course, have t o  be 
what actually happens in the game. 
Black might be a poor player, and 
play to node 2 instead of node 1, or 
Black might discover, upon looking 
more moves ahead, that node 2 is 
actually a better play than node 1 .  
This tends t o  happen i n  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? I t  
would be nice to find certain nodes 
that do not have to be constructed . 

Consider the situation at node Z .  
White has two possible moves : one to 
node S and one to node T .  At node S,  
White gets a score of at least twenty­
two on the next move . Is this a better 
move for White than the move to 
node T? To determine the answer, 
look at node T. The first thing you 
will see is that if White moves to node 
T, then Black can move to node G. If 
Black does that, White ends up with a 
score of only thirteen . By this point 
you already know what White should 
not move to node T because he can 
do better by moving to node S .  

Now look a t  node H .  I f  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 
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Figure 6: A more informative version of the game tree shown in figu res 4 and 5. Here the 
expected evaluation function values are shown at each of the nodes. 

score node H has-in fact ,  you do not 
have to generate node H at  all . This 
kind of logic can be applied to either 

� ··. ··· · I ; 
. 

Figure 7: A simple example to illustrate 
the principle of alpha-beta prun ing. 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 Knigh t. 

player; it  is called alpha cutoff in a 
case like this, where it is White's 
original move that is being considered 
(as at node Z here) .  It is called beta 
cutoff when it is Black's original 
move that is being considered. A lpha­
beta prun ing 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 .  I t  is Black's turn to move. 
By considering node 1 and all the 
nodes beneath it ( that is, nodes U, V, 
I ,  L 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 i s  whether o r  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 
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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 n o t  be any better for Black 
than a m ove to  node 1. Once you 
know this, i t  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 i t .  

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 m ove is bad, i t  
i s  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 o rder to 
guaran tee a winning strategy an 
en tire tree search of a complete 
game tree would be necessary. 
Alpha-beta prun ing is an algo­
rithm devised to optimize the use 
of game trees by reducing the 
num ber of branches n eeded to be 
searched. 

game tree: A graph ic representa­
tion of the decision making process 
involved in a sequence of m oves 
between two opponents. A com­
plete game tree is a representation 
in w h ich all the terminal nodes 
correspond to the end of the game. 
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lo red to you r specif ic req u i rem ents. Order No. EC-1 1 00 :  $39.95, plus $2.40 sh i pp ing & handl ing .  
Send Today or Phone (616) 982- 3411 for faster service on Heath Revolving Cha rge, VISA or Master Charge. 

Heath Company, Dept. 334·592, Benton Harbor, M l  49022 
- - - - - - - - - - - - - - - - - - - - - - - - - -� HEATH � 
:t;Qtttm·N'·? 

PLEASE RUSH M E :  

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

D Assemb l y  Language Se l f- instruct ion  Program 
EC-1 1 08 . . . . . . . . . . . . . . . . . . .  $49.95, plus $2.60 shipp ing & handl ing.  

D BAS I C  Language Self-i nstru ct ion Prog ram 
EC- 1 1 00 . . . . . . . . . . . . . . . . . . .  $39.95, p l us $2.40 shipping & h andl ing.  

Total  pr ice . . . . . . . . . . , . .  ______ _ 

M i c h igan residents add 
4 %  sales tax . . . . . . . . . . .  · -----

Add sh i p p i ng & h and l i ng . · ----- _____ Tota l shipping & h andl ing 

Total . . . . . . . . . . . . . . . . . .  · -----

Enclosed please f ind D check D money order for $ -----------------------------
or charge to my D Heath Revolving Charge D V I SA D Master Charg e :  Code # _____ _ 

Acct. # Exp. Date ------------

Signature ------------------:-------,-----;---c---;:---;-----------------­
(necessary to send merchandise) 

LPrices are mail order and subject to change without notice.  ED-130 

- - - - - - - - - - - - - - - - - - - - -
Circle 163  on inqu i ry card. 

SHIP MY ORDER TO: 

Name ----------
�

----
��

--------­
(p lease pr int) 

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

City ----------------- State --------

MONEY-BACK GUARANTEE 
OF SATISFACTION 

If you are not completely satisfied 
with the EC-1 100 BASIC Program or 
the EC-1 108 ASSEMBLY Program, 
simply return programs for a full 
refund of purchas

,
e price. 
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Interfacing the PET 

to a Line Printer 

Introduction 
From both software and hardware 

points of view, this article presents a 
design example for in terfacing the 
8-bit user port on the Commodore 
PET 2001 personal compu ter 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 in terface 
adapter (PIA),  manufactured by 
MOS Technol ogy. The 6522 is a 
general purpose 1 /0 (inpu t /output) 
device, configured as two 8-bit  1 !0 
ports A and B .  I t  provides hand­
shaking logic associa ted with parallel 
data transfers occurring through 1 ! 0  
port A .  Counter and timer, and 
elementary serial 1 10 logic are 
associa ted with the MCS6522 port B .  
I n  the PET 2001, most features o f  port 
B are reserved for in ternal use, leav­
ing port A as the only peripheral 
interface port available to the user .  

To the user, the MCS6522 peri­
pheral in terface adapter appears as 
sixteen contiguous memory locations. 
Table 1 identifies the sixteen ad-
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P K Govind 
National Center for 

Atmospheric Research 
Atmospheric Technology Div 

POB 3000 
Boulder CO 80307 

P ET Memory 
Locat ion  

59456 
594 5 7  
59458 
59459 
59460 

59461  

59462 
59463 
59464 

59465 

59466 
59467 
59468 
59469 
59470 
594 71  

F u nct ion  Prov ided by the 6522 

Output register for 1/0 port B. 
Data register for port A with handshake. 
1/0 port 8 data d i rect ion register 
1/0 port A data d i rection register .  
Read t imer 1 counter ( low-order byte). 
Wr ite to t imer  1 latch ( low-order byte). 
Read timer 1 counter (high-order byte) . 
Wr ite to t imer 1 latch (h igh-order byte). 
Access t imer 1 latch ( low-order byte). 
Access timer 1 latch (h igh-order byte) . 
Read low-order byte of t imer 2 and reset cou nter  inte r rupt .  
Wr i te to low-order byte of t imer 2 but do not reset i nterrupt .  
Access h ig h-order byte of t imer 2 ;  
reset counter i n terrupt on wr i te. 
Serial 1/0 shift register .  
Au x i l ia ry control register. 
Peripheral control register .  
I nterrupt f lag register .  
I n terrupt enable register. 
Data register for 1 /0 port A without handshake. 

Table 1 :  Internal registers of the 6522 peripheral interface adapter given in terms of 
addresses in the PET memory address space. Addtesses that are of direct concern to the 
PET user (for interfacing to pott A) ate shown in italics. 

dressable loca tions of the 6522 . Loca­
tions of direct concern to the PET 
user (for in terfacing 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 
opera tion may be selected under pro­
gram control : basic input/o u tput  

without handshake, strobed inputl­
o u tp u t  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 ex ternal logic by 



Stanley's office staff says Stanley always stays 
one step ahead. So no one was surptised when he 
showed up with Microsoft's COBOL-SO for the 
office computer. That's when things started 
happening. 

As Stanley explain , "Suddenly, the whole 
business operation is more efficient. I use it for 
everything: inventory, payroll, record keeping, 
customer and employee files. Since COBOL is the 
standard language for business and commercial 
applications, more programs are written in COBOL 
than any other language. Believe me, nothing 
beats it in tem1s of poweliul use of disk files, 
data manipulation facilities and interactive ter­
minal communications:' 

Stanley added loudly, "And that's versatility and 
efficiency I'd like to see more of around here. 

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

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

plete screen handling capability. The optional 
packed decimal format saves on mass storage by 
as much as 40%. And as Stanley puts it, "With 
my floppy disk system, that's a big plus:· 

Stanley can't say enough about his new addition 
to the office. ''COBOL-SO supports indexed and 
relative files, including DYNAMIC access, FILE 
STATUS, START, READ NEXT, DELETE 
and REWRITE. Bes t of all, interactive ACCEPT/ 
DISPLAY gives the most powelful screen handling 
capability possible. 

"Frankly:· says Stanley, "Microsoft COBOL­
SO's pelfom1ance is so swpe1ior it's set a whole 
new standard of efficiency for my staff. My new 
motto? 'Shape up or ship ouf Thanks Microsoft, 
my office will never be the same:' 

The COBOL-SO package for the CP/M or 
ISIS-IT operating system with documentation is 
$750. Documentation may be purchased sepa­
rately for $20. Dealer purchases and OEM 
license agreements available on request. 

MIIIICROSOFT 
10800 N.E. Eighth Suite 819 
Bellevue, Washington 98004 
206/455-8080 Telex 328945 

We set the standard. Circle 232 on inquiry card. 



Circle 97 on inqu i ry card. 

*********** 
Disco-Tech T.M. 

DDT 
T . M .  

Disc Drive Timer 
for TRS-80 ( 1 6K, 32K, 48K) 

& Apple Microcomputers 
Works with any disc drive. 

Radio Shack (new & old 
model drives), Shugart, MPI, 
Pertec & Vista. 
Get the bugs out of your disc drives 

with DDT. DISCO-TECH's brand­

new program which le ts  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 1  All  you need is  

DDT. two screwdrivers. and five 

min utes' tim e .  No more down time 

and costly repairs.  DDT is faster. 

easier. more accurate than strobe 

timing - and DDT is the O N LY way 

to adjust a Pertec, shorl of laking it lo 

a repair shop . Incorrect motor speed 

causes lost data and program in­

compatibi l i ty . DDT lets  you check 

disc drive motor speed routinely with 

a detailed motor speed analysis.  so 

your drives are always running righ t .  

Be sure to specify TRS-80 or Apple. 
Cassette $ 1 495 App l.e avaHable 

on d rskette or1 l y .  

Diskette $ 1 995 Postpaid 
Check, M. O. ,  Visa, Mastercharge 

California residents add 6qi sales tax. 

MLUP-1 
Machine Language Utility 

Package No. 1 

TRS-80 Level II or Disc BASIC 
( 1 6K ,  32K , 48K) 

Six machine language routines to 
make your TRS-80 more efficient . 
versatile and trouble -free . 

KEYBOARD DEBOUNCE/REPEAT ­

FORMATTED INPUT - UPWARD 

SCROLUNG - DOWNWARD 

SCROLUNG - SHIFT & DELETE -
SHIFT AND INSERT 

$ 2 5 Postpaid 
Write today for complete 
details or to order. diSCSQ <tegtl 

microcomputer products 
a divis1on of 
M o r t o n  T e c h n o l o g i e s , I n c .  
P . O .  Box 1 1 1 29 ,  Santa Rosa, Ca. 95406 

Dealer inquiries inuited. 
*********** 
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Listing 1: PRINTSCREEN, a program in BASIC wh icl1 p rovides a hard copy of any 
characters displayed on the PET's video display. An image of the text appearing on the 
screen is sent to the printer. Note that here the program was used to create its own 
listing. The data transfer rate is about 6 characters per second. 

5 R£/'1 FILENAI£ "PRINTSCREEN" 
10 REI'1 OOTPUT DATA TO EXTERtw... DEVICE 

15  REI1 IWIDSIW<E WITH LINE PRINTER 

16 R£/'1 CB2 F� DATA STROBE; TO lEV ICE 

18 RE1'1 CA 1 FOO AC1<t01..£IXI:; FR(I1 lEV ICE 

20 POKE S94S9 , 255:REI'1 DIRECTION OUT 
2S GOSUB lOO:R91 HANDStW<E t«JT READY 

34 Fffi I= 1 TO 25 : REI'1 SCAN ROO 
35 Fffi J=l TO 40 : REI'1 SCAN ro..t....s 
36 V=PEEK !32767+J-1+40t( J -l l l  

37 IF V>b4 TI£N V=V+32 : R£1'1  L�R CASE 
38 IF V<=26 TI£N V=V+64 : RE1'1  UPPER CASE 

39 IF V=l28 TI£N V=V-96:REI'1 SPACE 
40 IF J=l TI£N 180 : R£1'1  PRINT SPACE 
50 PO<E 59457, V AND 127: R£/'1 SEND VALl£ 

51 GOSUB 150: REI'1 READY TO OUTPUT 
52 GOSUB 1 00: REI'1 t«JT READY 

56 ACK=PEEK ! S9469 lAND2:R91 !NT FLG REG 

58 IF ACK 0 2 TI£N 5b : REI'1 ACI<N(]U!G: 
70 NEXT J 

READY. 

READY. 

LIST 71-97 

72 POKE S94S7, 13:REI'1 OR 
73 OOSUB lSO: R£/'1 READY 

7 4 OOSUB 1 00: REI'1 t«JT READY 

76 POKE S9457, 10:REI'1 LF 
78 � 1SO:R91 READY 

80 NEXT I 

82 OOSUB 100 

84 POKE 59457, 128 : R£1'1  STCf PRINT 

85 PRINTC!m ( 147l :R£1'1 CLEAR SCREEN 

86 END 

READY. 

� 

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

Interfacing to a Line Printer 
This example demonstrates how 

the PET parallel port can be inter­
faced to a line printer. The first step 
in the design is to examine the speci­
fication for the printer, and to iden­
tify the control and data signals 
which must be supported by the inter-

READY. 

LIST 98-199 

98 RE1'1 Stl8ROJT I NES 

100 REI'1 SET CB2 TO LOOIC l :t llT READY 

1 10 POKE ! 59468 l , P£EK ! 59468l 00 224 

120 RETOON 

150 REI'1 SET CB2 TO LOOIC 0 : REI'1 READY 
160 POKE ! 59468! , PEEJ( ( 59468 l rtro3lffil92 

170 RET� 
180 V=32 AND 127 :Rat SPACE 
182 GOSUB 1 SO: RE1'1 READY 

184 GOSUB 1 00: REI'1 t«JT READY 
186 OOTO 50 

READY. 

� 

READY. 
POKE 59468, 1 4  

READY. 

LIST 200-

200 PRINT" UPPer ind Lower Case • 

240 PRINT "ABCI6GliJ<UNFQRSTl.I'I.IXY2" 

250 PRINT"ibcdef9hij k l anopqrstuvwxvz" 

300 PRINT" These l i s t i n9s were aade on 

310 PRINT" TI "ode! 810 Printer" 

READY. 

� 200 
UPPer and Lower Case 

ABCOO:Gli�TUVWXYZ 

ibcdef9h ij k l anopqrstuvwxvz 

These l i st i n9s were lide on 

TI 1'1odtl 810 Pri nter 

READY. 

� s  

face. Figure 1 is a block diagram of 
the interface 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 



SELECTOR I l l  - C 2  
T H E  I N FO R MATI O N  MANAG EM E N T  SYSTEM 

I n c l udes these Appl ication S u b-P rog ra m s  . . .  
Sales Activity, I nventory, Payables, R eceiva bles, C heck/Expense R eg ister, 
Li brary F u n ctions,  M a i l i n g  Labels,  Appointm e nts,  C l ient/Patient R ecords 
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. . ·�,. • I . .  . . L� . . . . ·� C i rc le  2 1 3  on i n q u i ry card. 

RAN D O M ,  M U LT I-KEY R E C O R D  RETRI EVAL under CP/M, COOS, I M O O S, ADOS . . .  

S E L E C T O R  I I I · C 2  A L L O W S  I N S T A N T  

RECALL O F  A N Y  R E C O R D  U S I N G  A N Y  I N· 

FOR MA TI O N ITEM IN THE R E C O R D .  That 
statement deserves re-read ing ,  because 
that ab i l i ty m akes SELECTO R  I I I-C 2  t h e  
most powerfu l  i n format ion  management 
system i n  m i c rocomputers today !  

The t h ree major act iv i t ies i n  bus i ness 
comput i ng are . . .  Word Process ing ,  F i nan ·  
c i al Accoun t i ng ,  and t h e  stori ng ,  p ro·  
cess i ng ,  and report ing of  i n format i o n .  
The latter i s  where SELECTOR I I I-C2 

sh ines and f i l l s  the p rofessional  and per· 
sonal  need. 

The system represents the state of  t h e  
art us ing M ic ro-Ap's u n i q u e  record i ndex·  
i ng ,  q uery, and report wri t i ng methods.  
I t 's 'menu dr iven'  and uses screen 
d isp lays with al l  the ins t ruct ions  and er·  
ror sen s i n g  t h at a l l ow the nov ice to 
q u i ck ly  l earn the system and acco m p l i sh 
h is tasks. 

With SELECTOR I I I·C2 you . .  
• def ine a record format ass ign ing  u p  t o  
2 4  f ie lds  a s  ' key· f ie lds  -mean ing  t h at 
records can be i n stant ly reca l led by 
name,  date,  quant i ty ,  Z I P  Code,  o r  
what ever. 

• c reate a f i l e  and beg in  enter ing ed i ted 
and veri f i ed data i m med iate ly .  

• browse t h rough yo u r  f i le  i n  key f ie ld 
o rder ,  maki ng whatever changes or dele·  
l ions n eeded . 

• select co l lect ions of records meet i n g  
y o u r  exact req u i rements a n d  arranged i n  
t h e  o rder  wanted. 

• create a u n iq ue report t h at conta i n s  
t h e  p recise i n format ion y o u  need · w i t h  
n u mer ica l  tota ls ,  averages, maxima,  and 
m i n i m a  · for  any per iod of  t ime and sum· 
m arized by name. date . . .  o r  by any i tem 
you wan t .  

• br ing  an app l i cat ion o n - l i n e  i n  hours i n ·  
stead of  months. 

S E LECTOR I I I-C 2 is a ' t u rn-key' system 
t h at can manage most app l i ca t ions  as is .  
I t  i nc l udes source-code and p re-def ined 
record formats and sub-programs to per· 
form the tasks l i sted at top o f  page. Pro· 
g rammers can eas i ly  add o ther sub·  
p rograms . us ing  the syst em's  power fu l  
u t i l i t ies . to perform v i rt ua l ly  any  specia l  
com putat i o n  o r  func t ion  req u i red.  

The system 1 u ns unde 1  C B A S I C  Ve1 s .  2. 
and i s  p 1 iced at $345. I t ' s  ava i l ab le  in a 
va1 ie ty of C P/ M .  d i s k  fo1  mats i n c l u d i ng 
Dynabyte; N o 1 t h  Sta1 : M i c 1 o po l i s :  TRS·  
80: H e l ios I I :  Heat h k i t :  i CO M ;  A l ta i 1 :  l m ·  
sa i ;  C 1 0memco;  and othe 1  s .  

- - - - - - - - - - - - -
1 Available f r o m  computer  s t o r e s  war ldwrde I 
I L I F E BOAT Associates I 
1 2248 Broadway. Su i te 34. I 
I New York. N . Y  1 0024 • ( 2 1 2 )  580·0082 I 
I Or order d i rect from I 
I M I CR O -A P  I 9807 Davona Dr ive. San Ramon.  CA 94583 

1 ( 4 1 5) 828-6697 1 - - - - - - - - - - - - -



P E T  U S E R  L I N E  P R I N T E R  
P ORT 

OUT PUT DATA 

P A 7 - PA O  ) DATA P O RT 

I J 5 :  C - L l  

OUTPUT C B 2  DATA STROBE 
HANDSHAKE I J 5 : - M l  

I N P UT  CA l A C K N L G  
HANDSHAKE I J 5 : - B l  

P A7 - PA O :  O u t p u t  d a t a  used to support 
p r i n t e r  d a t a  port. 

DATA STR O B E : Si g n a l s  to pr i n t e r  t h a t  d a t a  Is 

a v a i l a b l e  at  the pr i n t e r d a t a  
p a r t . 

A C K N L G : S i gna l s  to the PET t h a t  t h e  
p r i n t e r  h a s  acce p t e d  t h e  data. 

J 5 :  - A  P E T  u s e r . port c o n n e c t o r  J 5 -
P i n  A .  

I n i t i a l i z e  l / 0  por t 

D a t a  d i r e c t ion r e o i s t e r  
far a u t  put. 
Out p u t  h a n dshake C B 2  
n o t  r e a d y. 
S e t  DATA STR OBE 
S c a n  i n d i c e s ,  I = J ::  I 

G e t  D a t a  
P E E K  o t  loc a t i o n  
for 
Row I, C o l u m n  J 
AS C I I Va l u e ' V 

Figure 1 :  Block diagram of printer inter­
face-using 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 
t o  p o s i t i on 
l i n e  p r i n t e r  

NO 

figure 2, and a program listing is in­
cluded in listing 1 .  The program is 
called PRINTSCREEN . lt scans the 
twenty-five l ines 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 PE T Com­

modore Systems, 901 Cal ifornia Ave, 
Palo Alto CA 94304 . 

2. PET User Notes, Volume 1 , Issue 2 ,  
January 1 978. PET User Group, POB 
37 1 ,  Montgomeryv i l le  PA 1 893 1 .  

3 .  A n  Introduction to Microcomputers, 
Volume II: Some Real Products Adam 
Osborne and Associates, POB 2036, 
Berkeley CA 94702. 

, - ------ ----, 
I A c k n ow l e d g e d  I 

- --� b y  I : p r i n t er I 

L _ _ _ _ _ _ _ _ _ _  j 

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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DiSll 
0 oOS 3 .0 SEPTEMBE R 1 

EFFECTI VE ••• 
ONLY$. 

H A R D W A R E  F O R  T R S-so·· 
D Pertec Disk Drives F0-200 _ _  . _ _ _  . _ _ _  . S375.00 ea. 

These are 40-track Drives that are completely compatible 
with the T RS-So'"'and Radio Shack Drives. 3.0 DOS included. 
Wilt allow Turning Oiskelle over and Write on other sitle. 

0 4-Drive Cable for Pertec Drives . . . . . . . . . . . . . . . . . . . .  $35.00 

0 0ECwriter Ill, 132 Character . _ .  _ _ _ _  . _ .  _ .  _ .  _ _ _ _ _  S2500.00 
1 1 0 to 9600 band EIA tractor feed keyboard printer. This 
is truly the nicest printer available. (30 day deliverv) 

0 701 Centronics TRACTOR F E E D  
Bidirectional Printer . . . . . . . . . . . . . . . . . . . . . .  $1 500.00 
2Y1 times as fast as the Radio Shack 779 Printer. has futl 
size 132  Char. Carriage Bell tone. Complete with Cable 
plug in and use. Shipped Freight COO.  

0 200 ns 16K Dynamic Memory Cl ips  for  Keyboard or Expan-
sion Interface, lifetime Guarantee, complete . . . . . .  Sll 0.00 
lifetime Guarantee. Complete with Instructions and Jumper 
Blocks. 

0 1 0  Key Numerical Keypad Kit 

0TRS-BO '"Level I I  - 1 6 k  

0 Expansion Interface 
0 RS-232-C I n terface _ 

_ .S79.95 

. . .  _ _ _  S750.00 

. . . .  S275.00 
. .  s B9.00 

O R D E R  N O W  A N D S A V E 
j ust  I i st  the i tems you want 

and mai l this conven i en t  coupon .  

SO F T W A R E  BY ACS 
[ ' Monitor N o. 3 .  _ S29.95 

Complete Machine language Monitor for  T RS-sd'"teatures: 
F ind ,  E D I T ,  Relocate. Symbolic Dump to Tape, etc. 

UMonitor No. 4 . . . _ S49.95 
All of the commands that reside in Monitor No. 3, plus: 
RS-232 l /0 , Disk Program 1/D, Symbolic Dump to Disk for 
Loading into Disk Editor/ASM., Track & Sec 1/0 for  
modification. 

0 P C L E N O  _ _ . . .  _ . .  S 1 5.95 
Will Patch ASC I I  I i les of Basic Programs or text or DATA 
F I LES so that they rnay be loaded into the Disk Version of  
the Electric Pencil for Edit ing purposes comes on Cassette 
that will automatically create a Disk tile of PCLEND.  

l; MAKE TAPE A N D  M A K E  D ISK 
for Cassene Dealers . . . .  . _ . . S69.95 
These are two programs that will allow you to take any type 
ol  Program from Disk and store it on tape for  mailing 
purposes. When the user receives the program in the mail 
on cassette, it is loaded into the computer which will 
automatically make a Disk f i le of  the program. 

UCP/M & C BASIC lor the TRS-BO '" 
CP/M Includes: MOVCPM,  STAT , P I P. Oump, DOT .  ASM 
(8080), ED, plus 6 user manuals. 
WM . . . . . . . . . . . .  � mM 
C Basic-2 Includes: X R E F 2 ,  CBAS2. and manuals. 
C BASIC 2 . . _ _  . _ S99.95 

0 G 2  L E V E L  Ill BASIC for TRS-BO ·�- _ . Special S39.95 
D T E L COM - Telecommunications for the TRS-BO '�- . . .  _ S29.95 

Telecommunications for the T RS-Bo'"' allows one TRS-80''" 
to communicate with another through the RS-232-C over 
the phone line. 

Orders received by 6.00 p.m. shipped �l 
next day on Master Charge, Visa, Cer- .=.. 
tified Check or Money Order. Per- r,. 

r - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - 1 

sonal Checks require 14 days to clear. 11 · 

No C.O.D. Collect calls not accepted. , _ u 
All H ardware warranted for 90 days except 
Radio Shack equipment which is warranted by 
ACS for one full year. Software quaranteed for 
replacement only. Prices subject to change 
without notice. AUTOMA TED COMPUTER SOFTWARE SERVICE ( 6 1 5 )  244-2 7 9 8  

D ivision of � [l(]rTJ(lUffJ( IJJIJri[J I N C .  

1 Send Check or Money Order payable to - 1 : SOFTWA R E  • P . O .  Box 6009 7 • N ash v i l l e ,  T N  3 7 206 

I O u a n  Description 
I 
I 
I 
I 
I 
I 
I 
I 
I 

H AN D L I N G  C H A R G E  $ 1 .50 
T E N N .  RES .  A D D  6% S A L E S  TAX 

U n it Price 

TOTAL 

Total 

0 Check 
0 Money Order 
0 Master Charge 
O Visa 

Card No .  
Exp .  Date ____ __ 

I Name -------------------------------------------------
1 
I Address 
I 
I 
I 

State 



A Spacecraft Simulator 

This article describes a BASIC pro­
gram that enables the user to design 
and put into orbi t 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 i t  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 al titude 
and range information for possible 
plot ting 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 i teration, 
the computer calcula tes formulas of 
the form: 

V1,,,., = V,,,,,,., + acceleration X dt (1 )  

The final values are then taken as  the 
initial ones for the next i teration. An 
i teration 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 contirwed 011  /)age 1 08 
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Listing 1 :  BASIC listing of the rocket launcher program. 

ROC K E T  LAUN C H E R  P R O � R A M  

10 D I M  11. ( 1 0 0 )  , A O ( 1 0 0 )  , A 1 ( 7 )  , A 2 ( 7 )  , A 3  ( 6 )  , A 4 ( 6 )  
2 0  P R I N T  " D E S I G N li. N D  O R G I T  A S PAC E S H I P .  T � P E  N O . S T AG E S  U P  T J  6 .  " 
3 0  I N PU T  11. 5  
4 0  PR I N T  " V E R H ' I C A T I O N , " ; A S ; " STZ\G E S . "  
5 0  l\ 6  = A S  + l 
6 0  P R I N T " E N T E R  I T E R Z\ T I O N  T I � E I N  S EC . , A N D  O R 3 I T  H E IGHT I N  M I .  " 
7 U  P R I N T " . 1  S EC .  IS OK A N D  • 0 1  3 E TT E R , '3 U T  ;H T H  M O R E  C PU T I M E .  " 
8 0  D l PUT '1 7 , A 8 
9 0  P R I N T " VE R I E' I C A T I O N , I T E R A T I O N  T I M E  " ; A 7 ;  " ,  O R '3 I T  H E I G H T  " ; A S  
1 0 0  P R I N T " E N T E R  PAYLOli. D  W E I GH T  I N  PO U N D S . " 
1 1 0  I N PUT A 2  ( A 6 ) 
1 2 0  A 1 ( A 6 )  = 0 . 0  
1 3 0  P R I N T " V E R H ' I C A T I O N , P A Y L O A D  ·:l E I G H T , " ; A 2 ( Z\ 6 )  
1 4 0  F O R  A 9  = 1 TO 11. 5  
1 5 0 8 = A 6  - 11. 9  
1 6 0 3 0  = 3 + 1 
1 7 0 P R I N T " E N T E R  S T .Z\ G E  " ;  3 ; "  F U E L  A N D H U L L  fto/ E I G fl T S  I N  L!J S .  " 
1 8 0  I N PUT Z\ 1  ( B ) , Z\ 2 ( 13 )  
1 9 0  P R I N T  " S T A G E  " ; B ; "  F U C: L  " ; Z\ l ( B ) ; "  L B S . , H U L L  " ; A 2 ( B ) ; "  LBS . " 
2 0 0  A 2  ( 3 )  = 11. 2  ( 8 )  + A 2  ( '3 0 ) + A 1  ( '3 0 )  
2 1 0  8 1  = 11. 2  ( B )  + A 1  ( 3 )  
2 2 0  P R I NT " E N T E R  S TA G E  " ; 3 ; " T H R UST li. T  L E .l\ S T  " ; 3 1 ; "  . LB S . " 
2 3 0  I i� PU 'l'  '1 3  ( 3 )  
2 4 U  P R I N T " STAGE " ; 3 ; "  T n R U S T , " ; A 3 ( 3 ) ; "  L B S . " 
2 5 0  P R I NT " E N T E R  S P f:C I F I C I M PU L S E  OF S T .l\ G E  " ; B ; " F U E L /O X I D I Z E R .  " 
2 6 0  P R I N T " TH I S  I S  T H E  T H R U S T -TO-B URN R A T E  R.l\T I O .  " 
2 7 0  P R I N T " FO R  G A S O L I N E  = 2 5 0 ,  P E R OX I D E  = 3 0 0 , L I QU I D  H Y DROG E N  = 5 0 0 .  " 
2 8 0  I N PUT 1'14 ( 3 )  
2 9 0  P R I N T  " V E R I F I C A T I O N , STAGE " ; B ; "  S PEC I F I C I M PU LS E " ; A 4 ( B )  

3 0 0  N E XT A 9  
3 1 0  3 2  1 0  
3 2 0  3 3  !3 2  * A 7  
3 3 0  8 4  3 6 0  
3 4 0  '3 S  3 3  I 1 0 0 . 0  
3 5 0  8 6  5 2 8 0 . * . 3 0 4 8  
3 6 0  B /  6 . 6 7 E - 1 1 * 5 . 9 8 3 E 2 4 
3 7 0 '3 8 ATN ( 1 • ) / 4 5 .  
3 8 0  3 9  9 0 .  
3 9 0  c = 1 .  0 
4 0 0  C O  S QR ( B 7 / 9 . 8 0 6 6 5 ) 
4 1 0  C 1  C O  
4 2 0  C 2  S QR ( B 7 / ( C O + S 6 * A 8 ) ) I . 3 0 4 8  
4 3 0  C 3  0 . 0  
4 4 0  c 4 .0 . 0 
4 5 0 C 5  0 . 0  
4 6 0  C 6  0 . 0  

4 7 0  C 7  0 . 0  
4 8 0  C 8  0 . 0  Listi11g 1 continued 011 page 1 08 
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o T a b s  
o 1 32 co l u m n s 
0 1 0. 1 2 . 1 3 . 2 .  1 6. 5 

c h a r act e rs/ i n c h  
o 2 .  3 . 4 .  6. 8 o r  1 2  l r n e s l l n c h  
o O p t i o n a l  t ractor  feed 

Teletype 
M odel 43 K S R  

$ 1 095.00 
o 1 1 0 or 300 b a u d  
o RS232C/ASC I I  
o P m  feed/8 1h "  H x 1 1 " W 

paper rs pe r fec t f o r  f r l r n g  
a n d  copy r n g  

o S h l f t l ock K ey 
o P r i n t  K e y  
o I n t eg r at ed N u m er r c  P a d  
o E d r t r ng F t m ct r u n s  
o Ec x t r e me l y  Co m pact 

1 5 " w X 1 9" [) X  1 4 " H 
o S r l e n t  fa n - f r ee oper a l r o n  

PE N R I L  300/1 200 
M O D E M  

Originate/Auto-Answer 

$799.00 

o R S232 
• F u l l  d u p l e x  over v o i c e  

g rade p h o n e  l r nes 
o 1 year w a r r a n t y  
• S t a n d  a l o n e  

LA34 
DECwriter I V  

$1 229 . 00 
o 1 1 0 or 300 b a u d  
o RS232C fASC I I  
o F r r Ct ron  feed/up t o  1 5 . w i de 

paper 
o 9x 7 dot m a t r r x .  1 1n p ac t  

p r i n t r n g 
o U p per / lower case 

o 1 32 c o l u m n s  
o U p p er/lower case. t ru e  

desce n d e r s 
o D ot m at r rx r m pact  p r r r r t r n g  

The 550 B ANTAM 
from Perk in-E lmer 

$799. 00 
Al l  the featu res of the 

H azel t ine 1 400 & 
LSI  A D M - 3A plus 

o U p per /L ow e r  C ase 
o 7x  I 0 C h aracter  M at rr x 
o W l1 r t e or B l ack C h ar acters 
o T r a n s p a r  er1t  M o d e  
o A d d resable C u r s o r  
o T a b � u n c t i o n  
• B ac k s pace K e y  

• 0-300 o r  1 200 b a u d  
• B e l l  2 1 2A & 1 03/ 1 1 3  

co m p a t i b l e  
• F C C  cert i f i ed for  d i rect 

co n n ect i o n  t o  p h o n e  l i n es 
v i a  RJ 1 1  C v o i c e  j ac k  
( s t a n d a r d  e x t e n s i o n  
p h o n e  r a c k )  

U S R -300 Series 

U S R - 3 1 0 O rig inate U S R-330 

Acoust i c  Cou pler 
$ 1 5 9. 00 

o 0-300 B a u d  
• B e l l  1 03/ 1 1 3  c o m p a t i b le 
o S t a n d  A l o n e  
o RS232 
o 1 Year War r a n t y  
o C rystal  C o n t r o l l ed 
o State of t h e  Art LSI  c i rcu i t ry 
o 5 stage act ive f i l t e rs 

O rig inate/ 
Auto-Answer 

M o dem 

$339. 00 

FCC cert r f ied for d i rect  
c o n n ect i o n  t o  phone l i nes vra 
standard extension phone 
Jack 

U S R - 320 
Auto-A nswer M o dem 

$31 9. 00 

U . S .  R C B CTI CS, I N C.  
1 035 W .  LAKE BT. 

Sales 
C H i cAoa, I L L .  6a6o? (3 1 2) 733-0497 

General Offices (3 1 2) 733-0498 
Service (3 1 2) 733-0499 

106 BYTE Nov,.mher 1 070 C i r c l e  379 on inqu iry card. 

Give them 
the Gift of 

- - L·&. ·�S:.':mE 
ClULDREN'S 
RESEARCH 
HOSPITAL 
Danny Thomas, Founder 

St. Jude Ch i l d ren ' s  Research 
Hosp i ta l  is the o n ly 
research i nst itution 
ded icated so le l y  to the  
conquest of catastroph ic 
d i seases of c h i l dhood .  

In  less than twenty years, 
the know ledge and new 
treatment procedures 
deve loped there have 
brought hope to sufferi n g  
ch i ldren who  once  would 
have been ca l led incurab le .  

Th is  knowledge i s  free ly 
shared with ped iatricians  
and  phys ic ians  a l l  over the 
world .  Ch i ldren adm itted to 
St. Jude Ch i l dren ' s  Research 
Hosp i ta l  study p rograms 
receive total medica l  care 
without cost .  

Th i s  un ique hospita l  needs 
he l p  to conti nue. I n f la t ion  
keeps eat i ng  away at  the  
value of the do l l a r  and 
increases the cost o f  
operation .  At  the same t ime, 
the very success that a l l ows 
chi ldren under its care to l ive 
longer means that St. Jude 
must provide f ree care to an  
i nc reasing number o f  
patients .  

P l ease jo in in th i s  effort to 
save chi ldren everywhere. 
Write: ALSAC-St. Jude 
Chi ldren ' s  Research 
Hosp i ta l ,  539 Lane Ave. , 
Memph is ,  TN 38 1 05 for 
further i n format ion .  

P l ease give these chi ldren 
the Gift-of- Life by send i ng  a 
tax-deductab le  gift. 
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DIGITAL RESEARCH 
Sollware/ will\ Uenual l.bnual .6.1one 0 CP/M• Floppy Diskette Operating System -

Packages suppfied on dtskette complete w1lh 8080 as­
sembler . text edt tor, 8080 debugger and •/anous ulthltes 
plus full documentalton. CP/M available configured lor 
mas: popular computer/dtsk systems mcludmg: Nortll 
Star Smgle. Double or Quad denstty, Altar 8" dtsks. 
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tCOM Micro Dtsk plus many ott1er configurattons avatl­
able otf the st1ell . . . . . . . . . . .  $145!$25 

0 MAC - 8080 Macro Assembler Full Intel macro defmt­
ltons. Pseudo Ops mclude RPC. lAP. REPT. TITLE, 
PAGE, and MACUB. Z·80 library rncluded. Produces 
Intel absolute llex output plus symbols file tor use by SID 
(see below) $100/$15 

D SID - 8080 symbolic debugger Full trace. pass count 
and oreak.·p01nl program 1 1sting system wrth back· trace 
and hrstogram utihhes Wh.:m used witt1 MAC. provrdes 
full symbofrc display of memory labels and equated 
values .$85/$15 

D T E X  - Test forma1ter t o  create pagrnated. page· 
numbered and JUSirfred copy from source text tries. dr· 
reelable to drsk or prrnter . $85/$15 

D DESPOOL - Program to permrt srmultaneous prrnting 
���a��e

f���s����
k whr le

. 
u��r ex�cut�s an_oth�.

r��g?$�� 
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MICROSOFT f efJ-4 

0 Disk Extended BASIC - Versron 5. ANSI compatr· 
bfe wrth long variable names. WHILE/WEND. charning. 
varrable length trte records .$300/$25 

0 
�!s��r��:r:��!r;et�����;g�, g��e�����t;;/

t
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Iron. Produces standard Mrcrosoft relocatable binary out· 
put. Includes Macro·80. Also linkable to FORTRAN·80 or 
COBOL·SO code modules $350/$25 

0 FORTRAN-80 - ANSI ·55 (e<cept lo• COMPLEX) 
plus many extensrons. Includes retocatable object com· 
plrer . lrnk.ing loader , library wrth manager Also rncludes 
MACRO·BO (see below) .$400/$25 

0 COBOL-SO - ANSI '74 Retocatabte object output. 
Forrnat same as FORTRAN-SO and MACRO·BO 
modules. Complete !SAM. rnteractrve ACCEPT/DIS· 
PLAY. COPY. EXTEND .$625/$25 

D MACRO-SO - 8080!ZBO Macro Assembler Intel and 
Zilog mnemonrcs supported Relocatable lrnk.able output. 
Loader Lrbrary Manager and Cross Reterence L1st 
utrlrtres rncluded .$149/$15 

D EDIT -80 - Very last random access text editor tor text 
w1th or witbout trne numbers. Global and 1ntra·line com· 
mands supported Frle compare utJlrty rncluded $89/$1 5 

MICRO FOCUS 
0 CIS COBOL (stan dard) - ANSI ·74 COBOL 
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ully 
�is Y��ev���Y��;����i�g dynam1c 1 tJies and a full ISAM frle 

taolrty. nteractive debug 
and powe support protected 
and unprotected CRT screen formatting from COBOL 
programs used w1th any dumb termrnal $850/$50 

0 as COB subset comprter 
lor us£: on aluable range ot 
COBOL tan el 2 and 1ncluding 
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1nte
.
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D Forma 1 - CRT screen editor to build application CRT 

formats wrth rotected an freld areas. Out· 
put rs CO copyrnQ rnto CIS 
COBOL re of wrrt1ng screen 
1nput an hand and greatly speeds 
rnteraCIJVG ammrng. Output requrres CIS 
COBOL compact compiler $1 25/$20 

0 Forma 2 - Forms 1 screen editor plus indexed file 
applrcatron program genera�oru �tJl,omatJ_cally creates a 
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mrng experrence l�lput program directly com· 
pried by erther ot C S COBOL compilers .$200/$20 

EIDOS SYSTEMS 
0 KISS - Keyed Index Sequentral Search. Offers com· 

plete Multr·Keyed Index Sequenlrc!.l and Drrect Access frte 
management Includes burlt·rn utrlrty lunct1ons for 16_ or 
32 brt arrthme\lc. stnng/rnteger conversiOn and stnng 
compare Delivered as a relocatable linkable module rn 
Mrcrosoft lor mat lor use wrth FORTAAN·BO or COBOL­
SO, etc .$535/$23 

0 KBASIC -� M1crosott Drsk. Extended BASIC wrth a\1 
KISS laCrl1tres. mtegrated by rmplementatron of n1ne 
addrlronal commands rn language. Package rncludes 
KISS REL as descrrbed above. and a sample marl Irs! 
program . .  $995/$45 

'LP M rs a trade name 01 Drgrtal Researcn 
· ·,�eo ,.., a trademark oi Zr log. Inc 
· · 'UNIX rs a tradnrnark oT Bell Laooratorres 
. . . .  WHATSIT? rs a trademark. of Computer Headware. 

f"CP M lor Heath T AS·80 Model l  and PolyMorphrc 88 13 are 
mod1lred and must use especially comuded vers1ons of 
S'fSTern and apphcatrons soltware 

1 1 rn1yMo1 pnrc I:}Cj 13 CP M sctwduled tor Septcrnoer t 5 release 

oJl���! I tJ.i4 ,,, .... 
; w1th Manual 

MICAOPAO Manual Alone 0 Super-Sort I - Sort. merge. extract utrhty as absolute 
executable program or linkable module rn Microsoft for· 
r.nat. Sorts fixed or variable records with data rn brnary. 
BCD. Packed Dec1mat. _EBCDIC, ASCII. floating, fixed 
porn!, exponentral. !reid JUStified, etc. etc. Even variable 
number of frelds per record1 • •  $2251$25 

0 Super-Sort I I  - Above avadable as absolute orooram 
only . . $175/$25 

D Super-Sort I l l  - As 11 wrthout SELECT/EXCLUDE 
$125/$25 

0 Word-Star - Menu driven visual word processing sys­
tem for use with standar� _terminals. Text formatting per-
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one document while simultaneously editing a second. 
Edit lacrlities include global search and replace. read/ 
write to other text files. block move. etc. Requires CRT 
terminal with addressable cursor positioning $445/$25 

D Word-Master Text Editor - In one mode has super· 
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mode. provrdes full screen editor for users wrth serial 
addressable·Cursor terminal $125/$25 

SOFTWARE SYSTEMS 
D CBASIC-2 Orsk Extended BASIC - Non·rnteractrve 

BASIC wrth pseudo·code compiler and runtrme mterpre· 
ter. Supports full file control. charnmg, rnteger and ex· 
tended precrsron varrables. etc. $1 09/S1 5 

��#� ))r� 
STRUCTURED SYSTEMS GROUP 

D General Ledger - lnteractrve and tlextble system 
prov1drng proof and report outputs·. Customrzatron of COA 
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COA correctness. etc. Journal entr1es may _be batched 
prror to postrng. Closmg procedure automatrcally backs 
up 1nput tries. All reports can be tailored as necessary. 
Aequrres CBASIC . . . .  $899/$25 

0 Accounts Receivable - Open rtem system with 
output for rnternal aged reports and customer·oriented 
statement and b1l1ing purposes. On·Lme Enquiry permits 
rnformat1on lor Customer Serv1ce and Cred1t depart· 
,ents. Interface to General Ledger provrded it both sys· 
terns used. Requrres CBASIC $699/$25 

D Accounts Payable - Provrdes aged statements of 
accounts by vendor wrth check wrrtrng tor selected rn· 
vorces. Can be used alone or wrth General Ledger and/or 
wrth NAD. Requires CBASIC .$699/$25 

0 LETIERIGHT -
ters or other d 
delete and mo 
Iron. Designed 
ings. Requires 

0 NAD Name and Address selection system - rnteractrve 
marl hst crealron and marntenance program wrth output 
as full reports wrth reference data or restrrcted rnforrna· 
tion for marl labels. Transfer system ror extractron and 
transfer at selected records to create new hies. Requrres 
CBASIC . . . . . $79/$20 

D QSORT - Fast sortfmerge program for fries wrth f1xed 
record length. varrable !reid length rnformat10n. Up to frve 
ascendrng or descendrng keys. Full back·up of rnpuf fries 
created. .$95!$20 
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DORIAN SOFTWARE 

0 PAYROLL SYSTEM - Maintains employee master 
file. Computes payroll withholding tor FICA. Federal and 
State taxes. Prrnts payroll register. checks. quarterly re· 
ports and W·2 forms. Can generate ad hoc reports and 
employee lorm letters with mai l labels. Requires 
CBASIC. Supplied in source code. .$590/$35 

0 APARTMENT MANAGEMENT SYSTEM - F,. 
nancial management system for receipts and security 
deposrts of apartment protects. Captures data on vacan· 
cies. revenues. etc. for annual trend analysrs. Daily report 
st1ows late rents. vacancy notrees. vacancres. income 
:�s�;��g����:.

cancie�. et_c. Requ�res CBAS1�.5�g��� 

0 INVENTORY SYSTEM - Captures stock levels . 
costs. sources. sales. ages. turnover. markup, etc. 
Transactron information may be entered for reporting by 
salesman. type of sale. date of sale. etc. Reports avail­
able both for accounting and decrsion makrng. Requrres 
CBASIC. Supplied rn source code. .$590/$35 

D CASH REGISTER - Marntarns tries on daily sales. 
Fries data by sales person and rtem. Tracks sales. over· 
rrngs. refunds. payouts and total net deposrts. Aequrres 
CBASIC. Supplied rn source code .$590/$35 

0 tiny C - Interactive rnterpretive system for teaching 
structured programmrng technrques. Manual rncludes full 
source hstrngs .$75/$40 

Prrces and specrfrcatrons subtect to change •.v rthout notrce 

Son:�;�;l.lanual Manu•l Alone D BDS C C�mpller - Supports most majC?r features of 
language. rncluding Structures. Arrays, Pornters. recur· 
srve function evaluation. linkable wrth library to 8080 bi­
nary output. Lacks data initialization. long & float type and 
stat1c & register class specifiers. Documentatron includes 
··c·· Programming Language book. by Kernighan & 
Ritchie . . .  . . . .$1 1 0/$15 
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retocatable form.g::_���'\'iat'or� from A-Natural source 
to Microsoft MACf3�ource and from A-Natural ret to 
source . . . . . . . . . . . . . . . . . .  $330/$15  

0 ALGOL 60 Compi ler --:- Powerful block-structured 
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rmplementrng almost all Algol 60 report features plus 
many powerful extensions including string handling direct 
disk address 1/0 etc. Requires Z80 CPU . . .  $1 99/$20 

D zeo Development Package - Consrsts of: ( 1) disk 
trle hne ed1tor. w1th global rnter and rntra·lrne facrl1tres: (2) 
Z80 retocatrng assembler. Zrlog/Mostek mnemonrcs. 
condrtronal assembly and cross reference table 
capabrlrtres. (3) hnkmg loader producrng absolute Intel 
hex drsk trle. .$95/$20 

0 ZDT - ZBO Debugger�. 1!t\ break and examrne 
reg1sters wrth stai��,

. 
�s\ek mnenomic disas· 

sembly displays. rO,tres laY to DDT. $35 when or-
dered with ZSO D Jo'P1Tient Package . . . . . .  $50/$10 

0 DISTEL - Drsk based drsassembler to Intel 8080 or 
TDUXrtan ZBO source code. lrstrng and cross reference 
fries. Intel or TDUXrtan pseudo ops optronal. Runs on 
8080. . . . . . . . . . . . . . . .$65/$10 

D r;liSILOG - As DISTEL to Zilog Mostek mnemonic 
fries. Runs on ZSO only . . . . .  $65/$10 

D TEXTWRITER Ill - Text formatter to justify and pagr· 
nate letters and other documents. Special features in­
clude insertron of text d_uring execution from other disk. 
Iiles or cons_ole , permrtting recipe documents to be 
created tram linked fragments on other files. Has facilities 
tor sorted index. table of contents and footnote insertions. 
Ideal for contracts. manuals, etc. .$125/$20 

0 Postmaster - A compreQ._e�,yl% package for marl list 
ma

.
rntenanc

. 
e. Feat

.
ur�nl;!�� i(e9;d record extr

.
actron 

and label productiorf!t.'A"'f'g� 'ett lh program rs rncluded 
whrch prov1des ne\.�tl!tleYS' on srngle sheet or contrnuous 
torms. ReqUires CBASIC . .  $1 50/$25 

0 WHATSIT?*- - lnteractrve data-base system usrng 
assocratrve tags to retrreve informatron by subject. Hash· 
rng and random access used for last response. Requires 
CBAStC . $1 25/$25 

D XYBASIC lnteractrve Process Control BASIC - Full 
drsk BASIC features plus unrque commands to 11andle 
bytes. rotate and shrlt. and to test and set brts. Ava1labte 
1n Integer, Extended and ROMable versrons. 
Integer D1sk or Integer ROMable . . . . .  $295/$25 
Extended Orsk or Extended ROMable . .  $395/$25 

D SMAUBO Structured Macro Assembled Language -
Package at powerful general purpose text macro proc-
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REPEAT·WHILE, DO·END. BEGIN·END constructs 
. . . . .  $75/$15 

0 SELECTOR II - Data Base Processor to create and 
maintain single Key data bases. Prints formaHed. sorted 
reports wrth numerical summaries. Available for Microsoft 
and CBASIC (state whrch) . Supplied in source code 

. .  $195/$20 
D SELECTOR Ill - Multi (r.e .. up to 24) Key versron of 

Selector II. Comes with applications programs including 
Sales Activity, Inventory. Payables. Receivables. Check 
Regrster. Expenses. Appointments. and Client/Patient. 
Requires CBASIC. Supplied in source code .$295/$20 
Enhanced version lor CBASIC-2 . .  $3451$20 

0 CPM/374X Util ity Package - Has full •ange ol 
!unctions to create or re-name an IBM 3741 volume, dis· 
play drrectory informatron and edit the data set contents. 
Prov1des full file transfer facihtres be\'Neen 3741 volume 
data sets and CP/M files . .$195/$10 

0 BASIC UTILITY DISK - Cons;sts of : ( t  J CRUNCH 

t�� -s��:Cr�f���
g utility 1o reduc

�Jte 
B��� aa�

d
d 
i��S

��� 
Basic. (2) DPFU reci!lion subroutrnes tor 
computing n· tal functions rncludrng 
square root. nat base 10. sin, arc sin. hyber-
bohc sin, hyperbolic arc sin. etc Furnished rn source on 
drskette and documentation .$50/$35 

0 STRING BITS ­
Routines to find. I 
and compare char 
eliminates the pro 
handling rn FORT 

D Fllppy_ Disk Kit --:-Template and instructions to modify 
single srded 51/4 '" drskettes for use ol second side rn sin· 
gled s1ded drives .$1 2.50 

Software for most popular 8080/Z80 computer disk systems 
including NORTH STAR, iCOM, MICROPOLIS, DYNABYTE DB8/2, 
EXIDY SORCERER, SD SYSTEMS, ALTAIR, VECTOR MZ, 

Orders must specrfy 
disk systems and 
tor mats e g North 
Star srngle or douole 
density, IBM smgle or 
2Dt256, Alta1r. Helros 
11. Mrcropohs Mod I or 
II. 51/4 .. soft sector 
(Mrcro rCOMISD 
Systems Dynaoyte). etc B " IBM, HEATH H1 7 & H89, HELlOS, IMSAI VDP42 & 44, REX, 

POLYMORPHIC 881 3 '  OHIO SCIENTIFIC and IMS 5000 formats . ' 

Shopping List 
No.6 1�The SoNware Suparmarket rs a trademark of Lifeboat Assocrates 

' 

Add $1 /rtem shrppmg 
{$2 mrn ) Add S I 
addrtronal !or UPS 
C O D  
Manual cost 
applicable agarnst 
prrce of subsequent 
sottware purchase 
Tt1e sale of eac11 
oropnety software 
package conveys a 
11cense lor use on one 
system only 

Lifeboat Associates, 2248 Broadway. NY. NY 10024 (21 2) 580-0082 relex. 668585 



Listing 1 contin11ed: 

4 � 0  C ':l  � 0 . 0  
5 0 0  D � 0 . 0 
5 1 0  D O  0 . 0  

5 2 0  D 1  � 0 . 0  

5 3 0  0 2  � 0 . 0  

5 4 0  D 3  � o . u  

Text COtltin1 1ed: 

5 5 0  P R I � T " TH E  S H I P  C A N  S � I V E L  " ; 8 2 ; "  D C G I S E C . " 

5 6 0  P R I N T  " E A RTH ' S  G RA V I T Y  I S  3 2 . 1 7 4  F T I S EC I S E C . " 
5 7 0  P R I N T  " F O R\v i\ R D  V C L:JC I T Y  N G S D C D  r O H  O R !3 I T  " ; C 2 ; " F T I S E C . " 
5 t! O  D � D + 1 

pounds being required firs t .  For each 
stage, the computer then asks for the 
weights of the fuel and hull (or 
tanks),  the maximum thrust desired, 
and the specific impulse of the fuel . 
To insure the possibil ity of achieving 
orbit ,  a fuel to hull weight ra tio of 4 
or 5 to 1 is suggested. A thrust of 
about 20 percent more than the mini­
mum amount required to lift the ship 
is suggested, so that the ship has suffi­
cient acceleration, even when heavily 
laden with fuel .  

5 9 0  D 4  A 2  ( D )  I 2 .  2 0 4 6  

6 0 0  D S  A 3  ( D )  I !\ 4 ( D )  I 2 .  2 0 4 6  

6 1 0  D 6  � A 1  ( D )  I 2 .  2 0 4 6  

6 2 0  D 7  � D 6  
6 3 0  D B  � A 3 ( D ) I 2 . 2 0 4 6 * 9 . 8 0 6 6 5  
6 4 0  P R I N T " I GN I T I O N Of ST AG E " ; D ; " ,  E N T E R  T � E  S T AGE N U M 9 E R . " 
6 4 5  I N PUT X 1  Specific impulse i s  a figure of merit 

for fuel performance, the thrust to 
burn-rate ratio.  Suggested values for 
different fuels are given in the pro­
gram.  Knowing the thrust and speci­
fic impulse defines the burn rate, and 
knowing the amount of fuel on board 
designates how long it will last at full 
throttle expenditure .  Next, a printout 
chart, to be described shortly, dis­
plays initial fuel, alt itude, and the 
velocity status of the ship . 

6 5 0  GO TO 1 0 9 0  
6 6 0 P R I N T  " E N T E R  T H ROTT L 8  S C TT I N G I N  '1; ,  F Hml 0 TO 1 U O , " 
6 7 0  P R I N T  " T H R U S T  ANGLE I N  DE G . r R:JM - " ; J 4 ; "  T O  " ; B 4  

6 8 0  P R I N T " AN D  B U R N  T I M E  I �  S EC ON D S . " 

6 9 0 I N  PUT D 9 , E , E 0 
7 0 0  D 9  A 9 S ( D 9  I 1 0 0 . 0 )  
7 1 0  E l D 9  * D B  

7 2 0 E 2  D 9  * D 5  * A 7  

7 3 0  E J  E 2  I 1 0 0 . 
7 4 0  E 4  E O - ( A 7  I 1 0 0 . 0  

7 5 0 E 5  C S * C 1 

7 6 0  E 6  0 . 0  
7 7 0  I F  E O � 0 . 0  T H E N  1 0 3 0  
7 8 0  I F  C 1  < C O  T Y E N  l O B O  
7 9 0  E 6  � E 6  + A 7  

B O O  E 7  = D 7  - ::: 2 
B l O E B � E l l  ( D 4 + ( D 7 + E 7 )  / 2 . 0 ) 

8 2 0  I F  E 7  > �  E 3  T H E N  H S O  
B 3 0  E l  � 0 . 0  

8 4 0  E B  � 0 . 0  

B 5 0  I F 1\ 3 5 ( E - S 9 ) < 3 5  T H E N  9 3 0  
8 6 0  I F  E < 3 9  T H E N  8 9 0  

Listi11g 1 con t in11erl  011  p11ge 1 1 0 

At this point ,  the flight begins; the 
user is in control, and must specify 
the throttle setting, firing angle, and 
burn time for each maneuver. The 
force on the ship (in newtons) is first 
compu ted from the throttle setting 

• INFINITE BASIC •·M 
R ELOCATABLE MODU L ES FOR TH E TRS LEVEL I I  A N D  DOS SYSTEMS 

LOAD ANY OR ALL MODULES. FOR $49.95 THE CORE PACKAG E INCLUDES: 
oo MATRIX PACKAG E oo oo STR I N G  PAC KAG E oo 

Over 30 BASIC commands inc luding: 

oo Matrix Read, I nverse, Transpose, and Ident ity. 
S i m u l taneous Equations ! ! !  

oo Add, Subtract, or M u l t i p l y  Scal ars, Vectors, or M u lt i ·  
d imension arrays ! ! !  

oo Dynamical ly Reshape, Expand, Delete Arrays, Change 
arrays in  m id-program. 

oo Copy array elements, set arrays to scalar, zero arrays, 
move arrays. 

oo Tape array read and write i n c l u d i n g  str ing arrays. 

FOR $29.95 more get the QO BUSIN ESS PACKAGE QO 
oo E l i m i nate round-off error ! !  M u l t i p l e  precision packed 

deci m a l  arithmetic.  1 27-d i g i t  max. accuracy 
oo B i n a ry search or sorted arrays. I n sert new elements in 

sorted arrays ! ! !  
oo Automatic page head i ngs,  foot ings,  and pagi nation.  

I n c l udes forced end·of-page. 
oo Automatic hash for record retrieva l ! !  And more for your 

professional packages. 

C O M M A N D  P ROCESSOR 'COM P ROC' for $1 9.95 (DOS only) 

Over 40 BASIC commands including: 

oo Left and right j u s t i fy, tru ncate, rotate. Text j u s t i f icat ion.  
Str ing center i n g .  

oo Delete or 1 n sert su bstri n g ,  P a c k  stri n g s ,  Convert to u pper 
or lower case. 

oo Trans l ate characters, Reverse strings, Verify funct i o n ,  
N u mber of occurrences. 

oo Masked str ing searches for s i m ple or array variables. 
Encrypt or decrypt str ings.  

oo Compress/ u n compress character s t r i n g  arrays to 6 bits or 
less per character. 

oo A N D  the famous RACET mach i n e  lang uage SORTS. M u lti·  
key m u lt ivariable a n d  string. Sort 1 000 elements in 9 sec ! !  

FUTURE QO ADD-ON PACKAGES oo w i l l  include 
QO STATISTICS QO IN PUT/OUTPUT oc G RAPHICS QO 
Attn: TRS Add-On O E M ' s :  We can s u p port your special  

hardware add-o n s  w i t h  d i rect BASIC commands.  
System H ouses: We l icense System House usage of 
oo I N F I N ITE BASIC oo modu les. 

Extend DOS-AUTO command to perform m u l t i p l e  steps either at power-up or as a user command 
Execute a script consist i n g  of a sequence of commands or data from a BASIC command f i le .  

Check, VISA, M/C C.O.D. 
Calif. residents add 6% 

REMODEL + PRO LOAD for $34.95 (Specify 1 6, 32, or 48K version) 
REnu mber any sect ion of a program, MOve program segments, DElete program l i nes . 
Com b i n e  programs with ren u m ber and merge. Load or save any portion of program from tape. 

DISK SORT PROGRAM 'DOSORT' for $34.95 (Specify 32 or 48K, minimum 2 disk system) 
SORT/ M E R G E  m u l t i-d i s kette seq uent ia l  fi les.  M u l t i p l e  variables and keys. 
I nc l udes mac h i ne lang uage in-me mory sorts, comparators and string hand l i n g .  

COPY SYSTEM TAPES with 'COPSYS' for $1 4.95 (Non· DOS) 

108 Nrwembf'r 1 070 ·C' BYTE Puhlication-: Inc 

Telephone Orders Accepted 
(71 4) 637·501 6 

WHEN ORDERING PLEASE 
ADVISE PUBLICATION SOURCE � RACET COMPUTES � 

702 Palmdale ,  Orange CA 92665 

Circle 3 1 0  on inquiry card. 



Something new on the Horizon 
from 

Technical SyitemJ ConJultantJ 
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 1 7 digits. Most math functions are 
accurate to 16 digits with a minimum accuracy 
of 13.5 digits. Integer variables have been 
included to allow fast execution of control loops 
and array indexing. Even with the double 
precision math package, this BASIC is still one 
of the fastest around. 

The business programmer will appreciate the 
versatile PRINT-USING capabilities which 
include dollar and asterisk fill, trailing minus 
sign, imbedded commas, and scientific 
notation. New string functions have been 
added for string searching (INSTR) and for 
creating a string which is the date (DATES$). 
DPEEK and DPOKE are 16-bit peek and poke 
type functions. The SCALE command has 
been included to eliminate the round-off errors 
typically encountered in binary math packages. 
The INCH$ function allows single-character 
input from the terminal. Programmer control of 
control C breaks is also included. 

Overall, the Extended BASIC is the most 
complete BASIC offered for micro users and is 
only available on FLEX'" disk. A system with at 
least 32K of user space is recommended. 
Specify 8" or 5" media (5" 6800 is FLEX'" 2 0) 
and either the 6800 or 6809 version when 
ordering. 

AP68-12 
SP09-6 

Circle 363 on inquiry card. 

6800 Extended BASIC 
6809 Extended BASIC 

$100 
$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. 

L� technical I\,,VtemJ 
coniultanti. 1nc. 

Box 2570, West Lafayette, IN 47906 
(317) 463-2502 

BYTE Nuvembcr l979 109 



Listing 1 colltillued: 

870 39 = 39 + B3 
880 GO TO 900 
890 B9 = 39 - 33 
900 E9 = 39 * BB 
910 C4 = COS(E9) 

920 C = SIN (E9) 
930 f = E8 * C4 
940 FO EB * C 
950 Fl C5 + f * A7 
960 C6 ( C5 +fl )l2.0 

970 C7 C7 +C6 * A7 
980 F2 FO + C6**2 I Cl - B7 I Cl**2 

990 f3 CS + F2 * A7 
lOOU F4 = Cl + ( C8 + r3 I I 2. 0 * A7 
1010 IF 09 <> 0.0 THEN 1030 
1020 F1 E5 I F4 
1030 07 E7 
1040 C5 = Fl 

1050 CB = F3 
1060 C1 = F4 
1070 IF E6 < S4 THBN 770 
1080 C3 = C3 + 2:6 
1090 D2 = 02 + 1 
1100 A(D21 = ( C1 - co I I . 3048 
1110 IF C9 >= A(D21 THEN 1130 
1120 C9 = ."-. (D21 
113 0 IF A ( D 2) > = 0 . 0 ·rH E � 115 0 
1140 A(D2) = 0.0 
1150 IF A (021 < 400000.0 Til8N 1170 
1160 D 3 0 3 + 1 
1170 l"S A(D2) I 5280. 
11so F6 ca 1 .3048 
1190 f7 F6 * 15.122. 
1200 FB C5 I .3048 
1210 F9 f8 * 15.122. 
1220 AO (D21 = C7 I i36 
1230 G = 100. * D7 I D6 
1240 GO D7 I D5 
1250 Gl i37 I Cl**2 - C6**2 I Cl 
1260 G2 DB I (D4 + D71 I . 3048 
1270 03 G2 * 15. I 22. 

1280 G4 G2 - ( G1 I .3048 
1290 G5 G4 * 15. I 22. 

1300 G6 G1 I .3048 I G2 
1310 G7 100. * G6 
1320 88 90.0 
1330 IF G6 >= 1.0 THEN 1350 
1340 G8 = ATN( G6 I SQR( l.O - G6**2 I I I 38 

1350 G9 = S;)R( B7 I C1 ) I . 3048 
1360 H = 100. * F8 I C2 
1370 HO 100. * A(D2) I AS * 5280. ) 
1380 H1 = 100. * F8 I G9 
1390 H2 = ( C2 - FB I I G2 
1400 H3 = ( G9 - FB ) I G2 
1410 IF f6 = 0.0 THEN 1440 
1420 H4 (A8*5280. - A (02) ) I F6 

1430 If H4 <= 9999.99 THEN 1460 
1440 H4 = 9999.99 
1450 REM-TIMES OVER 9999.99 SET TO 9999.99 TO NOT EXCEED DISPLAY. 
1460 If 03 <> 1.0 THEN 1480 
1470 PRINT "400K FT. ACHIEVED, YOU ARE IN VACUUM. " 

1480 PRINT "FLIGHT TII�E", "FUEL LEFT", "AT FULL THROT. ","SHIP l-INGLE" 
1490 PRINT C3;"SEC,",G;11%11,GO;"SEC,",B9;"DEG.'' 

1500 iORINT " 

1510 PRINT "ALTITUDE","ASCENT RATE","FORWARO V.","RANGE" 
1520 PRINT /\ (021; "FT." ,f6; "FTISEC" ,fo; "FTISEC" ,1\0 (D2); "MI." 
1530 PRINT F5;"MI.",F7;"MIIHR.",f9;"MIIHR." 
1540 PRINT " 
1550 PRINT "i•lAX ."-.CCEL","MAX V8RT .>.CCEL","ANGLE(C.A.)","Tf!ROT(C.A.)" 
1560REt�-"NGLE (C.A.I, CRITICAL ANGLE FOR CONST. ASCENT AT !"ULL THROT. 
1570REM-THROT(C.A.I, CRITICI\L THROT. OF CONST. ASCENT 1\T 90DEG. 
1580 PRINT G2;"FTISIS",G4;"FTISIS","FULL THROT.","V8RT. POS." 
1590 PRINT G3;''MI/H/S'' ,G5;'' MI/H/S'',G8;'' DEG.'' ,G7;'' %'' 
1600 PRI'<T " 
1610 PRINT H;"% ORBITAL VELOCITY",HO;"% ORBITAL HEIGHT. " 
1620 PRINT Ill;"% VELOCITY '<EEDEO FOR ORBIT AT CURRENT ALTITUDE:." 
1630 PRINT " 
1640 PRINT " "," ","TIME: TO ACHI€VE::" 
1650 PRINT "ORB. ALT.","ORJ. VEL.","CUR. ALT. ORB. VEL." 
1660 PRPJT "AT CUR. RATS", "AT FULL THROT.", "AT FULL THROT." 
1670 PRINT rl4;"SEC.",H2;"SE:C.",H3;"SEC." 
1680 PRINT " 

110 November ·1979 ©BYTE Publ;cat;ons Inc 

Listing 1 contillued 011 page 111 

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 
1s 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 (m/s2). 

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: 

Vp.=V,,+a,,Xdt (2) 
V,,., = (V,, + V0.)/2 (3) 
range= range+ V,,., X dt (4) 

where, for a particular iteration, V", 

is the initial horizontal velocity, vfh 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: 

where, r,,. is the initial value of the 
vertical distance of the ship from the 
Earth's center, G is the gravitational 
constant, and M is the 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 



The following constants were 
used in listing 1: 

G: Gravitational constant, 
6.67X 10-"Nm21kg2 

M: Mass of the earth, 
5. 983 X l024kg 

g: Gravitational acceleration, 
9.80665 N!kg, 
m/sec2=32.174 ft!sec2 

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� - yz�•vh ) I a, 

r,v r,v (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: 

Listing 1 continued: 

1690 IF H < 100.0 THEN 1760 
1700 IF HO < 100.0 THEN 1760 
1710 DO = DO + 1 
1720 IF DO > 1 THEN 1760 
1730 PRINT "IN DESIRED ORBIT. TO CONTINUE ENTER 1, TO PLOT ENTER 2. " 
1740 INPUT HS 
1750 IF H5 = 2 THEN 1920 
1760 IF C3 = 0.0 THEN 660 
1770 IF D7 <= E3 THEN 1800 
1780 IF A (D2) <= 0. 0 THEN 1800 
1790 GO TO 660 
1800 IF A(D2) = 0.0 Tf!EN 1890 
1810 IF D < AS THEN 580 
1820 D1 = D1 + 1 
1830 IF D1 <> 1 THEN 1850 
1840 P RIN T "LAST s·rli.GE SHUTDOwN." 
1850 IF DO <> 0.0 THEN 1880 
1860 IF A (D 2 ) <= 0. 0 THEN 1880 
Ul70 GO TO 660 
1880 It' 11. (D2) > 0. U THEN 1�20 
1890 H6 = INT( SQR( F6**2 + P8**2 ) + .5) 
1900 H7 = I NT( SQR( F7**2 + F9**2 ) + .5) 
1910 PRINT "YOU CRASHED AT ";H6;" FT/SEC, ";H7;" �II/HR. " 
1920 PRINT "AFTER ";D2;� PLOT POINTS: " 
1930 FOR HS = 1 TO D2 
1940REM-PLOT A(H8) Y-AXIS, VS. A0(H8) X-AXIS, AL-riTUDE VS. RANGE. 
1950 NEXT H8 
1960 !19 = 25.0 

1970 REM-LOWER 25% CUTOFF OF ALTTTUDE FOR A BLOWUP PLOT. 

1980 I = C9 * H9 I 100.0 * 1.0001 
1990 TO = 02 + 1 
2000 TO = IO - 1 

2010 Ir A(IO) > I THI':'l 2000 
2020 Il = 100.0 • . 'IO(IO) I A0(D2) 

2030 P RINT "LOWER ";H9;"% OR ";I;" MI. OF MAX ALT. ATT'ITNEO. " 

2040 PRI'lT "FIRST ";I1;"% OR ";AO(IO) ;" MI. OF TOTAL RANGE. " 

2050 PRINT "wiTH ";Iv;" STEPS:" 
2060 FOR !2 = 1 TO IO 
2070 REM-PLOT .'I(I2) Y-AXTS, VS. A0(T2) X-.1.\XIS, LO��ER ALT. VS. RANGE." 
2080 NEXT I2 
2090 END 

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 second2• For example, if the 
engine can deliver about 40ft/s2 the 

ship can accelerate at 8ft/s2 against 
gravity. 

Next the percentages of the orbital 
velocity and altitude are presented. 
The final items displayed are the time 
to achieve orbital altitude at the cur­
rent ascent rate, and the time to 
achieve orbital velocity at the current 
full throttle rate of horizontal 
acceleration. 

At this point the user is ready for 
the next move, and must again 
specify a new throttle setting, firing 
angle, and burn time. Finally, at the 
end of the mission (either when you 
achieve orbit, or run out of fuel), you 
can plot a picture of your trajectory, 
altitude versus range, and an expand­
ed plot of the start of your mission, 
the lower 25 percent of your total 
attained altitude. 

Have fun. As you will soon learn, 
getting your spacecraft to achieve 
orbit is no easy task. • 
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. 1 59 . 95 

Persci 277 Dble 
Density . 1 395 . 00 

lmsai PCS B0/ 1 5  . .  . 599 .00 
Anadex DP 8000 

Printer . .  995.00 

S I N G L E  Q U A N TITY P R I C E  

Livermore Accoustic 
Coupler • 

Centron1cs 
M ic ro Printer . 

. . .  249 .00 

. . 395 . 00 

5 "  Scotch D iskette . Box/ 34 .95 
8 "  Scotch Diskette . Box/39 . 95 

* Our prices are too low t o  advertise. Please call or write. 

We now carry a ful l  line of 
Alpha-M icro Products 

We h ave a f u l l  staff of Program m ers and Computer 
Consu l tants  to des ign , con f i g u re and del i ver  a Tu rn key 
Computer System to m eet your  spec i f ic  req u i rements .  

SYNCHRO-SOUND 
The Computer People 
1 93-25 Jamaica Aven.ue, Jamaica, New York 1 1 423 
TWX 71 0·582·5886 
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ENTER P R I S ES, I N C. 

PHONE ORDERS. CALL: 

N EW YORK - 2 1 2/468·7067 
LOS ANG E LES - 2 1 3/628- 1 808 

C H I CAGO - 3 1 2/641 -301 0 
DALLAS - 2 1 4/742-6090 

C i rc le  355 on i n q u i ry card. 



The National Micropastime 

During the past few years I have 
spent too many Saturdays soldering 
i n t e g r a t e d -c i rc u i t  s o c k e t s  i n t o  
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 a t  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 

Joseph J Roehrig 
JJR Data Research 

POB 74 
Middle Village NY 11379 

Listing 1: Program Input which accepts data from the terminal and stores it in disk files 
for use by the baseball simulation .  This program and others in the system are written in 
North Star BASIC and use the North Star disk system.  

J. () (1 Jr 1 fl ( } ) r N $ (  1 0 )  

1 2  J S = ' - - - - - - - - - - ' 
1 5  I N P U T ' T E A M  F I L E 7 ' r F $  

::! 0  CJP F N l O r F $ 

'.' 0 ! ' H I T T E I� S ' 

1 0 0 I"'DI'� A ,, O  f ll 1 6  

1 1 0  I N P U T ' NA M E  7 ' r N S  

1 2 0 ! ' (I A T S r A B r H r D r T r HR r B B r K CJ ' 

1 3 0 I NPU T ! ' ?  ' r B C 7 1 r C r B C l l r B C 2 l r B C 3 l r B C 4 l r B C 5 l r B C 6 1  

1 3 2  I F C = O T H E NC = l  

1 3 5 I NPUT ' OK ? ' r Z $ \ I F Z $ ( ) ' ' T HE N 1 1 0  

1 3 7  B 9 = B C 1 1 \ H = C - B C 1 1  

1 4 0 C = C t B C 5 l \ B C l l = B C 1 l /C 

1 4 2  FCJRF = 2 T CJ 4 \ B C F I = B C F I / B 9  \ I F F = 2 T H E N 1 4 6  

1 4 4  B I F I = B < F > + B < F - 1 1 

1 46 N E X T \ B C 5 l = C B 9 t B C 5 l l / C \ B C 6 l = B I 6 1 / H 

1 :S �i N$ " N $ t J $  

1 6 0 W R I T E 1 0 r N S r B C 7 1 \ F CJ R E = l T CJ 6 \ WR I T E t O r B C E I \ N E X T \ N E X T  

1 9 0  1 ' P I T C H E I� s · 

2 0 0  F O H A ,= O T IJ'7 

2 1 0  I NP U T ' N A M E  7 ' r N $  

2 2 0  I • nm CJ W S r lF ' r H r i< B r l\() ' , 

:·� 3 () I N P UT l ' " ' r B C O I  r C r B C l l  r B C 2 )  r B C 3 )  

2 3 2  l F C = O T HE N C = l 

235 I NP U T ' CJK " ' r Z $ \ I F Z $ ( ) ' ' T H E N 2 1 0  

2 3 7  (I"' C * 2 , '75 

2 4 0  C = I C * 2 . '7 5 l t B C 1 l t B C 2 1  

;�:50 B < l > ,, B ( l l / C 

2 6 0  B C 2 l = < B < 2 l /C l + B < 1 1  

2 / 0  B C 3 1 ,= [1 ( 3 1 / C 

2 T'.'i N $ ,= N $ ·L / $  

2 8 0  W R I T E 1 0 r N $ r B C O l r B C l l r B C 2 l r B C 3 1  

290 N E X T \ Z = O \ F IJRA= l T 0 1 3 8 \ W R I T E t O r Z \ N E X T \ C L O S E t O \ E N D  

T E A M  F I L E " 7 5 - B O S T CJ N  

H I T T E R S  

NAME " Y A S T R E M S K I  

B A T S r A B r H r D r T r HR r B B r K O 

? l r 54 3 r 1 4 6 r 3 0 r 1 r 1 4 r 8 7 r 6 '7 OK 7 
P I T C H E R S  

N A M E  " W I SE 

T H R O W S r ! P r H r B B r K O  7 O r 2 55 r 2 6 2 r '7 2 r l 4 1  OK 7 

Figure 1: Portion of sample execution of the program Input of listing 1 .  Normally data is 
entered for sixteen nonpitching players and ten pitchers. 
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Listing 2: A program, Roster, which reads data from a disk file 
concerning composition of a given baseball team and displays it 
on the terminal for inspection by the user. Figure 2 shows an 
example of its use. 

T E A M  F I L E  7 7 5 - B O S T O N  

I D  H I T TEI�S B A T ci H IT �i :>B 3 1'<  1 m  D B  1\0 

10 D I M B C 6 l o N S C 1 0 )  

1. 2 N 1;•• ' 

1 5  I NPUT ' T E A M  F I L E  7 ' , F $  

1 7  

2�:i ! • ] D • , 
30 I ' H I T T E R S  B A T S  H I T S  28 38 HR 

4 0  F O R A •• O T O l 6  

5 0  R E A D l O o N S \ F O R B = O T 0 6 \ RE A D l O o B C B I \ N E X T  

�:5 5 ! % 2 J , A , • • ,  

60 1 N 1; o T I"' B C 1 6 I o B C O i o 

6 :o I '/.'SF"J , B ( l ) , D ( �· ) , f< ( 3 )  , D ( 4 )  ' B  ( :'i )  ' B  ( 6 )  

70 N E X T  

7 �.=, ! I • \ ! • " \  ! • I [ I  • , 

80 I ' P I T C H E R S  R - L  H I T S  BB K O ' 

B B  K O '  

0 Y A " T R E M S K I  

1 D O Y l_ E  

2 BLI R L io S O N  

3 P E T R O C E L L I  

4 E V A N S  

5 L Y N N  

6 R I C E 

7 F I S  I\ 
8 C O O f" E I\ 

9 C A R B O  

1 0  GR I G Ci i N  

1 1  B E N I QLIEZ 

1 2  M I L L E R  

1 3  H E: I  S E  

1 4  M O N T G O M E R Y  

1 5  B L A C K W E L L  

1 6  C O N E G L I A R O  

1 . 2 3 2  

1 • 2<J6 

0 . 2 3 4  

0 . 2 1 7  

0 • 2 4 \1} 

1 • 2 <f ]  

0 . 2 9 0  

0 . 3 0 0  

1 . 2'13 

1 . 2 0 4  

0 . 2 26 

0 • 2
'
6 2 

1 1 6 3  

0 . 20 !:1 

0 . 2 2 1  

:::.� 1 7 2 

0 :l O B  

. :? o :::J . 2 1 2  . J O B . 3'70 1 6 '1 

::.� :1. 9 . 2 4 0  . 2 B 1  3 4 0  . 0 5 1  

1 / 1  1 / B . 2 1  '1 . 3 06 1 0 1  

1 ::i t.> 1 6 7  . �' 4 0  • 3 0 '1 l 'l'l 

. 2 1. 2 . 2 6 5  .:llH . 3 4 9  . 2 0 1  

. 2 6 9  • 3 0 '1 • 4 2 <? . 4 02 . 2�55 

1 6 7  1 9 0  . 3 1 6  . 3:50 . 3 1 3  

1 6 1  . 2 0 /  . 3 2 2  . :l ? 3  1 B 2 

1 7 '! 2 4 2  • 3 B' 1  • J:�j2 1 :'i 7 

• 2:56 :! 9 3  4 76 4 1 0  • ::.� r; 1 
. 0 8 7  . O B 7  1 0 1  • 2 !:J�j L 3 3  

1 ? 2  . 2 4 7  . 2 7 4  . :3:'; 1 1 4 4  

. O 'l :"i 1 4 :3 1 4 3 . 3 2 6  . 2 3 0  

1 1 1  1 11 1 1 1  • :-� 3 8  . 06 :1 

. 2 2 }  • :.? �) 0  2 9 �'; . 2 4 1  • 2 4 �3 

l1 :5 1 9 2 :l '!2 ::''lf:J 1 2 3  

1 4 3  1 4 :3 4 2 '1 2 3 1  1 !:1 0  

't O F IJ F\ A "• O HI 9 I D  F' I T C H E R S  1\ -- L H IT �3 IJ B  1\U 
1 0 0 R E A D l O o N S o l< C O i o D C 1 1 o l< C 2 1 o B C 3 )  

:t 0 5 ! :% ::.! r , A , ' · ,  

1 1 0  1 N $ o T A B C 1 6 1 o B C O i o 

1 2 0 I ;(:7i F 3 ' B ( l ) ' f< ( 2 )  ' B  ( 3 )  

1 3 0 N E X T \ E N D  

everything is a l l  righ t .  Any other in­
put allows for the reentry of the data . 

0 

1 

2 

3 

4 

5 
6 

7 

8 
9 

W I S E  

T I A N T  

L E E  

M O R E T  

C L E V E L A N D  

W I LUIU G H B L  

F' O L E  

D R A G IJ 

S E G U I 

B U R T O N  

0 • 2 :'5 3 . :3 2 3  1 3 6 

0 • ::� :�i O  . 3 1 B  1 3 5  
1 . :? 5 9  3 2 4  0 7 4  

1 . 2 1 B  . 3 4 3  1 3 ::• 

0 . ::' 4 9  . 3 2 4  1 1  :.� 

0 . �· 3 7  . 3 2 0  1 4 '1 

() . 2(:, 7  . 3 5 1  1 :1. 0  

0 . 2 2(;> :n::� :1. 4 3  

0 . 2 3 0  . :.3 6 '1 1 4 6  

1 2 b 0  3 4 6  .I "? ::J 

Figure 1 omits the o ther sixteen en­
tries and shows the first of ten pi tcher 
entries . Here, the player's name Wise 
is entered along with his throwing 
arm designation of 0 (0 = right, 
1 = left ) ,  innings pitched (255), hits 
(262), bases on balls ( 72) ,  and strike­
outs (67) . 

Figure 2: Execution of the program Roster of listing 2 .  The file 
name is the same as that used for program Input.  

The next step is to see what infor­
mation was entered and how the 
computer translates this data.  In 
order to accomplish this program 
Roster (listing 2) is run .  Figure 2 
shows that the execution of this pro­
gram asks for a file name, and 
75-BOSTON is entered to corre­
spond to the information just fed into 
the computer. The computer assigned 
identification numbers to the seven-

teen nonpitchers and ten pitchers, 
and translated all of the historical 
statistics into percentages. 

That was a lot of data entry . Since I 
would not want to redo the entire in­
put job again to change one player, 
program Fix ( listing 3)  was written; 
its execution is shown in figure 3. All 
that must be done to change an entry 
is to enter a file name and a hitter's 
identification number (from 0 thru 
16) ,  or a number greater than 16 as 
the identification number to change a 

ARE YOU PROTECTED ? 
A g a i nst . . .  Powe r b l ackouts? 

Software bom bo uts? 
F lo ppy Freakouts? 

Yo u w i l l  be if you ' ve g ot a NVM-
804 s e r i es n o n-vo l at i l e  m e m o ry 
board . Long term S-1 00 c o m ­
pat i b l e  d ata retent ion i s  you rs 
n ow at a l ow i ntroductory p r i c e .  

pitcher. Once the pitcher correction 
section is entered, an identification 
number greater than 9 ends the pro­
gram execution . 

Hypothetical Matchup 
With this data I am ready to play a 

fictitious World Series between the 
1961 New York Yankees (led by 
Roger Maris, who hit 61 home runs 
that year, along with Mickey Mantle 
and Whitey Ford) and the 1963 Los 
Angeles Dodgers (who beat the 1963 

Assembled and tested 
4K x 8 $395 

I nc ludes postage & hand l i ng 
Oh io res idents 

add 4 % %  sales tax 

CYGOL 1 395 Golf Street Dayton ,  OH 45432 
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The face is (becoming) familiar 
No surprise . . .  it stands out in the crowd . The 

qual ity and reliability that I nd ustrial 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 addi tion to gaining in famil iarity, the Indus­
trial Micro Systems picture for total system products 
should be coming into focus for e veryone. Advanced, 
reliable electronics . . .  industry standard software . . .  
and functional , high quality enclosures. 

Ind ustrial 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. 
( 7 14 ) 6 3 3 - 0 3 5 5 .  

After November 1 ,  please call (714) 978-6966. INDUSTRIAL MICRO SYSTEMS, INC 
T h e  great un k now n .  

C i rc le  1 69 on i n q u i ry card. 
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Circle 212  on inqu iry card. 

<i�•>mG I IOII 
miCIOpiOCCIIOf 

dl1play1 
ALTR-2480 

ALT-256 ALT-51 2  

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 ASC I I  
characters with descenders plus 32 graphics 
symbols . N ormal/inverse video and b l i n k  
available on a per character basis. 
GRAPHICS: 256 x 256 h i g h  reso l u t i o n  

monochrome self-contained graphics display 
and a soltware controlled ALT-5 1 2  prov1des 5 1 2  
honzontal x 256 vertical o r  t w o  256 x 256 images 
allowing grey scale or high speed animation.  X-Y 
addressing of memory located i n  1/0 area allows 
CPU maximum work space. 
COMBINED: The AL T-256 and AL T-5 1 2  graphics 
boards allow easy connection t o  the AL TA-2480 
prov•d•ng f u l l  alpha/graph capabil ity on two 
cards. 

Matrox oilers a h • g h t y  d•vcrstf•ed setect10n of 
modules and PC boards al lowrng customers to 
solve drsplay problems raprdly and cost 
effectrvely These ready to use sub-systems are 
avarlable off the shelf in self-conta1ned module. for 
any uP. or on PC boards. bus compatrble w1th 
DEC LSI-1 1 . PDP- 1 1 .  Mostek/Protog STD. 
lntei/NSC SBC Mult rbus. Motorola Exorcrser. 
Custom Desrgns as well as tile MTX A 1 & MTX 8 1 . 
Alpha chrps - the smgle ct1 r p  keyboard & display 
controllers - grve Matrox the most cxtensrve 
drsplay capabll r ty 1n the mdustry 

<ffi> mot1o11 clcctloftk 'Y'tcm1 
The Visible Solutions Company 

5800 ANDOVER AVENUE. T. M.R.. MONTREAL DUE. H4T U/4 

TEL: (514) 735· 1 182 TELEX: 05·82565 1 
U.S ONLY. TRIMt:X BUILDING. MOOt: AS. N. Y. 12958 
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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.  

1 0  D I M B I J I , N $ 1 1 0 1  

1 2  J s � · - - - - - - - - - - · 
1 5  I NP U T ' T E A M  F I L E ? ' • F S  

2 0  IJF' E N f O , F $ 

90 I ' !·J I T T E R S ' 

1 0 0  I NP U T ' t ? ' , A \ I F A > 1 6 T H E N 1 90 \ A =A * 4 7  

1 1 0  I N P U T ' N A M E ? ' , N $  

1 2 0 I ' B A T S , A D , H , D r T r HR r B B r K IJ ' 

1 . 3 0  f NF' U T 1 ' ?  ' r B I 7 1  r C r B I  1 I , £1 ( 2 )  r B C :3 l  r B I 4 l  r B I 5 l  , 8 ( 6 )  

1 3 2  I F C = O T HE N C = l 

1 35 I N F' U T ' IJK ? ' r Z S \ I F Z S < > ' ' T H E N 1 1 0  

1 3 7  B 9 = B I 1 1 \ H = C - B I 1 1  

1 4 0  C = C t B I 5 1 \ B I 1 l = B I 1 l / C 

1 •1:' F O I� F < .! T 0 4 \ li 1 F i o 8 ( F I / ll 9  \ I F F <! T HE N 1 4 6  

1 4 4  B I F I = B I F I � B I F - 1 1 

1 4 6  N E X T \ B I 5 1 = 1 B 9 t B I 5 l i / C \ B I 6 l = B I 6 l /H 

:J. :'i:'i N S • " N $ t J $  

1 6 0 W l� I T E •� O i:: A , N $ , f< I 7 I ,  B I 1 I ,  f< I 2 I ,  B 13 I ,  B I 4 ) ,  B C:'i l , B I 6 l , N D E N D M A R K  

1 7 0 G O T !J l. OO 

1 1/0 I ' P I T C H E R S ' 

2 0 0  I N PU T ' t ? ' , A \ I F A >  9 T H E N 3 1 0 \ A = 7 9 9 t i A * 3 2 1 

2 1 0  I N F' U T ' N A M E ? ' , N $  

2 2 0  1 ' T H R D W S , J P , H r f< B , K !J ' ,  

2 3 0  I N P U T 1 '  ? ' • B I O l , C , f< I 1 1 , B I 2 l , B I 3 1  

2 3 2  I F C = O T H E N C = l  

2 3 5  I NP U r "  OK ? ' , Z $ \ I F Z $ () ' ' T HEN2 1 0  

2 3 7  It::-.: C * 2 . '75 

2 4 0  c � c c • 2 . 7 5 1 + B I 1 l + B < 2 l  

:• :'5 0 B l  1. l •" fl (  1 l / C 

2 6 0  f< l 2 l = I B I 2 l / C l + f< l 1 l  

;: 7 0  ll l 3 1 •c [I ( J ) / C 

:us N $ "·• N $ t J $  
2 8 0  W R I T E t O % A , N $ , B I O I , f< l l l , f< l 2 l , B I 3 1 , NIJ E N D M A R K  

3 0 0  G O HI 2 0 0  
3 1. 0  C L U S E • t O \ E N D  

T E A M  F I L E  ? 7 5 - B O S T U  

H IT T E Fi S  

f ·;· 0 
NAME ? Y A S T R E M S K I  

B A T S , A f< , H , D , T , H R , f< B , K IJ 

? 1 • 5 4 J , 1 4 6 , J 0 , 1 , 1 4 , 8 7 , 6 7 DK ? 

•t ? '? 9 

t ., 0 
tMt1E ? W I S E 

T H R U W S , I P , H , f< B , K IJ ? 0 · 2 5 5 , 2 6 2 , ? 2 , 1 4 1  OK 7 
t ? 9'? 

Figure 3 :  Sample execution of the program Fix of listing 3 .  This program allows selective 
correction of the input data. 

Yankees in four straight games in the 
1963 World Series on the strong 
pitching of Sandy Koufax and Don 
Drysdale) .  To play this hypothetical 
series, all that is necessary is 
to load the program called Game and 
enter the file names 61-YANKS and 
63-LA (assuming these files have been 
created in the manner just described) .  

Simulation o f  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 six th 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 

Text COI"IIinued 011 page 122 



When you don't have a stand to sit on. 
Trimm's universal printer stand can 

get you up and running for just $94.95.  
Our stand is  as  rugged as they come 
and as attractive as you want. It  has 
a large chrome rear-mounted paper 
basket, plastic cushioned leveler feet 
and textured black baked 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. 

$94.95 (or less, when you want more. Distributor inquiries invited.) 

Trimm stand fits:  
Most Centronics 700 series 
Texas Instruments 810-820 
NEC Spinwriter series 
Okidata Slimline series 
Lear Siegler 300 
Diablo 1600 & 2300 series 

-rr�1mm 
Enclosure Products 

Computer and Peripheral Desks, 
Tables, Vertical Enclosures, Printer 
Stands, Accessories. 

Trimm Enclosure Products 1 1939 Sherman Road, No. Hollywood, CA (213) 982-0400 
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THE ONLY 
SYSTEM OF ITS 

KIN D  YOUR 
MICROCOM PUTER 

WILL EVER 
NEED!  

G LOBALTM 
DATABASE 

MANAG EM ENT 
SYSTEM 

for 
PROGRA M M ERS ,  ACCOUNTANTS ,  BOOK­
KEEPER S ,  DOCTO R S ,  LAWY E RS , P U B­
L I S H E R S , S C I E N T I S T S ,  M A N U F A C ­
T U R E R S ,  W H O L E S AL E R S , R ETA I L ERS ,  
MANAGERS,  LAN DLORDS , REAL ESTATE 
AGENTS , TEACHERS ,  STUDENTS ,  ETC . 

Extremely comprehensive, versat i le  
user-oriented management system for 
d a t a b a se c r e a t i o n  a n d  l i s t  m a i n ·  
t e n ance .  R u n s  u n d e r  C P / M *  a n d  
C B A S I C 2 * *  o n  a m i c r o c o m p u t e r  
system in only 40K RAM. 
Com pletely user-def ined f i le  struct u re 
with seq uent ia l ,  random and l i n k,ed f i l e  
maintenance;  u ser-def i ned n u mber o f  
f ie lds; da ta  t ra nsfer between records; 
a u t o m a t i c  h i g h  s p e e d  s e a r c h  
a l g o r i t h m s  w i t h  g loba l  search f u n c­
t i o n ;  b u i l t - i n  I SA M ;  f a s t  sor t / merge 
u t i l i ty;  record selectable output  can be 
formatted (wi th /w i thout  head i ngs,  co l ­
umn t i t les, tota ls ,  etc. )  and pr inted on 
v a r i o u s  f o r m s  ( l a b e l s ,  e n v e l o p e s ,  
p repr in ted forms, etc . ) ;  l i n ks t o  CP/ M  
c o m m a n d s  o r  p r o g r a m s  w i t h  
a u t o m a t i c  ret u rn  t o  G l o b a l ;  prov ides 
status reports on d iskette, data f i l e  and 
hardware env i ro n m e n t ;  d i s k used as 
extended m emory. 
Supp l ied o n  standard 8" IBM d i sk, com­
p lete w i t h  BASIC s ubrout i ne l i brary i n  
source code, wi th  $295 
com prehensive manua l .  
· Trademark o f  Digital Researc/1 p l u s  del ivery 

· · Trademark of Software Systems Add Sales Tax 
where a p p l icable 

AVAILABLE FROM 

CO M PUTER E M PO R I U M ,  Ltd . 
1 1  West 46th Street 

New York, N .Y. 1 0036 21 2/226·2038 
OR ORDER DIRECT FROM r..J.OBAL 

�RAMETERS 
1 505 Ocean Ave. Brook lyn, N .Y. 

2 1 2/252-5002 
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Figure 4:  Predicted play of a hypothetical baseball game between the 1 961 New York 
Yankees and the 1 963 Los A ngeles Dodgers, using the Game program described in this 
article. The entry for NUM ? is a seed for generating random numbers; the entries for the 
TEA M ?  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. 

N U M ?  4 1  
T E A M  ? 6 3 ··- L A  
T E A M  ? 6 1 - Y A N K S  
G I VE THE L. I NE --UF' 
B A T T I N G  1 I D r  P O S  •t ·r 2 ,  6 
B A T T I N G  2 I [I r F'US •t '? 1 r 4 
BAT'T I N G  3 I D r  F'DS •t '? 5 , 8  
B A T TI NG 4 I D r  PDS •t ? 6 r 7  
B A T Ti NG r. d ! D r  F'OCi J ? 4 r 3  
B A T T I N G  6 I fi r F'O S  •t -� 3 '  �:j 
B A T T I NG } I fi r P D S  t -� 7 ,  2 

B A T T I NG 8 I fi r  P D ! i  l ? O r  'l 
BA T T I NG 9 I fi r POS l '? 1 0 r :l () 

I D t  DF F' I T C HEI� '? 

G I VE THE L I NE -UF' 
B A T T I N G  1 l fi r  P D S 
I D r  F'OS l '? 1 r 4 
B A T T I NG 2 I D r  POS 
BA T T I N G 3 ! D r  F·os 
B A T T I NG 4 I D r  F'OS 
B A T T I N G 5 I D r  F'OS 
B A T T I N G 6 I D r  F'OS 
B A T T I NG 7 I D r  F'OS 
B A T T I N G  8 ! D r  PDS 

B A T TI NG 9 I D r  F' U S  
I It t O F  P IT C H E R  'r 

I NN I NG t 1 

W I L L S - - - - - I S  O U T  
G I L L I A M - - - S I NG L E  
FWNNU( O N  F I I�ci l 

3 

l '!' 1 5 '  1 

•t '!' 2 , I.) 
•t ? 4 r 9  
J ? 5 r B  
• '!1 "7 , 2  
l ?O r 3  
·• ? l O r ?  
l ?8 r 1 0 
•t --� 3 , 5 

6 

D A V I S  W - - - DOUBLE P L A Y  

R I C H A R D S O N  S I N G L E  
R U N N E l� U N  F I R S T  
1\ UBEI\ - - - - - S I N G L E  
R U NNLR O N  F I R S T  R U N N E R  O N  T H I R D  
M A R I S - I S  O U T  

1 R U N S  S C O R E  6 3 · · L A  
R U N N E R  UN S E C O N D  
P r H r  e m  B " 
M A N T L E - - · H .  R .  

2 R U N S  S C O R E  6 3 - L A  
I" r H  r DR £< '' F' 

r·t " 9 
H O W A R D - - - - I S  O U T  
S I\ O W R U N - - - S I N G L E  
I ': U N N EI� ON F I R B T  
C E R V - - - - - - S T R I KE S  O U T  

I N N I N G • J  2 
D A V I !:; T 
H O W AR D -

S T R I I\ E S  O U T  
H ,  R .  

1 R U N S  S C ORE 6 3 - L A  
r- . H r  or;: I< " 
M CMUL L E N - - S T R I I\ E S  O U T  
R O S E B UI': O-- IS OUT 

L O P E Z - - - - - S I NG L E  
FWNt<EI� O N  F I I�!'iT 
B O Y E R - - - - - I S  O U T  
R U N N E R  ON S E C O N D  
R I C HA R D S O N  I S  O U T  
I\ LIBEl\ - WALl\ 

0 6 1 · YA N K S  

0 6 1 ·- Y A N K S  

R U N N E l': O N  F I R S T  R U N N E R  ON S E C O N D  
M A R I S - - - - - I S  O U T  

I N N I NG l 3 
F A I R L Y - - - - I S  O U T  
O L I VE R - - - - I S  O U T  
W I L L S - - - - - I S  OUT 

M A N T L E - - - - S I N GLE 
f� LINNEI� O N  F IFW T 
H O W A R D - - - - S I N GLE 

W I L L S ·-··- ·- ·-·- s s  OK ? 
G I LL I A M ··-·- - 2B O K  ., 
D A V I S  W -· - - C F  O K  ? 
D A V I S  T ·- ·- - L F  O K  ? 
H O W A R D ·-· -·-- 1 B  O K  ? 
M C M U L L E N ·- ·- 3 B  D K  ? 
I'W!> E B O R O ·- - c OK '? 
F A I R L Y -·-·- - R F  OK 'i' 
U L  I V E R ·- ·-···-·- D H  DK ? 
F"OD R E S - - ·-·- D K  ? 

G O N D E R ·-· - ·- ··· F' O K  ? N O  
R I C H A R D S O N  2 B  DK ., 
K U B E I\ - ···· ·- - ·-· EJS OK ? 
M A f( I S - - ·-·-·- R F  O K  '? 
M A N T L E ·- ·- - - C F  O K  '? 

H O W A R D ·- ·- ·-·- c O K  ? 
S I\OWRON·-·-·- 1 B  OK ? 
CE R V ·-·-·- ·-·- ·- L F  O K  ? 
L O P E Z -·- -·- - D H  DK ? 
B O Y E R ·-··-·-· ·-·- 3B OK ? 
D A L E Y·-·-·-·- ··- OK ? 

3 

3 
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Des i g n i n g  
D ig ita l  System s  
Two prog rammed lea rn i ng cou rses: 
h a rdwa re a nd softwa re; t heory 
a nd applica t i o n. 

Design of Digital Systems · six volumes 
ADVANCED COU RSE 

DESIGN OF DIG ITAL SYSTEMS 
Six large-format volumes - each 1 1  •;, x 8 •;, ". 

CONTENTS 
The contents of Desi g n  of D i g i t a l  Sys­

tems i n c l ude:  
Book 1 :  Octal ,  hexad e c i m a l  and b i nary 

nu mber systems; representat ion of nega­
t ive n u mbers;  c o m p l e mentary systems; 
b i n a ry m u l t i p l i c a t i o n  a n d  d i vision.  

Book 2: O R  a n d  A N D  f u n ct ions;  l o g i c  
gates; N OT, e x c l u s i ve-OR, N A N D, N O R  a n d  
exc l usive · N O R  f u n c t i o n s; m u l t i p l e  i n p u t  
gates; t r u t h  t a b l es;  DeMorgan's Laws; 
canon i c a l  forms; l o g i c  convent ions;  Kar­
naugh m a p p i ng;  t h ree-state and w i red 
logic·. 

Book 3: H a l f  adders and f u l l  adders;  s u b­
tractors; serial  and para l l e l  adders; pro­
cessors and a r i t h m e t i c  l o g i c  u n i t s  (A LUs);  
m u l t i p l ication and d i v is ion systems. 

Book 4 :  F l i p - f l o p s ;  s h i f t r e g i s t e r s ;  
asynchronous c o u n ters; r i n g ,  J o h nson and 
exclusive-OR feedback cou n ter;  random 
access m e m o r i e s ( R A M s ) ;  r e a d - o n l y 
memories (ROMs). 

Book 5: S t r u c t u re o f  c a l c u lators; key­
board encod i ng ;  d ecod i n g  d i s p l a y  data;  
reg ister systems; c o n t rol  u n i t ;  program 
ROM; address deco d i n g ;  instruct ion sets;  
i n st r u c t i o n  decod i n g ;  control  p ro g r a m  
structure. 

Book 6: Central  p rocessi n g  u n i t  (CPU);  
memory organizat ion;  character represen­
tation; p ro g r a m  s t o rage; add ress modes; 
i n p u t/output  syst ems; prog ram i n terrupts;  
i n terrupt p r i o r i t i es progra m m i n g ;  assem­
b l ers;  e x e c u t i v e  p rog r a m s ,  o p e r a t i ng 
systems, and t i me-shari n g .  

OUR  CUSTOMERS 
Des i g n  o f  D i g i t a l  Systems h a s  been 

bou g h t  by more than half t h e  50 l a rgest 
corporations i n  America,  and by M otorola,  
Intel ,  DEC. National  Semiconductor,  Fair ­
c h i l d ,  G e n e r a l  I n s t r u m e n t ,  H ew l e t t ­
Pac kard, Heath Co. ,  M . I .T . ,  N ASA, S m i t h ­
sonian I n st it u te, B e l l  Telephone Labs. A n d  
many, m a n y  more, a s  w e l l  as corporat ions 
and i n d iv i d u a l s  i n  over 50 cou n t ries. 

BASIC COU RSE 

Digital Computer Logic & Electronics 

CONTENTS 
Digital  Computer Log i c  and Electro n i c s  

i s  d e s i g ned for the beg i n ner.  N o  mathe­
m a t i c a l  knowledge other than s i m p l e  ar i th­
metic i s  assumed,  t h o u g h  you shou ld have 
an apt i tude for l og i cal  t h o u g h t .  It cons i sts 
o f  4 volu mes - each 1 1 '12 " x 8 % " - and 
serves as an i n trod u c t i o n  to t h e  subject of 
d i g i tal  electron ics.  

Contents i nc l u d e :  B i nary,  octal and 
decimal number systems; convers ion be­
tween n u m ber systems; A N D, OR, N O R  
a n d  N A N D  gates a n d  i n verters; Boolean 
al gebra and truth tables; DeMorgan's 
Laws;  d e s i g n  of logical  c ircuits using NOR 
g ates;  R-S and J - K  f l i p- f l o ps ;  b i n a ry 
cou n ters, s h i ft reg i sters and hal f-ad d e rs .  

NO RISK G UARANTEE 
There's absol u t e l y  no r isk t o  y o u .  I f  

you ' re not c o m p l etely  s a t i s f i e d  w i t h  your 
c o u rses, s i m p l y  retu rn t h e m  t o  GFN w i t h i n  
30 days.  We' l l  s e n d  you a f u l l  ref u n d ,  p l u s  
ret u rn postag e.-

TAX DEDUCTI BLE  
I n  most cases, t h e  f u l l  cost of G F N ' s  

c o u rses can be a tax d e d u c t i b l e  expense. 

PHONE ORDERS - FREE 
To order b y  phone, cal l (603) 224-5580 

w i t h  y o u r  cred i t  Gard ir) formation.  I t  wo n ' t  
c o s t  y o u  a d i me, because we' l l  deduct t he 
cost of you r c a l l  from t h e  pr ice of t h e  
c o u rses you order. 

TO ORDER BY MAIL 
Y o u  may use t h e  o r d e r  f o r m  below i f  you 

w i s h ,  but you d o n ' t  need to. J u st send y o u r  
check o r  money o r d e r  ( p a y a b l e  to G F N  I n­
d u s t ries, I nc. )  to t h e  add ress below. I f  you 
d o n ' t  use the order form, make s u re your 
add ress i s  on y o u r  check or t h e  envel ope, 
and write " D DS' '  (Des i g n  of D i g i t a l  Sys­
t em s). " DCLE" ( D i g i tal  Computer Log i c  & 
E l ectronics), or " both" (both cou rses) on 
y o u r  check. 

There are n o  e x t ras - no sales tax.  And 
we pay al l  s h i p p i ng costs. 

We also accept company pu rchase 
ord e rs. 

A IR  MAIL 
The p ri ces s h o w n  i n c l u d e  s u rface m a i l  

postage a n yw h e re i n  t h e  w o r l d .  A i r  m a i l  
p o s t a g e  c o s t s  a n  extra $10 f o r  both 
cou rses ( 1 0  vo l u m es). 

DISCOU NTS 
Call  or wr ite f o r  d et a i l s  of e d u cat ional 

a n d  q u a l i ty  d i scou n ts, and for d ea l e r  costs. 

SAVE $5 
If you order both cou rses, you save $5. 

O rd e r  at no o b l i g a t i on today. 

G FN Industries, Inc. 
B l d g .  7-20 • 0 d f b h 

To: GFN Industries, I nc., B ldg. 7-20, 203 Loudon Road, Concord, NH 03301 

Pl ease send me 

203 Lou d o n  Road 
r e r  ree y p one 

Concord 
N H  0330 1 

C a l l  (603) 224-5580 to 
order by phone - f ree. 

7 days, 24 h o u rs 

C i rc le  1 40 on inqu i ry card . 

• No sales tax 

• N o  s h i p p i n g  charges 

• tvl o ney-back g uarantee 

• Tax d e d u c t i b l e  

• Save $5 

_ sets ol  Design of D ig i ta l  Systems . . . . . . . . . . . . . . . . .  . 

_ sets of D i g i t a l  Computer Log i c  & E l ect ronics . 

_ sets of both courses . 

$ 1 9.95 

$ 1 4 . 95 

$29.90 

$ __ _ 

Enclosed is check/money order (payab l e  to G F N  I ndustries. I nc.) for total  $ __ _ 

N A M E . 

A D D RESS 

CITY/STATE/ZI P .  RB 
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CP/M(R) SOFTWARE TOOLS 
NEW ED·80 TEXT EDITOR 

E D-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 

scroll i ng 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 m in icomputer editors, such as I B M ,  U N IVAC, 
CDC, and DEC. 

• Commands include forward or backward LOCATE, CHANGE, 
and F I N D ;  and I N SERT, DELETE, REPLACE, APPEND, 
SAVE, PRI NT, W I NDOW, 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, a nd 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, COOS, I MOOS, DOS-A, ADOS, etc. 

• GET a nd PUT com mands for concatenating, moving, dup­
l icating, and merging your edit files on the same or differ­
ent diskettes. 

• Provides you with fast memory-to-memory COPY com­
mands, a nd an intermediate buffer for copying l ines over­
and-over. 

• Repays your in itial investment many times over with unique 
time-saving editing capabil ities. 

• Saves your last LOCATE,  CHANGE ,  F IND,  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 f i le. 

• I N L I N E  com mand for your character-oriented editing. 

• Designed for today's high speed CRT's, video monitors, 
a nd teletypewriter term inals. 

• Thoroughly field tested and documented with a compre-
hensive User's Manual a nd self-instructional tutoria l .  

And remember - in today's interactive programming environment 
- your most important software tool is your text editor. ED-80 is 
already working in industry, government, universities, and in personal 
computing to significantly cut program development time and to 
reduce high labor costs. Why not let ED-80 begin solving your text 
editing problems today? ORDER NOW and we'll pay the postage! 

:• 0M�I: �O�::v:�M�N��=:�� --
P. O. Box 4 5 1 1 .  Huntsville, AL 35802 

ED-80 is protected by copyright and furnished under a paid-up license 
for use on a single computer system. 

0 Please send additional information. 

0 S.nd Diskette. User's Manual and paid-up license . . . . . . . . . . . . . . . . . . . . $99.00 
Specify SINGLE DENSITY Disk Make/Model. Size. Hard/Soft Sectored 

M&ke/Model 0 8" or 0 5" 0 HS or 0 SS 
0 Send User's Manual (credited on purchase of paid-up license) . $ 1 0.00 

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 ____________________ __ 

CITY __________ _ STATE ____ .ZIP ___ _ 

SIGNATURE ____________ PHONE ______ _ 
C-1 ------------------ --- - --SOFTWARE DEVELOPMENT & TRAINING, INC. 

Post OHice Box 451 1  - Huntsville, Alabama 35802 
Dealer Inquiries Welcomed 

® CP/M is a trademark of Digital Research 
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Figure 4 continued: 
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C E R V - - - - - - I S  O U T  

um i N G : t  :'; 
f(O�'i E B OR O ·- ­

F' A I H L Y·- .. · ·-·-

OL J V E R ·-........ .. . S T R I K E S  O U T  

I S  O U T  

W A L K  

FW N N E f\ O N  F I R �3 T  

W TL LS-· - - - · W A L K  

R U N N E R  O N  F I R S T  R U N N E R  O N  S E C O N D  

G I L L I A M - - - S I N G L E  

1 R U N S  S C O R E  6 3 - L A  2 6 1 - Y A N K S  

H U N N E R  O N  F I R S T  R U N N E R  UN T H I R D 

1::• , H ,  01\ B " 

D A V I S  W - - - I S  O U T  

L O P E Z - - - - - I S  O U T  

B O Y Er(- -· ......... W A I..I\ 

FW N N E f\ ON F I I'( S T  

R I C H A R D S O N  D O U B L E  P L A Y  

I N N I N G : t  6 

D A V I S  T .. I S  O U T  

H O W AR D -. ... ... . _ S TR I I\ E S  O U T  

M C M U L L E N - - I S  O U T  

K U D E K - - - - - S I N G L E  

R U N N E l'( U N  F I R S T  

M A R I S  S I N G L E  

R U N N E R  O N  F I R S T  R U N N E R  O N  T H I R D  

M A N T L E  D O U B L E  P L A Y  

1 R U N S  S C O R E  6 3 - L A  2 6 1 - Y A N K S  

F' , H ,  Of\' B '!' 

H O W A R D - - - - I S  O U T  

I N N I N G t / 

R O S E B O R O - - I S  U U T  

F A I R L Y - - - - I S  O U T  

O L I V E R - - - - S I N G L E  

R U N N E l'( O N  F I R�3T 

W I L L S - - - - - S I N G L E  

R U N N E R  UN F I R S T  R U N N E R  ON S E C O N D  

G I L L I A M - - - I S  O U T  

4 

6 

6 

7 

S K O W R O N - - - S I N G L E  

I' U N N E I� U N  F I J ( S T  

C F R V - - - - - - I S  O U T 

L D I''' E Z ·- I S  O U T  

B O Y E R - - - - - I S  O U T  
Figure 4 continued on page 122 



iJ·a lftR tUI I IUI1 * 
for users of 

Radio Shack's TRS-80* * tor user1 v• 
Radio Sbac�'s lt\S-80* 

TRS-80 TRANSFORMED WITH 
PROFESSIONAL SOFTWARE PACKAGES 
AND MUCH MORE Software/ 

wrlh Manual 
Manual Alone 

CP/M-operating system rnod1f1ed for use w1th TRS-80 
computer and d1sks I n  add111on to the standard CP M utilities of 
Ed1tor. Assembler. Debugger etc . .  we have added: OCV2 (Ut1l· 
1ty to conven system tapes to CP M f1tes.) OISKAS & CASOISK 
(Ut111t1es to back up hies to tape and recover to disk.) MOVER 
(Program to transfer f1tes with single dnve systems) $1 45/$25 

All items listed below operate in 
conjunction with the CPM operating system. 

MAC - 8080 Macro Assomorcr Full Intel macro de!int· 

���e P!��
d
��C,B"

c
k�gg ,�:,;.y ',����d��

P
�,���_;S 

rnrer aosolult' he� OVlVut plus symi>Ois l1le lor usc by SID 
ISoc oeiO·NJ $100/$ 1 !5  

SID - 0060 symOOiu; dCbuggur. Full tr<acc. pass cOo.Jnl 
.100 orcak·poonl program \n;ltng sysrcm wrth back·lracc 
;rni;l h•Siogram uhhhes Wlnn usee w•ln MAC. prav>des 
lull symboi•C dtSplay ol m!lmory labels and cqua!M 
v.IIIJCS , ,  $85./$15 

TEX - Test rormaner to creaw pagmateo. page· 

�:�,��� �: �s�;:�e1COPY hom source te•t
�

t
;
�
$ 
f� 

DESPOOL - Progra:n 10 l)ermrl srmuttaneous prrn:rng 
o1 oata trom d>sk whrle u�r e•ecurcs anottrcr progtam 
trom thl.! consOle 55015 1 0  

Disk Extended BASIC - Versron 5 ANSI comoah· 
l>le w J n  rong van<•blc names WHILE. WEND cna:n:nq. 
varrablu length lrlc r�Co<ds 5300 525 

�!5J�.1.��C����.;e,�'i:C,
a
��tg�:;:���;��t;,·�·.��: 

Iron PrO<Iuc:cs standartiMlcrosoUretocatal>le D>nary out· 
put lnei\ICK'S Macro· SO Also hnkable to FORTRAN·60 or 
COBOL·60 cO<Ie mOdules $350r$25 

FORTRAN-80 - ANSI ·ss (e•cept lor COMPLEX! 
plus many c•tcnsro<rs lnctuaes retocatat>le obtect com· 
plrcr. hnkrng loader. lrtlrary Wlttr manager Also rnclu<les 
I.IACR0·60 1sce below) .5400/525 

MACR0-80 - 8060 ZSO Macro Assemble• Intel and 
Zrlog mncmonrcs suoporlcd Relocatabte lrnkable outpur 
Loader lrtlrary Manager and Cross Retorencc lrs! 
ulrhlrus rncluclcd $149/5 1 !5  

EOIT·80 - Very last ranaom access ted cdrtor tor tc•r 
Wll!l or wrttlOut hne numbers GlotJal and rplra·lrnc com· 
m,lrr(ls suoporroa Frle co�re u\r\rry rncludod 5891$1 5 

CIS COBOL (standard) - ANSI '74 COBOL 

l�S?f�t���p�� �:�����u�ts Yo�e-���
y
��:�� 

c:ynamrc loading 01 COBOL modules and a lull ISAM lrle 
la.obty. Also. program segmefltabOII, mteractrve debug 
and powcrt,.l mtorllctrvo o�tensrons to suppOfl protected 
and unproleclell CRT SO'een IOfmar.rng trom COBOL 
progra.ms use<'.,...., any dumb rermrnal 1850/$50 

�:s';C:�2���,!�����:��t>,:J! �
�
� ��;��JJ:�r��6u�� ��;r����.���

�
��i��3 

Forma 1 - CRT sO"cen eclr\Of to Durld app�c.anon CRT 

�:".�t
s
c��

o
���a:�.��=e:=�ed C::O����fo �� 

COBOL programs Etrmrnates rne en ore ot .,.,nbng SO'oen 
rfl()ul alld output dcscnpllons by hand and greauy speods 
rnteracwe app�cab011 programrnmg 0Jtpr.Jt requrre-s CIS 
COBOL compact�ler .$125/UO 

Forma 2 - Forms l soeen OOrtor plus maexea rote 
applrcabon progra.m ge11erator. Aulomabcalty ocates a 
query and update program ol rndexe<' fries usrng CAT 
P•Otcctod and Ufl)rotecte-d sO"cen IOfmats. No progra.m· 

�� �':,e;:�� C,es'1;�o5t���:,r;::�am dr���f:�O 
CBASIC-2 O.sk Earendoed BASIC - NorHfllcracr.ve 
BASIC W1lt1 pscudo·code comprlcr and runt.mr. .nrerpre· 
tor Sr.ll)ports lull !ric control. ct•a•nrng • •  ntepor and 11•· 
tenOOd procrsron varmble5. etc lt091115 

BOS C Complier - Suppons most majOr toatures ol 
language rndudrng Srructurcs. Arrays. Pornters. recur· 
srvt> tunct•on evalualrOn lrnkaOie wrtn bb<ary to 8080 br· 
nary ourpur Lacks dara rnrl•ahzalron. toog & I!Oal type and 
statrc & regrster crass speolrers Documenta\ron rncl11des c· Programmmg Language book by Kernrghan & 
Rr!chre 1 1 1 0 / 1 1 5  

ALGOL 60 CampHor - Powert ... t block·slructu<ed 
:���g��;;:;'�e�c:n";;� (2��·�a�Y���� :�:�; 
���,u����� �nt�o� �= ����,:;;: dr��� 
drslo. add,.•n t 0 etc Rcqurres ZSO CPU S 1 99, 120 

Z80 Development Package - Cons>sts o1 1 t) drsk 
hi� �ne (ldrtOf. W1n' g at rnter and .ntlil··lrne tac,�t.es. (21 
/80 reiOca\Jng assembler ZrlogiMosre� mnemonrcs 
eondrttonal assembly a.nd cross relerencc laDle 
r;nl)3t>rktle5. 131 t.nkrng loadt.>f uroduc•ng atlSOiute Intel 
nc, drsk t.lc 5951520 

ZOT - 260 Deouggc1 to tra.ce break and c•amrnlf 
rcgJS!l!rS wrrrr standara Zrlog'Mosrek mnenomrc drsas 
sembly dr51)1ays Fac•Mres srmrlar to DOT S35 when or· 
derOO W>tn Z80 Oe�elopmcnt Package $501$ 1 0  

TEXTWRITER Ill - T e•l tormanm to IIIS!rly and pag1· 
nat11 toners ana omcr docrJmcnts Soocral leaturcs rn· 
dude rn!HJnron ot tc�t Ourrng e�OCUIJOII trom otnor Clrsk 
lrtcs or console. pcrmrnrng recrpe documents to bo 
created !rom t•nked tragmonts on otner tries Has tae�brrcs 
lur soncd rlldo•. table ol cootonts ana lootnoiO rnseruons 
IOOal to• c.ontracts. manuals. etc 11 25/I:ZO 

Postmaster - A c.omprfmensr�e package lor marl hst 
marn1cnance Foaturos rnctude �eyed recotO e•traC\101\ 
and tabot prod11Ctron. A lorm lcnw program rs mctlldf.'() 

��� �:·�,;:S C�'�;�r• on srngte street or i�ts�; 
SELECTOR Ill - M11111 (• e up to 24) Key vcrs•on or 

��:�1�c::..,,�:':�n7�.
a
�����:;.

s 
���r:.���

c
����� 

Reg•Sit:tr E•penses. Appornrmcnts. and ClronL Patrent 
Requrres CBASIC S��WhOO rn source cOOO $2951$20 
Entranced versron lor CBASIC·2 $3451$20 

Fllppy Disk Kit - Template and rns1111ctronsto rTl(l(lrly 
srnglc srded 5\o drskencs tor ... se or second stele •n s•n· 
gl«l srOQddnves $1 2.50 

G2 Level I l l  BASIC by Microsoft 
Powerful  extens1ons to Level II BASIC rncluding 10 machine 
language user calls. long error messages, k�yboard de· 
bounce. graphics commands and much more. Prrce includes 
User Manual, a Ourck·Reference Card and a pre programmed 
cassette tape. $45 

* Radio Shack and TRS-80 are 

Lifeboat Associates, specia l i sts in microcomputer d i sk  software, 
is proud to offer the f irst profess iona l  d i sk-based l anguage and 
uti l i ty package for the Rad io Shack TR S-80 computer. Written 
by M i crosoft, creators of Level I I  BAS I C ,  the package runs on 
a TR S-80 system with 3 2 K  RAM ,  o n e  o r  mo re d r ives  and  
TR SDOS .  The software i s  supp l iad on d i skettes and  cons ists 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 l ink-edit and 
load FORTRAN and assembler modules 
for execution. 

SUBROUTINE LIBRARY a complete 
library or subroutines existing as relocatable 
l inkable modules for FORTRAN or assembler 
programs-e . g . ,  double precision square 
root, natural log, transcendentals, etc.  

DISK TEXT EDITOR to create and 
modify FORTRAN and assembler programs 
as disk f i les:  also can be used as a general 
pu rpose text editor for correspondence 
and other documents. 

This h ig h-powered profess ional  software pack­
age with fu l l  docu mentat ion is avai lable at the 

D ISCOUNT PR ICE  OF $150. PER COMPUTER SYSTEM 

The Macro Assembler, 
Loader, Editor, and Cross 
Reference Ut i l it ies alone . $80 

' 

I

UeTHEciates 

· SOFTWARE 
t SUPER· " MARKET 
.. 
"-

TM 

2248 Broadway, New York, N .Y. 1 0024 
Telex 668-585 
(212) 580-0082 

trademarks of Tandy Corporation. 

The Fortran Compi ler, Loader, 
Editor, and extensive l ibrary of 
scientif ic functions alone . .  $80 

• • • • • • • • • • • • • • • • • • • •  
Lifeboat Associates 
2248 Broadway 
N ew York, N .Y. 1 0024 Telex: 668-585 

Please send the fol lowing: 

Software 

0 Check 0 UPS C.O.D. 
0 Visa lJ MaslerCharge 

Account # 

Signature 
My computer 
configurat ion 
(specify d isk system) 

Name 
Address 
(No P.O. Box) 

C i ty 

Price 

0 manual 
alone 

0 manual 
alone 

shipp ing 
$ 1 .  for C.O.D. 

Total 

Exp. Dale 

State Zip 
s 

• • • • • • • • • • • • • • • • • • • •  



Text continued: 

each player. The position numbers 
are standard baseball scoring sym­
bols: l = pitcher, 2 = catcher, 3 = first 
baseman,  4 = se c o n d  b a seman , 
5 = th ird baseman ,  6 = shortstop,  
7 = left fielder, 8 = center fielder, 
9 = right fielder, and lO = designated 
hitter (yes, I am using the designated 
hitter) .  The computer asks OK? and a 
carriage return signifies that all  is 
wel l .  This is done for the nine batt ing 
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, batt ing leadoff. The com­
uter asks OK?, but this t ime "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 

NEW FROM 

Figur� -1 continued: 
J N IH N G  l fl 
D A V I S  W - - - I S  O U T  

D A V I S  T - - - I S  O U T  

H O W A R D - - - - H .  R .  

1 R U N S  S C O R E  6 3 - L A  

r:· , H ,  e m  E< ? !< 
F''t ·;• 9 
BA T S , f'''t ? 6 , 1 3 

F O �i 1' 5 
B A T S , F'* ? o , o  

Z I M M E R - - - - I S  O U T  

R I C H A R D S O N  I S  O U T  

K U B E K - - - - - I S  O U T  

M A Fd �'i ·· H .  R .  

1 R U N S  S C O R E  6 3 - L A  

r-· , H ,  e m  r< " 

M A N T l E - - - - S I N G L E  

R U N N El� ON F I l�f1T 

fW W AI'W - -- -- I S  O U T  

T N N T N G t 9 
R O S E B O R O -- - I S  O U T  

F A I R L Y - I S  O U T  
0 1. J V L I'( n; O U T  

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 substitu te" and the 
game continues. Entry of P means a 
pi tching change, H means a substi tute 
for any of the players on the team 
currently batting, and B means that 

J 6 1 ·- Y A N I \ S  "7 

J 6 1 ·- Y A N K S  fl 

both changes P and H are desired. 
Following Mickey's home run, a 

pi tching 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 

� [!] [iJ [E]  N ew l ow-cost, b ig  capac i ty sma l l  bus i n ess c o m pu ter  
with the p rocessi n g  speed of a m i n i co m pu ter 

M200 mark VI 
H a rd d isk based system 

SO R D  has taken i ts outsta n d i n g  l ow-cost genera l -pu r pose M200 mark I I  
C o m p u te r  System a n d  added a ZSOA ( 4MHz )  C P U , a h i gh-speed A P U ,  
and a B AS I C  Com p i ler  to ach i eve a re m a r k a b l e  new l a rge-ca p a c i ty hard 
d i s k  based system with  the p rocess i n g  speed of a m i n i c o mputer .  

Features 

• ZSOA ( 4 M H z )  CPU 
• 64 K B  R A M  
• H i g h -speed APU 
• 1 1 .4 M B  Wi nchester h a rd d is k  

d r ive ( m a x .  45.6M B )  
• 350 K B  m i n i f l oppy d is k  d r ive 

( ba c k - u p )  
• E xtended BAS I C  

• •  Our low-cost, easy-to-operate 

Software Options 
• BAS I C  Compi ler  ( A P U  Vers i o n )  
• F O R T R AN I V  
• C O B O L  
• M u l t i -user BAS I C  

(ava i l a b l e  soo n )  

@ SORD Word Processor avail able a s  a n  option 
Bench mark test 

1 2.B SEC 2.3 SEC 1 . 2 SEC 0.9 SEC 0.86 SEC 0.71 SEC � 1 1 .4 2.1  7.7 0.9 5.45 ,J_ -:0"'. 7"'"2 _ ___, �- 25.5 8.6 16.6 . ! 1 .9 1 1 .6 1 .45 
�-=: � ____ 8.9 __ _ I _t GC:O_ � i t t .G �::__ 5 26.7 I 9.0 I 1 7.2 I 2.0 I 12.2 ---T1.5:c=5--l 

6 42.4 20.1 27.4 7.0 19.3 5.2 
65.0 23.0 49.4 1 1 .0 34.5 7.9 

users are<� 29K8 users area 32KB 

� ' -:..:_:_ ... _ I  
· ------ , 

"-"""-'-""=-- " 
:..::· .. :::_.::_-: __ 

"�- � .. W'fli!;j:i!.'£1·;;� .  ,.1 
-

Model M223 mark V I  

lnreresced distributors and GEM's please contact our office. Distribu t ors-------------------------------­

SORD COMPUTER SYSTEMS, I NC. 
I soma No. 2 B l d g . ,  42-1 2 Nisht·ShrnkoPNil 4-chomc, 
Karsushika-ku, Tokyo, Japan 1 24 Phone : (031696-66 1 1  
Telex :2622393lSORD J)  Cable:SORDCOM PSYS TOKYO 

SORD U. S. A.,  INC. 
International Trade Cer11er, 8300 N E  Underground 
Drive, Kansas Ctty, M1ssouri 64 1 6 1 ,  U.S.A. 
Phone: (816)454-6300 Telex:42204 (SORDUSAI N C  KSCl 
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COMPUCENTRE 
Mon\f�al. Oucb�c H l J  124, Can<Jdil 
Phone: (514)  354·3810 

GEPSI 
Pi!ros. France 
Phone. 233.6 1 . 1 4  
Telex : 220104 (lORESOL F)  
M I T S U I  & CO.IAUSTAALIAI L TO 
Melbourne. Australil! Phonl'" 60-1481/8 Telex: 302115 lMELMM AAI 

COMPTr�ONIX AG DECTRAOE LIMITED 
HO!gcn. Sw1!1C• Iand Nottongh;un, England 
Phone· 01/725 04 10 Phone: 0602-861-774 
Telex 58799 (CPTX CHI Telex: 377678 (VIDEUR Gl 

I. 11.·1. E MULTIPLEX COMPUTER 
Porne1r3 (Rome). Italy Ldle S\...env�d. Oenma•k 
Phone: 106) 91 21.!341·2·3 Phone: (03) 66 9 5 1 1  TPiex : 6 1 1 220 ( I M E L E C  I )  Tele x :  43574 (AWILCO DK) 

COMPUMAX ASSOCIATES (N.Z.l  l TO. SAM PO COI�PORATION 
Patrnerstan North, Nl'w Zealand T;-upeo. Taow11n 
Phonl': 70<151 Phont:, 77 1 2 1 1 1 . 752 1 3 1 1  

Tt:lex: 3 1 109 !SEMCOI 

N.V. EGEMIN S.A. !BENELUX) 
Scho!en, Betg1um Phone· (031)45. 27. 90 
Telex: 32525 IEGEMIN 131 
SCANDINAVIA />.·l i N  I COMPUTER AB Gotebor!J, Sweden 
1'11one 031·22 8430 
Telex : 54·21-389 IAOUAMAT Sl 

BANGKOK DOCUMENT CO .. LTD. 
Bangkok. Thao!and 
Phone: 2527506 
Cable: DOCUMENT OANGKOK 

C i rc le 345 on i nquiry card. 



DOUBLE DENSITY -

A CAN OF WORMS? 

DATAS P E E D  b e l i e v e s  i t ' s  t i m e  to p u t  a l o n g ­
sta n d i n g  r u m o r  t o  r e s t .  D o u b l e  d e n s i t y  d i s k  
record i n g  i s  a l i v e  a n d  w e l l  a n d  l i v i n g  i n  h u n d r e d s  o f  
DATA S P E E D  d i s k  c o n t r o l l e rs a r o u n d  t h e  w o r l d .  

M a n y  c o m p a n i e s  a r e  a d v e r t i s i n g  d o u b l e  d e n s i ty 
d i s k  c o n t r o l l e r s - s o m e  have e v e n  d e l i v e re d  a few 
- b u t  h u n d r e d s  o f  d e l i v e r e d  A N D  W O R K I N G  
s y s t e m s  p r o v e  t h a t  D ATAS P E E D  i s  t h e  f ro n t - r u n n e r  
i n  d o u b l e  d e n s i t y d i s k  s y s te m s .  

% MEGABYTE OF DISK STORAGE 

$295 ASSEMBLED 

T h e  DATAS P E E D  C O N D U C TO R 1" d i s k  c o n t r o l l e r  
w i l l  p u t  '12 m e g a b y t e  o f  s t o r a g e  o n  a n y  s t a n d a rd 8 "  
d i s k - r e l i a b l y .  I t  a l s o  a l o w s  D O U B L E - S I D E D  

record i n g  f o r  a f a n ta s t i c  1 m e g a b y t e  o f  s t o r a g e  o n  a 
s i n g l e  f l e x i b l e  d i s k e t t e - r e l i a b l y .  W e  g u a ra n t e e  i t  

T H E  C O N D U C T O R  c a n  a l s o  o f f e r  t h e  s a m e  
g u a r a n t e e d  r e l i a b i l i ty f o r  5 '/.• " d i s k e t t e s  i n  e i t h e r  
s i n g l e o r  d o u b l e  d e n s i ty a n d  s i n g l e  o r  d o u b l e  s i d e d  
m o d e s .  T H E  C O N D U CT O R  c o m e s  f u l l y  a s s e m b l e d  

a n d  f u l l y  t e s t e d  a n d  c a n  e v e n  b e  o r d e re d  w i t h a 
c u s t o m i z e d . r e a d y t o  g o  C P / M 1 "' t h a t  perfo r m s  d i s k  
a c c e s s e s  a l m o s t  t w i c e  a s  fa s t  a s  m o s t  o t h e r  d o u b l e  
d e n s i t y  C P / M ' s .  

DRIVE SYSTEMS - FROM $ 1 095 

DATAS P E E D  is a l s o  o f f e r i n g  C O M P L E T E  D I S K  
s y s te m s .  F o r  i n s t a n c e .  y o u  c a n  o r d e r  a s i n g l e  d r ive 
system f o r  j u s t  $ 1 095 that  i n c l u d e s ·  

S h u g a rt S A 800 8 "  d i s k  d r i v e  ( 1/z m e g a b y t e )  
DATA S P E E D  C O N D U C T O R  d i s k  c o n t ro l l e r  
c a b l e  w i t h  c o n n ec to r s  f o r  2 d r i v e s  
a t t r a c t i v e  h o r i z o n ta l  c a b i n e t  w i t h  s pa c e  f o r  2 
d r i v e s  
2 d r i v e  p o w e r  s u p p l y  

T h e  a b o v e  s y s t e m  a l s o  i n c l u d e s  e v e ry t h i n g  y o u  
need to u p g ra d e  t o  a d u a l  d r i ve s y s t e m  a t  a l a t e r  
d a t e  - j u st p l u g  i n  a n y  s t a n d a rd 8 "  d i s k  d r i v e  a n d  
y o u ' v e  g o t  1 m e g a b y t e  o f  d i s k  s t o r a g e - o r  y o u  
c a n  o r d e r  a d o u b l e  d r i v e  s y s t e m  f ro m  u s  ( a s  a b o v e  
b u t  w i t h  2 S h u g a r t  d r i v e s )  f o r  j u s t $ 1 64 9 .  

DATASPEED,  I N C_ 

1 302 NOE STR E ET 

SAN FRAN CISCO, CALI FOR N IA 94 1 3 1  

Telephone (4 1 5) 282 - 5 6 1 6  

FREE OSBORNE ACCOUNTING SOFTWARE 

F o r  a l i m i t e d  t i m e .  D A TA S P E E D  w i l l  i n c l u d e  w i t h  

a n y  d r i v e  s y s t e m - F R E E - t h e  e n t i r e  O s b o r n e  
acc o u n t i n g  s o f t w a r e  pac k a g e  ( C B A S IC-2 1"' V e r s i o n )  

o n  d o u b l e  d e n s i t y  d i s k e t t e s .  ( R eq u i re s  C B A S I C-2 -
avai l a b l e  f r o m  D ATAS P E E D  f o r  $95 - m a n u a l s  

a va i l a b l e  s e p a r a t e l y ) .  T h e  s o f t w a r e  i s  ava i l a b l e  
e l s e w h e r e  i n  t h i s  p u b l i c a t i o n  f o r  u p  to $ 750 1 1 1  

(OFFER EXPIRES JA N. 15 .  1 980) 

AVAILABLE NOW ! !  

D ATAS P E E D  i s  s h i p p i n g  c o n t r o l l e rs a n d  d r ive 

s y s t e m s  o f f  the s h e l f .  Not in  t h re e  m o n t h s  o r  s i x  
m o n t h s - N O W ' I I  T o  o r d e r .  s e e  y o u r  l o c a l  

c o m p u t e r  r e ta i l e r - o r  o r d e r  d i rec t l y  f ro m  u s .  
( B e c a u s e  o f  t h e  e x t ra o r d i n a r y  p r i c e s .  t h e  c o m p l e t e  

d r i v e  s y s t e m s  a r e  o n l y  ava i l a b l e  d i r e c t l y  f ro m  
D ATAS P E E D ) .  W e  a c c e p t  c h ec k s .  M a s t e r  C h a r g e  

a n d  V i s a .  

ASK A BOUT O U R  VIDEO CONTROLLER 

A l s o .  a s k  a b o u t  the new DATAS P E E D  
m e m o r y - m a p p e d  v i d e o  c o n t ro l l e r 1 1 I t  featu res a n  

8 0 x 2 4  c h a r a c t e r  f o r m a t .  u s e r  p ro g r a m m a b l e  

c h a r a c t e r  s e t .  1 28 b y t e s  o f  u s e r  R A M .  1 o r  2 K  o f  
u se r  R O M  a n d  H A R D W A R E  S C R O L L I N G I I  

A v a i l a b l e  n o w  f o r  $ 29 5 .  



B O X  !> C O F� E  

b 3 ·· L A  

N A M E  P D S  A B  H 

W I L LS- ·- ·- ·- ·- s s  3 l 

G l l. L I A M - ·- ·- 2 B  4 3 

D A V I S  w - -- ·- C F  4 () 
D A V I S  T .. .. - L F  4 l 

H O W A R D -- -- .. ... H< 4 2 

M C M U L L E N - - 3 B  3 0 

Z I M ME F� -- -- ·-·- 3 [< 1 0 

R O S f: F.< O R O -- .. - c 4 () 
F A I FU. y ......... .. RF 4 () 
O L  I V E l'< - ·- D H  3 

f ' I  T C H F F< S  I P  H t( El� 

P E Fm A N D S K I  4 . '7  f, 2 

I ' 'ODRE:S  .. ... .. .. . 3  3 3 3 

S H E:.RI'�y ... ... ... ... 3 . 0  (I 3 3 

D A l. E'f ··· .. ...... .. 7 . 7  B 3 ::.! 
D l.Jf�[N · - - ·- ..... l . 3  0 0 () 

l 2 3 4 :J 6 
<J I S T OF<S () 1 () 0 1 0 

H O M E  3 () l �� 0 
!33 2 4  

R E A D Y  

H R I� B I  

0 0 

() l 

() () 
() () 
:. � 2 

() () 
() () 
0 () 
0 0 

() 0 

1\ B E< 

() 
0 0 L. U S S E:I;: 

2 2 

:� 2 W I N N E!� 

0 0 

'1 B 'l 
0 1 () 0 

0 1 0 () 

t. l ·- Y AN I\!3 

N A M E  p(J!:) A B  

R 1 C H A I� D S D N  2 B  4 

K U E< E I\--· ·-·- - ·- s s  4 

MA R I S ···· . ... ... - RF 5 

M A N T I... [ ·  .. · ·- ..... C F  r::· •. I 

H U W A I� D · - . ... - ,. ,J 
S K D W I� D N ·- - -· 1 B  4 

C F I� V - - - - - - I... F  4 

L O P E Z --··- - - - DH 4 

B O Y E I� - ... ...... .. 3B 3 

T 
3 

B R E T U R N  HI E N D  " 

H H R 

1 () 
3 0 

2 

4 2 

2 0 
2 () 

0 

2 0 

0 () 

R B I  

0 
() 
2 

, J 
() 
1 

0 

0 

0 

for the batting (Dodgers) team's sub­
stitutes with the question "Bats, P#" . 
Here it is necessary to input what 
place in the nine batting positions (1 
thru 9) the substitute will bat in and 
the player's identification number . 
The numbers 6 and 13 are typed in .  
S ix  is the s ixth batting position; 13 
represents Don Zimmer's identifica­
tion number. 

The "Bats, P#'' question is again 
asked, and the user can continue to 
make substitutes or you can enter a 0 
for the bat ting position in order to 
end the substi tu ting .  In the example, 
0,0 is input and the game continues . 

Figure 5 :  Box score from the game played in figure 4 .  

The Yankees go on to win the sixth 
game 8 to 3 and the series 4 games to 
2 games . Figure 5 shows the box score 
for the final game of the series . Typ­
ing a carriage return ends the game at 
this point ;  typing any other character 
plays another game between the same 
two teams.  

this  reason, a pinch hitter and a new 
pitcher are entered in order to illus­
trate all of the possible input situa­
tions occurring in this simulation. 

In answer to the question "P, H or 

B" in the Dodgers' half of the eighth 
inning, a B is input .  A pitcher's iden­
tifica tion number is solicited and 9 is 
entered, corresponding to Yankee 
Ryne Duren . Next, the computer asks 

If the option to play another con­
test is selected, the computer asks 
"Line-ups OK"; and typing a carriage 
return lets the programmer play 
another game just by entering the 
identification numbers of two new 

N w to the U.S.! Produced and widely used in England­
COMPLETE CP/M BUSINESS PACKAGE. 

I NCLU DES EVERYTHING FROM INVENTORY TO SALES SUM MARY 
PROM PTS USER, VALIDATES EACH ENTRY, MENU DRIVEN 

Approximately 60-100 entries/inputs require only 2-4 hours weekly and your entire business is under control. 

*PROGRAMS ARE INTEGRATED- SELECT FUNCTION BY NUMBER-
01 = ENTER NAMES/ADDRESS, ETC 
02 = • ENTERJPRI NT I N VOICES 
03 = ' ENTER PURCHASES 
04 = • ENTER AJC RECEIVABLES 
05 = ' ENTER AJC PAYABLES 
06= ENTER/UPDATE I NVENTORY 
07 = ENTER/U PDATE ORDERS 
08 = ENTER/U PDATE BANKS 
09 = EXAMI N E/MON ITOR SALES LEDGER 
1 0 =  EXAMINE/MON ITOR PURCHASE LEDGER 
1 1  = EXAMINE/PRI NT I NCOMPLETE RECORDS 
1 2 =  EXAMINE PRODUCT SALES 

1 3 =  PRI NT CUSTOM ER STATEMENT 
14 = PRI NT SUPPLIER STATEM ENTS 
1 5 =  PRI NT AG ENT STATEMENTS 
16 = PRI NT TAX STATEMENTS 
1 7 =  PRI NT WEEK/MONTH SALES 
1 8 =  PRI NT WEEK/MONTH PURCHASES 
19 = PRINT YEAR AUDIT 
20 = PRINT PROFIT/LOSS ACCOUNT 
21 = UPDATE END MONTH FI LES 
22 = PRI NT CASH FLOW FORECAST 
23 = ENTER/UPDATE PAYROLL (NOT YET AVAI LABLE) 
24 = RETURN TO BASIC 

WHICH ONE? {ENTER 1 -24) Each program goes to sub menu, e.g .. (9) a l lows A. LIST ALL SA LES; B. M O N I TOR SALES BY 
STOCK C O D E S ;  C.  R E T R I E V E  I N VOICE D ETAI LS; D .  A M E N D  L E D G E R  FI LES; E .  LIST TOTAL ALL SALES.  

• VERY FLEXIB LE. • ADD YOU R OWN FU NCTIONS. • EASY TO I NTEG RATE. 

All  programs in BASIC for CP/ M. 
Package i ncludes 31 programs. Version 2: $750 Complete l isting in BASIC also available: $300 

John D. Owens Associates is the U.S. Distributor for G.W. COM PUTERS, LTD, the producers of th is beautiful  package. 

WE EXPORT TO ALL COUNTRIES - OVERSEAS CALLERS USE (212) 448 6298 ONLY 
JOHN D. OWENS ASSOCIATES, INC. 

1 2  SCH UBERT STREET, STATEN ISLAND, N EW YORK 1 0305 
(212) 448 6283 DAY, EVENING, WEEKEND, HOLIDAY CALLS WELCOME!  (21 2) 448 6298 
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We have no reader inquiry number. Please write or call. 
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Every so often a n  ind iv idual  is born exh i b i t i ng extraordi­
nary talent at a ve ry early age. Often ,  they rise above the 
m ult i tude esta b l i s h i n g  themselves as masters in thei r f ields. 
These i nd fv iduals are cal led prodi g i es .  

T h e  Prod igy c o m p uter is s o  advanced,  it  c learly estab­
l ishes itself as a master in the f ie ld of smal l  busi ness 
computi ng .  

Mod ular  des ign a n d  s i n g l e  board co nstruction mean re l i­
abi l ity, expandabi l ity, and ease of service. But  it is SO FT­
WARE which tru l y  sets Prod igy apart.  U n l i ke other compu­
ters, software was a major d es i g n  considerat ion rather than 
an afterthought.  Prod igy uti l izes a h i g h l y  advanced operat­
ing system and the PROTEGE* to provides some very im­
pressive features: 

• DATA BASE M A N A G E M ENT • I N D EX E D  F I LES 

• V I RTUAL CODE • S P O O L I N G  

• DATA C O M P R ESS I O N  • M U LT I -TAS K I N G  

PRODIGY 

T h e  res u l t ?  I n c red i b l e  s peed a n d  stora g e  capac i ty ,  
and eco n o m i ca l  syste m s  d eve l o p m e n t  a n d  m a i n t e n a n c e .  

. . .  "Though it  may look like many other microcompu-

ter systems - . . .  Prodigy One literally speeds away 

from them. " - . . .  Max Schindler, Software Editor-

ELECTRONIC DESIGN. 

Yo u r  local P rodigy dealer  mai ntai ns an extensive l i b rary 
of f ie ld proven app l ication software. Ava i lable appl ications 
i nc l ude General  Ledger, Accou nts Receiva ble,  Acco u nts 
Payable ,  Payro l l ,  M edical  B i l l i ng ,  and a remarkable system 
for the Personnel  P l acement I n d ustry. A l l  a re easy to use yet 
p rovide a level of sophist icat ion u n h ea rd of i n  its p ri ce class. 
And Prod igy also does word processi ng!  

Prod igy syste ms a re s u p po rted by a nat ionwide organ iza­
tion of th oroug h l y  tra i ned, experienced p rofessionals .  Your 
P rod igy dealer is a S I N G L E  source for h a rdware, software 
and a leve l of service that cont in ual ly  i nsures effective, trou­
ble free o perat i o n .  

Speed. sophist icati o n ,  a n d  l ow cost; a n  i ncred i b l e  combi­
nation for a smal l  b usi ness com p uter.  Would you expect 
less from a prod i gy? 

SYSTEMS, INC. 
497 LI NCOLN HIGHWAY e ISELIN,  N.J. 08830 e 120 1 1  283-2000 

'Prodigy's easy to use compiler�based smafl business applications development language. Prodigy also supports other popular languages such as FOR TRAN, COBOL. BASIC. and PASCAL. 

Circle 331 on i n q u i ry card. BYTE November 1979 125 



pitchers . If anything other than a car­
riage return is entered, the computer 
branches to the lineup entry section 
of the program and the user will be 
required to enter new lineups.  

Listing 4:  The Stats program, which computes and displays statistics from box scores of  
simulated baseball gmnes. An example of  its use is shown in figure 6. 

You can keep track of batting 
averages, earned run averages, and 
other statistics by loading the pro­
gram Stats ( l isting 4) and entering the 
appropriate file name .  This will give 
you a complete printout of all the 
statistics as shown in figure 6 .  The 
statistics shown are for all six games 
of the "World Series" that was just 
played . 

l Jt T M IJ $. ( 2 7 0 ) 
:', i.. I N ic: B O  
1 0  I N P U T ' F I L E  NA M E 7 ' r F S \OPENtO r F $ 
I ?  F O R A � O T 0 1 6 \ N = < A * 1 0 l t 1 \ R E A D t O r N S C N r N t 9 l r Z r Z r Z r Z r Z r Z r Z \ N E X T  

1 4  F O R A = O T 0 9 \ N = 1 7 0 t C C A * 1 0 l t 1 l \ R E A D t O r N S ( N r N t 9 l r Z r Z r Z r Z \ N E X T  
2 0  I ' NA M E A B  H H R  R B I  A V E  N A M E  I P  H R ER ' r  
3 0  I ' KO [1[1 W L. ERA ' \ F O R A c. 1  T O / 'r\ I ' '' ' r \ N E X T \  I ' ' 
40 F O R A = O T 0 1 6 \ B = 1 1 1 9 t C A * 2 0 l \ R E A D t O % B r C r D r E r F \ G = O  
50 I F C > O T H E N G = D / C \ T 1 = T 1 t C \ T 2 = T 2 t D \ T 3 = f 3 t E \ T 4 = T 4 t F  
6 0  N = C A * 1 0 l t 1 \ 1 N S C N r N t 9 l r % 4 l r C r D r % 3 I r E r % 4 I r F r %5 F 3 r G r ' 
70 I F A > 9 T H E N 9 0 \ D � 1 4 5 9 t C A * 3 5 l \ N = 1 7 1 t C A * 1 0 l  
7 2  R E A D t O % B r C r D r E r F r G r H r l \ J = I N T I I / 1 0 0 l \ K = I - C 1 0 0 * J l 
74 P 1 = P t t C \ P 2 = P 2 t D \ P 3= P 3 t E \ P 4 = P 4 t F \ P 5 = P 5 t G \ P 6 = P 6 t H \ P 7 = P 7 t J \ P 8 = P8t K 
76 F 9 � 0 \ I F C > O T HE N E 9 � C F * 2 7 l / C \ C = I N T C C / 3 l 

713 1 N !� ( N r N � 9 ) , % 4 I , C: , D , E , F , G , H r % 3 I r .J r i( , % 6 F 2 , E 9 r  
<)' ()  I • •  \ N E X T  
1 I) () I ' ll  I": A•• 1 T 0 / 9 \ I ' ··· ' r \ N F X T \  I ' " 

1 1 0  I E T 1 � 0 T H E N T 5 = f 2 / T 1 \ I F P 1 > 0 T H E N P 9 = C P 4 * 2 7 l / P 1 \ P 1 = I N T C P 1 / 3 l 

1 2 0  I '  ' r % 4 I r T 1 r T 2 r % 3 I r T 3 r % 4 I r T 4 r % 5 F 3 r T 5 r  
] 3 0 I ' ' r % 4 I r P 1 r P 2 r P 3 r P 4 r P5 r P 6 r % 3 I r P 7 r P 8 r % 6 F 2 r P 9 

The statistics keep accumulating 
each time the program is run . There­
fore, I have provided program Erase 
(shown in listing 5 ) .  Figure 7 shows 
this program being used; the user 
merely supplies the file name . This 
program erases statist ics extracted 
only from the games played, not the 
ratings information shown on the 
roster (figure 2 )  for each player. That 

is  how I run my complete computeriz­
ed baseball simulation. 

cessor system that can be linked to a 
North Star floppy-disk system, a 
North Star disk-operating system in­
cluding BASIC, 24 K bytes of mem­
ory, and a terminal . The memory re­
quirement is large because of the size 

6a 

6b 

Necessary System Components 
What do you need to run these pro­

grams? An 8080-based micropro-

F I L E NAME 7 6 1 - Y A N K S  
N A M E  A B  H H R  R B I  A V E  NAM E 

�:i K O W FW N ·- - - 2 0  
f( l C H A I� D S ON 24 
1\ U B E I\ ··· ···-·-·- 2 3  
B O Y E R ·  ·· · · ·- ·· 1 '1 
M A F� I S ·  2 3  
M A N T L E ·- ···· ·- 2 3  
B E F\ R A ··· ··· ·- ·  .. · ··· 7 
H D W M( [I .... ... .  - - 2�\ 
UJF" E z ....... ... .... 1 6  
D l . A NC: I·M R D .. .  7 
C E F� V  .. · ·- .. · ·- ·- ···· 1 1, 
CiAI� D N Eri· ·· ·· 0 
D E M A fi H� I ······ 0 
I '�F E D ·· .. - · . ... ... .. .. 

I'OI� G E ci �i O N ··· 
G O N D E R  
. .JO H N S O N · 

0 
() 
() 
0 

4 0 
4 0 
7 () 
3 0 
'1 4 
1.) ::� 

() () 
8 .. , 
" 0 
3 () 
8 ::• 
0 0 
0 () 
0 () 
() 0 
() () 
0 0 

1 ' 2 0 0  
:·.� . 1 6 7  
0 ' 3 0 ·4 
0 , 1 5 tl 
H , 3 '1 1  
"' ' 2 6 1  
() , () 0 0  
�·, ' 3 4 0  
4 ' 3 1 3  
:1. • 4 ::••1 
3 • �; o o  
( )  , 0 0 0  
() . o oo 
() , () 0 0  
0 . o o o  
( )  , ()()() 
() . o o o  

F Of� D·-·- ·-·- ·-·­
T E RRY - ··· ·- ··· ··· 
A R r;: O Y D ·· 

S T A F F DI'�D ··· ... 
C O A T E S ···· ··· · .. · ··· 
�3 H E L D O N ·- - ­
D A L E Y ··· - ··· ·· ··· 
T LI R L F Y  .. · ··· ··· ·­
I� E N  I F F' ·· 
DI.I R E: N ·· ·  

2 0 1  5 7  1 0  2 9  . 2 0 4  

F I L E  N A M E  ? 6 3 - L A  
N A M E  A B  H H R  R B I A V E  N A M E  

F' A I F� L  y..... ..... 2 2  
G I L L I A M ·· ···- 24 
W I L L S  ... ... ... -... 2 4  
M C M LI U  .. E f-1·- - 2 0  
H D W A I;:[I ·- · · ·- -· 2 1  
D A V I ci w ......... 2 4  
D A V J �i T ··-··- ···· :� ;-; 
FW �:i E B CJI;:CJ ··· .. 2 1  
M D D N ··· -· .. .. ....... 6 
T R A C E W !'i i\ J .... 0 
CJ L I V E I;: . .. - - ·· 1 4  
WAU_ S  .. - · ·  ······ 0 
C: A M I L L J ....... ... 0 
Z I M M U(· 1 
1:· E I� Fn A ... 0 
rm c:c: n r N G · ·  o 
N E N  ... ... . · 0 

3 1 
1 2 1 

4 0 
J () 

··' :.� 
B 1 
(, () 
1 () 
J () 
0 () 
,J () 
() () 
() () 
() () 
0 0 
0 () 
0 () 

, L36 1\0LJF' A X ·- ·- · ·  · 
4 . 5 0 0  D R Y S D A L E - -
1 . 1 6 7  P E R R A N O S I\ I  
2 . 1 5 0  P CJ D R E S - - - -
4 , 2 38 M I L L FR - - - ­
J , 3 3 3  R I C H E R T - - -
4 . 2 4 0  C: A L M I.I S - - - -
0 , 0 4 EI 

. 
W I L L H I T E - ­

() , 5 0 0  R O E B U C I\ - - -
0 , 000 S H E I'I�Y 
:3 , 3 5 7  
() . o oo 
() . o oo 
() , () 0 () 
() , () () () 
() , 0 00 
0 , ()()() 

2 0 2  50 5 24 . 2 4 8  

I P  

8 
1 3  

8 
0 
0 
0 

1 1  
0 
4 
(, 

H 

1 2  
9 

3 
0 
0 
() 

1 4  
0 
6 
6 

R ER 1\0 BB W L 

1 0  
::: 
0 
0 
() 
0 
7 
() 

J 

:l 
0 
0 
() 
0 

() 

El 

0 
0 
0 
El 
() 
0 

7 
6 
3 
0 
0 
0 
3 
() 

0 

0 1 
2 0 
0 () 
() 0 
() 0 
0 0 
1 0 
() 0 
1 () 
0 1 

ERA 

:'l, 1 2  
. 6 B 
. o o 
, () 0  
. o o 
. o o 

3 , 8 6 
. o o 

4 '  1 5  
2 , 8 4 

53 50 24 1 3  3 1  2 1  4 2 2 . 2 1 

13 
1 7  

'I 

0 
() 
() 
() 
0 
7 

H 

1 4  

l3 

8 
'I 
:l 
0 
0 
() 
() 

1 2  

R E R  1\ 0 B B  W L E R A  

0 
,J 

2 
6 

0 
0 
() 
() 
6 

4 
4 
1 

() 
0 
0 

0 
0 
4 

'1 
0 
0 

() 
0 
0 
() 
0 
6 

5 0 2 . 7 0 
.J 0 2 2 .  1 2  
5 1 0 1 . 0 0  

0 1 9 . 0 0 
0 . o o 

0 0 0 . o o 
0 () () , 0 0 
0 0 () , () () 
0 0 0 ' 0 0 
(, 0 0 4 , 9 1 

52 57 2 9  1 8  25 23 2 4 3 . 1 2 

Figure 6: Statistics for six games of the "World Series " between the 1 961 Yankees (6a) and the 1 963 Dodgers (6b) . 
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to your data acquisition and display problems 
with COMPCO'S Analog - Digital 1/0 System. 

The complete ADI/OS system i ncludes everything requi red for a research a nd development 
laboratory, and many OEM systems: 1 6  channels of si ngle-ended analog i nput Cor 8 d ifferen­
tia l channels); two do uble-buffered D/A channels for driving a X-Y d isplay ( d isplay not incl uded ); 
J2 bits of progra m mable d igita l  1/0; 4 completely independent r\S2J2 serial ports with 
software-selectable Oo ud rates; a Microterm MIME- I CP-T termi na l ;  a Houston Instruments H IPL0T 
i ncrementa l plotter; and on ALTOS 8000-2 m ic rocomputer  system ,  with 4MHz Z80 * processor, 
64K of P-AM memory, twi n  Shugart double-density floppy d isl"i d r ives, CP/M operati ng system,  
and Microsoft FO P-mAN . COMPCO's GSP interactive graphics pocl<ioge is inc luded to provide 
graphics output on the CP-T terminal ,  H I PL0T plotter, and/or a X-Y d isplay. A FOP-mAN-ca l l able 
subroutine pocl�oge is a lso provided to perform the ana l og data acquis i t ion.  I n  add it ion, two 
u nused ser ia l  ports may be used to drive a modem ( permitt ing the system to to l l�  to a larger 
machine ), on addit ional  CP-T terminal  for color  graphics, or a ser ia l  l i ne pr i nter such as a Tl-810 or 
N EC Spinwr iter. * Z80 is a rrademorl� of Zi log t TM .  Drgirol �e>eorch 

Microrerm 

MIME-I 
terminal 

Houston lnsrrumenr 

HIPUlJT 

l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l 
digirol l/0 

4 byres (J2 birs) 

16 channels 

1 1  1 t 1 1 1 1 1 1 1 1 1 1 1 
Ci rcle 49 on i n q u i ry card. 

prinrer 

double buffered X 

D/A y 

modem 

This ent ire ADI/05 
system is avai lable 
from COMPCO for 

59,995 
OEM, lnsrirurional and Dealer Inquiries lnvired 

Cornpco 
8 7 0 5  North Port Wash ington Road 
Mi lwa u kee,  Wis.  53 2 1 7 4 1 4/ 3 5 1 - 3 4 0 4  
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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. 

1 0  I NP U T ' F I L E T O  B E  E R A S E D  7 ' , F $  

:W O r' E N l O , F' S 

30 B = 1 1 1 4 \ R E A D t O % D , C \ F OR A = 1 T 0 1 3 8 \ W R I T E t O , Z \ N E X T  

4 0  C L O S E t O  

Listing 6: The Game program, written in  North Star BASIC, which uses data based on 
historical performance of real baseball players to simulate any desired contest between 
various teams. This program occupies 24 K bytes of programmable memory when used 
with the North Star BASIC system. 

I N PU T ' N U M 7  ' , A \ F O R B = O T O A \ C = R N D I O l \ N E X T  

:'; L. I N E B O  

t 0 IH MH ( :1. , l f, ,  1 4 ) ,  P ( :l , 'l , 1 /  l ,  W �  ( 5 4 0 ) , S ( 1 ,  f:l • :c • 1 )  • P $  ( 20 ) • T $  ( 2 0 ) 

1 :5 D I M H $ ( 2 4 l , S 1 ( 1 , 1 0 l d:< ! B l . l� l 8 )  

1 7  H t � ' S I N G L E D O U D L E T R I P L E H . R .  ' 

20 P I = ' P C 1 D 2 D 3 B S S L F C F R F D H ' 

30 F O R A = O T U J \ B � I A * 1 0 l t 1 0 \ I NP U T ' T E A M  7 ' , T S I B - 9 , B l \ F $ = T S I B - 9 , B )  
4 0  O P E N J O , F S \ B = 2 7 0 * A \ F O R C = O T 0 1 6 \ B = B t 1 0  

5 0  R E A D t O , N S I D - 9 , B l \ F OR D = O T 0 6 \ R E A D t O , H I A , C , D l \ N E X T D \ N E X T C  

6 0  F O R C = O T 0 9 \ B = D t 1 0 \ R E A D l O , N S I B - 9 , B l \ F O R D = O T 0 3 \ R E A D t O , P ( A , C , D l \ N E X T D  

6 5  NEX T C \ C L O S E l O \ N E X T A  

6 '7 F O R A c O T O l  

7 0  I ' G I V E T H E  L I NE - U P  ' \ F O R C = O T O B \ 1 ' B A T T I NG ' , C t l , '  

8 0  I N PU T l ' I D ,  P O S  l 7 ' , D , E \ S ( A , c , o , O l = D \ S I A • C • O • l l = E 

8 1  I F E ( 1 0 R E > 1 0 T H E N 8 0  

8 3  J F D ) l 6 T H E N 8 0 \ 1 T A B I 4 0 l •  

0 1  I N S I F' . t- · 1 ';> ) , ' ' • I'' S ( Ci .. - 1 , [; ) , \ J N PI.IT ' UK ? ' , Z $  

0 6  I F Z S < > ' ' f H E N B O \ N E X T C  

90 f N P U T 1 ' J D i O F  P I T C H E R ? ' , W ( A t 2 l  

9 1  I F W I A t 2 1 ' 9 T H EN 9 0 \ 1 T A B I 4 0 ) , 

?:1 i' '" ( (, * 2 / 0 :• f l } O t 0: 1 0 * W < A + 2 l l + 1 \ I N $ 1 F , F t 9 ) , ' 

94 I N P U T ' Cl� 7 ' , Z S \ I F Z S < > ' ' T H E N 9 0 \ N E X T A  

:1. 00 r ·c, 9 \ Clcc ] 
1 1 0  F OI�o� "'· Cl f' O l \ I ' ' \ I '  I N N I NG l '  , A \ F O R B cc O T O l  

1 1 2 H I'\ ·, : :  ';>[/fif< · : > 1 T H E N 1 1 :-; \ I /c S 1  ( 1 ,  1 0 l > S 1  ( 0 ,  1 0 lT H E N E X I T 'l 7 0  

1 1 5  C = W < B l \ D = l \ I F B = 1 T H E N D = O \ P = W I D + 2 l  

1 2 0  F O R E = O T 0 2 \ I F S I B , C , E , 1 l > O T H E N F = S < B , c , E , O l \ N E X T  

1 25 G = I 2 7 0 * D l + < 1 0 * F l + 1 

1 2 /  L � O \ I F H < B , F , O l = 2 T H E N 1 3 0 

1 2 8 I F H < D , F , O l =P < B , P , S l T H E N 1 2 9 \ L = . 0 1 5 \ G O T 0 1 3 0  

:t :� s' L.. :==· ··· . o .1.:5 
1 � 0 H = . � * < H I B , F , S l t P I D , P , 2 l l + L + W I D + 4 l \ H ( D , F , 7 l = H I B , F , 7 l + 1  

:J. 3 �i ! N $ C G , G t 9 ) , •  

1 1 0 G = R N D I O ) \ J F G > H T H E N B O O  

1 5 0  H= . 5 * 1 H < B , F , J l t P ( D , P , 1 l l + L + W I D t 4 l 

1 6 0  I F G > H T H F N 7 0 0 \ P I B i P , 5 l = P < D • P • 5 l t l 

1 70 f l '  �: N i l  ( 0 l \ f' D I'W <.' T 0 4  \ I F H  ( B ,  F ,  [i l > ' " H T H F N E X I T 1 90 

:1. 80 N E X T \ G " l. 

1 9 0 H = G * 6 \ I H S < H - 5 . H l \ H I B , F , B l = H I B , F , 8 l t l \ G O S U B 7 0 0 0 \ G D S U B 5 9 0 0  

:1. 9 5  I F G = 4 T H E N H I B , F , 9 l = H I B , F , 9 l + l  

2 0 0  C � C + 1 \ I F C > 8 T H E N C = O \ W < B l = C \ E 9 = 0  

2 0 5  I F A > B A N D B = 1 A N D S 1 1 1 , 1 0 l > S l ( 0 , 1 0 l T H E NE X I T 9 6 0  

2 1 0  I F 0 < : · 3 T H E N 1 2 0 \ G O T 0 9 5 0  

7 0 0  1 ' W A L K ' \ H C B , F , 7 l = H ( D , F , 7 l - l \ P ( D , P , 9 l = P ( D , P , 9 l + 1 \ G = l \ G O S U B 6 9 5 0  

7 1 0 G O S U B 5 9 5 0 \ G O T 0 2 0 0  

ROO H= . 5 * < H I B , F , 6 l +P < D , P , 3 l l \ I F R N D I O l > H T H E N 8 2 0  

8 1 0  I ' S T R I K E S  O U T ' 

8 1 5  P \ D , P , 8 l = P O: D , P , 8 l + l \ G O T 0 8 3 0  

8 2 0  J F R ND I O l < . 9 8 T H E N 8 2 5 \ G = 1 \ K = 1 \ I  ' E R R CI R ' \ C1 9 = 0 9 t 1 \ G CI S U B 6 0 0 0 \ G O T 0 2 0 0  

825 I F R N D ( 0 ) ) , 5 0 R B i l l = O O R O > l T H E N 8 2 B \ I ' D O U B L E  P L A Y ' \ O = O t 2 \ B ( 1 l = 0 \ 0 9 = 0 9 t 2  

8 � 6  R C 1 l = O \ I F 3 : 0 9 1 HENG O S U B 7 0 0 0  

8 2 7  G � O \ K = l \ I F 3 > 0 T H E N G O S U B 6 0 0 0 \ P ( D , P , 4 l = P < D , P , 4 l t 2 \ G O T0 20 0 

0 2 8  1 · r s o u r ·  \ G = O \ I t R N D < O l > . S T H E N 8 3 0 \ K = 1 \ I F U 9 < 2 T H E N G O S U B 7 o o o  

8 2 9  J' F O  < 2 f H E N G O S U B 6 0 0 0  

0 3 0  U = Ci t l. \ P \ D , P , 4 l = P C D , P , 4 l t 1 \ CI 9= 0 9 + 1 \ G O T 0 2 0 0  

? 5 0  F O R G 1 = 1 T 0 8 \ B I G 1 l = O \ R I G 1 l = O \ N E X T \ 0 = 0 \ 0 9 = 0 \ I ' ' \ N E X T \ N E X T  

9 6 0  I F S l. C 0 , 1 0 ) ( ) S 1 ( 1 , 1 0 l T H E N 9 / 0 \ Q = 1 0 \ I = 1 0 \ G CI T CI 1 1 0  

9 7 0  G 1 = W < 6 l \ G 2 = W I / I \ G 3 = W C 8 l \ G 4 = W I 9 l \ P I G 1 , G 2 , 1 0 l = P < G 1 , G 2 , 1 0 l + 1 0 0 

9 7 1  F' C G 3 ? G 4 , 1 0 ) == F' C G 3 , G 4 , 1 0 > ·t 1  
972 G O S U B 1 0 0 0 \ F CI R G 1 � 0 T U 1 \ F O R G 2 " 0 T CI 1 6 \ F O R G 3 = 7 T CI 1 0  
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List ing 6 continued orz page 130 

F:UN 

F I L E T O  BE E R A S E D  7 6 1 - Y A N K S  

R E A D Y  

R U N  

F I L E  T O  B E  E R A S E D  ? 6 3 -L A  

fi E A D Y  

Figure 7: Sample execution of the program 
Erase of listing 5. This program purges 
statistics from simulated garrzes; it does 
not alter the roster ratings information. 

of program Game. With Game load­
ed in memory, only 132 bytes out of 
24 K bytes are free, even after releas­
ing the memory allocation for the 
functions ATN, SIN, COS, LOG, 
and EXP . The actual memory used by 
Game is 11 ,432 bytes . 

Table 1 shows the North Star direc­
tory of the disk used to store the six 
programs of the package and the data 
files . Each team data file is eight 
blocks long . Five of the programs in 
the package are short . Programming 
details will be given only for the one 
long program, Game . It is l ikely 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 resul t  is then 
mul tiplied 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 



ANNOUNCING 
COMPANION I & II. 

Beneath this beautiful 
teakwood roll-top desk exterior, 
there beats a heart of pure Radio 
Shack TRS-80 M icrocomputer. 

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. 

PODY 

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 
del ivery. We'll pay the air freight charges on all prepaid orders within the Continental U . S.A.  For more information, 

write or call PRODATA, I nc . , 98- 1 1 22 Kahapili Street, Aiea, Hawaii 9670 1 ,  Telephone: 808-488-5348. 
Assembly Office: 3620 Lake Pontchartrain Drive, Arlington, Texas 76016.  Dealer inquiries invited. 
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Listi11g 6 conti11ued: 

9 7 3  H < G 1 o G 2 , G 3 + 4 1 = H I G 1 o G 2 o G 3 + 4 1 + H I G l o G 2 o G 3 1 \ H I G 1 , G 2 o G 3 1 = 0 \ N E X T \ N E X T  

9 7 4  F O R G 2 � 0 T 0 9 \ F O R G 3 = 4 T 0 1 0 \ P I G l o G 2 o G 3 + 7 l = P I G l o G 2 , G 3 + 7 l t P I G 1 o G 2 o G 3 1  

9 7 6  P I G 1 o G 2 , G 3 J = O \ N E X T \ N E X T \ N E X T \ F O R G 1 = 0 T 0 1 0 \ W I G 1 1 = 0 

? 7 13 ,; 1 ( 0 • Ci 1 J :: () \ �:; :t ( 1  o [i l l : () \ N F X T \ W 9 ::: 0 

9 9 0  I N P U T " R E T U R N  TO E N D ? " o Z $ \ I F Z $ = " " T H F N 9 9 B  

9 9 2  I N P U T " L I N E - U P S  O K ? " o Z S \ I F Z I < � " " T H E N 6 7  

? 9 4  l f $ ( 1 · 1 0 ) , \ [ N P U T ' I'' I T C H E R ? " , W C ::! > 

9 9 �  1 f l l l 1 • 2 0 ' o \ I N P U T " P I T C H E R ? " o W I 3 1  

'! '? 6  GIJ'J U 1 0 0 

't<J u c; o � ; u .t< 2 0 0 0 \  1 F r� F F  < o 1 \ F N L• 

1 0 0 0  I " II OX f; C O J ( E . \ I  ' .  

1 0 1 0  F U R G = O T U I \ li= I G* 1 0 1 + 1 0 \ G 1 = 4 0 * G  

l O :� o  I J A II < U l ) o l <i> I I:<·-· 9 o B I  , \ N E X T \  I • • 

t o ::! ;' 1 • • \ F Df(G '" o T O l  \ G l ,= 4 0 * G  
:1. 0 2 4  1 T A B I G 1 l , " NA M E  P O S  A B  H H R  R B I " ,  

:1. 0 2 6  N E X f \ 1 " ' \ 1 ' "  

1 03 0  F O R G = O T 0 8 \ F O R G 1 = 0 T 0 2  

1 0 5 0  G 4 : 0 \ F O R G 3 = 0 T 0 1 \ I F S I G 3 o G o G 1 o 1 l = O T H E N 1 0 8 0 \ G 5 = 4 0 * G 3 \ G 6 = S I G 3 o G o G 1 o O I  

1 06 0  B = I 2 7 0 * G 3 1 + 1 1 0 * G 6 1 + 1 0 \ G 4 = 1 \ G 7 = 1 S I G 3 o G o G l o 1 1 * 2 1  

1 0 7 0  I T A B I G 5 l o N $ 1 B - 9 o B l o "  • , p $ ( G 7 - 1 , G 7 l o '  
1 0 7 5  F O R G 8 = 7 T 0 1 0 \ 1 Z 4 I o H I G 3 , G 6 , G 8 1 , \ N E X T  

1 0 8 0  N E X T \ I F G 4 = 1 T H E N 1 " " \ N E X T G 1 \ N E X T G  

:1. 0'10 I "  " \ I ' P I T C H E R S  H'' H R l'�f( K B B " \ 1  " "  

:1. 1 1 0  F D R G 1 = 0 T 0 1 \ F O R G 2 = 0 T 0 9 \ I F P I G 1 o G 2 o 4 l > O T H E N 1 1 3 0 

:1. 1 2 0  I FP I G 1 , G 2 , 5 l > O T H E N 1 1 3 0 \ I F P I G 1 , G 2 , 8 l > O T H E N 1 1 3 0 \ G O T 0 1 1 6 0  

l 1 3 0 G J = I G 1 * 2 7 0 1 + 1 7 0 + 1 1 0 * G 2 l t 1 \ G 4 = P I G 1 o G 2 o 4 l / 3 

1 1 4 0 1 N $ 1 G 3 o G 3 t 9 l o Z 5 F 1 o G 4 o  

:1. 1 � 0  F O R G 4 = 5 T O ? \ I Z J i o P I G 1 o G 2 o G 4 1 , \ N E X T \ I F P I G :I. , G 2 , 1 0 1 = 1 0 0 T H E N 1 "  W I N N E R " ,  

:l :l �i 2  I F P I G 1 , G 2 , 1 0 1 " 1 T H E::N 1 "  L O S S U( " , \ 1 "  ' 
1 1 6 0 N E X T \ N E X T \  I " " \ I " 1 2 3 4 ··' b 7 B '1 T "  

1 :1. 7 0  I " V I S T O R S " , \ F O R G 1 = 0 T 0 1 0 \ 1 Z 3 I . S l i O . G 1 ) , \ N E:: X T \ I ' '  

1 1 !3 0  I ' H U M E  " , \ F CJ R G 1 ::• 0 T O :l 0 \ I Z :H , S :l l :l o Ci 1 l o \ N J: X T \ I� E T IJ R N  

2 0 0 0  F O R A = O T 0 1 \ B = I A * 1 0 1 + 1 \ 0 P E N J O , T $ 1 B , li 1 Y l \ B = 1 1 1 4 

2 0 1 0  R E A D t O Z B , C \ F O R B = O T 0 1 6 \ R E A D J O , H C A , B o 7 l o H I A , B , B l , H ( A , B o ? l , H I A • B • 1 0 1  

2 0 2 0  F O R C = 1 1 T 0 1 4 \ H ( A , l! , C l � H < A • B • C l + H I A • B • C - 4 l \ N E X T \ N E X T  
2 0 3 0  F O R B = O T 0 9 \ R E AIII O o P I A , B o 4 ) , p ( A , B , 5 1 , P I A , B , 6 1 , P I A , B , 7 1 , P I A , B , 8 1  

2 0 3 5  R E A D I O o P I A , B o Y I , P ( A , B , 1 0 l  

2 0 4 0  F O R C = 1 1 T O :l 7 \ P I A o B , C l = P I A o B , C l + P < A • B · C - 7 1 \ N E X T \ N E X T 

2 0 5 0  li� 1 1 :1. 4 \ R E A D t O % B o C \ F O R B = O T 0 1 6  

2 0 6 0  W R I T E I O , H I A o D o 1 l l , H I A o B o 1 2 l o H I A , B o 1 3 l , H I A r li • 1 4 1 \ N E X T  

2 0 7 0  F O R B = O T 0 9 \ W R I T E I O o P I A , l! , 1 1 ) , p ( A , B , 1 2 1 , P I A , B , 1 3 1 • P < A • B • 1 4 1  

2 0 7 5  W R I T E t O , P I A , B , J S J , p ( A , B , 1 b l , P C A , B o l 7 1 \ N E X T \ C L O S E t O  

2 0 B O  N E X T \ f( F T LJ F W  

�) '/ ( 1 0  K :: G \ J F fW D  I 0 I > .  6 T H E N K oo K +  :l \ G O T U b O O O 
5 9 5 0  K = 1 \ I F D I 1 l = O T H E N 6 0 0 5 \ I F B I 2 l = O T H F N 5 9 6 0 \ G O T 0 6 0 0 0  

5 9 6 0  B l 2 l " P t l \ G O T 0 6 0 0 5  

6 0 0 0  F O R G t = 3 T O :I. S T E P - 1 \ B C G 1 + K l = B I G 1 l \ B C G 1 1 = 0 \ N E X T 

,<, o o :; J F Ci '·" 4 T H F N B  ( U I ··F·+ 1 \ J F G < ·: 4 T H L N B  I G ) ::: /" I :l \ Ci4 · ' 0 

6 0 1 0  G 2 = ll \ F O R G 1 = 4 T 0 8 \ I F B C G 1 l � O f H L N 6 0 4 0 \ G 4 = G 4 + 1 \ V : B ( G 1 1 - 1 \ D I G 1 1 = 0 

6 0 2 0  L • A - l \ I F A > 9 T H E N L = 9 \ S l i B , L l = S 1 1 B , L l + 1 \ S 1 1 B o 1 0 l = S 1 ( B , 1 0 1 + 1  

6 0 3 0  8 C G l l � O \ H I B o F o 1 0 l = H I B , F o l O I + l \ P I D , V o 6 l = P C D , V , 6 l + 1  

6 0 4 0  N E X T \ I F G 4 < 1 T H F N 6 0 4 2 \ I G 4 , " R U N S  S C O R E  

6 0 4 1 I T •; ( 1 , 1 0 )  , S 1 ( 0 ,  1 0 )  , ' " , T$ ( :1. 1 , 2 0 ) , !:il ( 1 • 1 0 )  

6 0 4 2  I F G 4 < 2 T H E N 6 0 4 3 \ W I 4 1 D l = W 1 4 + D l t . 0 2 5 

6 0 4  .. , i'i := O 

b 0 4 f:l  I F1< \ 1 l • O T H E N 6 0 :'i 0 \ ! ' J'W N N E J'( ON F I R c; T  ' , \ M :c: l 

6 0 �', 0 I F f< ( :.� I ::: () T H E N 6 0 6 0 '. I " IW N N FJ'(  ON S E C O N D  ' ,  \ M ::• 1 

6 0 6 0  I F B I 3 1 = 0 T H E N 6 0 7 0 \ I " R LJ N N E R  ON T H I R D ' , \ M = 1  

6 0 / 0 I F M = l T H E N I ' " \ I F G 4 = 0 f H E N R E T LJ R N \ G O S U B 6 2 0 0 \ G O S U B 6 1 0 0 \ R E T URN 

(., 1 0 0  H!f'I.J T " f ' • H •  em D ·;• " , z s \ I F z ,; , .  ' T H E N R J: T LJ R N \ I F Z $ "' ' H " T H E N 6 1 :S O  

6 1 1 0  W I D  + 4 l = O \ I N P U T ' P t ? ' , Z \ I F Z > 9 T H E:: N 6 1 1 0 \ W I 2 +D l = Z \ P = Z  

6 1 2 0 I F Z $ = " P " T H E N R E T U R N  

6 1 5 0  I N P U T ' B A T S , P I ? • , z , Z 1 \ Z = Z - 1 \ I F Z > B T H E N R J: T U R N \ I F Z < O T H E N R E T U R N  

6 1 6 0  F D R G 1 = 0 T 0 2 \ I F S I B , z , G 1 , 1 l = O T H E N E X I T 6 1 B O 

6 1 70 N E X T \  I " T W O  S U B S  A L R E A D Y  U S E D  T H E R E " \ G O T 0 6 1 5 0 

6 :1. 8 0  S ( l! , Z , G l , O l = Z l \ I N P U f " P OS ? ' • Z l \ I F Z 1 ) :1. 0 T H E N Z 1 = 1 0  

6 1 9 0  S l l! , z , G 1 , 1 l " Z 1 \ G O T 0 6 1 5 0 

6 2 0 0  J F W 9 = 0 T H E N 6 2 2 0\ I F B + 1 = W 9 T H E N R E T U R N  

6 2 1 0  u:· s :J ( 0 ,  ·1 0 I "' �:il C 1 ,  1 0  I T H E N 6 :' 3 0 \ I F S 1  ( B ,  1 0  l ) S 1  I D o  1 0  I T H E N 6 2 2 0 \ R E TIJ R N  

6 2 2 0  W C B l = D \ W \ ? l = W I 2 + D l \ W I 6 l = B \ W C 7 l = W I 2 + B l \ W 9 = 1 t B \ R E T U R N  

6 2 .1 0  W '1 " 0 \ f([ TLJ J'(N 

6 9 5 0  K = 1 \ I F R I 1 J = O T H E N 7 0 0 5 \ I F R I 2 l = O T H E N 6 9 6 0 \ G O T 0 7 0 0 0  

6 9 6 0  R \ 2 ) = P + 1 \ G O T 0 7 0 0 5  
7 0 0 0  I F 0 9 ) 2 T H E N R E T U R N \ F OR G 1 = 3 T 0 1 S T E P - 1 \ R C G 1 t K I = R I G 1 1 \ R I G 1 1 = 0 \ N E X T  

/ 0 0 5  I F G = 4 T H E N R I 8 J = P t l \ I F G < > 4 T H E N R I G I = P + 1  

7 0 1 0 F O R G :I. � 4 T O U \ I F R C G 1 l = O T H E N 7 0 4 0  

7 0 2 0  >J::::J'( ( [i :l )  . .  1 

J O J O  R C G 1 l = O \ F' C D , V o 7 l = P C D . V , 7 1 + 1 

/04 0 N E X T \ I ( f : T U I'W 
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" 
* L I  

/': Ro'1 S E  4 4 2 

lo i� A S E :> 8 4 2 

H IF' U T  1 2  6 2 

I NF' U T 2  1 8  6 2 

/�0!3T EI� 2 4 6 2 

/� 0 !3 T E R 2  3 0  6 2 
G A M E  3 6  :? 2 2 

Cif) M [ 2  5 El :2 2 2 

!) T A T S  B O  6 2 

S T A T S 2  8 6  6 2 
6 1 - Y A N K � ;  9 2  8 3 
6'i·- M E T S  1 0 0 8 3 

/ �j .... f< CJ S T O  1 0 8 8 3 

6 3 - .. L A 1 1 b 8 3 
.� 2 - M E T S  1 2 4  !3 3 

I'' I X  1 3 2 6 2 

F I X 2 1 3 ll 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 bat ter makes 
an out,  a strikeout possibili ty 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 ba tter 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 bat ter 

gets a hi t ,  a random number is com­
pared first to h is double rate, then his 
triple rate, and finally his home run 
rate (Yastrzemski has ratings of .205, 
.212,  and .308 for these hits ) .  {By a 
pleasant coinciden ce,  th is article was 
edited on the same day that Carl Yas­
trzemski hit his home run num ber 
hexadecimal 1 90 . . . . 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 
fai l ,  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 hi t  is valued at (single = 1 ,  
double = 2,  etc) .  

The variable array (with seven ele­
ments) is used to keep track of base 

Text contil lued on page 134 



Do TRS-80's new lower prices 
mean you get 
''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 s ervice 
locations furnish faster s ervice, and that 3) 
we continue to add new s oftware 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. 

C i rc le  3 1 8  on i n q u i ry card. 

Level i - 4K 
Ideal Starter 

System 

Was 5599 last year 

Level II - 16K 
Advanced System 

with Calculator Keypad 

Was 5988 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 s erviced, 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 
lf2 -Megabyte Basic System These two cards honored 

at most Radio Shack stores 

1tad1e lhaeW 
The biggest name in little computers® 

A Division of Tandy Corporation • Fort Worth, Texas 76102 
Over 7000 Locations in 40 Countries 
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Circle 278 on inquiry card. 

FAMO S'M 

M U L  T l -TASK I N G  D O S :  
• 8080/z80 

• Device independent file system 

• Mult i-sessioning/spool ing 

• Full  user  accounting 

• All f i les dynam i c  

• Multi-user f i l e  security 

• I n tersystem com m u n ications 

S 1 00 BUS SUPPORT 

MVT-BASI C'M 

M U LTI - U S E R  C O M P I L E R  
• Powerful f i le ,  string 1/0 

• Chaining . . .  parameter passing 
• I SAM/sort facil i t ies 

• Random, seq uential f i les 

• Machine lang uage cal ls 

• Error trapping 

HARD DISKS SUPPORTED 

MVT-WO R D FLOW'M 

M U LTI - U S E R  WO R D  

P R O C E S S I N G  SYSTEM 
• Concurrent data processing 

• Automatic field insertion 

• G lobal sea rch/replace 

• Library file i nsertion 

• "Cutt i n g  & pasti ng"/block moves 

• Ful l  WP pri nter support 

• M u l ti ple printers/concurrent 

• Wordwrap/variable line spacing 

• All opt ions u nder user control 

IMM EDIATE D E L IVERY 

AVAILABLE TO MANUFACTURERS/ 
OEM FOR PR IVATE LABEL 

MARKETING  

� MVT 
� MICROCOMPUTER 
... SYSTEMS INC . 

TT 
9241 Reseda B lvd. , Suite 203 
Northridge, CA 91 324 
Phone: (2 1 3) 349-9076 
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Line 
N u m bers 

1 thru 20 

Operat ion Performed 

a) Generate seed for random number 

30 thru 65 
67 thru 94 
1 00 

b) dimension variables 
c)read descriptive data 
Read data from d isk f i les 
Batting order input section 
Set start and end i nning 
Play game 1 1 0 thru 990 

992 thru 998 
1 000 thru 1 1 80 
2000 thru 2080 
5900 thru 6070 
6 1 00 thru 6 1 90 
6200 thru 6230 
6950 thru 7040 

Select pitchers for new game 
Subroutine for pr int ing box game 
Subroutine to write updated stat ist ics to disk f i le 
Subroutine to determine run scored and position of base runners 
Subroutine for player substitutions 
Subroutine for determin ing winning and losing pitchers 
Subroutine for ca lcu lat ing earned runs 

Table 2:  Operations performed by various lines of BASIC code in the Game program of 
listing 6. 

Var iab le Use 
and 

D imensions 
S( 1 ,8 ,2 , 1 )  1 = Teams 

T$(20) 

8 = batt ing order 
2 = up to three players in each batting position 
1 = identif ication number and position 

Team names 

P$(20) Posit ion names 

H( 1 , 1 6 , 1 4) 1 = Teams 

P( 1 ,9,9) 

W(9) 

8(7)  

R(7) 

16 = seventeen players 
1 4  = 0 to 6 = player ratings 

7 to 1 0  = at bats, h its ,  home runs, and runs batted in 
for the game 

1 1  to 1 4  total at bats, h its, home runs, and runs batted in  
as read and written to disk 

1 = Teams 
9 = ten pitchers 
9 = 0 to 3 = player ratings 

4 to 1 0  = inn ings pitched, hits, runs, earned runs, strikeouts, 
walks and win or loss for the game 

1 1  to 1 7  = total inn ings pitched, h its, runs, earned runs, str ikeouts, 
walks and wins or losses as read and written to d isk 

0 who's up (visit ing team) 
1 who's up (home team) 
2 visiting team's pi tcher 
3 home team's pitcher 
4 vist ing team pitcher's t ir ing factor 
5 home team pitcher's t i ring factor 
6 leading team number (0 or 1 )  
7 ident i f icat ion number for leading pitcher 
8 trai l ing team number 
9 identif ication number for tra i l ing pitcher 
1 runner on f irst 
2 runner on second 

4·3 runner on th ird 
4· 7 runs scored 

same as 8(7), but tracks earned runs 

Table 3:  Use and size of array variables in the Game program of listing 6. 

Yastrzemski H its .232 
Wise H its .253 
Pitcher t i ring factor (assume 0) .000 
Left handed batter versus 
right handed pitcher . 0 1 5 

.500 X .5 = .250 

Table 4:  Statistical determination of the probability of batter Yastrzemski producing a 
safe hit from a pitch thrown by Wise. The h its factors for pitcher and batter are added 
together, along with a factor for pitcher tiring and a factor for the relationship of a left­
handed batter facing a right-handed pitcher. The sum of these factors is multiplied by 
0 .5  and then compared with a random number. If the random n wnber is less than the 
computed probability, Yastrzernski has h it safely. 



32K Board Pictured Above 

New RAM Pr ices.  
From T h e  Dyn a m i c  Memory Com pa ny.  

1 6K- $249 

48K-$500 

32K-$375 

64K-$625 

Ever s ince we started m aking 

these m emory boards over a year 

ago we h ave contin u ed to lower 

our prices to stay com petitive. 

Due to your confidence i n  us, we 

are again able to l ower 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 man ufacturers across the 

country and overseas. 

4MHz boards now ava i lable.  

After receiving hundreds of 

requests, our engin eering staff has 

come up with a new version of our 

board which runs on 4 M Hz 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 2 5 0ns board is 

$1 0 per 1 6 K additionaL 

C i rc le  44 o n  i n q u i ry card. 

All of our features remain.  

Our boards didn't become g reat 

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 ful ly 

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- 1 00 and Z-80 

com patability and totally invisible 

refresh - no wait states .  

Ful ly  assem bled, tested, a n d  

g uaranteed. 

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 com puter from " losing its 

cool . ' '  

The total power consum ption of 

our 1 6K board is typically less 

than 4 watts ( + 8V @ 3 0 0ma, 

+ 1 6V @ 1 5 0ma an d - 1  6V @ 

2 0ma) . Boards w ith additional 

memory typically increase power 

consumption only 1 watt per 1 6K!  

Standard S-1 00 Interface. 
Our board is designed to 

interface with any standard S- 1 0 0  

C P U .  A l l  o f  t h e  t iming o f  t h e  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 l ocal d ealer. 
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 2 0 7  

North Hagan Street, Cham paign ,  IL  
6 1 8 2 0 .  ( 2 1 7 )  3 5 9 - 80 1 0 

Central  Data 
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( )---- - - -� E N D  O F  G A M E  : 

L _ _ _ _ _ _ _ _ _  ....J 

S A M E  
L I N E - U P S  

? 

N O  

Y E S  

I N P U T  N E W 
P I T C H E R  
I D E N T I F I C AT I O N  

Figure 8: Flowchart o f  the major divisions of operation of the Game program of listing 
6. 

Text colll illlled: 
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 )  i s  se t  to a value of 1 
plus the opposing pi tcher's identifica­
tion number. If a bat ter gets a single­
base hit that moves runners two 
bases, 8 (S)  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 
8 (1 )  and 8(1 )  to 0, and 8(1 )  is set to a 
value of 1 plus the opposing pi tcher'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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rou tine beginning with line S900 in 
list ing 6. The second half of this 
subroutine determines if any runs are 
scored by seeing how many of the B 
array elements with subscripts be­
tween 4 and 7 are not 0 .  Each positive 
number indicates one run . When I 
first wrote the program, the 8 array 
elements were set to ei ther 0 or 1 .  
However, by using the pitcher's iden­
tification number plus 1 ,  all runs 
scored can be attributed to the record 
of the appropriate pi tcher. 

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 calcula tion 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 pi tcher is recorded . If 
the run causes a tie, the current win­
ning and losing pi tchers 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 substitu tion 
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 l ine 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 = SO 
THEN 998 : GOTO 100 

6100 RETURN 

These modifications make the pro­
gram play fifty consecutive games 
(C9 = SO 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 i t ,  I played the 1961 New York 
Yankees against the 1 962 New York 
Mets for fifty games. The results were 
amazing. The Yankees (who won 109 
of 162 real games for a winning 
percentage of 67 % in 1961 ) won 3S of 
the SO games in the simulation for a 
70 % winning average. The Mets 
(who won 40 of 160 games, or 2S % ,  



Model DMB-6400 Series dynamic 64k byte RAMS Incorporate the 
features which are standard In the DM-6400 Series and adds 

bank select for multi-user-timesharins applications. 
e ALPHA MIC RO ,  C ROMEMCO, e Fou r (4) 1 6k byte, functional ly 

and N O RTH STAR output port independent memory banks. 
bank select . . . e Eight (8) 64k byte banks of mem-

• Memory bank s1ze can be mere- ory per output port for ex p a n -
mented to 64k bytes in 1 6k 

sion to 5 1 21< by tes fo r each 
increments. 

o u t p u t  port .  

Model DM-6400 Series dynamic 64k memory boards feature IEEE 
S- 1 00 compatible timing and on board transparent refresh. 

• Memory selectable and deselec­
table in 4k byte i ncrements. 

• 25 MHz on board crystal osci llator 
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 
TH E F O L L OW I N G  P R O D U CTS A R E  AVA I L A B L E  

D D M B-6400 / 64K RAM D D M B -3200/32K RAM 
D D M B -4800/ 48K RAM 

U . K. & E U R O P EA N  R EP R ES E NTAT I VE:  
ABACUS C O M PUTERS LTD. 
62. NEW CAVENDISH STREET 
LONDON, W 1 M  7LD U . K .  
TEL: 01 -580/8841 TELEX: 881-3085 

A U ST R A L I A N  R E P R ES E NTAT I VE:  
C O M P U TERLAND OF M EL B O U R N E  
5 5 5  COLL I N S  S T R E E T  
M EL B O U R N E .  V I C 3000 
TEL: 625581 

C i rc le  2 1 5  on i nqu iry card.  

D OM -6400 / 64 K  RAM 
D O M  -4800 I 48K RAM 

D D M -320 0 / 3 2 K  RAM 

MEASU REMENT systems &.. controls 
i n corporated 

86 7 North Main Street • Orange. CA 92668 
Telephone: 7 1 4/633 -4460 
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Figure 9: Individual player statistics derived fwm the simulated play of fifty baseball games between the 1 961 New York Yankees (9a) 
and the 1 962 New York Mets (9b). In this fifty-game series the pitcher-tiring factor was set to 0. In team results, the Yankees won 39 
of 50 (78 %) of the games, and the Mets won 11 of 50 (or 22 % ) .  

in  1962) won the other 15 games for a 
30 % winning average. 

The numbers of hits and runs 
scored in this simulation were a l itt le 
bit high , since the designated hit ter 
was used ( this did not occur in either 
1961 or 1962) and the pi tchers were 
never removed after tiring . Every 
lime 2 runs are scored in an inning 
and for every scoring occasion in an 
inning after the 2 runs have been 
scored, the pitcher's hit  rating is 
worsened by 0 .025.  This is done in 
line 6042 of the Game program _ 

A second test of fifty games was 
run . However, this test eliminated the 
tiring factor by changing the equation 
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in line 6042 . This line is branched to 
by other program statements; thus i t  
could not be removed . Instead i t  
became . a nonfunctioning l ine : 
W(D + 4) = W(D + 4) .  The program 
was again tested . 

In the second test,  the Yankees won 
39 (or 78 % )  of the games, while the 
Mets won only 11 (or 22 % )_ The in­
dividual statistics appeared reason­
able and are shown in figure 9.  The 
model was clearly performing ac­
curately with the statistically bet ter 
team winning the majority of the 
games. The program Game was 
modified back to its original form, 
and the World Series described at the 

beginning of this article was run using 
the model . 

Due to memory limitations, other 
enhancements were left out of this 
baseball-simulation model . For exam­
ple, the display message for outs 
could be replaced by regular baseball 
scoring (6-3 meaning ground-out 
from shortstop to the first baseman ), 
home run rates could be determined 
by the size of the field the simulation 
is assumed to be played in, and pre­
pared lineups for each team could be 
stored on disk to facilitate play_ If 
you modify these programs, please 
write to me. I would like to know the 
details . • 



Let your LSI-11* break 
• the rr1er 

With our Bank-Switching family 
In LOCAL mode our memory is functionally just 
l i ke DEC memory. But when you run out of 
memory space you're not lost. Add an inex­
pensive Bank-Switch Controller (BSC-256) and 
you can go to two megabytes. Add another 
and go to four megabytes. 

So don't get boxed in  with other brands of 
LS I-1 1 * memory. Break free. Join the fami ly :  

RMA-032 32K by 16  bit RAM.  $1 200 
On-board refresh (Single qty. ) 

RMS-016 1 6K by 1 6  bit ROM. $300 
( lntel 271 6) (Single qty.) 

BSC-256 The Bank-Switch $300 
Control ler (Single qty. ) 

Substantial quantity discounts are available. For a free 
copy of our Bank-Switching manual, call or write on your 
company letterhead. 

Digital Pathways Inc. 
4151 Middlefield Road 
Palo Alto, CA 94306 
(415) 493-5544 

*Registered trademark of Digital Equipment Corporation 

�� 
DIGITAL PATHWAYS 
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The Comprint 912 printer. 
No one else can match 
ot•r speed,ourprint 
quali� ourquiet 
operation, or ot•r 
reliability. Not ior 
$660 theycan't. 

Our Comprint 912 is 
the best printer for 
the money. 
Period. Any 
printer 
that can 
match our 
pnce 
can't 
even begin 
to match our 
performance .  
And any printer 
that boasts perfor­
mance like ours doesn't 
even come close to our 
price .  No matter what 
your application; com­
puter reports1  listings) 
CRT hard cop_y, message 

CRT hardcopy is an excellent 
application for the Comprint 912. 
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receiving1 scientific/ 
...--. industrial data � logging) or any­

/: thing you can 
. think of1 the 

Comprint 912 
is the perfor­
mance leader in 
printers under 
$1000.  

First consider 
our perfor­
mance.  

I • ·  , ,  ' l l  
i • .• 1 1  1 •  • .  1 t·1N• +•)P"� l ll' '<-. · , . · r · 

The Comprint 912 prints nearly 3 
lines every second. 

Speed. 
At 225 

characters 
per second 
(170 LPM) 
the Com­
print 912 
is up to 4 

times faster 
than impact 

printers costing hun­
dreds of dollars more . 
With our printer you 
don't waste time and 
money waiting for your 
print-out. 

Print Quality. 
Our 9x12 matrix pro­

vides sharp 1 crisp 
characters . Compare 
that with our competi­
tion.  Their very best is a 
9x7 matrix1 which 
means no lower case 
descenders and 
cramped letters . With 
the Com print 912 you 
don't have to put up 
with the irritation of 
fuzz_y, hard to read 
computer printing. This 



x c e p t  i o n  a 1 p r i n t. qua 1 i t y  i n  offer � 6 mor:th warran­
t y  b �  t h e  Comp r i n t 9 1 2  i n  7 t� tW1ce the 1ndustry 
n l e s s  r e i i a b i l i t y , 6 mo n t h  standard. The key to all 
r a  I I e I I / 0  a n d  8 l/2 " w i d e this superior perfor­
b e e n  s h i p p e d  t o  h a p p y c u s t c mance is our special 

The s u perior print quality provided 
by the Com print 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 electronicall� 
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 inqu iry card. 

Fewer moving parts in the Comp1·int 
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 

need a plain bond 
paper cop� just run 
your Comprint 912 
printout through your 
plain bond copy rna­
chine and you've got it. 
Even though our paper 
is special, it's available 
everywhere; from your 
dealer or distributor, or 
from u s .  
Now consider our 
price .  The Comprint 912. 

$660 with parallel 
interface, $699 with 
serial interface . 
We could talk about 

our other advantages, 
like our 80-character 
lines on 8-1/2 "  wide pa­
per, or our compact, 
light-weight size, and 
the fact that the Com­
print 912 has no ribbons 
to mess with, no chemi­
cals,  nothing to add but 
paper. 

But you have to see 
for yourself. Before you 
buy any printer, insist 
on seeing the Comprint 
912, the performance 
leader, at your local 
computer store or in­
dustrial distributor. Or 
contact us for a de­
scriptive brochure, a 
sample print-out, and 
applications literature . 

The 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 m icroprocessors cu 1-ren tl y avai I ab le  
employ a stack of some sort .  Th is  stack i s  
e i ther a scratch memory in  the p rocessor 
i tse l f  or an add ressable  programmable 
memory characterized by retrieval of i nfor­
mation in the reverse order of storage us ing a 
po inter .  I n  the common parlance, a stack is a 
L l  FO ( l ast  i n  first out) mechan ism . I t  i s  a 
very usefu l featu re for preserving the proper 

Listing 7: PA RSE, a translation procedure written in an informal A L GOL. 

STRING PROCEDURE PARSE(Exp) :  
STRING Exp; 
BEGIN 

EXTERNAL INTEGER PROCEDURE 
LOGICAL 
INTEGER 
INTEGER ARRAY S = 

STACK Q ;  

Endinput, 
Position, 
( 1 - 1  

- 3  3 
5 -5 

- 7  7 
-9 -9 

Errflag := Endinput := false; 
PARSE := null ; Position := 0 

I ,  
-2 

4 
-6 

8 
-9 

I := lntoken(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 

Intoken ; 
Errflag 

J, T ; 
2 -9, 

-4 -9, 
6 -9 , 

-8 -9, 
-9 -9) ;  

T : =  S(I,J); IF T < 0 THEN Errflag : =  true 
ELSE CASE T OF BEGIN 

END; 

COMMENT valid sequence of tokens , 
CASE ! :  BEGIN 

Q : = PARSE; PARSE := null; 
END; 

CASE2: null; 
CASE3: PARSE := PARSE . Q; 
CASE4: PARSE := PARSE . Exp(Position) . '$ ' ;  
CASES: BEGIN 

Q := PARSE . ' $ ' ;  PARSE := null; 
END; 

CASE6: PARSE 
CASE7: PARSE 
CASE8: PARSE 

: = PARSE 
: = PARSE 
: = PARSE 

Exp(Posi tion) ;  
Q; 
Exp(Position) . Exp (Position- ! ) ; 

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 subrout ine  cal l and return poi n ts 
with m i n imal h assl e .  Exper ienced program­
mers us ing 8080 type mach i nes qu ick ly d is­
cover i ts other uses ;  for example, a d i rect 
register s tore i n s truct ion i s  th ree bytes l ong 
on the 8080, whereas a register stack i nstruc­
t ion i s  on ly  one byte .  As a resu l t, sav ing 
registers u sed by subrou ti nes and restor ing 
them l ater i s  cheaper i f  the stack i s  u sed i n  
preference to  some d i rect ly addressed 
memory area. More important ly ,  perhaps, 
the ava i l ab l i ty of  such a mechanism greatly 
s imp l ifies the writ ing of reen tran t  rou tines ,  
i e :  ones which do not  mod ify themsel ves i n  
the process of execu t ion .  Note, however, 
that a l l  the mechan isms provided in  m icro­
processors to date for stack operations are 
exp l ic i t ly fixed m ode and s ingu l ar .  There is 
on ly  one stac k ,  and it operates on ent i ties of 
the same width,  in number of b i ts, as the 
accumu l ator (s) . Mo reover, these ent i ties 
have no attr i bu te other than the i r  fixed 
width, in b i ts .  

In  contrast, several large scale computers, 
such as the B urroughs 5500 processor with 
which I am fam i l iar, emp loy a more genera­
l ized stack mechanism in which : 

• The storage area for the stack (s) is in ­
dependent of the cen tral processor's 
memory, ie : not d i rectly addressab le .  

• The en tit ies be ing stored and re trieved 
have att r ibutes of type ( i n teger, 
l ogica l ,  real, str ing, array ) and of 
length (array size ) . 

• Mu l t ip l e  stacks may be processed si­
mu l taneous ly and independent ly .  

To ach ieve the l atter, the stack contro l ler 
req u i res a "stack con trol b lock" i n  cen tral 
p r o c e ssor add ressab le  memory to be 
u n ique ly associated w i th each active stack. 
Otherwise, such stack contro l lers bear ap­
prox imate ly  the same re lat ion to the cen tral 
processor and its add 1·essab l e  memory as a 



h igh speed data channe l ,  in that the data 
transfers are general l y  effected through cyc le  
steal ing d i rect memory address ing, and an 
unmaskab le  i n terrupt to the central proces­
sor occurs on ly when an error co nd i t ion,  
stack overflow o r  underflow, is detected. 

I don ' t  ser ious ly propose such a stack 
control ler for the representative homebrew 
computer system .  I do  propose, however, to 
show by examp le  that incremental program­
ming  deve lopment  i n  that d i rect ion can pro­
vide correspond ing ly s imp ler  solu t ions to a 
l arge c l ass of comput ing prob l em s. 

A Problem 

One of the cur ious propert ies of calcu la­
tors us ing Pol i sh notation tech n iques is that 
any expression us ing the operators provided 
on the keyboard can be eva luated in an abso­
l u te m i n imum  of keystro kes. M oreover, the 
req u i red n u m ber of temporary storage areas, 
depth of stack, is at most the n u m ber of  
operands for the mos t  complex operator. I n  
an  exactly analogous way, a stack of  depth 
two or a second accumu l ator is suffi c ient  i n  
d ig i tal computers for eval uat ing any s ize ex­
pression us ing operators correspond i ng to 
nat ive instruct ions, provided that the term s  
are ca lcu l ated i n  the correct o rder. Th e  pr ice 
one pays for th is adm i tted ly  p l easing 
property is learn i ng to th i n k  th ings from the 
inside out .  The user menta l ly  seeks the 
i n terior of the expression, i n nermost term in  
paren theses, and works  outward i n  calcu l a­
t ion l eft to r ight. The p i ty is that it doesn ' t  
come eas i l y  to l ots o f  fo l k s  s ince most 
peop le  use the algebra ic method of so lv ing 
expressions  which is the way they were 
taught  in schoo l .  [If a larger stack is used 
the expression can be evaluated from the left 
to righ t with the intermediate answers 
pushed onto the stack . . . RC} 
A Solution 

The main problem wi th Pol ish notat ion is 
rea l ly  one of represen tation .  One wants to 
enter an expression  i n  the same way it 
appears i n ,  fo r example, a statistics hand­
book.  If  th at cou ld be done,  i f  a way could 
be found to rearrange expressions from 
algebraic form to Po l i sh notat ion ,  a 
mathematical ca lcu l ator o r  compu ter cou ld 
be constru cted h av ing the com pu tat ional 
effic iency of Po l i sh notat ion w i thou t  sacri­
fi c ing ease of use. In fact, th i s  p rocess of 
rearrangement  h as been i n tr i ns ic to most 
h igher level programm ing language comp i l ers 
and i n terpreters for m any years. The manner 
in which the rearrangemen t  i s  done is most 
easi l y  exp la ined in te rms of a p rogram 

I npu t  string:  1 + ( ( (A+B)/C) - ( D * ( E- F )/G ) )  I H 

Posit ion PA R S E Q 
1 4 n u l l  empty 
2 4 3 8 + 1  
3 3 1 5 n u l l  +1 $ 
4 1 1 1 n u l l  n u l l ,  

+1 $ 
5 n u l l  n u l l ,  

nu l l ,  
+ 1 $ 

6 1 4 2 
7 4 3 8 +A 
8 3 4 6 +AB 
9 4 2 7 n u l l ,  

+ 1 $  
1 0  2 3 4 +AB/$ 
1 1  3 4 6 +A B/$C 
1 2  4 2 7 + 1 $  
1 3  2 3 4 +AB/$C-$ 
1 4 3 1 5 n u l l  +AB/$C-$$, 

+1 $ 
1 5  1 4 2 
1 6  4 3 8 * D  
1 7  3 1 5 n u l l  * 0$, 

+AB/$C-$$, 
+ 1 $ 

1 8  1 4 2 
1 9  4 3 8 - E  
20 3 4 6 - E F  
2 1  4 2 7 - E F * D$ +AB/$C-$$, 

+1 $ 
22 2 3 4 - E F * D$/$ 
23 3 4 6 - E F *  D$/$G 
24 4 2 7 - E F * D$/$G+AB/$C-$$ + 1 $  
25 2 2 3 - E F *  D$/$G+AB/$C-$$+1 $ empty 
26 2 3 4 - E F *  D$/$G+AB/$C-$$+1 $1$ 
27 3 4 6 - E F *  D$/$G+AB/$C-$$+1 $/$H 

Figure 7 :  Sample parsing process resulting from use of program PA RSE. 

wh ich does ju st that by use of a stack on ly  
sl igh t ly mo t·e genet·al than  the native stack i n  
m icroprocessors. 

Explanation 

L ist ing 1 i s  a procedure for pars i ng, com­
puter jargon fo r rearranging, general ized 
b inary operator expressions .  I n  somewhat 
less prosaic l anguage : PARSE is a program 
which takes an algebraic fonn express ion 
and rearranges i t  to produce a sub-Po l i sh 
notation form expressi on con tai n i ng refer­
ences, where needed, to th e ru n time  stack .  
I ts ou tpu t  presumes that t he  resu l t  of each 
cal cu l at ion is immed i ate ly p l aced on the 
stack .  

No te that PARSE does not  coun t  paren­
theses. In fact, i t  does not even use them 
d i rect ly .  I n stead , i t  u ses an extemal  pro­
cedure cal l ed I NTOKEN to scan the i npu t  
expression, EXP ,  and produce encoded 
tokens depend ing on the cu t-ren t  i n pu t: 

1 for a l eft parenthesis .  
2 for a righ t paren thesis. 
3 fot· an operator. 
4 for a constan t or sym bo l .  
5 if none of these. Text continued on page 144 
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CM-400 

CM-500 
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I PRB-1 I DIGITAL LOGIC PROBE I $36.951 

PROTOTYPE BOARD Em·IDD 

fERMINALS: 1 ,020 TEST POINTS. 1 88 separate 5 
po1nt terminals. plus 2 horizontal bus lines of 40 com­
mon test points each. 
SIZE: 6 y, "' Wrde, 5"' Long. 

I CM-1 00IMODULAR PROTOTYPE BOARD I $25.951 

PROTOTYPE BOARD Em· 200 
TERMI NALS: 630 TEST POINTS. 94 separate 5 poinl 
terminals. plus 4 bus lines of 40 common test points 
each. SIZE: 6"' Wide. 3 v, "' Long. 

I CM-2001 MODULAR PROTOTYPE BOARD I $16.451 

P ROTOTYPE BOARD E m ·300,E m·400 
CM-300 and CM-400 have two separated rows of five 
interconnected contacts each. Each pin of a D I P  in· 
serted i n  the strip will have four additional tie· points 
per pin to insert connecting wires. They accept leads 
and components up to .032 i n .  diameter. I n tercon­
nections are readily made with RW-50 J u m per Wire. 
All contact sockets are o n  a . 100 in. square grid 
OX. in.  wide). 

MODULAR PROTOTYPE BOARD 
MODULAR PROTOTYPE BOARD 

mODULAR BUS STRIP 
CM-500 is a bus strip to be used in conjunction with 
CM-300 and CM-400 for distribution of power and 
common signed l i nes. Two separate rows of common 
terminals, grouped into c l u sters of five. All contact 
sockets are o n  a .100 in. square grid. 

I CM-500 I MODULAR BUS STRIP $1 .95 

JUmPER WIRES 
50 Preformed w i res, from 11/z to 4 inches, 20 AWG 
sol id wire, white insulation. 

I R W-50 I JUMPER WIRES $2.98 

" UIP ADD STRIP " TOOL 
F o r  cutting and stripping 1 i n .  insulation from 3 0  
AWG wire. 

mini SHEAR 

I MS-10 I MINI-SHEAR $4.95 

miDI SHERR WITH SA FETY UIP 

I MS-20 I MIN I-SHEAR WITH CLIP 

UAEUUm UISE 
A B S  construction, 11/z i n .  wide jaws. 

I V V- 1  VACUUM VISE 

WIRE WR APPinli HITS 
W H · 2 .WH·3,WH·4 
WK-2-B WIRE-WRAPPING KIT (BLUE) 
WK-2-Y WIRE-WRAPPING KIT(YELLOWl 
WK-2-W WIRE -WRAPPING KIT (WHITE) 
WK-2-R WIRE-WRAPPING KIT (RED) 

$5.95 

$3.49 

$1 2.95 
$12.95 
$12.95 
$1 2.95 

I WK-3B (BLUE) I WIRE-WRAPPING KIT I $1 6.951 
I WK-4B (BLUEll WIRE-WRAPPING KIT I $25.991 

WIRE W R APPinli HIT WH·5 

BW-630, WSU-30M, CON - 1 ,  EX-1, I NS-1416, TRS-2, 
MS-20, 14, 16, 24 and 40 DIP sockets, WWT-1,  
WD- 30-TR 1,  H-PCB-1.  

WK-5 WIRE-WRAPPING KIT $74.95 

\"-"1r,-_\!!I',---'!AJ> 
(�\ 

PE BOARD 
4 x 4 . 5  x x. i n .  board, glass coated EPOXY laminate,  
solder coated 1 oz.  copper pads. The board has pro· 
vision for a 22/44 two sided edge con nector . .  156 i n .  
spacing. Edge contacts a r e  non-dedicated f o r  maxi­
mum flexibi l ity. 

The board contains a matrix of .040 in.  diameter 
holes on .100 in. centers. Component side contains 
76 two-hole pads. 

Two independent bus systems are provided for volt­
age and ground o n  both sides of the boafd. 
I H-PCB-1 1 HOBBY BOARD $4.99 

TERminAL BOARD 
. 0 6 2  t h i c k  g l a s s  coated epoxy laminate. Outside di­
mensions 6.3 in. x 3.94 in. Not plated. 

I A·PC-01 I TERMINAL BOARD $3.45 

P[ BOARD 
Same specifications as A-PC-01 except matrix pat­
tern is  copper plated and solder coated on one side. 

IA-PC-02 I PRINTED CIRCUIT BOARD $5.95 

P[ BOARD 
Same specifications a s  A-PC- 0 1 .  Each l ine of holes 
is connected with copper plated and solder coated 
parallel strips on one side. 
I A· PC-031 PRINTED CIRCUIT BOARD $5.95 

PE BOARD 
Same specifications a s  A-PC-01.  O n e  side h a s  hori­
zontal copper strips, solder coated. Second side has 
vertical parallel bars. 

I A- PC-041 PRINTED CIRCUIT BOARD $7.95 

P[ BOARD 
The A·PC-05 features num bered contacts f o r  easy 
reference along with a numbered matrix for easy 
hole locations. Made of .062 in. thick epoxy lami· 
nate. 4.5 in.  x 5 i n .  Edge Connector Board. 
I A-Pc-osl PRINTED CIRCUIT BOARD $5 45 I 

Same as A-PC-05 except outside dimensions are 4.5 
i n .  x 6.5 i n .  Edge Connector Board. 

arne as A-PC-05 except outside dimensions are 4.5 
in. x 7 in. Edge Connector Board. I A-PC ·07 I PRINTED CIRCUIT BOARD $8 .95 

TERminALS 

WWT-1 SLOTTED TERMINAL $4 98 

WWT-2 SINGLE SIDED $2.98 TERMINAL 
WWT-3 IC SOCKET TERMINAL S4 98 
WWT-4 DOUBLE SIDED $1 .98 TERMINAL 

TERminAL lnSERTinli TOOL 
For inserting WWT- 1 ,  ·2, ·3 and -4 terminals. 

INS-1 INSERTING TOOL $2 .49 

P. [. B. TERminAL STRIPS 

TS- 4 4-POLE $1 .39 
T - B 8-POLE $2. 1 9  
TS- 12  1 2-POLE $2.99 

m ODULAR TERminAL STRIPS 

TS-6MD 2-POLE $1 .79 I 
(3 per Package) 

PE EARD liUIDES 

TR-1 CARD GUIDES 
QUANTITY - 0Nf PAIR (2 PCS.) 

PE EARD liUIDE5 & BRAEHET5 

I TRS-2 I GUIDES & BRACKETS 
OUANT/TY- ONE SET (4 PCS.) 

PE EDiiE EODDUTOR 

$1 .89 

$3.79.1 

44 pin,  dual read-out, . 1 56 i n .  spacing, wire-wrap­
ping. 

CON-1 P.C. EDGE CONNECTOR $3.49 I 

� 
OK MACHINE & TOOL CORPORATION 
3455 Conner 51 Bronx N Y  1 0475 • (2 12) 994 ·6600 • Telex 1 25091 
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Wire for wire· wrappmg, 
AWG-30 (0.25mm) 
KYNAR" w.re, 50 w•res 
per packag£> stnpped 
I" both ends. 

" 1\Y/IAH PP<NW•\t t 

JUST WRAP'MWIRE WRAPPIDii 
TOOL WHY CUT? WHY STRIP? WHY SLIT? 

WHY NOT JUST WRAP? 
JW- 1 -8 BLUE WIRE 

JW - 1 -W WHITE WIRE 

JW- 1 -Y YELLOW WIRE 

JW- 1 - R  R E D  WIRE 

$ 1 4.95 

$1 4.95 

$14.95 

$1 4.95 

JUST WRAP REPLA[EmEnT ROLLS 
R-JW-B BLUE WIRE 50 fl. Roll $2.98 

R-JW-W WHITE WIRE 50 fl. Roll  $2.98 

R-JW-Y YELLOW WIRE 50 f l .  Rol l  $2.98 

R-JW-R RED WIRE 50 fl. Roll $2.98 

UnWRAP TOOl FOR JUST WRAP I JUW-1 I UNWRAPPING TOOL I 53 49 

J UST WRAP HIT 

JUST WRAP KIT I $24. 951 

$1'9.95 

N I CAD Batteries, not included. Bits 

BIT FOR AWG 30 $3.95 

BIT FOR AWG 26-28 $7.95 

HOBBY WRAP TOOLS Q: ..... . .. � �? ...... . �·· �·· · 

TRHOLOR D I SPEnSER I WD-30-TRI I TRI-COLOR DISPENSER I $5.95 1 
I R-30-TAl I REPLACEMENT ROLLS I $3.951 
WIRE DISPEnSER 

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 $3.95 

DISPEnSER REPLA[EmEnT ROLLS 

HOOH ·  U P  WIRE 

H K - 1 8  1 8 AWG 25 FT. SOLID CONDUCTOR 1 .20 
HK-20 20 AWG 25 FT. SOLID CONDUCTOR .98 
HK-22 22 AWG 50 FT. SOLID CONDUCTOR 1 .35 
HK-24 24 AWG 50 FT. SOLID CONDUCTOR 1 .35 
HK-26 26 AWG 50 FT. SOLID CONDUCTOR 
SHK - 1 8  18 AWG 25 FT. STRANDED CONDUCTOR 
SHK-20 20 AWG 25 FT STRANDED CONDUCTOR 
SHK-22 22 AWG 50 FT. STRANDED CONDUCTOR 

Circ le  291 on inqu i ry card. 

c ___ = 

RIBBOn [ABLE ASSE mBLY SlnliLE EnD 

SE 1 4-24 $3.55 

SE 1 4-48 $4.25 

S E  1 6-24 $3.75 

SE 1 6-48 $4.45 

DIP PLUii WITH lOUER FOR USE 
WITH RIBBOn [ABLE 

1 4  PIN PLUG & COVER $1 .45 
16 PIN PLUG & COVER $1 .59 

QUANr/TY 2 PLUGS. 2 COVERS 

RIBBOn [ABLE ASSEmBLY DOUBLE EnD 

DE 1 4-2 WITH 14 P IN DIP PLUG - 2" $3.75 
DE 1 4-4 WITH 1 4  P IN DIP PLUG - 4" $3.85 
DE 1 4-8 WITH 14 PIN DIP PLUG - 8" $3.95 

DE 1 4 - 1 2  WITH 1 4 P I N  D I P  PLUG - 1 2" $4.07 

DE 1 4 - 1 6  WITH 1 4  PIN D I P  PLUG - 1 6" $4. 1 2  
D E  1 4-24 WITH 14 PIN DIP PLUG - 24" $4. 1 5  
D E  1 6-2 WITH 16 PIN DIP PLUG - 2" $4. 1 5  
D E  1 6-4 WITH 16 PIN DIP PLUG - 4" $4.25 
DE 1 6-8 WITH 1 6  P IN DIP PLUG - 8" $4.35 
DE 1 6 - 1 2  WITH 1 6 PI N DIP PLUG - 1 2" $4.47 
DE 1 6 - 1 6  WITH 1 6  P IN D IP PLUG - 1 6" $4.52 

DE 1 6-24 WITH 16 PIN DIP PLUG - 24" $4.55 

DE 24-6 WITH 24 PIN DIP PLUG - 6" $6.05 
DE 24-8 WITH 24 PIN DIP PLUG - 8" 6.50 
DE 24- 1 2  WITH 24 P I N  DIP PLUG - 1 2" 6.90 
DE 24-1 6 WITH 24 P IN DIP PLUG - 1 6" $7. 1 0  

D E  24-24 WITH 24 PIN DIP PLUG - 24" $7.70 

DIP SO[HETS 

1 4 PIN DIP SOCKET $0.79 
1 6 PIN DIP SOCKET $0.89 
24 PIN DIP SOCKET $1 49 
36 PIN DIP SOCKET $ 2 4 9  
4 0  PIN DIP SOCKET $2 .99 

DIP I [ InSERTIOn TOOLS 
WITH Pin STRAIIiHTnER 
Narrow profi le. Pin straightener 
built into tool. Automatic ejector. 

\ INS-1 41 61 1 4 - 1 6  PIN 
DIP /IC INSERTER 

m o s ,  l m os · SA F E  
GROUND STRAP NOT INCLUDED 

3G · 4 D  Pin l mDS · SAFE 
I [ InSERTIOn TOOL 

Aligns bent out pins. I ncludes terminal lug for at­
tachment of ground strap. 

GROUND STRAP NOT INCLUDED 

36-40 PIN CMOS SAFE 
INSERTION TOOL 

DIP I [  E HTRAnDR TOOL 

$7.95 

Extracts a l l  LS I ,  M S I  and S S I  devices of from 8 to 
24 pins. 

I EX-1 I EXTRACTOR TOOL I S1 .49 l 

2 4·4D [ m OS · S AFE EHTR AnDR TOOL 

Removes 24-40 pin IC's, .600" centers. C-MOS safe. 
Includes terminal lug for attachment of ground strap. 

GROU N D  STRAP NOT INCLUDED 

BYTE November 1979 143 



Listing 2: INTOKEN encodes the current character in the input expression, 
Exp. A s  before, an informal A L GOL type notation is used. 

INTEGER PROCEDURE INTOKEN (Exp, Position, Endinpu t ) :  
LOGICAL Endinput; 
INTEGER Position , 
STRING Exp; 
BEGIN INTOKEN := 0 ;  

IF Position = S I ZE(Exp) THEN Endinput : =  true 
ELSE BEGIN 

Position : =  Position + 1 ;  
WHILE Exp(Position) = ' ' DO Position : = Position + 1 ,  
I F  Exp(Position) = ' ( ' THEN INTOKEN : =  1 
ELSE IF Exp(Position) = ' ) ' TH E N  INTOKEN : =  2 
ELSE I F  Exp(Position) = ANY( ' + ' , ' - ' ,  • * • ,  'I ' ) THEN INTOKEN := 3 
ELSE BEGIN 

INTOKEN = 5; 
COMMENT Presume error first, determine otherwise later; 
IF NOT ( 0 > Exp(Position) OR '9 '  < Exp(Position)) 
THEN B EGIN 

INTOKEN := 4 ;  
W H I L E  NOT ( 0 > Exp(Position) OR '9' < Exp(Position)) 
DO Position : = Position + 1 ;  Position := Position - 1 ;  

END ELSE 
I F  NOT ( ' A ' > Exp(Position) OR ' Z '  < Exp (Position ) )  
THEN BEGIN 

INTOKEN : =  4 ;  
WHILE NOT ( ' A ' > Exp(Position) OR ' Z '  < Exp(Position))  
DO Position · = Position + 1 ;  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 S TA 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 
AD! 3 release a buffer addressed by 
CALL ABUF H,L to the buffer pool 
MOV A,H 
ORA L STACK: SAVE( H , L ) ;  
J Z  STKOF ABUF (A+3 ) ;  IF 0 
SHLD STACK THEN SET (Carry) 
MOV A,C ELSE BEGIN 
STAX H COMMENT Stack entry contents: 
INX H +0 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  i t e m  data address in H , L  ; 
STAX H RESET (Carry ) ;  
ORA A MEMOR Y ( H , L )  : = Stack; 
JZ STKCX Stack := ( H , L ) ;  
I N X  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 ) ;  
I N X  D WHILE NOT A = 0 DO 
OCR B BEGIN 
JNZ STKCY MEMORY ( H , L )  : = MEMORY ( D , E ) ;  

STKCX: POP H ( H , L )  = ( H , L ) + 1 ;  
POP D ( D , E )  : =  ( D , E )  + l ; 
POP B A : = A - 1 ; 

Listing 3 continued on page 146 
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Text continued: 

Another pecu l i ar p roperty of PARSE ,  
presuming  you h aven ' t  figu red out  how i t  
works yet, i s  that o n l y  one comp lete 
I NTOKEN scan of the i npu t  expression is 
req u i red because of the use of a stack ,  Q, for 
reta1 n 1 ng the symbols  for intermed iate 
expressions. I NTOKEN recogn i t ion of paren­
theses (output  codes 1 and 2) effectively 
contro ls stack i ng and popp ing up symbo l s  
for i n termed iate express ions in the requ i red 
order· .  

The operat ion of PARSE depends cri ti­
cal l y  on the array S .  I n  u se, i ts row subscr ipt 
is presumed the va lue of the last I NTOKEN 
outp u t, i ts co l u m n  subscr i p t  the va lue of the 
current I NTOK E N  output .  Specifica l ly, if 
the l ast  i n pu t  token was a left paren thesis 
and the cu r -r ent  i npu t  token was ' E '  (a  
sym bo l  o r· constan t) then I NTOKEN ' s  l ast 
and cur -re n t  ou tpu ts wou l d  be · 1  and 4; the 
match ing e l ement  in  S ( row 1 co l umn  4) h as 
val ue 2, so that the statement CASE2  wou l d  
be  performed.  S u bseq uent ly ,  J repl aces I and 
I NTOKEN  is  again invo ked to eva l ua te J 
anew; a new e lement of S is fe tched us ing 
the new va lues of I and J as subscr ipts; and 
the e lement of the CAS E statement l ist 
match ing the new value taken from S is 
performed . Th i s  process is repeated u n ti l  
I NTOKEN sets E nd i n p u t  true, ind icat ing the 
end of the i npu t  str ing Exp h as been detec­
ted .  S i nce the l ast  two to kens m ight be righ t 
parentheses, and PA RSE does not in fact 
process the l ast token si nce tokens are u sed 
on ly  in pa i rs, the stack Q i s  a lways fl ushed 
before PARSE f in i shes .  

PA RSE i s  p resen ted i n  i nformal ALGOL 
on ly  i n  the hope the p rocess per se of su i t­
ab ly r·earr·angi ng algebraic form exp r·essions 
can be made mme eas i ly  understood than via 
an equ iva l en t  8080 assem bly language pro­
gram wh ich m igh t  prove to be a trans­
l i teration n igh tmare for the novice LS I - 1 1 or 
PPS-8 pmgram mer. Contrari ly, the step by 
step l i st ing of PARSE and the assoc iated 
control i nd ices in figu re 1 shou l d  aid in 
understand ing  what PA RSE is r·ea l ly  do ing, 
with respect to the hypothet ica l  expression. 
The fu nct ion of I NTOKEN ,  recogn iz ing and 
encod ing the e lements of an expression, i s  
suffic ien t ly str·aigh tforward th at an exp l ic i t  
statemen t of i t  i s  ha r·d ly necessary, but  l i st­
i ng  2 is inc luded nonethel ess in i nformal  
ALGOL .  The remai n ing q uestion, perhaps ,  i s  
one of mak ing th e stack Q of PA RSE 
operable on a m icrocompu ter . To that end ,  
l i s t ing 3 shows a hypothetical imp l ementa­
tion of s i ng le stack con tro l rou t i nes STACK, 
POPUP,  and POPSD using 8080 assem bler 
format. 



Ever_J.body:s making money 
sellin� microcomputers. 

Somebody s going to make money 
servicing them. 

New NRI Home Study Course Shows You How to Make Money Servicing, Repairing, 
and Programming Personal and Small Business Computers 

Seems like every time you tum around, some­
body comes along with a new computer for 
home or business use. And they're being gobbled 
up to handle things like payrolls, billing, inven­
tory, and other jobs for businesses of every 
size . . .  to perform household functions like 
budgeting, environmental systems control, 
indexing recipes, and more. 

Growing Demand for 
Computer Technicians . . .  
Learn in Your Spare Time 

Even before the microprocessor burst 
upon the scene, the U.S. Department of 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 
Discovery Lab® Then you build your own 
test instruments like a transistorized volt-ohm 
meter, CMOS digital frequency counter . . .  equip­
ment you learn on, use later in your work. 

And you build your own microcomput­
er, the only one designed for learning. It looks 
and operates like the finest of its kind, actually 
does more than many commercial units. But 
NRI engineers have designed components and 
planned assembly so it demon<trates important 
principles, gives you working experience in 
detecting and correcting problems. It's the 

Circ le 286 on i nq u i ry card. 

transceiver . . .TV I Audio/Video Systems Servicing 
with training on the only designed-for-learning 
25" diagonal color TV with state-of-the-art 
computer programming. With more than a 
million students since 1914, NRI knows how 
to give you the most in home training for new 
opportunity If coupon has been removed, 
write to NRI Schools, 3939 Wisconsin Ave., 
Washington, D.C. 20016. 

D Computer Electronics Including 
�1icrocomputers 

D W/Audio/Video Systems Servicing 
D Complete Communications Electronics 

with CU • FCC Licenses • Aircraft, 
Mobile, Marine Electronics 

D Digital Electronics • Electronic 
Technolob'Y • U:tsic Electronics 

D Small Engine Repair 
D Electrical Appliance Servicing 
0 Automotive Mechanics 
0 Auto Air Conditioning 

D CB Specialists Course 
D Amateur Radio • B:tsic and Advanced 

D Air Conditioning, Refrigeration, & Heating 
Including Solar Technology 

Name (Please Print) Age 

Street 

City/State/Zip 
Accredited by the Accrediting Commission of the National Home Study Council 1 70·1 1 9  
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Now what7 We l l ,  for a start let 's observe 
that PARSE w i l l  work on ly with b inary 
operator expressions .  R igh t? Wel l ,  no t  q u i te. 
Note that PARSE passes the buck for recog­
n i t ion . I f  I NTOKEN  can recogn ize unary 

Listing 3, continued: 

146 

STC 
CMC 
RET 
STKOF POP 
POP U F :  POP 

POPSD : 

POPZ D :  
POPXD:  

POP 
POP 
STC 
RET 

PUSH 
STC 
LHLD 
MOV 
ORA 
JZ 
INX 
INX 
CMC 
LDAX 
JMP 
SUB 
POP 
RET 

H 
D 
B 
PSW 

H 

STACK 
A,H 
L 
POPZD 
H 
H 

H 
POPXD 
A 
H 

E N D ;  
EN D ;  
RESTORE( H , L ) ;  

POPSD :  IF Stack = 0 
THEN SET(Carry) 
ELSE BEGIN 

COMMENT Give caller size 
of next entry to pop, for 
buffering as needed 
RESET( Carry ) ;  
SAVE(H, L ) ;  
( H , L )  : = Stack + 2 ;  
A : =  MEMORY( H , L ) ;  
RESTO R E ( H , L ) ;  

EN D ;  

The following must b e  i n  R/W 
memory, since Stack is the 
list-origin address, and LHLl 
is externally modified to 
effect an indirect LHLD. 

LHLI : LHLD 0 
RET 

STAC K :  0 
POPUP: 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 SAV E ( D , E , H, L ) ;  
PUSH H ( D , E )  :=  ( D , E )  + 3 ;  
PUSH D W H I L E  NOT B = 0 DO 
lNX D BEGIN 
INX D COMMENT Zero-length entries 
LDAX D are removed but not copied 
ORA A MEMOR Y(H,L)  : =  MEMORY( D , E ) ;  
JZ PO PCX ( D , E )  := ( D , E )  + l ;  
INX D ( H , L )  := (H,L) + l ;  
MOV B,A B : =  B - I ; 

POPCY :  LDAX D E N D ;  
STAX H RESTORE( D , E , H , L ) ;  
I N X  H Stack : =  MEMORY( D,E ) ;  
INX D RBUF( D , E ) ;  
D C R  B RESTORE ( D , E , H , L ) ;  
JNZ POPCY EN D ;  

PO PC X :  POP D 
XCHG 
SHLD LHLI + l  
CALL LHLI 
SHLD STACK 
LHLD LHLI + I  
CALL R B UF 
POP H 
POP D 
POP B 
POP PSW 
STC 
CMC 
RET 
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operators, it can a l so stuff in a d u m my 
operand o n  the fly ,  s i nce PARSE i n it ia l izes 
Posi tion ,  an d thereafter leaves i t  a lone. That 
is, the common unary operators are specia l  
cases of a b i n ary and e i ther zeroes or ones :  
NOT F R E D  is  e qu ival e n t  to ones exc lu -
sive-OR F RE D ;  N EGAT IVE  V I BES  
i s  eq u iva lent to  0 V I BES ;  and 
I NV E RSE  HYPOT H E S I S  i s  equ ival ent  to 
1 /HYPOTH ES I S .  

How about the resu l ts? PARSE can eas i ly  
be mod ified to d i rect ly generate mach ine 
language code if I NTO KEN  is mod ified to 
create or at l east have access to a symbol  
tab le ;  or i ts ou tput can be used , as is , by an 
i n terpretive ca lcu lator p rogram .  Obvious ly ,  
8080 mach i nes and,  for that matter ,  most 
microprocessors l ack mu l t ip ly  and d iv ide 
instruct ions,  but  nonnative operat ions  can 
eas i ly  be i n terpre ted as operato1· subprogram 
cal l s .  PARSE makes no p resumption about 
the compute r  on which i t 's run except the 
avai l ab i l i ty of  a stac k to use w i th i ts output 
referenced by '$ ' . The operators, for exam­
ple, for wh ich PA RSE was developed in the 
form shown were ch aracter str ing operators 
of combi nation and prox im ity. The PARSE 
outpu t  was i n terpreted by  a p rogram fo 1· 
search ing large textual fi l es on an I BM 
System 360 d i sk un i t. The po int  is that the 
resu l ts are what you make of them,  PARSE 
be ing no more than a p rocedu re for l·ear­
rangement of exp ression s .  

A fina l apo logy before getting unde 1· way. 
FORTRAN freaks may by now have noticed 
an "error" in that a l though the tokens 1 and 
H in the examp le  of figure 1 are at the 
same parenthesis l eve l ,  the add-1 parse pre­
cedes the d iv ide-H in the fi na l  s tep .  Why? I 
prefer to ask why one bothers anyway with 
operator pr ior i ties so long  as the des ired 
order of computation can be exp l ic i t ly  speci­
fied by us ing parentheses. The example of 
figu re 1 ,  in fact, was con trived in pctrt to 
i l l u strate that PARSE as shown here 
presu mes a strict left to r igh t eval uat ion at 
any parentheses level . Operators are not 
" ranked " as i n  FORTRAN and several other 
h igher level p rogramming l anguages. 

One More Time 

If  the avai l ab le  stack mechan ism i s  on ly 
once more general ized , to prov ide m u l t i p l e  
stacks simu l taneous ly,  some conceptual 
s imp l i fi cation of a l arge cl ass of problems  
occurs. As a near tr iv ia l  examp le, we i l l us­
trate i n  l i st ing 4 a 2 stack sorting p roced u re .  
I n  essence, i t  removes records ( stri ngs) from 
a file one at a t ime and manipu lates the two 
stacks, H ighs ide and Lowside, bac k  and 
forth u nt i l  the new record f its in the in­
c lus ive in terval of va lues bou nded by the top 



We supply memory. 

All our Econoram* memory is fu l ly 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 l imited warranty, and comes in three configurations 
to suit your needs. For lowest cost, choose an "unkit" with sockets 
and bypass caps pre-soldered in place for an easy, one-evening 
assembly. When you just can't wait to get going, order our 
assembled and tested version. For critical systems, specify boards 
qualified under our Certified System Component (CSC) high-reliabil ity 
program. These boards are extensively tested, burned in for 200 
hours, and are immediately replaced in event of fai l ure with in  1 year 
of invoice date. Refer to chart below for pricing. 

Name Buss & Notes Unkit Assm 
BK fconoram I IA S-1 00 5 1 49 51 79 

1 6K Econoram IV S-1 00 5269 5329 
1 6K Econoram VIIA-1 6 S-100 5279 5339 
24K Econoram VIIA-24 S-1 00 5398 5485 
1 6K Econoram IX Dig Grp 531 9  5379 
32K Econoram IX Dig Grp 5559 5639 
32K Econoram X S-1 00 5529 5649 
32K Econoram XI SBC/BLC n/a n/a 
1 6K Econoram XII S-1 00 (1 ) 5329 541 9  
24K Econoram XII S-1 00 (1 ) 5429 5539 
32K Econoram XII I  S-1 00 (2) 5559 5699 
16K Econoram XIV S-1 00 (3) 5289 5349 
1 6K Econoram XV- 1 6  H8 (4) 5329 5395 
32K Econoram XV-32 H8 (4) 5599 5729 
1 6K Memory Expansion (5) 587.20 n/a 
1 6K x 1 6  or 32K x 8 Econoram XVI - coming soon! 
Notes 
(1) Bank select board - 2 i ndependent banks addressable on BK boundaries. 
(2) Bank select board - 2 independent banks addressable on 16K boundaries. 

esc 
5239 
5429 
5439 
5605 
n/a 
n/a 
5789 
51 050 
551 9  
5649 
5849 
5448 
n/a 
n/a 
n/a 

(3) Extended addressing (24 address lines). Single block addressable on 4K boundaries. 
(4) Bank select option for implementing memory systems greater than 64K. 
(5) Chip set expands memory in  Radio Shack-80, Apple, and Exidy Sorcerer machines. 

• Econoram is  a trademark of Godbout Electronics. 

Coming soon : 4 MHz Z·SO CPU board, 5 M Hz 8085 
board, and the Spectrum Color Graphics Board. 

NEW ! 
The Godbout Box 

By the t ime you read this,  we wi l l  be shipping our industrial-grade enclosure. 
It's perfectly suited to creating a powerful system based on our line of S-100 
boards (or anyone else's, i f  you're so incl ined). It's rack mount or desk mount 
(with sliders for pulling it  out of the rack if  desired), neat-looking, heavy duty, and 
comes with the back panel pre-punched to accept a variety of connectors. Oh 
yes, and let's not forget the power supply for powering all your boards; i t  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 (although ours don't need it) to reduce ring­
ing, noise, crosstalk, and other buss-related problems. Here i s  an upgrade that is 
simple and effective. 

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 for 
commercial,  industrial, and scientific applications. It doesn't obsolete 
itself, but simply adapts to innovation. 

We use the experience we've acqu i red 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 l ine i s  
t h e  right approach a t  t h e  right t ime; w e  invite you t o  write for further 
information. 

NEW ! 
HIGH-PERFORMANCE 

5·100 MOTHERBOARDS 
19 slot: $174 unkit* ,  $214 assm 
12 slot: $129 unkit* ,  $169 assm 

6 slot: $ 89 unkit * ,  $1 29 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 l ine, exceed the latest S-100 specs and offer superior per­
formance. Includes true active termination (with half  of the termination load at 
each end of every buss line), grounded Faraday shield between all buss signal 
lines to minimize crosstalk, and edge connectors included for al l  slots. Al l  sizes 
fit Godbout, Vector, TEl,  IMSAI, and similar enclosures. 

These high quality motherboards are a welcome addition t o  any system - or 
the start of a great one. 

NEW ! 
3P + S "lnterfacer II" 

S-100 1/0 board 
$249 assm, $324 esc $1 89 unkit, 

Incorporates 1 channel of serial 1/0 (with all  the features o f  a port from the 2S 
· " lnterfacer''), along with 3 full duplex parallel ports. The parallel section uses 

LSTIL octal latches for latched input and output data with 24 m A  drive current, 
atlention/ enable/ and strobe bits for each parallel port (with selectable polarity), 
interrupts for each input port, and separate 25 pin connectors with power for 
each channel along with a status port for interrupt mask and port stat us. All in 
all ,  th is  is an incredibly versatile and flexible board. 

NEW ! 
Memory Management 

S-100 board 
$59 kit, $85 assm, $1 oo esc 

Now you can add bank select and extended addressing to older S-1 00 
machines like the Altair, IMSAI, Sol, Polymorphic, etc. Either use th is board with 
our new extended addressing boards, or retrofit our high density Econorams (the 
ones with phantom or extra qualifier lines) for use with the Memory Management 
Board to get up to •;, a megabyte of memory space for your computer. 

25 "lnterfacer" 
s-100 1/0 board 

$1 89 unkit, $249 assm, $324 esc 
Dual serial port with 2 full duplex parallel ports for RS-232 handshake; 

EIA232C line drivers and receivers (1 488, 1 489) along with current loop (20 mA) 
and TIL signals on both ports. On-board crystal controlled t imebase with in­
dependently selectable Baud rate generators for each port (up to 1 9.2 KBaud). 
Hardware UARTs don't t i e  up the CPU. And, there's much more . . .  th is  i s  a no­
excuses serial board that does things the others only dream about. 

2708 S-100 EROM 
board $85 unkit 

4 independently addressable 4 K  blocks, with dipswitch selectable jump start 
built right into the board. Includes all support chips and manual, but does not in­
cluded EROMs. 

TERMS: Cal res add tax. Allow 5% for 
shipping, excess refunded. VISA®/ 
Mastercharge® call our 24 hour order 
desk at (415) 562-0636. COD OK with 
street address for UPS. Prices good 
through cover month of magazine. 

GmpuProTM from 

FREE CATALOG: Send us your name and 
address . . .  we'll take care of the rest. In 
return, you'll get pages and pages of 
technical information, pricing, specials, 
kits, and lots more. Include 41¢ in 
stamps for 1st class del ivery. 

Bldg. 725, Oakland Airport, CA 94614 
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Listing 4: A SOR T procedure expressed in informal A L GOL type notation 
demonstrates use of two stacl?s. 

STRING ARRAY PROCEDURE SORT(File ) :  
STRING A R R A Y  File ; 
BEGIN 

INTEGER K ·  
STRING This ; 
STACK Highside, Lowsid e ;  
Lowside := File ( 1 ) : 
Highside := File ( 2 ) ;  
COMMENT top function references item 
on the top of some stack; 
I F  TOP(Lowside) > TOP(Highside) 
THEN BEGIN 

This 
High side 
Lowside 

EN D ;  

= Highside; 
:= Lowside; 
:= This ; 

COMMENT size function produces the 
current number of elements in array ; 
K := 3 ;  
WHI LE K < SI ZE( File) DO 
BEGIN 

This :=  File( K ) ;  
K := K + 1 ,  
WHILE This < TOP(Lowside) DO Highside := Lowside ; 
W H I L E  This > TOP(Highside) DO Lowside := Highside; 
Highside : =  This;  

END; 
WHILE NOT(Lowside = empty) DO Highside :=  Lowsid e ;  
K : =  1 ;  
WHILE K < SIZE( File) DO 
BEGIN 

SORT ( K )  : =  Highside; 
K := K + 1 ,  

EN D ;  
END .  

Stocking 
genuine DEC computer 
spares 
. . . 

call 
Radgo. Radgo is stocked and staffed to help 
you with your requirements for most general pur­
pose K&M series and many computer spare modules 
manufactured by Digital Equipment Corporation 
- at factory prices. We also �� stock a large assortment of��� 
COMPUTER SUPPLIES. 
Call today: 

(BOO) 543-1986 r a Cinci���·�:.:.'��: 
(513) 752-6880. 
Outside Ohio: 
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e lements of the two stac ks. The procedure 
has two virtues :  

• I t' s  easy to descr ibe and understand .  
• I t  req u i res an  abso l u te m in imum of 

WOI"kSpace. 

The p rice one p ays i s  speed . I t 's probably 
one of the two or th r·ee slowest sorting algo­
r i thms around .  • 

The p rog ram examples which appear in this  
artic l e  are written i n  a n  informal A L G O L  type 
notat i o n .  The basic u nit  of A L G O L  is  the state· 
ment .  I t  can be e ither a s imple statement such as: 

Pos it ion : = 0 ;  

w h i c h  is read "posi t ion  i s  evaluated as 0," or a 
compound statement defi ned by B E G I N  . . .  E N D  
such a s :  

B E G I N  
Q : = P A R S E ;  P A R S E : =  n u l l ;  

E N D  

which i s  read " 0  i s  eva l u ated parse, P A R S E  i s  
eva luated n u l l . "  

The statements defined between t h e  B E G I N  
and E N D  statements a re not restricted to type. A 
preced i n g  cond it ional  such as ( I F  . . .  T H E N  . .  
E LS E )  wi l l  affect the ent i re command statement. 
One of the constituents of the statement may wel l  
be another compound statement .  F o r  example,  
to add a n  array of samples  having subscripts 1 
through Limit  which is specified elsewhere we 
cou ld write:  

B E G I N  
S u bscript : = 1 ; Sum : =0 ; 
W H I L E S u bscript < Limit  DO 
B E G I N  

Sum : =  S u m  + Samp l e ( S u bscript) ; 
S ubscript : = S u bscript + 1 ;  

E N D; 
E N D ;  

The W H I LE statement's operand (the state­
ments after the D O )  rather  i n t u itively is in exe­
cut ion so long as the condit iona l  part (Subscript 
< Limit )  is true.  

The CASE statement is  s i m p l e r  i n  effect .  I t  acts 
a pproximate l y  l i ke an  i nde xed j u m p . It has two 
operands. The f i rst of these (T in the PARSE pro­
c edu re) is  an  i n teger, and the second is a l i st of 
statements bra c keted by B E G I N  and E N D. The 
f i rst operand selects for execut ion the statement 
from the l ist whose posit ion matches the va l u e  of 
the i ndex specif ier .  

F o l l owing are the i nformal extensions that 
have been made to A L G O L  and used i n  the pro· 
grams:  

• The period ind icates concatenation of char­
acter  strings. Presu m i n g  va l ues of 'WH AT' 
and 'STU F F '  for symbols A and B, A . B 
wi l l  have a value of 'WHATST U F F . ' 

• 0 is declared to be of type STACK wh ich , 
however impl ic it  i n  most implementations 
of A L G O L-60, was n ot construed to be 
exp l ic i t ly  ava i lab le .  I t  is ,  i n  effect, a L I F O  
i ndexed character str ing array . 

• N u l l  and empty are used for assi g n i n g  
va l ues, respect ively , o f  a cha racter s t r i n g  of 
length zero and a stac k hav i ng zero entries. 



ComputerLand® 
Introducing the Personal Computing Shopping Centers 

A Storehouse of K nowledge 

Off-The-Shelf Software 

I n  the past few years,  m a n y  f i ne perso n a l  c o m p u ters have been 
ava i l a b l e ,  b u t  n o t  m uch software to use w i t h  t h e m .  C o m p u ter  Land 
has now t a k e n  t h e  l ead to ma k e  perso n a l  com p u t i ng softwa re 
avai l a b l e  to eve ryone w i t h  Soft  Spot™ , a n  e xc l us i ve ,  custom­

des igned , se l f -merch a n d i s i n g  f i x t u re .  You can se lect  o ff-the-sh e l f  

prog ram s  f o r  pe rso n a l  u s e  i n  f i n a n ce ,  t i me-b udge t i ng ,  educat i o n ,  
soph ist i cated games,  stock p o r t fo l i o  eva l ua t i o n  a n d  m uch , m u c h  
m o r e .  

Soft  Spot™ w i l l  assist y o u  i n  q u i ck ly select i n g  the educat i o n a l ,  

recreat i o n a l ,  a n d  p ract ica l  softwa re y o u  wa n t ,  sta r t i ng a t  $7 .95 
from major suppl ie rs l i ke Apple C o m p u t e r ,  I nc . ,  Perso n a l  Soft­

ware , Program Desig n ,  I n c . ,  C o m m od o r e ,  Powersoft , Softape,  a n d  

o t h e rs .  Stop i n  today at Co m p u te r  L a n d ' s  S o f t  Spot™ , a n d  

ch oose f rom a w i de va r iety o f  t he f i nest so ftwa re ava i l ab l e .  

Ma i n  B r a i n™ i s  your  1e-stop center  f o r  boo k s ,  sel f-study co u rses 

a n d  o t h e r  educa t i o m , med i a  on perso n a l  co m p u t i n g .  Self-study 
cassettes,  v ideo tape cou rses, " i n -perso n "  l ec t u re p rogra ms and 
m o re i s  ava i l ab l e  to y o u  from we l l - k n own p u b l i shers such as  
Sybe x ,  Osborne a n d  Asso c i a te s ,  a n d  Hayden.  

Main Bra in  ™ has  se l f -se r v i ce i nstruct i on s  to ass i s t  you in  choos i ng 
f r o m  a va r i e t y  of des i red m u l t i - m ed i a  products from " i n troduc­

t o r y "  t h ro u g h  " h a nds- o n "  to " i n -dep t h "  l eve l s .  I t ' s  a l l  ava i l ab l e  

t o  y o u  a t  C o m puter La n d ' s  M a i n  B ra i n™ ,  y o u r  one-stop center 

for ed ucat i o n a l  med i a  o n  perso n a l  c o m p u t i n g .  

Available a t  a l l  participating Computerland stores . . . . .  

Huntsville, A L San Jose, CA Tarnpa, F l 
Phoen1x,  A Z  S a n  Rafael, C A  A t l a n t a ,  G A  
l 1 t 1 l e  R o c k ,  A R  Santa Maria, C A  Honolulu,  H I  
B e l m o n t ,  CA Santa R osa. CA Arl ington Heights,  I L  
Duhl i n ,  C A  Thousand Oaks, CA Downers Grove, I L 
El Cerrito, CA Tustin,  C A  M u n d e l e i n ,  I L 
Havwurd, CA Walnut Creek, CA N i les. l l  
Lawndale, CA Colorado Springs, CO Oak Lawn, I L  
Los A l t os, C A  Denver, C O  Peoria, I L 
Los Angeles, CA N o n h  Denver. CO I n dianapolis,  I N  
Pasadena. CA Fairf ield,  CT Overland Park, KS 
Sacramento. CA Hartford, CT Lou1svil le,  K Y 
Saddleback Valley, CA Newark, D E  Boston. M A  
San Bernardino, C A  Boca Raton, F L Rockville, M D  
S a n  Diego, C A  F t .  Lauderdale. F L  Grand Rapids, M l  
San Diego East, C A  Jacksonvil le. F L R ochester. M l  
San F rancisco, CA M i a m i ,  F L  Southfield,  M l  

Bloomington. M N  
Hopkins,  M N  
Independence, MO 
Springfield, MO 
St. Louis, MO 
Omaha, N E  
Nashua. N H  
Cherry H i l l ,  N J  
Bergen County, N J  
Morristown. N J  
Buffalo,  N Y  
Ithaca, N Y  
Nassau County, N Y  
Charlone, N C  
Cleveland East, O H  
Cleveland West, O H  
Columbus, O H  
Oklahoma C i t y ,  O K  

Portland, O R  Federal W a y ,  WA 
Harrisburg, PA Tacoma, W A  
L e h i g h  V a l l e y ,  PA Madison, W I  
Paoli ,  P A  M i lwaukee, W I  

Austin.  T X  I N T E R N AT I O N A L  
Dallas, T X  Adelaide, Austral ia 
South West Houston, T X  B r i s b a n e ,  A u s t r a l i a  
Houston Bay A r e a ,  T X  Melbourne, Australia 
Sal t Lake City, UT Perth, Australia 
Tyson's Corners, VA Sydney, Australia 
Bel levue, W A  Brussels. Belgium 

B u r l i ngton, Canada 
Calgary, Canada 
Toronto, Canada 
W i n n i peg, Canada 
Copenhagen, Denmark 
Paris, France 
Manila, P h i l ippines 
S i ngapore 
Stockholm, Sweden 

and other 
locations worldwide. 

Product avai labi l ity may vary by regional location 1 4400 Cata l ina St., San Leandro, CA (4 1 5) 895-9363 

© 1 97 9  ComputerLand Corp. ,  San Leandro,  CA 
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PAINTER NOT 
INCLUOED IN PRICE 

THE MINIMAX SERIES WAS DESIGNED 

TO OFFER THE MARKET MINICOMPUTER 

CA PABILITIES A T  MICR O C O MPUTER PRICES. 

COMPARE THE CA PABIL I TIES & PRICE! 

M I N I MAX SERIES COMPUTER CONTACT N E E CO FOR FULL SPECS - FREE M I N I MAX MANUAL. 

MEET THE THE MINIMAX SERIES COMPUTER WAS DESIGNED BY INDUSTRY PROFESSIONALS. 

MINIMAX COMPUTER COMPARE THE PRICE AND FEATURES TO ANY OTHER COMPUTER IN ITS C LASS! 

o THE M I N I MAX SERIES COMPUTER I SAN INTEGRATED, COMPACT UNIT CONTAI NING THE CPU. DUAL DENSITY DISK STORAGE, 12 
INCH CRT, AND FULL STYLE KEYBOARD, WITH SEPARATE NUMERIC ENTRY PAD. ALL KEYS ( INCLUDING CURSOR) WITH FULL 
REPEAT o HYBRID 2 MEGAHERTZ 6502 CPU o 10BK SYSTEM RAM (48K USER) o FASTEST FLOPPY DISK ACCESS (24K LOADS IN 4.2 
SECONDS) o 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, AND TINY 6502 
ASSEMBLER o COMPLETE HIGH RESOLUTION GRAPHICS WITH INDIVIDUAL DOT (240x 512) POINT SCREEN ADDRESSABILITY o 
FULL SCREEN TEXT EDITING WITH OVERWRITE, INSERTION OR DELETION o SPLIT SCREEN/WINDOW MODES o INDIVIDUAL 
FIELD EDITING WITH FIELD PROTECT AND AUTO SKIP TO NEXT FIELD o DISK STORAGE SYSTEM TRANSFERS 6K PER SECOND 
WITH AUTO VERIFY AND PARITY CHECK o 12 INCH CAT-64 CHARACTERS BY 30 LINES. UP TO THREE PROGRAMMABLE 
CHARACTER FONTS FOR LANGUAGES OR SPECIAL CHARACTERS o o o SWITCHABLE 1 1 0  OR 220V OPERATION o o o o HYBRID 
CPU IS MICROPROGRAMMABLE WITH 64 USER DEFINABLE OPCODES. CHOICE OF BOOK OR 2.4 MEGABYTE DISK STORAGE o FULL 
SERIAL RS-232C PORT WITH PROGRAMMABLE BAUD RATES AND MODEM CONTROL SIGNAL o DEDICATED DISK PORT o 
PRINTER PORT SUPPORTS PARALLEL COMMERCIAL PRINTERS o 24 PIN 1/0 USER PORT o PAGEMATE DATABASE 
AVAILABLE o PLM COMPILER AVAILABLE o BUSINESS PACKAGES AVAILABLE o COMPLETE DIAGNOSTICS & SCHEMATICS 
INCLUDED o COMPLETE USER MANUAL INCLUDED 

M I N I MAX I - $4495 MINIMAX I - .8 MEGABYTE M I N I MAX I I  - $5995 MINIMAX II - 2.4 MEGABYTE 
ON LINE MINIFLOPPY STORAGE ON LINE 8" FLOPPY STORAGE 

THE MINIMAX WA S DESIGNED AND IS MA NUFA C TURED B Y  COMPU THINK 
C OMPU TER C ORP. DIS TRIB U TED IN EUROPE A ND THE EA S TERN U.S. B Y  NEECO. 

FOR 8K P ET S  
( s m a l l  keyboards) 
.4 Megabytes of  D isk  
Storage f o r  8 K  P ETS'  

COMPUTHINK .4 & .8 MEGAB YTE DISK 
DRIVES FOR THE NEW 16/32K PETS! 

D I S K  SYSTEMS I N C L U D E  D I S K M O N  O P E R AT I N G  

" SYSTEM I N  R O M  A N D  I N T E R F A C E  TO 1 6/32 P ETSI 

• Du:tl Mmdlo ppy 011ves with 200K p e r  drske!te srde f o r  l O l a  I 400Kt800 K on l rne 
• BOOK model nccesses al l  4 drskette srdes vra dual read and write arm system 
• Orrol Oensqy Hnrdware and DOS loads 20K (wrt i1 verrhcalron) m -l 2 seconds complete 
• DISKMON 1DOSJ adcls 17 commands to BASIC rncludmg Rand olll Access and pnnter support 
• System comes complele wrtt1 plug r n  r n ternill board conlatnlllQ 8 K  RAM, DOS. and Orsk Controller 

Ha rdw� u e- Bo<ud plugs dHectly onto rnternat  memory el(piHlsron prns 
• System does not ut!l rze I EEE or USER Port. systerr. lunc\10ns d�rec!ly I !  om memory pan 
• All  D I S K M O N  DOS commands res1de mtcract1vety w1t11 BASIC -diSk d�rectory command and 

lorrnat command do not Interfere w11�1 program Ill R AM - DOS command were des1gned lor 
S11npi1C1ty ut usc System was rnanutnctured for �1eavy comrnerc1al use 

• System 1nstatls completely 11 1  tess tnan ten m�rlutes unrnedlately ready tor use 
• '1295 and '1595 pr1ces 1nclude all  r1ardwart!. DOS . complete user ma n ua l. and demo ul11 11y d1sKetle 
• Available software rncludes PLM Compiler (1250) Retocatable Assembler ( 170) . Source·Ed1tor 

Program ('70).  Autotmk L1nk1ng Loader (170) and a complete Oatobase s;-stem (Pagemate '495) 
• Call or wr1te lor complete product 1nlorma!1on and spec diCili iO flS- Uscr manuat 110 

( R eq u i res Expandamem) ( P R O DUCT A V A I L AB I L I T Y  I S  AUG/SEPT - C A L L  F O R  I N FO )  

400 K -8S D I S K  S Y S T E M  I N CL U D ES R A N DOM 
A C C E S S  IN DOS-LOADS 20K IN 4 S E C O N DS' 
24K Expandamem Memory '525 
32K Ex andamem Memory '61 5  $1 295 

ALL 1 6/32K M O D ELS I NC L U D E  AN 400K- 1 6N . ' 1 295 
I NTER NAL P L U 3 - I N  I NTERFACE 400K-32N '1 295 
BOAR D CONTAI N I N G  DOS. BK O F  800K- 1 6N . .  '1 595 
RAM. AND CONTROLLER 800K-32N . .  ' 1 595 

a\J �1NEECO 
N E W  ENGLAND ELECTRONICS CO., I NC. 
679 HIGHLAND AVE., NEEDHAM, MA 021 94 

MON-FRI, 9:00-5:30, E.S.T. 
(61 7) 449-1 760 

MICrcx:orrp, t ier Systems OIVISIOfl 
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.NEECO PROUDL Y ANNOUNCES THE NEWEST 
HARD WARE AND SOFTWARE FOR YOUR PET! 

_M�croco�uter Systems Division 

• 

The PET is now a truly sophisticated 
Business System with the announcement 

of these peripherals and software packages. 

PRODUCT D ESCRIPTION 
PET 200 1 -B KN (Large Keys) BK RAM 
PET 200 1 -BK BK RAM 
PET 2001 -1 6KN ILarge KeysJ 1 6K RAM' 
PET 2001-32KN (Large Keys) 32K RAM 
PET 2023 PRINTER ROLL FEED 
PET 2022 PR INTER T RACTOR/ROL L  
ROMRETRO K I T  U PDATED 0/S 
PET 2040 DUAL FLOPPY' 
PET C2N 2nd Cassette 

PRICE 

$ 795 
$ 795 
$ 995 
$1 295 
$ 850 
$ 995 
$ 90 
$ 1 295 
$ 1 00 

AVA I LABI LITY 

D EC/JAN 
I M M EDIATE 
I M M ED IATE 
I M M EDIATE 
I M M EDIAT E  
I M M EDIAT E  
I M M EDIAT E  
I M M EDIAT E  
I M M EDIATE 

'The 1 6 K/32K (large keyboard) u n i ts do not  include a cassette drive. Order C 2 N  Cassette. 
2040 Floppy Drive requires a 1 6 K  or 32K unit .  8K R A M  Retrofit available July.  

ALL PETS ARE FULLY TESTED BY N EECO BEFORE SHIPMENT. NEE CO IS A 
FULL CUSTOMER-ORI ENTED BUSINESS. CALL FOR OUR FREE CATALOG. 
SEND US A COPY OF THIS A D  WITH AN O R D E R  AND WE WILL WARRANTEE 
YOUR COMMODORE PET FOR ONE FULL YEAR!  

PET-D ISK BASED BUSI N ESS SOFTWARE 
SOFTWA REIA PPLICA / I O N  REQ UIRES A U THOR A VA ILABILITY PRICE 

WORDPRO I I I WORD PROCESS I N G  2040 + 1 6K PET PRO/M I CRO I M M E D I ATE $ 1 00 
W O R D P R O  I l l  I WOR D  PROCESS I N G  2040 + 3 2 K  PET PRO/M I CRO D E C E M BER $200 

G EN ERAL L E D G ER 2040 + 32K PET CMS SO FTWAR E  I M M ED I ATE $295 ' 
ACCOU NTS PAYA BLE 2040 + 32K PET CMS SOFTWAR E  D E C E M B E R  $295' 

ACCOU NTS RECEIVABLE 2040 + 32K PET CMS SO FTWA R E  D E C E M B ER $295' 
M A I L I N G  L I ST 2040 + 32K PET CMS SOFTWAR E  I M M E D I ATE $ 1 00 

N EECOLEDGER COM PUTH I N K  . 4  N EE C O  I M M ED I ATE $795 
M DRIVE + 32K PET 

NEECOMAILER COM PUTH I N K  . 4  N E E  C O  I M M ED I ATE $ 1 50 
M D R I VE + 32K PET 

'The C M S  Software (G/L,  A/R, A/P) are based on Osborne & Associates tr ia l  tested b u s i n ess basic software. 
Software is  c o m p lete w i t h  f u l l  docu mentat i o n  and user i nstruct ions.  A l l  packages req u i re a p r i n ter for output .  
Com m odore rec o m m ends t h e  N EG S p i n writer (ava i l a b l e  from N EE C O  as the o u t p u t  p r i nter fo r W O R D P R O .  

DEALER I N Q U I R I ES I NV I T E D  O N  SO FTWA R E  & N EC ( P ET) S P I N W R I T ER 

TH E N EC S P I N W R I T E R  
M O D E L  5530 P ( Centronics 1/0 ) - modified for PET 

FOR WO R D  PROCESSI N G  
N E C  I S  B EST! 

* 55 characters per second o utput  speed 
* Chan geable t h i mb le  for d i fferent typestyles 
* Less than 1 %  warranty malf u n ct ion  rate 
* I B M  q ual i ty letter output  
* Dealer i nq u i ries i nvi ted 

$2995 'Pr ice i ncludes I EE E  i n te rface 
to PET.  I EEE Port is ava i lable 
for use with 2040 D ual D isk. 

'The NEC 5530-P is t he output pr inter  reco mmended by Com modore for the i r  Word Process i ng System. 

�;� I 
\ \J NEECO 

Microcomputer Systerns 01VISIOfl 

Circ le  282 on inq u i ry card. 

NEW E N G LAND ELECTRO NICS CO.,  INC. 

679 H I G H LAN D AVE. ,  N EEDHAM, MASS.  021 94 
S HOWROO M  HRS. :  MON.  - FR I .  9:30 - 5:30. EST. 

(61 7) 449· 1 760 
MASTERCHARGE OR VISA ACCEPTED 
TELEX NUMBER 95 1 02 1 ,  N EECO 
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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 
0100 
0100 
0100 
U100 
0100 
0100 
0100 
0100 
0100 
0100 
0100 
0100 
0100 
0100 
0100 31 oc 06 
0103 Q) D5 co 
0106 21 0 0  cc 

0109 36 20 
010B Q) 79 02 
OlOE M' 
010F 32 A3 03 
0112 32 9E 03 
0115 32 88 04 
0118 32 89 04  
O ll B 3 E  01 
011D 32 47 04  
0120 32 30 05 
0123 32 EA 04 
0126 Q) D5 co 
0129 21 00 cc 
012C 36 20 
012E 21 1E CE 
0131 22 F6 02 
0134 Q) 89 01 
0137 Q) 6A 02 
013A Q) 6A 02 
Ol3D Q) 6A 02 
0140 Q) 6A 02 
0143 Q) 6A 0� 
0146 Q) 6A 02 
0149 Q) 6A 02 
014C 
014C 
014C Q) C1 01 
014F m b9 01 

0005 *BIIW-Ctl* 
0010 * A PRCG!WI IIJ..US'l'RliTitC W·IE PRUlC1PLES Of' 
0015 * PRCGIW1Hit� 1\N ANIW1Till GNIE 
0020 • 
0025 * Q)PYHIG!fl' 1979 'lOllY !::STEP 
0030 • 
0035 VI.X·IIl/IS EJ;;U OCCOOII 
0040 f.iiDL D;lU OCEHll ; TJL TI!a;I:: PJ::LI\TE 1D 'mE SQ[/20 & 
0045 Ciro·l EJ;;U OCOD511 ; ITS Va.! AIID SCREEN CLETIR fUJ'l'lllE 
0047 SCilOl' EX)U OCFCOH ; NIOOLE OF Ulvi::S'l' LINE 
0050 RAR D;lU 9311 ;TIIE:.SE AIU: 1\IU�llS O< KL'YBOI\RD 
0055 LAR EXlU 8111 
0060 UI\R EJ;;U 9711 
0065 DA!{ fQlJ 9AH 
0070 c.a:; 10011 ;SO IT 1/ILL Rlll IVI'lll CPN 
0075 LXI SP, �"l'IICK+46 
0080 CALL CLSCN ; FOR OCU-SOL, IIRITE SIHPLE fUJ'l'INE 1D a.EIIR 
0085 LXI H,VU·IBAS 
0090 HVI H, ' ' 
0095 BECitl CALL �/fliT 
0100 GO XRA A ; INITIALIZE FLt� 
0105 ��A Gl 
0110 ��A FLGl 
0115 STA �\SCR 
0120 STfl PSrn 
0125 HVI 11,1 
0130 STfl BFLG1 
0135 STA RTIFL 
0140 �TA STR1Y 
0145 CfliL CLSCN 
0150 LXI H, VU1BAS 
0155 HVI H, ' ' 
0160 LXI 11, !1IDL 
0165 Sf[J) QJHNR 
0170 CALL SHIP 
0175 CALL DELAY 
0180 CALL DELAY 
0185 cALL DELAY 
0190 CALL DELAY 
0195 CALL DELAY 
0200 CALL DI::LAY 
0205 CALL DELAY 
0210 ********************************** 
0215 *MAIN UXJP �"l'f.H'l.'S HER£ 
0220 RJNIT CALL TIIKOF ; lVl' DU,Nf:S It! SHIP U:.\GC 
0225 CALL SIIIP ; Pill' rr 0< SO:u::I:l'J 

Listing 1 continued on page 154 
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It has been quite some time since 
the arrival of memory-mapped I /0 
(input /output) boards upon the 
amateur computer scene, but the 
voluminous home computer litera­
ture rarely contains any listings of 
animated video games. Since i t  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 paper and began scratching. 
But as the reader will see, there really 
is no mystery to it, and the results are 
well worth the effort. 

A video game works just the same 
as an animated cartoon; there are a 
series of frames, each of which shows 
one or more of the objects in the pic­
ture in a slightly different position . 
Since the viewer's visual system has a 
certain persistence, the effect is one of 
continuous motion. In the case of a 
television picture, each frame is a sin­
gle rewriting of the raster . This is 
very fast, and the flicker is seldom 
noticeable. A computer can pop in­
formation in and out of screen mem­
ory much faster than the monitor can 

Text continued on page 158 



M U FS FOR EVERYONE (ESPECIALLY DEALERS) 
M U LTI PLE FLOPPY SYSTEM 

M U F S  i s  a prom res i d e n t  s u pervisor for the Vector G r a p h i c  System B w h i ch a l l ows m e n u  selection of a l l  t h e  fol low i n g  
opera t i n g  a n d  d is k  system con f i g u ra t i o n s *  w i t hout c h a n g i n g  a s i n g l e  board on t h e  system, o r  p l u g g i n g  i n  a n d  u n p l u g g i n g  
per iph era l s .  

Disk Drive Disk Disk Disk Drive Operating 
Configuration Size Controller Density Assignment System 

Persci 277 8" M i cromat i on Sing le/DoubiP A ,  B CP/M 
S h u rgart  SA450 5 \1.'' Northstar S i n!:lle/Dou ble C , D CP/M 
Persci 277 B" Micromation Single/Dou ble A, B C P/M 
Miropolis M O D I !  5%" Micropolis Q u a d  C , D CP/M 
Persci 277 8" Microma tion Si ng le/Dou ble A ,  B CP/M 
Sh uga r t SA450 5 1 /' 

N o r t h  Star Singe/Double A ,  B CP/M 

M i c ropol is MODI I 51 4" Micro pol is  Q u d d  A ,  B CP/M 
Micropol is  M O D I I  5 11/' Micropol is  Quad 0 .  1 M OOS 
Micropo l is M O D I I  5 1 �, Micropol is  Quad 1 .  2 MZOS 
Micropol is M O D I I  5 1 /' Micropol is  Quad A .  B OASIS 
Shugart  SA450 5 ' 1/' N o r t h  Star  S ingle/Double 1 .  DOS 
Persci 277 8" A l p h a  M i cro • Single  1 .  2 AMOS• 

Those con f i g u rat ions  u s i n g  two types of d r i ves perm i t  f i l e  copy from one type to another  w i t h  t h e  faci l i t i e s  of ' P I P' .  M U F S  i n c l udes Vector Graphics 
complete System B ,  al l  the above m e n t i o n ed d i sks/con t ro l lers with opera t i ng systems f u l l y  conf igured and o pe ra t i o n a l  on the System B.  OASI S ,  
AMOS a n d  t he A L P H A  M I C R O  CPU/Disk Contro l ler  are extra .  M U F S  a l so i n c l udes U N I V I D  ( U n iversal  V i d e o ,  w h i ch a l lows t h e  m i n dless termina l  
which comes w i t h  t h e  System B to emulate the Hazel t i n e  1 500 a n d  Adam-3A) .  Add i t i o n a l l y ,  M U F S  a lso i nc ludes t he com m u n icat ions softwa re ( / C )  
descr i bed be l ow ( I C  i s  avai lable separately) .  W i t h  M U FS, computer/software dea l e rs c a n  develop/copy/demo most a l l  of t h e i r  software on a s ingle 
system with the snap of a d isk  dr ive door !  S ince MUFS su pports m u l t i pl e  term i na l s ,  the 'Mi me' termi n a l  i s  a va i l a b l e  as a n  opt ion.  I f  p u rchas� d ,  th is  
a l l ows MUFS t o  run softwa re desi gned speci f ica l ly  for  e i t her memory mapped or seria l //0 ( m ost software works o n  e i t her) .  

I C  FOR CP/ M * *  
INTERSYSTEM COM M UN I CATIONS 

• Com m u n i ca tes w i t h  other co m p u t e rs t h rough a user sel ected RS232-C Port 
• Tra n s m i ts A SC I I  Data to/from a l l  co m p u te rs ( M a x i ,  M i n i ,  M icro, Time S h a r i n g  and S i n g l e  U se r ) .Tra n s m i t s  A SC I I  and B i n a ry 

Data between C P/M Systems.  
• S u p ports  m u l t i p l e  ter m i n a l s  and p r i n te r s  w h i ch can be l oca l or  remot e ,  and can be logged o n  and off t h e  system. 
• S u p ports 9600 Baud to p r i n te r s  with the X-on/X-off feature 
• Per m i ts an IC i nsta l l ed co m p u t e r  to fu nct ion both a s  a computer,  and a s  a term i n a l  or systems console to other com p u ters,  

with software switch i n g  between the two modes.  
• Per m i t s  d e a l e rs to operate customers co m p u t e rs remotely,patch i n g  softwa re, s e n d i n g  new software,  test i n g  t h e  customer's 

co m p uter ,  etc. 
• When se n d i n g  data, IC i s  programmed to automat ica l l y  wait  for t h e  rece i v i n g  com p u t e r  i f  i t  ca n not keep u p  with a steady 

B a u d  rate.  
• T h r o u g h l y  tested with 7 d i ffe r e n t  co m p u t e r  syst e m s ,  fu l l  a n d  half  d u p l e x .  
• Software ava i l a b l e  on d i s k ette o n l y ,  o r  d i s kette/prom ( p rom vers ion boots faster)  
• Does not req u i re a n  i n t e r r u p t  capa b i l i ty  

DOC UMENTATION 

• Pri n ts formated p rogram l i s t i ngs  w i t h  
u s e r  selected spaci n g ,  t i t l i n g ,  d a t i n g ,  
a n d  pag i n g  

• P r i n t s  a n  a l ph a bat i zed cross reference 
l i s t i ng of a l l  var iables w i t h  a n  ordered 
l is t  of the l i n e  n u mbers t hey are used 
i n .  

• For a l l  l i nes wh ich a re t h e  dest i na t i o n  
of a 'GOTO' type statement p r i n t s  a 
l i st of a l l  l i n e  n u m bers conta i n i ng a 
referen ce to t he selected dest i n a t i o n  
l i ne. 

PRICES : 

DOC FOR NORTH STAR 
OPTI M I ZATION 

• Opt i m i zes speed of execu t i o n  pr im­
a r i l y  t h rough red uct ion in  execu t i o n  
t i me of 'GOTO' t y p e  statements.  T h i s  
resu l ts  f r o m  a red uct ion i n  t h e  
n u mber of statements th rou gh state­
ment concatenat ion .  

• Opti mizes program s ize t h rough 
removal of a l l  u n necessary b l a n ks.  
Opt i o n a l l y  removes REM statements.  
Saves 3 BYTES for every short state­
ment concatenated i n t o  a longer 
stateme n t .  

CONFIDENTIALITY 
• Protects t he conf iden t i a l i ty of your 

programs by I n h ib i t i n g  t he Nort� Star 
l ist  a n d  edi t  fu nct ions o nce a program 
h a s  been opt i m i zed by DOC. Offers 
v i r t u a l l y  as m uch protect ion as 
c o m p i l e r  basics.  

MI M E  T E R M I NAL O P T I O N  $825.00 
M U F S  $9,500.00 O A S I S  OPTION - $500.00 A L PHA M I CRO C P/U A N D  D I S K  CONTROLLER O P T I O N - $2,1 90.00 

DISKETTE/PROM V E R S I O N  $200.00 JC D I S K ETTE V E R S I O N  $1 50.00 
DOC $59.00 MANUALS AVAI LABLE S E PA RATELY F O R  $10.00 EA. 

DEALER QUA NTITY D I SC O U NTS A V A I L A B L E  F O R  I C/DOC 

SEN D OR D E RS A N D  I N Q U I R ES TO : 
MINI BUSINESS SYSTEMS • 2461 S. Main • P.O. Box 15587 • Salt Lake City, Utah 841 15 • PH (801) 467-1 571 

C i rc le  234 on i nq u i ry card. 

•Amos is not menu selectable,  and does req u i re remova l and i n se r t i on of  some boa rd 's i n  the S-100 Bus 
. .  CP/M is a trademark of Digital  Research 
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Listing 1 continued: 
l115:2 L1\ r··� ll� 
01 5'; C:.i 
u1s0 "" F•l v::: 
UlSS; i:� 
vl s,·. ')_("., FU u� 

U 1 SD C:l 
Ubf; tl !J  
UJ cf' 01 
uluu 10 
01Gl 22 l'v UL 
ulGt, llJ t.C Ul 

U l G7 cD L�· U l  
UlGi. c:l.i ll�: (11 
OlGD w i):J u.: 
Gl"/0 Ci) �s, 02 
0 1 "13  w 6/·. 02 

Ul7G m (IU (13 
017> w c� IJ.i 
one l"D 36 uS 
017F tJ! 
0 1 00 32 [:;{, U·� 
OHG CD H,\ 0 •i 
0 1 86 C3 4C 01 
Ul b'l 

UHl� 21·. FG 0£ 
OlUC OJ 4U U� 
Ul lil' J/1 f/•. l i2 
0 1 92 Ti 
U l 93 23 
01�1, OJ 4 li O•i 
Ul �7 3il l'S 02 
lJ l �i, Tl 
Ul�ll /.3 
Ol�C W 'i h  0 ·. 
Ul9f' j[, FL U2 
Ul/<2 77 
0111.3 2] 
nltA W 4 G  04 
Uli\7 3!· FL U2 
OlM Tl 
Ul/\D l.'') 
Olf<C 3E 10 

OlliE J2 f'o 02 
OHll 3L: 90 
Ol ll3 32 FS 02 
01D6 JE 3C 
0 1 138  32 Fr. 02 
01 13U 3 E  3C 

OllJD 32 fU U2 
UlCO C� 
o1u :n: 20 

010 32 FO 02 
OlCG 32 F� 02 
UlC� 37. F?. 02 
OlCC 32 rtJ U2 

OlG' C!i 
0100 D[J f'f1 
0102 2F 

UlD3 EXi 01 

WILD & CRAZY 
ASSEMBLY 

PROGRAMMERS 
The number 2 manufacturer of 
stand alone POS terminals needs 
experienced assembly program­
mers to help introduce 1 4  new 
software based products in 1 979. 
Challenging assignments cur­
rently exist at all levels including 
applications, diagnostics and 
systems software development. 
Great benefits including yearly 
vacation to Europe. Sta rt ing 
salary 16-30K. Please call or write 
Dave Adams, (61 7)  246-2815. 
N.E. Recruiters, 6 Lakeside Office 
Park, Wakefield, MA 01880. 
C o l l ect cal ls  accepted . S t r i c t  conf i­
dence assured. Al l  fees.  relocati o n  
a n d  interviewi n g  expe nses ass u med 
by company.  

Circle 289 on inquiry card. 
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ll23u u:w IJ·: 
ll235 l'U!.;ll II 
l<i.JU U J.J.1 lll > 

l<2•;.J l'Ul:JJ I! 
li2)U IJ.LD ll1i.J J1!  

u:::55 1-t•iJ r; 
(:2GG LN\iJ !: 
lt:CV::i H..JP u 
UL7Li U/JJ iJ 
UL7S !,J II.u U.Jl� :r: ; I : lJ:  j;..D ,'l'!Gii f'l'l l�i i ii' 
U:�i!U C/J.L lUlU; ; lti'1 Gi�iJ:'li\ r:; ��1 i P  JJ; /,Gl� 
021:S Cf,LL lli i l i' ; Plll' !'. W c:GJ::l: 
ll2�J(; C.ijJ ,  �:YC!!i: ; C! !U:i: J:L:Yi'(k\f'ill 
02�:, CilJ� '_VJlG ; U :LO� \U �;Lf: IF , ."C 1 1lli f{l' '�CP Ul·� LVJ'10 I UF :..;o;; . 
lJ}(H; CiJJ.. Gf.iXJil-: ; r;·: /, Ld .U...V. i iJ!�UPPit:C? 
03Go CiJ..L m:uw 
UJlO CiJ.L Pl�·,r 
U315 C/J.L Pl·J\CI :!� ; 10 'J'i i LJ� 1\  �;! fWl'I:J{ L(� SO:f:D!? 
032(1 Q J..L Pi·:i;()f' ; ' L 'i.j'i� l'i' L'F'l-' J � .Yl\t: 
0J:2) 
u J J u  
U .i :i S  c:CuHI'i' CfiLL :.;CD!� ; lil'llt\'rt: SCIJiJ·: 

0340 Ji iP l<UIH'l' 
lJ) tl5 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** 

(J3SO ;If i J P  
0355 
03Gv 
OJGS 
0370 
0375 

03!i0 
U3i>5 
U3�U 
03�� 
l/400 
L).j(JJ 
U41U 
C415 

LlLlJ 
C/J.L 
LDI, 
i l.N 
!!IX 
C/JJ, 
UJi. 
I I.}./ 
JiJ); 
CiJ .L 
LLV, 
I I.N 
n:x 
C!J.L 

0�2() LU. 
OIJ25 l i.N  
0 0 0  l lf:l' 

WH.W{ ; l·KN� i·.U K.�i<Y 11 �·\l;L OF !::ii ! l P  
I ! I'1' i U!lO SCl<llJ : 
Ll-l[l 
1 ] , /\ 
I I  
l ! I'1' 
Ill.iJ; 
1 � , I .  

I I  
1 1 1'1' 

l.� ll'i' 

U4J5 l'll':l::.t l I IVl 
01if.O ::.iT/\ 

,\ , lUll  

1·n1I'J' 
11 , 90lt 
111./<K 
t\, 3UI 

Lll-ID 
t., 3 11 1  

I:J:llD 

; ',lil: GJ:il'l l l t;:.;  :-niiU I !�IKE UP 'll�E :.; ! liP 
; illlC i ii'JJI:: IJnU / 1  PIClUIU: I l l  t ifHJHY 

0 4 4 5  i.JVI 
0450 !J'1'l\ 
0455 i lV I  
U4GO !J'fl< 
U4G5 ! lVI 
0470 !J'T/1 
0475 HL1' 
04BO 'J'/IKOf' !WI {\ ,  I I ; PJ..lJLi\CES 0l!l P GP/J.1 !IG.i \.'I'.i11 I3U\lll:S 
04U5 :.,•;·r. 

0490 �m 
l·fliiT 

DLtJ: 
; W '11J!'!i' ' I.;J i l l" IUJl'It iC 1/ILL l'.LNU\ 
; O.Ji  PICJUkE OF �lllP 

04Y5 !>'Til 
0500 Sl'/\ 
0505 1<1:.'1' 

LllflJ 
PJl llJ 

0 5 1 0  !:.t'Tt\'1US HJ 01'/JI ; 'll i�E I!HU!' I:W'l'lti�; /u"U:: FOR !LL 
0515 Go\ 
0520 ANI 

Listing 1 continued on page 156 . 

• • CRT INT£RFAC£S • • 
black • white/colo,. 

Monitors • Combination Rcvr/monitor sets 
• Modulator kitS • B-W Cameras • C o l or 
Cameras • Audio Subcarrier kits • Parts 

WRITE or PHONE for DETAILS & PRICING. 

Dealers welcomed. We l l  established program. 13-B A�IJ Dakota City, 
Broadway � NE. 6813f 

Circle 19 on inquiry card. 

AIRCRAFT SIMULATOR 
FOR APPLE II 

PROGRAMMERS 
SOFTWARE EXCHANGE 
Three versions on casse/le jar $19. 95 

I .  Prcscn!s the pilol with a llying siluation 
which must be successfully completed 10 
avoid a crash. 

2. Presenls a simulated instrument panel during 
an !FR llight for prolonged praclicc. 

3. Provides machine code for building llight 
problems and displaying them on I he screen . 

Satisfaction guaranteed! P .  S .  E .  
P.O.  BOX 199 

(50 1 )  843-6037 

CABOT, ARKANSA S  72023 

Circle 334 on inquiry card. 





Listing 1 continued: 
o1os c� 
0106 O[J FC 
OlDe c� 
OlD9 m oo 01 
OlOC CU 

0100 m ll6 01 
Ol EO Fl:: 93 
OlE2 C/, F/\ 01 

OlES FE 81 
01!:.7 Cl\ 05 02 

01£..'1 FE 97 
OlEC C/, 10 02 
OlEF Fl:: 91. 
Olf'l C/, 113 02 
OlF4 FE 20 
01F6 C/1 53 02 
OlF9 C9 
U l F/, 211 F2 02 
OlFD ll 01 00 
0200 19 
0201 22 1'2 02 
0204 C9 
0205 2!1 F2 02 
0208 ll Fl' FF 

02013 19 
020C 22 F2 02 
020F C9 
0210 211 F4 02 

0213 ll CO I'F 
0216 1 9  
0 2 1 7  22 F 4  0 2  
021!1 C9 
021B 2!1 F4 02 
02H: ll 40 00 
0221 l� 
0222 22 F4 02 
0225 C9 
0226 3f. 01 
0228 32 FD 02 
022B 2!1 F6 02 
022f: ll 41 00 
0231 1 9  
0232 2 2  F l.:  0 2  
0235 2!1 f'E 0 2  
02311 36 2 0  
0231\ l l  4 0  00 
0230 19 
023 £:: 22 FE: 02 
0241 3G ec 
0243 7C 
0244 FE 00 
02 46 C/, 4t. 02 
0249 C9 
024!1 31:: 00 

024C 32 FC 02 
024F 32 f'[J 02 
0252 C'J 
0253 3 E  01 
0255 32 FC 02 

0525 lli:]' 
0530 HIP IN 
0535 Rl::J' 
0540 KYOIK C/.LL 
0545 I� 

0550 C/.LL 
0555 CPI 

0560 JZ 
0565 CPI 
0570 JZ 
0575 Cl'I 
0580 JZ 
OSG� CPI 
0590 JZ 
0595 CPI 
0600 JZ 
0605 RL'l' 
0610 !UC!n' LJILD 
0615 LXI 
0620 DJ\D 
0625 SIILD 

0630 HET 
0635 LEfT LIIL!J 
0640 LXI 
0645 CWJ 

0650 SI [J)  
0655 RET 

0660 UP LliLD 
0665 LXI 
0670 Dllll 
0675 S1 IT.O 

0680 HIT 
06b5 OO'ill LHLIJ 

0690 LXI 
0695 llf,[) 
0700 SliLD 
0705 lli:l' 
0710 Df>Lt: liVI 
0715 STh 
0720 UILD 
0725 LXI 
0730 !JfJ) 
0735 SIILD 
0740 l:lLJ.U LJILD 
0745 INI 
07�0 LXI 
0755 Lli\[J 

07GU �olll�D 
0765 !-lVI 
0770 l i:N  
0775 CPI 

07UO JZ 
07�5 l'.ET 

0790 13u·n; HVI 
0795 sr1� 
oeoo S'l'/\ 

OU05 l<I:.T 
0010 UUISET INI 
0815 S'l'l\ 

OFCII 

S'l'/\1U!..i 

UIP 
P.f.P. ; HIC! ri' 1\fUlO\ 
Hmn· 
U.R ; LEF"1' tJmO I 
LEI"!' 
U/\H ; UP t.f'J(O'/ 
UP 
0/lll ; oo·nt Nmo·.' 
W ill 
' ' ; SPliCE 13/ll( lli<OP'..; llALl.W; 

13LNSIT 

LJ; ;111lliE HaJ'I'It:L!; UPDATE 111C OFI'SE'J'S 'JD 
o, l ; 'Jllr:: �HIP PC.6ITICl� 
0 
LP. 

LJ( 
D , -1 
D 

LJ( 

UO 
D, -64 ; 64 OINU\Cl'l::R I'IIDE �O<CEJI &! YW aJ U/D l LINE 
D 
UD 

UO 
0,64 
D 

UD 

fl, l 
eUIF 

comn: 
D , 4 1 E  
[J 
[\[.J[\ 
DLJ U; ; llL: u :1; UN 13n Ll£Q ; 
F I ' 

., 

0, 6 4  ; l·rNE I'i' LUn·l o\ LINE 
D 
DlJo!P. 
n , �O I  

fl, ll  
00011 
BU·.'I� ; lllT lJCII'i'U! I 

li , O  
DU·ID 
13u-JI' 

fl , l  
UUID 

Listing 1 continued on page 158 

TUNE-UP YOUR PET® . . . $1  09.95 ����osure s 1 34.95 
• Exact Pet k eyboard layout 

• D o u b l e-shot k eytops with grap h i cs 
legends 

• D u p l i cate R et u r n ,  Space a n d  S h i ft 
keys on n u mer ic  pad for 
prog ram m i n g  ease 

" T M  of Commodore Business Machines. Inc 
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• Added funct ion key w h i ch can be 
hard wired as a system reset 

• F l e x i b l e  cable a n d  c o n n ector 
suppl ied 

Century Research & 
Marketing,  Inc.  
48 1 5  W .  77th St .  
M p l s . ,  MN 55435 

Erhardt & Jost Electronics 
Ross l i g asse 2 
CH 4450 Sissach 
Sw itze r l a n d  

Visa/ Master Charge/ Ba n k  of America cards accepted . 
C i rc l e  48 on inquiry card. 



INTROL/X·IO. 
COMPUTERIZE YOU R  HOME. 
The lntroi/X-10 peripheral system for your Apple* 
Computer allows you to remotely control lights and 
electrical appliances in your home. 

YOU'RE ALREADY WIRED. 

EVERYTHING YOU NEED. 
The lntrol Controller board plugs into a peripheral slot 

lntroi/X-10 operates by utilizing your computer's intelli­
gence to command the BSR System X-10 to send signals 
over regular 1 10 volt household wiring.  That means you 
can control any electrical device in your home without 
additional wiring.  

of your Apple. With an ultrasonic transducer it trans­
mits control signals to the BSR/X-10 Command Console 
which may be plugged into any convenient AC outlet near 
your computer. On command, signals are sent to remote 
modules located at the devices you wish to control. Up 
to 16 remote module addresses may be controlled from 
your Apple. 

AVAILABLE NOW. 

READY TO USE. 
lntroi/X-10 comes with complete software to control 
devices on pre-determined schedules, and features : 
• Control devices at a specific t ime. • Select a daily or 
weekly schedule. • Specify a day of the week, or an exact 
date for a particular event. • Specify an interval of time for 
an event. • Rate device wattages for a running account 
of power consumption during your schedule for energy 
management. • Used with our Apple Clock'" your sched­
ules may run in "background" while other programs 
may run at the same time in "foreground." 

The lntroi/X-10 System consists of the lntrol Controller 
board with timer and ultrasonic transducer, the X-10 
Command Console and three remote modules. $279. 
Complete and tested . If you already have a BSR System 
X-10, the lntrol Controller board is available separately for 
$189. Additional remote modules are available at $15. See 
your computer dealer for a demonstration . Or, return the 
coupon below for complete information. 

Available through computer dealers worldwide 
'Apple is a trademark of Apple Computer Inc. 
BSR/System X-10 is a trademark of BSR, Ltd. 

r----------------------------------, � Mountain Hardware, Inc. 

Circle 257 on i n q u i ry card. 

�- LEADERSHIP IN COMPUTER PERIPHERALS 
300 Harvey West Blvd. ,  Santa Cruz, CA 95060 
( 408) 429-8600 

Sounds great. 
0 Home control from my Apple? 

That sounds l ike a great system. Send me all the details. 

Name ______________________________________ _ 

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

City------------------- State _____ Zip __ 

Phone ______________________________________ __ 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  J 
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Listing 1 continued: 

0258 C9 
0259 3A FD 02 
025C FE 01 
025£: CA 35 02 
0261 311 FC 02 
0264 FE 01 0266 co 
0267 CD 26 02 026!. E5 
026B 2f, 6E 05 
026E EB 
02GF 15 

0270 C2 6F 02 

0273 lD 
0274 C2 6F 02 
o2n EJ. 
0278 C9 
0279 21 Ill\ CD 
027C 11 94 05 

027F CD 64 05 
0282 21 14 CE 
0285 11 l\2 05 
021!8 CD 64 05 

0288 21 DO CF 
028E 11 70 05 
0291 CD 64 05 
0294 CD DO 01 
0297 CA 94 02 
029A CD D6 01 
0290 FE 30 
029F Cll 00 00 

021\2 FE 31 
02A4 CA 89 02 
02A7 FE 32 
02A9 Cll CD 02 
021\C FE 33 
02AE CA Cl 02 

02Bl FE 34 
0283 CA CE 02 
0286 C3 79 02 
0289 21 19 00 

020C 22 6E 05 
02BF C9 
02CO 21 24 00 
02C3 22 6E 05 
02C6 C9 
020 21 32 00 
02CA 22 6E 05 
02CD C9 
02CE 21 38 00 
0201 22 6E 05 
0204 C9 
0205 2A F6 02 
0208 7C 
02D9 FE CC 
02IIl CA E4 02 
02DE fE CF 
02EXl CA Ell 02 
02E3 C9 

oe2o m:r 
0825 BLNC!i Lilli 

0830 CPI 
0835 JZ 
0840 L1Y1 
0845 CPI 

0850 run 
0855 CALL 0860 DELIIY PUS!! 0865 LilLO 
OU70 XOK; 
0875 nELlll om 
0880 JNZ 
0885 lXl\ 
0890 JNZ 
0895 roP 

0900 m:r 
0905 WIII'l' LXI 
0910 LXI 
0915 CN.L 
0920 LXI 
0925 LXI 

0930 CIILL 
0935 LXI 
0940 LXI 
0945 CN.L 
0950 !Nl CALL 
0955 JZ 
0960 CIILL 
0965 CPI 
0970 JZ 
0975 CPI 
0980 JZ 
0985 CPI 

0990 JZ 
0995 CPI 

1000 JZ 
1005 CPI 

1010 JZ 
1015 JHP 
1020 FAST LXI 
1025 SHLD 
1030 RE:I' 
1035 �liD LXI 

1040 SHLD 
1045 RE:I' 
1050 SLGI LXI 
1055 SII.D 
1060 RE:I' 
1065 SPASTIC LXI 

1070 SHLD 
1075 RE:I' 
lOBO TOI'Il UlLD 
1085 lOw' 
1090 CPI 
1095 JZ 
1100 CPI 
1105 JZ 
1110 RE:I' 

Bil!F 
1 
BUll 
EU[) 
1 

I3l'J1! 
II  ;A USEFUL ALLPURPOSE TINit� IUJ'l'll'IE 
SPEED 

D 

DELAl 
E 
DEL/Il 
li 

B,VUIBAS+474 

D, I·H; 
PRINT 

II,  Vll·IBIIS+53 2 
D, HOC2 

PRINT 
B ,  VU!BAS+976 
D,�s:;1 
PRll>Tl' 

t,'TATUS INl 
INP 
' 0 ' 

OB ;llEllC(YI' CP/H 
' 1 '  

Fl\ST 
' 2 '  

�liD 
' 3 '  

SID/ 
' 4 '  

SPASTIC 
IvA IT ; OOf A BliD 011\R 
.H, 19H 
SPEED ; HERE �IE SE:l' PNWtE:l'Ere FCR DELAY LC0P 
11, 24H 

SPEED 

H , 3211 
SPEED 

H , 38H 
SPEED 

CXlRNR 
A,H 
O<Xll ; TOP 2 DIGITS CE' VUIBAS 
'lU' 
DCFH ; llOI'IUI CE' s:m»l 
oor 

Listing 1 continued on page 160 

DISPLAY 

BEG I N  

P U T  DESIRED CHARACTERS 
IN MEMORY 

MOVE THEM TO SCREEN 
AT LOCATION L 

GAME TIME DELAY ( 1 , n) 
ADD DESIRED OFFSET TO L 
(UP, DOWN, RIGHT, LEFT) 

WRITE BLANKS INTO PRESENT 
LOCATION OF CHARACTERS 

END 

Figure 1 :  A Warnier-Orr diagram de­
scribing the steps involved in simulating 
motion. 

Text continued: 

rewrite its screen, so the programmer 
might think that computer games 
could represent extremely smooth 
movement .  

However, the movement has to  be 
represented in finite increments, 
which will be determined by the mini­
mum distance between the characters 
or points that can be written on the 
screen . In the case of a typical video 
display board which can put 1024 
characters on the screen, the

. 
user 

must move in increments of %6th the 
height of the screen when moving 
vertically and %4th the width of the 
screen when moving horizontally. 
This means that the movement will 
necessarily be a little jerky, but 
smooth enough for games. 

The whole essence of writing an 
animated game is to put a picture on 

r S-1 00 USERS: GIVE YOUR COMPUTER THE GIFT OF SIGHT ! 

The DS-80 Digisector'l is a random 
access v ideo d ig i t izer. I t  works i n  
conj u nct ion w i th  a TV camera (either 
i n terlaced or non-i nterlaced video) and 
any S-1 00 computer conforming to the 
I EEE standards. Use it for: 

• Precis ion Secu rity Systems 
• Moving Target I nd i cators 
• Computer Portrai ture 
• Fast To Slow Scan Convers ion 
• Robot ics 
• Read ing UPC Codes, schematics, 

paper tape, mus ical scores 

• I MAGE PROCESSED BY DS-80 • 

CHECK THESE FEATURES: 
D High resolution - a 256 x 256 pic· 

tu re element scan 

D Precision - 64 levels of g rey scale 
D Speed - Convers ion t ime of 1 4  

m icroseconds per pixel 
D Versatility - scan n ing sequences 

user prog ram mable 
D Economy - a professional tool 

priced for the hobbyist; comes fu l l y  
assembled, tested and  burned in ,  
with fu l ly  commented portrait pr i nt­
ing software. 

Price: $349.95 MasterCharge and Visa THE� O © �  
LW©� P . O .  BOX 1 1 1 0 , DEL MAR, CA 9201 4 (7 1 4) 942-2400_j 
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Listing 1 continued: 
02C4 21 40 00 
02E7 22 F4 02 
02Ef, C9 
02Ul 21 CO FF 
02££ 22 F4 02 
02Fl C9 
02F2 00 00 
02<4 oo oo 
02r6 l E CL 
02F8 1 0 
02<9 9 0 
02FII 3C 
02fll 3E 
02FC 00 

02F'D 00 
02FE 00 00 
0300 311 f.J 03 
0303 fE 01 
0305 C1l 3D 03 

030B CD M 03 

0300 D6 FO 
030D D8 
030E 87 
030< 87 

0310 SF 
0311 16 00 
0313 21 CO CF 
0316 1 9 
0317 22 4 5 04 
03ill 36 18 

031C 23 
0310 36 18 

03lr 23 
0320 36 18 
0322 11 Br rr 
0325 19 

0326 36 96 
0328 11 co rr 

03213 19 
032C 19 
032D 22 i\l U3 
0330 3E 01 
0332 32 I'D 03 
0335 1\f 
0336 32 47 04 
0339 CD 9U 03 
033C C9 
033D CD OF 0 5 
03 4 0 CD HE 03 
0343 CD B6 03 
0346 FI:: 01 
0348 cr, rn 04 
034!1 FE 02 
0340 C1l ill 0� 
03 50 211 i\l 03 
0353 22 C7 03 
0356 3 E 01 
0358 3 2  9E 03 
0351:l CD DG 03 

1115 ml! LXI 
1120 SI!UJ 
1125 Rl."'l' 
1130 lXli' LXI 
1135 SI!UJ 
1140 RE:l' 
1145 LH [)\·/ 
1150 UD t:l"l 
1155 CXJRNr. lJ\ /  
1 1 6 0  �nJIT Dl:l 
1165 m.rJ: on 
1170 LUID 00 
1175 RQ[) Dl:l 

llUO l:lU[) DG 
l l B5 11UIF DD 
1190 t:.:LI'U·: U·l 
1195 PEI\l LDI1 
1200 CPI 
1205 JZ 
1210 CfiLL 
1215 ill! 
1220 RC 
1225 1\00 

1230 liDO 
1235 1'01 
1240 INI 
1245 LXI 
1250 DAD 
1255 SHLD 
l2GO I-lVI 
1265 mx 

1270 IN! 
1275 INX 
12110 HVI 
1285 LXI 
1290 [l{Jl 
1295 !WI 
1300 LXI 
1305 DIID 
1310 [l{Jl 
1315 SJW 
1320 HVI 
1325 S'l'h 
1330 XRJ', 
1335 tm. 
1340 C1ILL 
1345 HE;' 

1350 suar1 crJ.L 
1355 CI\IL 
1360 Cf.JL 
1365 CPI 
1370  JZ 
1375 CPI 
1300 JZ 
1385 TEI·ll' LIILlJ 

1390 SliLD 
1395 HVI 
1400 ST/1 
1405 CfiLL 

1 ! ,64 
UD 

H , -G4 
UD 

0 

0 

OCCl U I  ; Sl'tJITS 111' I.JIOOLE Of' SCR!-1 
lOl l  ; SI IIP ca,.Ftl!Q; 
9011 

301 
) EJ :  
0 
0 
0 
Gl 
l 
ciiiU!'l 
PJ.[) 
OFOii 

II 
h 
E,A 

D,O 
I I , SCIJOr ; : !IUJLC (JF lJCI;'IQ; OF SCPJI 
D 
PU:X:l 

1-1, 1811  
I I  

1-l , lHII 
I I  
1-l, lUl i  
D, -GS 

D 
1 1 , % 1 1  
D , -G4 
D 

D 
PYl 

11 , 1  
Gl 
t. 
llFU;l 
UFFl 

J L'IDt: 
01/l 
PJID4 
l 
JE'l'l 
2 
JE:I'l 
PYl 
13Ll 
11 , 1  
Fl(;l 
RIITl4 

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 

K E Y E D  F I L E  A C C ESS 
Create Interactive Systems 

In Hours With--
• M U LTIPLE KEY IN D EXING 

• O PTIM IZED R A N D O M  ACCESS 

• SU PER FAST SEQU ENTIAL ACCESS 

• D U P LICATE KEY VALUES ALLOWED 

• A N Y  N U M BER O F  DATA FILES SU PPORTED 

• COM PLETE REAL TIM E INSERTION 

AND D ELETION CAPABILITI ES 

FAIR COM 2606 J o h n so n  Drive 
Col u m bia, Mo. 65201 
31 4-445-3304 

Making Micro 's Work Like Maxi's 
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MICRO B+ 
TM 

brings the state-of-the-art in fi le ac­
cessing-the B TREE I N D EX-to appl ication program­
mers writing in C8ASIC-II under C P / M * or derivative. 
The 8 TREE IN DEX g ives u n paralled performance: 
fast insertion,  retrieval, and d eletion without the need 
to ever reorganize the index! Let Fair Com turn your 
micro on to 8 TREES. 

Special  introductory offer: Return this ad with your 
order and save $50. Offer good through December 1 5, 
1 979. 

Available on 8" soft sectored d isks. 

MICRO B+ ™ in  C8ASIC-II  sou rce code, with manual 
and demonstration program . . . $1 95* * .  Manual and de­
monstration disk i n  C8ASIC-II i ntermediate 
code . . . $25. Look for M ICROSOFT 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 

C i rc l e  1 35 on inq u i ry card. 



$3,995 
Million-Character Computer System 

One-Year Transferable Warranty 
$3,995 

SEE System 6684 Unique Standard Features 

• CPU integrated into Diskette Cabinet with 
peripheral ports in rear of cabinet 

• 4 Full communications ports RS232 or 20 
mA/60 mA CL; 75 to 1 9,200 bits/sec. 

SEE System 6784 U n i q ue Standard Features 

• CPU integrated into video terminal cabinet 
with peripheral ports in rear 

• Video has 16 programmable function keys, 
1 28 high resolution characters with 

graphics, numeric keypad, reversed video, 
full editing, 24 x 80 display 

Standard Features on All Systems 
• Central Processing Unit  with 1 2  slots; 2 M Hz (ex­
pandable to 4MHz with p ipel i n ing architecture) 

• 8 Free Slots for expansion ; capacity for 442,368 
characters of memory within standard chassis 

• 49, 1 52 characters of 200 ns random access memory; 
1 50 ns memory optional 

• 8 vectored i nterrupts; all i nput and output is i nterrupt 
d riven 

• 1 .2 m i l l ion characters, double sided, dual 8" d iskettes. 
I B M  3 7 4 0  compat ible 

• Printer control ler;  Centronics compatible 
• Magnum BAS I C. Extremely fast business BAS I C  with 
ful l  editing capabil ities, print us ing,  seq uential and random 
files, integer and floating point arithmetic with up to 1 6  
d ig its precision ; N-d i m ensional matrices and much more 
A superset of Microsoft 1 6K extended d isk BAS I C  
• I nteractive conversat ional macro assembler a n d  editor 
for 6800 fam ily m icroprocessors. 
• One-year transferable l i m ited warranty on parts and 
labor for all SEE hardware 
• Guaranteed 24-hour t urn-around t ime on repairs 

Optional Features on All  Systems 
• Up to 64 interconnected, intel l igent termi nals with no 
degradation of response t ime. Each is a stand alone CPU. 
True d i stributed processing 

• Expandable to 1 2  MB of 1 50 ns RAM for each terminal 

• Up to 64 RS232 ports with full commun ications. Talks to 
any peripheral or  CPU with RS232 i nterface 

• Expandable to 4 MB of d iskette storage 

• Up to 660 MB hard disk storage with removable modules 

• ANSI standard 1 0. 5  inch tapes (1 600 BPI)  

• 11  MB cartridge tape system 

• Matrix and word processing pri nters from 55 CPS to 
1 400 LPM 

• Choice of  6809 and/or  651 2 CPU board with  speed of up 
to 4 MHZ with 1 50 ns memory 
• I nteractive relocatable macro assembler, development 
system and DOS for 6502 and 651 2 microprocessors. Can 
assemble source programs up to 2 MB long 
• PASCAL com piler 
• FORTRAN compiler 
• BAS I C  com piler 
• COBOL compiler 
• Powerful word processing software 
• Comprehensive business software, incl .  General Ledger, 
Accounts Receivable, Accounts Payable, I nventory, Payrol l :  
Packages for Physicians, Publ ishers,  Manufacturers, etc. 

Quantity discounts to bona fide dealers, OEMS, and schools 
S pecial configurations and modular shipment available 

A few distributorships available in the United States and other countries 

Circ le 350 on inqu i ry card. 

0 SYSTEMS ENGINEERING ENTERPRISES 
1 749 Rockv i l le  P i ke,  Rockv i l le ,  Mary land 20852 

(30 1 )  468-1 822 
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BEGI N 

BEGIN 

CLEAR SCREEN 

ASK FOR SPEED 

I N ITIALIZE 

{ BEG I N  
SET FLAGS 
GET UP S H I P  
I N IT IA LIZE SCORES 
E N D  

WATER 
BALLOON 
GAM E  

CLEAR SCREEN 

OUTPUT P ICTU RE 
E N D  

( 1 ,  n) MAIN R U N  
LOOP 
( 1 , n) 

SEE F IGURE 3 

E N D  

{ BEGIN 
FRE EZE SCREEN 

D ISPLAY F I NAL SCORE 
E N D  

Built-in Interface for 
TRS-80, PET and Apple D 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. 'Jake 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. 

��©� 
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 h is 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 i t  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 continued 011 page 168 



Bringing Music Home 

\ 

� .� Being a spectator is great 
. . .  but why not pa rticipate? � I I I \\ • Si ng a long I 

I • Com pose �l . \ • Play ft'\ ! \ \ ��· . ' • Learn from Special ists \ \ 
I \ 

LET MI CRO MUSIC TURN YOUR APPLE JL ® I NTO A FAMILY MUSIC CEN T E R !  

VISIT T H E  APPLE DEALER NEAREST YOU A N D  ASK FOR A 
DEMONSTRATION OF MMI'S MICRO COMPOSER ™ 
The MICRO COMPOSER LETS YOU-
• Play up to 4 si m u lta neous voices 
• See all 4 voices at the sa me time you're hearing the music-a 

must for music edit ing! 
• Enter music notes by a fast, s imple a nd wel l-tested coding 

system .  
• Prog ram the p i tch, rhythm, a n d  ti mbre of the m usic. Tempo is 

varied by the Apple paddle .  
• Choose 7 different tone colors for each voice or  create your 

own tone color. 
• Compose, edit,  d isplay, and play music through an interactive, 

command-driven l a nguage that's easy to learn .  
• Save your music on d isk or cassette. TM 
• Hear q u a lity music sound at low cost thro u g h  the MICRO MUSIC 

DAC ca rd .  No a mplifier  needed!  Designed for MMI by H a l  
Chamberl in  a n d  Micro Technology U n l i m ited . 

• Select from future MMI music instruction software to accompa ny 
the MICRO MUSIC DAC. 

Ask your  local d ealer for i nformation on MMI products, or contact: 

DOD 

The MICRO COMPOSER i s  an APPLE I I ® com pat i bi le,  low-cost 
music system d esigned by the folks at MMI . Our music software was 
d esigned by leading experts in  music e d u cation.  A s imple step-by· 
step instruction manual  leads you through entering, d isplaying, 
edit ing, and playing music with u p  to four voices-soprano, a lto, 
tenor, and bass.  You can change the sound of each voice to reed, 
b rass, string, or  o rg a n  sounds and you can even color your own music 
sounds! 

HAVE FUN! THE MICRO COMPOSER comes complete with on instruction manual.  
software disk or cassette-in either Integer or Applesoft  ROM BASIC, a n d  the MICRO 
MUSIC DAC music cord. Just plug the MICRO MUSIC DAC into the APPLE extension slot 
and connect the audio cable to a speaker. 

Sugg ested retail price $220. 

Micro Music Inc 309 W. Beaufort, University Plaza, Normal, I l l inois 6 1 76 1  ( 309) 452-699 1 

Circle 226 ott mquiry card. 

APPLE I I  1S a lr<adcmark of Apple Computer Inc 
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Listing I continued: 
035E SF 
035f lG 00 
0361 21 EE Fl' 

036� 19 
0365 22 9F 03 
03G8 211 9F 03 
03GG ffi 
03GC Ill 
036D 21, C7 03 

0370 36 20 
0372 01 40 00 
0375 09 

0376 36 20 
0378 211 C7 03 
03713 19 

037C 7C 
037D FE Ol 
0371' CJ; 98 03 
031!2 36 07 
0384 22 C7 03 
0387 11 40 00 
03UII 19 
03U13 36 0/, 
03UD C9 
03UC 3f, 9C 03 
0391 FE 01 
0393 co 
0394 Fl 
0395 o 6c 03 
0398 3C 00 
U3 911 32 91:; 03 

039D C9 
039E 00 
039f 00 00 
03hl 00 00 
03A3 00 
03M 21 CO 03 

03fl7 CD 
031\8 21 C2 03 

03AB 7E 
03/'C 3C 
03f\D Of 

03f\E 47 

03AF lfl 
03130 07 

03Bl 80 
03B2 77 

03B3 78 
03B4 1 2  

03B5 C9 
0386 Cll M 03 

03B9 lf 
03Bf\ lf 

0388 Eli 07 
038D C6 01 

03BF C9 
03CO 00 00 

03C2 00 00 
03C4 0 50 03 
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1410 
1415 
1420 
1425 
1430 
1435 SIIBl 

1440 
l 4 t,5 
1450 
1455 

1460 
1465 

1470 
1475 
1480 
1485 

1490 
1 4 95 
1500 
1505 

1510 
1515 
1520 
1525 

1530 au 
1535 

1540 

151,5 
1550 
lSSc uFFl 

1560 
15C5 
1570 fl.Gl 
1575 mcru 
1580 PY1 
1585 Gl 

1590 RliD 
1595 

1600 
lGOS 
1610 
1615 

1620 
1625 
1630 
1635 

16<:0 
1645 
1650 
1655 
1660 Rl;[)<l 
1665 

1670 
1675 

16&0 
1685 

1690 m<Ul 
1695 l�IDl 
1700 SHELl 

rov C,ll 
1-!VI D , O  
LX I  1 1 , -G9 
Dl.O D 

SllLD WOQ 
LIILD INOU 

PU!i!l H 
POP D 

UILD 13Ll 
r!VI n, ' . 

LXI 13, G4 
IJI\D B 

HVI f.l, ' . 

LIILIJ 13Ll 

Dl.D D 
I IJJ 11 , 1 1  

CPI OCI31/ ; niSSILC IS Off 'TOP Of SO<EEN 
JZ OE'Fl 

fiVI 1 1 , 0711 
SHLD BLl 

LXI IJ,64 
Dl.D D 
r-!VI N, ON! 
RET 
L[)l, fl.Gl 
CPI 1 

m:;; 
POP P�i 
JJ.IP t;! i!::l 
! lVI r, , o  

s·m Fl.Gl 
�· 

DB 0 D•l 0 

IJ,-; 0 
DB 0 

LXI l l , nt:U·i ; t\ F.iJ d:XX; tUI I IWl'II�E \·n iiOi OOE..:.:lP'l' 

XCI(; ; IU:PF:.\'J' FOR ,;0 , 000 1'P.I� 

LXI l l , �:O] 
i iJJ J\, 1-1 
INR {, 
RRC 
J.OV B,ll 
L!liiX D 

HLC 
{\JX) B 
I·'CN 1-l , fl  
I IJJ r,, n  

f:iTt\X D 
HIT 
cru mru 
RiJ: 
MR 
IIlli 7 

f\DI 1 
HET 
!l·l o. 
!l"l 0 

JNP TEl·tP 

Circle 55 on inquiry card. 



03C7 CO 0:' 
03C9 311 47 04 
03CC FC 01 
03CC CO 
03CF 31-. C/1 04 
0302 FE 01 
0304 co 
030S 211 4S 04 
0308 7E 
0309 FE 20 

0300 C/1 ED 03 
030C 23 
03DF 7E 
03 EO FE 20 
03C2 C/1 ED 03 
03E5 23 
03C6 7E 
03E7 FC 20 
03 E9 C/1 ED 03 
03EC C9 
03ED 22 24 04 
03FO 3E 01 

03F2 32 47 04 
03F5 3E 2B 

03F7 CD 2G 04 
03FII CD 611 0 2  
03FD  3 E  23 
03FF CD 2G 04  

0402  CD Gil 02 
040S 3 E  20 
0407 CD 26 04 
04011 2A C7 03 
0400 77 

040E 01 40 00 

0411 09 
0412 77 

0413 3 E  00 
0415 32 A3 03 

0418 311 89 04 
041B C6 01 
0410 32 89 04 
0420 32 9E 03 
0423 C9 
0424 00 00 
0426 06 OS 
0428 2A 24 04 
0428 1 1  FC FF 
042E 19 
042F 77 
0430 23 

0431 77 
0432 23 

0433 77 
0434 23 

043S 77 
0436 77 
0437 23 
0438 77 
0439 23 
043A 77 
043B 23 
043C 77 

0430 11 BA FF 
0440 OS 
0441 C8 
0442 C3 2E 04 
044S CO CF 
0447 00 
0448 7 E  
0449 F C  2 0  
044B CO 
044C FE 10 

044E CG 
044F FE 90 
0451 Cli 
04S2 FE 3C 
04S4 cu 
04SS FE 3 E 
04S7 cu 
04S8 22 24 0� 
04SB 3E 2/1 
04SO CD 26 04 
0460 CD 6!, 02 
0463 3E 4F 
046S CD 2G 04 
0468 CD M 02 
046B 3 C 20 
04GO CD 26 04 
0470 3/\ 88 04 
0473 CG 01 
0475 J2 8e 04 
0478 21 00 00 

1705 LL1 a. ;  
1 7 1 0  PE/,0 1 L!X. 
l 71S CPJ 
1720 r.z 
172� LD/, 

1730 CPI 
173s n 
1740 UiLD 
1745 I'!N 
17SO CPI 
1755 JZ 
17&0 IJ/X 
1765 I '!N  

1770 CPI 
1775 JZ 
17UO nr.; 
l7US I '!N  

17�u CPI 

1795 JZ 
1000 ru::r 

XLU;' 
[l['LG} 
1 

S'11!'1'F 
1 

PUX:l 
1\, J.! 

XPWl 
II 
1\, l i  

XPLD1 
I I  

XPLDl 

1 005 XPWl Sl[ll 
1810 I-lVI 

BLOi ; I• VCHY DUill-LCOKIIG EXPWSia> 
1\ , 1  

1Ul5 '3!'/, I..WLG.l 
1020 I-IV! 
182S C!J.L 

II, ' + '  ;'lliU::C f.R£ O JIJ:/,CI'El'.::; \·fl i!OI llllJ!O"ITIO: f, l ilT 
BWP 

1830 CI\LL 
183S f!Vl 

1840 C!\LL 
1845 CI\LL 
l8SO f!VI 

1855 C/\LL 
1U60 UJ.ll 
lOGS I·'!N 

Hl70 LXI 
1875 DIJJ 

1U80 I·(N 

reus �:vr 
1890 sm 
189S LDI\ 
1900 liD! 
1905 S'TA 
1910 Sl'/1 
l91S =· 
1920 BW·I ll< 
1925 BWP f!Vl 

1930 UlLD 
l93S LXI 

1940 BLPl [){J) 
1945 I'!N 

19SO INX 
l9SS I '!N  
19GO IHX 
1965 I·'!N 
1970 INX 

1975 �'!N 
19HO IUv 
l98S mx 
1990 I·(N 
199S n;x 
2000 J.'OV 
2oos mx 

2010 �(N 
201S LXI 

2020 rx::P-
2025 RZ 
2030 JNP 
2035 PUX:l ll'/ 
2040 8FLG1 OD 
204S I I I'!' I '!N  
2050 CPI 
205S RZ 
2060 CPI 
20G5 RZ 
2070 CPI 
2075 HZ 
2080 CPI 
20o5 kZ 
2090 CPI 
2095 RZ 
2100 �IIW 
2105 I·IVI 
2110 GJL 
2115 C/\LL 
2120 !•lVI 
2125 C/\LL 
2130 GILL 
2135 I.IIJI 

2140 C!J.L 

OELI.Y I\, I #  I 

DWP 

Ol'Lf,Y 
A, , , 
BWP 
DU 
J.l,ll 
B , G 4  
B 
l·:, t\ 
1\, 0  

Gl 
PScrt 
1 
PSO{ 
FLG1 

0 
13, 5  

Cilll 
0, -4 
D 
H,l\ 
II 
l·� , A  

l i  
f.!,l\ 
II 
I<!, II 
N , f, 
I I  
J.l,ll 

I :  

l·l, /\  
I I  
[·1,  /� 
0,-70 
D 

IlLPl 
SClJ(1J' 
0 
A, f·l 

1011  

901 i  

JC! i  

31·JI 

DLO/ f\, ' * I  

EUJP 

LJCU\Y 
1\, ' G ' 
BLOP 
m:u,y 
J\ , ' I 

BU>P 
21�5 LOt\ f.�<...R 
2150 IIDI 1 
2155 ST/, l·;.:.iO< 
21GO LXI 1 1 , 0  

Listing 1 continued on page 166 

64KB MICROPROCESSOR 
MEMORI ES 

• S-1 00 · $750.00 

• LSI · $750.00 

Cl-5100 64K X 8 

C l- 1 1 03 32K X 1 6  

C l-6800 64K X 8 

Cl-8080 64K X 8 

• S B C  80/1 0 · $750.00 

• 6800 . $750.00 

Cl-5 1 00 - 64K x 8 on a s i n g l e  board. 
P l u gs d i rectly i nto the I M SA I ,  M I TS, 
TDL, SOL and m ost other S- 1 00 B u s  
computers.  N o  w a i t  states even w i t h  
Z80 a t  4Mhz.  A d d ressable i n  4K i n ­
crements. Power req u i rement 6 watts. 
Price $750.00. 

C l- 1 1 03 - 8K words to 32K words in a 
s i n g l e  opt ion s lot. P l u gs d i rectly into 
L S I  1 1 ,  LS I  1 1 /2,  H 1 1  & PDP 1 1 03. 
Addressa b l e  i n  2K i n crements up to 
1 28K.  8K X 1 6 $390. 00. 32K X 1 6  $750.00 
qty.  o ne. 

Cl-6800 - 1 6K B  to 64K B  on a s i ng le  
board. P l u gs d i rectly i nto M otorola's 
EXO R cisor and compat i b l e  with the 
eval u at i o n  m od u l es.  A d d ressable in  
4K i n crements u p  to 64K .  1 6KB $390.00. 
64K B  $750.00. 

C l-8080 - 1 6K B  to 64KB on s i n g l e  
board . P l u g s  d i rect ly i nto I ntel 's M DS 
800 and SBC 80/1 0. Add ressable i n  
4 K  i ncrements u p  t o  64K .  1 6K B  $390.00. 
64K B $750.00 

Tested and bu rned- i n .  F u l l  year warranty. 

Chris/in Industries, Inc. 
Computer Prod u cts D i v i s i o n  

31 352 V i a  C o l inas • Westlake V i l lage. C A  9 1 361 • 2 1 3-991 -2254 
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Listing 1 continued: 

0478 22 F4 02 047£' 22 F2 02 
0481 21 1E CE 0484 22 F6 02 
0487 C9 
04BB 00 0489 00 
04BA 21 04 0:: 
0480 11 BC 05 
0490 CD 64 OS 
0493 23 
0494 31\ 89 04 
0497 CD N3 0'4 
0491\ 21 30 cc 
0490 11 C4 US 
04!\0 CD 64 05 
04A3 23 
041\4 3A 88 04 
041\7 CD N3 04 
04M C9 
04N3 FE 01\ 
041\D 02 BA 04 
0400 C6 30 
04B2 77 
04B3 23 
0484 36 30 
04B6 23 
04B7 36 30 
04B9 C9 
04BA FE 14 
04BC D2 CC 04 
04BF 36 31 
04Cl 23 
04C2 C6 26 
04C4 77 
04C5 23 
04C6 36 30 

2165 
2170 
2175 
2180 
2185 
2190 f\50{ 
2195 PSO< 
2200 s:nru: 
220S 
2210 
221S 
2220 
222S 
2230 
223S 
2240 
224S 

22SO 
22SS 
2260 
226S scwr 
2270 
227S 
2280 
228S 
2290 
229S 
2300 
230S 
2310 LTR 
231S 
2320 
232S 
2330 
233S 
2340 
2345 

SIILD UD 
SIILD LR 
LXI H,�IIDL 
SIILD CDRNR 
RET 
DB 0 
DB 0 

LXI II, Vll.rll/'.5+4 

LXI O , BU·ISG 
C/\lL mnn· 
INX I I 

lli\ PSO< C/\lL sca.n· 
LXI I I ,  Vll·!I.1'\S+40 

LXI O, 'llU·� 

C/'J..L PRHll' 
INX II 

Ill!\ f\50{ 
CI\IL scarr 
RET 
CPl 01\11 ; /1 \/illY OONB IIEX-'10-00CH:tl.. COIWI.R!Ul 
.m:; L'l'H 
1\DI 3011 
I· 'OJ J.t ,l\ 
INX II 
l.JVI 1-1, 3011 
INX H 

!!VI f\,3011 
REI' 
CPI 20 
.m:; 'j'I·/Ul 
HVI H, 3111 
INX H 

1\DI 38 
f'OJ J.I,A 
lllX II 

HVI N, 3011 

(f) . Make your own interfac e . easily 
for Apple 1 1 1 and Superl< im1' vv it h  

Vector 4 609 Universal Plugbord! 

166 November 1979 © BYTE Publications Inc 
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C i rcle 377 on inqu i ry card. 

04C8 23 
04C9 36 30 
04<ll C9 
040C 36 32 
04CE 23 
04CF C6 lC 
0401 77 
0402 23 
0403 36 30 
0405 23 
0406 36 30 
0400 FE 3S 
0401\ CA IE 0 4  
0 4 00  C9 
040E 21 96 CD 
04El 11 CC OS 
04E4 CD 64 OS 
04E7 0 OB 01 
04EI\ 00 
04 Ell 3E 03 
04ED 32 30 05 

04FO CD B6 03 
04F3 SF 
04F4 16 00 
04F6 21 BE FF 
04F9 1 9  
04FI\ 2 2  9 F  03 
04FD 21\ 9F 03 
0500 E5 
0501 01 
0502 21\ 1\l 03 
0505 06 oc 
0507 1 9  
0508 3 6  0 4  
0501\ 0 5  
OSOB C2 07 05 
050E C9 
OSOF 31\ 30 05 
0512 FE 01 

0514 C8 
0515 30 
OS16 32 30 05 
0519 FE 01 
051B C2 31 05 
OS1E 21\ 9F 03 
0521 E5 
0522 Ol 

0523 21\ 1\l 03 
0526 06 oc 
0528 19 
0529 36 20 
052B 05 
OS2C C2 28 05 
052F C9 
0530 01 
OS31 F1 
0532 Fl 
0533 C3 4C 01 
0536 CD 1\4 03 
0539 D6 02 
0538 DB 
053C D6 03 
OS3E DO 
053F 2r, 45 04 

0542 06 20 
0544 70 
0545 23 

0546 70 
OS47 23 
054� 70 
0549 11 BF FF 
054C 19 
0540 70 
054E 1\J? 
054F 32 1\3 03 
0552 32 9E 03 
05S5 3E 01 
0557 32 47 04 
055b 211 C7 03 
osso 70 
055E 1 1  4 0  0 0  
OS61 1 9  
OS62 7 0  
OS63 C9 
OS64 lA 
0565 FE 0(1 
0567 CB 
0568 77 
0569 23 
0561\ 13 
056B C3 64 05 
056E 00 00 

23SO INX II 

235S MVI 1-1,3011 
2360 REI' 
236S '1\'/lli f1Vl N , 32H 
2370 INX H 
237S 1\Dl 28 
2380 f'OJ J.l,l\ 
2385 INX H 
2390 HVI H, 301l 
2395 INX H 

2400 Mill M, 3011 
2405 CPI 35H 
2410 JZ OJffi 
241� W:.'l' 
2420 CNill LXI I I ,  VU·l!JIIS+40i 
242S LXI O, FltU·::A; 
243 0 C/',LL PI<U/1' 
243S JhP P,ffiltl 
2440 mmr 00 0 
244S JD'l J.rvi A,3 

24SO ill/\ !W'L 
24S5 C/',LL 1�1!)1\ 
24GO frN E , f1 
2465 HVI 0 , 0  
2470 LXI 1 1 , -66 
2475 DI\D 0 

2480 SIILD INCP� 
24 85 UQJ) ll/Cf<.1 
2490 FUSH II 

2 4 95 FOP 0 
2500 Ulll PY1 
2505 H\/1 0 , 12 
2510 RX2 DI\D 0 
2515 1-1\/I !1,4 
2520 OCR n 
2525 J!>'Z HX2 
2530 REI' 
2535 J E::w LDI\ RAFL 
2S40 CPI 1 
2545 RZ 
2550 OCR ,, 
2555 �"]'{, P,J\1-'L 
2560 CPI 1 
2565 JN'/. RX5 
2570 u-:w HJCJ:1 
2575 PU.SII II 

25UO FOP 0 
2585 LIIL!J PY1 
2590 !·:VI 0, 12 
2595 HX3 D/J) 0 

2600 !lVI 1·1 , 20 1 1  
2605 ro: 0 
2610 JNi HX3 
2615 RL·r 
2620 PJ\FL DEl l 
2G25 HXS FDP p�·; 
263 0 FOP PS\1 
2635 JJ.IP Hl.lliri 
2640 PEI\OF C/'J ... L IU-/!J 
2645 ill! 002 1 1  

2650 RC 
2655 WI 
2660 HNC 
2665 LID:.D PLCU 
2670 !WI D, 2011 
2G7S f'OJ J.l , ll 
2680 IHX I I 
:26e5 t·'OJ I·I ,B 
26�0 rm: I I  
269:J I· 'OJ H , U  
2700 LXI o , -G S  
2705 OfJ) 0 

2710 I 'OJ t l , ll  
2"/l 5 XH/\ " 
2720 ':..,J,'{\ G1 
2725 S'1'/\ FLGl 
2730 I I\/  I 11 , 1  
2"/35 Sl'l\ crLGl 
27•10 UiLD CI.l 
2745 ! 'OJ  ! i , B  

27SO LXI D , G 4  
2755 Ot.!J D 
2760 I lN l !, C  
2765 HL'l' 
2770 P!Ut/l' LDI\X 0 
2"17S CPI 0 

2780 r.z 
2785 f. 'OJ H,f\ 
27 90 INX I I  
2795 mx 0 
2UOO JJ.\P l'HD!l' 
2805 SPEID rJ•I 0 

Listing 1 con tinued on page 168 



Now! 
For the 
S- 100 bus 

8086 Power 
WITH 16-B/T WORD LENGTH 

8086 CPU 
This card brings state-of-the-art performance to the S-1 00 

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 1 6-bit system. It wi l l  operate with 8-bit, 1 6-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 i ncludes 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 l i ne of the proposed IEEE 

Standard , th is memory board wil l appear to be 8K by 1 6  bits to 
our 8086 CPU or 1 6K 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. 

Z80!8086 Cross Assembler 
This cross assembler runs under CP/M and its derivatives. 

Its mnemonics are the same as or s imi lar 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 M icrosoft BASIC will run under BASIC-86 with little 
or no modification.  Price - $350. 

MCS-86 User's Manual 
By Intel - Feb. , 1 979, edition. This is the primary hardware 

and software reference manual for the 8086 CPU. Price -
$6.25. ( I ncludes shipping) 

C i rcle 330 on i n q u i ry card. 

(Prototypes shown) 

A VAILABLE NOW! 
STOCK TO TWO W E E KS 

Call for more information 

or the name of 

our nearest dealer 

/+_ eattle Computer Products, Inc. � 1 1 1 4 Industry Drive, Seattle, WA. 981 88 

(206) 575- 1 830 
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Listing 1 continued: 

(J57(J 2/\ 2!", 5:> 45 2bl0 ! 1!:;(;1 IGC 
54 20 53 su 

45 45 44 2C 

20 31 20 54 

48 52 5 5  20 

34 2C 20 31 

3D 4G 41 53 

54 4� 53 �4 

20 211 211 
0593 Oll 

0594 21'. 211 20 42 

41 4C 4C 4F 

t.F 4 E  20 211 
211 

051\l 00 

05112 43 6F 70 7� 

72 69 G7 GL 
74 20 31 39 

37 39 20 �4 

6F 6 E  7'1 20 

45 73 74 65 

70 

0513!l 00 

05BC 44 52 4F 50 

50 45 52 

050 00 

05C4 53 48 4F 4F 

54 45 52 

05CB 00 

05CC 2A 2!1 20 46 

49 4 E  41 4C 

20 53 43 4F 

52 45 20 21\ 

2!1 

0500 00 

05DE 

lli\LN 0226 

BLl 03C7 

IJI.rol 0259 

!lLNSE 0253 

!JOT 02Ell 

DEl.J\1 026F 

FINNS 05CC 

HIT 044U 

JE'l'l 04 Ell 

LEF"'' 0205 

NED 02CO 

f!S:;l 0570 

CN!'R 04DE 

PLCCl 0445 

PYl 031\l 

RIQIT OlFI\ 

RNrt1 03CO 

RX5 0531 

sa::ur 0 4f,[J 

S!lOI'l 0330 

ST/>CK 05DE 

TEl'iP 0350 

'!WEN 0 4CC 

\f0o113A ccoo 

2015 Ul: 
2020 r u;  N;c 

2825 Dll 
2U30 i u::2 NX. 

2835 l)lJ 

2B40 lli.JIX fiSC 

2U45 013 

2850 'l!U·IX N;C 

2U5� Dll 
2860 f'INHX l.SC 

2U65 or. 
2U70 S'l'IICK OS 

BD·n·l 0241\ BJI;llJ 
13l.J\I: 02F9 WIX 
[;u.[) 02f'C !lLNf' 

!lWP 0426 BW·I 
CLSO! COOS (l)RJ.IR 
DI:LAY 026f, 00,� : 
FLGl 039E Gl 

INl 0294 lllCRl 
JE'TOt-1 OSOF !<YOlK 
LI:ND 02FII LH 
NIDL CEl E f1SCT. 

HOC2 05112 OFF! 

PI:Ju 0300 PE/\01 

PRINT 0564 PSCP. 
IW'L 0530 IW< 
HIID 03M �l 

R.ltHT 014C RX2 
SCDO!' Cf'CO sa.ru; 
!:.11131 03GU SHELl 

SWI 02l7 SP/\!:,1' 

5'1'111U 0100 Sffi'JV 
'Illl·IX 05C4 'lOP 

Ut,R 0097 UD 
HAlT 027� l'nll'•' 

0 
I ** I3l\LI.J...(..( j ** I 

0 

' Copyt i<ji:L 1 979 To1 1y Cst<.:1)' 

0 

' DP.Ul'Pt.:H' 

0 

I SIJ((Jl'El< I 

0 

I ** Fllli\L SC..'URE •• I 

0 

50 

010!l 13FLG1 0447 
0513C I JU-ll 0235 

02FD !lU !P. 02FE 

0424 rn..P1 0421::: 

02F6 l.ll\ll 00�/, 

02H: F/S!' 02£l9 

031\3 ill 010E 
0301-' Ull' 0106 

Oll.l9 Ltl� OOUl 

02F2 L'm 04£lll 

0488 HOC 0594 

0398 au oJBE 

03C9 PI:::t.OF 0536 
048, PU'fCtl 011\C 

0093 HDID 02FIJ 
03C2 1�·/Dil 03!l6 

0507 HX3 0528 

048/, SWHI 0 1 83 

03C� Sill !' 0109 
02CE SPEED 05GE 

04 1:::1\ T/J<OF 01C1 

02 E4 'IOI'll 0205 

02F4 u� 0210 

02F8 XPLD1 03 ill 

Text continued: 

cycles, as you will see when you 
play) . If there is no water jet there, 
then a random number test decides 
whether to shoot a pea or water jet .  If 
it is a pea, control falls through to 
TEMP. This locates the starting point 
for the pea line and then sets the flag 
that tells the program that a pea is be­
ing fired. The program keeps track of 
that, since it will be on for several 
program cycles, until it makes a hit or 
goes off the screen . 

Next, we determine the random 
direction of fire, and at last the pro­
gram is ready to start the pea in mo­
tion . An increment is computed and 
stored at lines 1425 thru 1450. 

Note at SHB1 that the user should 
reload the HL register pair with the 
same values that are already in it .  
This is a practice I always follow 
when I will be coming to an entry 
point from a number of different 
places . The idea is to eliminate para­
meter passing, or rather to pass the 
parameters through a named storage 
location, which makes it much easier 
to debug. Be that as it may, you can 
readily see how in the ensuing 
instructions, the heart of the matter is 
reached. Write hexadecimal 20 into 
the area occupied by the pea and its 
trail (hexadecimal 07 and OA respec­
tively in the Processor Technology 
video display module (VDM) charac­
ter set), then add the increment .  
Check to see if it is off the screen, and 
if not put the characters into the new 

DOC MAIL™ 
LOW COST DOC U M ENT A N D  M AI L I N G  LIST SYSTEM 

You c a n  p roduce, ed it a n d  sort 
m ai l i n g ,  identi fication and i n ­
ventory l i sts u s i n g  i ndex fi les.  

You can c reate, format and 
j ustify documents, reports and 
personal ized b u s i n ess l etters 
using document contro l  fi les.  

This  system of more than 1 0  
CBASIC programs runs o n  yo u r  
8080 or Z-80 computer u s i n g  
C P/ M  a n d  24 K o r  more bytes of 
memory. 

Manual i n c l udes i nstructions 
with exam p l es and a quick ref­
erence g u ide. 

BO NUS: An 8080 asse m b l y  f i l e  
f o r  a b i -d i rectional  
pri nt d river. 

$50: DOCMA I L  system on 
8" d i s kette, sam p l e  
f i les and m an ual . 

$1 0: Man ual o n ly.  

RBB Softurare Products™ 
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Word Processors are here. Just thumb 
through the pages of this magazine. 
There are at least live different com· 
panies selling them. So. which one's for 
you? How do you judge the differ­
ences? And what about cost. Are you 
wining 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 MACRO 
programming capability. No other Word 
Processor can make that claim. AU· 
TOTYPE also has a scratch Holding 
Buffer. Again, no one else even comes 
close. 

Price? AUTOTYPE beats 'em all! With 
a price tag of $195, AUTOTYPE is well �elow the competition. But. again, don't 
JUSt take our word. Go ahead, look for 
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of 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. AUTOTYPE 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 WORD 
PROCESSOR has! 

CAN I ENTER TEXT IN SOME OTHER 
FORMAT THAN 64 CHARACTERS 
WIDE? 

YES! AUTOTYPE has a screen redi· 
mension command. The screen can be 
set from 16 characters wide to 1 20 
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 
··spool" your text from the disk. This 
means that you can have edit files that 
are over 200 type written pages tong!! 

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 
THAT"S POWER! 

C i rc l e  1 74 on i n q u i ry card. 

CAN IT SEARCH AND REPLACE? 

YES! But, there's more! AUTOTYPE al­
lows simple searches or search and re· 
place. AUTOTYPE also allows wild 
card characters in the search string for 

f��eb�b�� Ar�Nbh�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 same file. Only the print 
MACRO was altered! What's more, 
they were all printed on a standard se· 
rial printer. Complete "dynamic"' print 
formatting can be accomplished with 

NO alteration of text!! Let's see the 
competition make that claim! 

CAN IT DO SUBSCRIPTS AND 
SUPERSCRIPTS? 

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 
with a print 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 AUTO TYPE has. 

ARE THE TABS ADJUSTABLE? 

All tab stops are displayed graphically 
with a simple command. Tab removal 
and setting are simple cursor move­
ments and a single key command! No 
more "guessing" where your tabs are 
set. They're all laid out in front of you! 

HOW MUCH DOES AUTOTYPE 
COST? 

$195. This question is the easiest to 
answer. 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. 

v:1�;�:R�:�1;i;���\��:f:��;g;�:, 
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WORD PROCESSING 
POWER IS HERE ! 
With AUTOTYPE© 

Mail To : 
INFINITY MICRO 
P.O. BOX 4627 
SANTA CLARA, CA 95050 
(408) 988-1867 

VIDEO 
0 Memory mapped Video at CCOO 

hex. as 64 characters by 16 l i nes. 
Processor Tech or equivalent. · 

0 *Cursor addressable terminal. 
(ADM-3A) 

0 *Cursor addressable terminal. 
(HAZELTINE 1 500) 

DISK 
0 CP/M on IBM standard 8" 
0 CP/M on Micropolis MOD I 
0 CP/M on Micropolis MOD I I  
0 CP/M o n  North Star 
0 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 $ @ $1 95/each. 

*Available Nov-Dec of 1 979 

Copyright © 1 979 Infinity Micro 
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MAI N 
R U N  
LOOP 
( 1 , n) 

TAKOF 
{ �G¥ 1�LANKS I NTO 

LOCATION FROM WH ICH 
MOTOR IZED D E LTA-W I NG IS MOVED ONTO 
SCREEN 
E N D  

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. 

S H I P  MOVE MOTORIZED D E LTA-W I N G  LOCATION I N  
M EMORY T O  SCR E E N  C BEG I N  

E N D  

A D D  OF FSETS L R ,  U D  

PUT MOTOR IZED D E LTA-W I N G  CHARACTERS C BEGI N 

PUTON I NTO M EMORY W H E R E  

S H I P  

B LA N KS N OW ARE 
E N D  C B E G I N  
M O V E  D E LTA-W I N G  T O  SCR E E N  
E N D  { BEG I N  

KYCHK U P DATE U D  A N D  L R  FROM KEYBOARD 

TOPS 

E N D  ( BEG I N  
D I D  W E  H IT T O P  O R  
BOTTOM O F  SCREEN? 
E N D  

locations, and return . Checking for a 
hi t  is done when the ship is displayed. 

BLNCH K IS  WATER BALLOON CALLED FOR OR ALREADY O N  
{ BEGIN 

I hope that playing around with 
this program will prove to be as much 
fun for you as i t  was for me. In order 
to adapt i t  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 i t  is impossible to win . 
The "random" peashooter seems to 
have an incredible sixth sense about 
where to aim his pea . However, i t  can 
be done . . .  in fact, my seven-year­
old can beat it on speed 1 ,  so hang in 
there ! Good luck, and have fun. • 

ITS WAY? U P DATE WATER BALLOON CHARACTER LOCATION 
E N D  ( B EG I N  

D E LAY LEAVE SCRE E N  A S  IT IS  
FOR A M O M E NT 
E N D  

C B E G I N  
PEAC H K  U PDATE PEASHOOTER A N D  PEA 

E N D  { BEG I N  
SCORIT CALC U LATE SCORES 

PUT T H E M  ON SCR E E N  
E N D  

G. W. COMPUTERS LTD.  
This i s  how you r  business appears on the screen 

A p prox i m a t e l y  60-1 00 e n t r i es/ i n p u t s  req u i re o n l y  2-4 h o u rs 
week l y  a n d  you r e n t i re b u s i n ess is u n d e r  c o n t ro l .  

* PROG RAMS A R E  I NTEGRATED -
01 = E N TE R  N A M E S/ A D D R E S S ,  E T C  
0 2  = * E N TE R/ P R I N T  I N V O I C E S  
03 = ' E N TE R  P U R C H A S E S  
04 = ' E N T E R  A/C R E C E I VA B L E S  
05 = * E N T E R A/C PAY A B L E S  
06 = E N T E R/ U P D A T E  I NV E N T O R Y  
07 = E N TE R/U P D A T E  O R D E R S 
08 = E N T E R/ U P D A T E  B A N K S  
09 = E XAM I N E/M O N I TO R  S A L E S  L E D G E R  
1 0 =  E XA M I N E/M O N I T O R P U R C H A S E  L E D G E R  
1 1  = E XA M I N E/ P R I N T  I N C OM P L E TE R E C O R D S  
1 2  = E XA M I N E  P R O D U C T  S A L E S  

W H I C H  O N E !  ( E N T E R  1-24) 
fach program goe� to sub menu. e.g.: 

IY) ;d low.s. 1\, L I S 'I  M L  S A L L S: II,  MON I l OR SA L L S  IJY STOCK CODI.S, 
C. K I: T R I E V E  I N V O I C I: DL' I 1\ I LS;  D.  AMI· N D  L E DG L I< I' I LI : S; 
1:. L I S T  TOTM A L L  SA L L S. 

S E LECT F U N CT I O N  BY N U M B E R  
1 3 =  P R I N T  C U S T OM E R  S T A T E M E N T  
1 4 = P R I N T S U P I, L I E R  S T A T E M E N T S  
1 5 =  P R I N T  A G E N T  S T A T I:: M E N T S  
1 6 =  P R I N T  T A X  S T A T E M E N T S  
1 7 = P R I N T  W E E K/MON T H  S A L E S  
1 8 =  P R I N T W E E K/MO N T H  P U R C H A S E S  
1 9 = P R I N T  Y E A R A U D I T  
2 0  = P R I N T P R O F I T/ LOSS ACCO U N T  
2 1  = U P D A T E  E N D MON T H  F I L E S  
2 2  = P R I N T C A S H  F LOW F O R E CA S T  
2 3 = E N TE R/ U P D A T E  PAY R O L L  ( N O T  Y E T  A VA I L A B L E )  
2 4  = R E T U R N  T O  B A S I C  

Think of t he possibilit ies and add to those here if  you wish. 
Pr ice for c u rrent p a c k a ge Vers ion ·1 i . s  � 5 50, or Version 2 ( i n c l u d i ng aged debiors ana lys is. etc.) is  $750. or f u l l  l i s t ing,  >JOU. 

P E T  16/32K disk·bascd version, SWTP 6800, IMS/CPM/ZOO/S-100. Compatible systems shortly .w.lilablc for Apple and Tandy. 

Pl: T Software Di.;; t r ibutor  for USA is 
Grass Vc1l lf'r Computl ' r  Sy.., 

Contact .  Tony Wi nter on 01 -636-821 0 
89 Bedford Court M a nsions 

Bedford Ave nue 
London W1 , U K  

ZHO/C PM Softwiln' D1stnbutor rur U S;\ 1 '  

Owens Associc1re� 
P O  llox f>7tl 
Rough & Rec�dy, CA 'J571JS 
(91 G) 272-2793 
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12 S h u bert Street 
S t �l tcn I s land , NY HUU'1 
(21 2)  4411-6283 
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NOW YOU CAN OWN A SMALL 
COMPUTER THAT PAYS FOR ITSELF! 

If you've wanted to own your own computer, but didn't think you could af­

ford it, we may have the answer you've been looking for. 

Computer Ideas, Inc. has developed a small computer system that can 
be used for many purposes . . .  in business, in the home, and as a source 

of full or part-time earnings to help you pay for it. 

Designed around a Digital PDP-1 1 computer, our new system features a 

3-color matrix plotter/printer (Centronics 1 02BL) 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 noth!ng 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. 
Circle 62 on i nq u i ry card. 

10 Keith Way, Hingham, Mass. 02043 

(6 1 7) 749-9555 

See your 
nearest dealer 
MASSACHUSETTS 
Anthony Ghelfi 
56 Shady Lane 
Hatchville. Ma 02536 
61 7-563-9200 
NEW YORK, MAINE, 
NEW HAMPSHIRE, 
SOUTHERN CALIFORNIA 
Computer Ventures. Inc. 
P. 0. Box 984 
Acton. Ma 01 720 
61 7-263-8601 
RHODE ISLAND, CONNECTICUT 
Computer Achievements 
Old Northlield 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 
Giant Photos 
P. 0. Box 3313 
Anderson. SC 29621 
803-225-6201 
TEXAS, OKLAHOMA 
High Plains Computer Foto 
Rehm Ate. 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. 111 60077 
31 2-673-6146 
COLORADO, KANSAS, MISSOURI 
H & H Joint Venture 
7812 Foster 
Overlook Park. Kansas 66204 
91 3-341 -2200 
MICHIGAN 
Gwen Ross 
3258 Kearsley Lake Drive 
Flint. Michigan 48506 
31 3-736-261 8  
N .  CALIFORNIA, UTAH, NEVADA, IDAHO 
A. D.P. Systems 
95 West 1 00 South 
Logan. Utah 84321 
801 -752-2770 
Travis Weaver 
Roy. Utah 84067 
801-731 -2904 
WESTERN CANADA 
Computer Silhouette. Inc. 
1 1 2-6780 Buswell Street 
Richmond. B.C. V6Y 2Y7 
604-278-9758 
EASTERN CANADA and lhe 
UNITED KINGDOM 
John Cho 
50 Blackwell Avenue. Unit No. 21 
Agincourt. Ontario MIB IK2 
4 1 6-291 -7500 
John Van Hall 
1300 Young Street. Suite 804 
Toronto. Ontario 
4 1 6-929-0715 
FRANCE, HOLLAND, SPAIN 
Mart as & Haak International 
Stationsplein 64 
201 1 LM Haarlem. The Netherlands 
023-323731 or 023-325803 
GERMANY 
Martin K. Beck 
H.  Wollgang Haug 
7800 Freiburg I.BR. 
Jacobstrasse 1 5. West Germany 
04 761 -250-41 
SWITZERLAND, ITALY, GREECE, AUSTRIA, 
SAUDI ARABIA, TURKEY, BULGARIA, 
RUMANIA, YUGOSLAVIA, H UNGARY, IRAQ, 
JORDAN, SYRIA, KUWAIT, KUTAR, ABU 
DABI, UNITED ARAB EMIRATES 
Micropro. Inc. 
P.O. Box 18. Pilgrim Terrace 
Hougl1ton. Ml 49931 
906-482-8489 
KOREA 
United Young Co . .  Inc. 
1225 Broadway. Room 804 
New York. N.Y. 10001 
2 1 2-889-3523 
AUSTRALIA, NEW ZEALAND 
CGH Business Service 
Unit 1 0 Wellard" 
56-58 Matheson Road 
Applecross. Western Australia 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 i t?  
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 i t  has a means of 
communicating with the outside world . The SC/MP is no 
exception . The SC/MP kit by i tself provides no such 
capability . Thus, some sort of l /0 (input/output) hard­
ware must be obtained, such as a teletypewriter. This 
article assumes that you have the minimum of I /0 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 cos t .  This is even true with the big 
number-crunching computers ) .  

The main limitation of such a system is i t  i s  not feasible 
to a t tempt 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 1FB of the 
read only memory (over 100 bytes ) .  
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The main reason those functions require so much 
coding is that the SC/MP has neither a parallel l /0 port 
nor an internal universal asynchronous receiver/­
transmit ter (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 b i ts 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 transmit ted.  Finally, the program outputs 
a 1 and idles for 1 /55 second for the 2 stop bits needed by 
a teletypewriter. For input,  a similar procedure is 
operated in reverse . 

After study of these programs, it should be possible to 
imitate these processes and incorporate them into our 
own programs. Although studying other 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 

GECO 

PHEX1 
and 
PHEX2 
GHEX 

This subroutine prints a single ASCII 
character on the output device. 
This program reads 1 character typed in 
at the keyboard, and returns the ASCII 
code . 
Here are 2 different entry points to a 
subroutine which converts a byte into a 
2-digit hexadecimal number and prints i t .  
This program reads a hexadecimal 
number of up to 4 digits, and returns the 
16-bit value as 2 bytes. 



Announcement I .  The f i rst e ight  Perso nal  
Programs8 from Aladdin Automation are 
wait ing for you now at you r  n e i ghborhood 
computer reta i ler  o r  d i rect from Alad d i n .  

Now you c a n  get you r  ful l  share of  Aladd i n  
magic  in every one o f  these Personal  
Programs8 · 

M ath-Ter-M indi!'> A deligh tfu l .  
educational /earn i n g  experience 
for you r  pre-school c h i l d  Watch 

the smi le on your c h i l d ' s  face as a correct 
answer makes the mathemat ic ian s m i l e  on the 
screen before you .  A n u rsery song a l s o  serves 
as a reward for learnmg e lementary add i t ton 
and subtractio n .  With  Aladdm ' s  Math-Ter­
Mind8 your c h i l d ' s  pathway to learning w i l l  be 
fun-fi l led . . for both of you .  Math-Ter-M i nd19 
The first release from the Aladd i n  Educat ion"' 
Series. (nursery song c u rrent ly ava i lab le  only 
on Apple 1 119 program) 

L unar Lander In a contro l l ed 
descent .  you ' re j ust seconds away 
from your f i rst l a n d i n g  o n  the c o l d .  

forbidding surface of the moo n .  A s  you 
navigate your del icate spacecraft downward to 
the safety of Moonbase.  you must be ever 
watchful  of the d a n gers r is ing to meet you w i t h  
each passing moment :  a f u e l  level fast 
approaching zero; deadly meteor showers that  
come from any d i rec t i o n .  at any t ime;  sheer­
laced rock c l i ffs and rough terra i n .  choosing 
the correct landing pattern a n d  rate of descent .  
Aladd i n ' s  Lu nar Lander .  You r  chance to reach 
out and touch the stars . . without  leavi ng the 
safety and comfort of your own c h a i r .  The f i rst 
release from the Alad d i n  S i m u lat ion"' Series . 

Lunar Lander 

Welcome to the All-New World of 
Aladdin. And Get Ready to 
Make Your Own Magic 

Circle 3 on i n q u i ry card. 

Copyright 1978 by Aladdin Automation 

Craps 

C raps All eyes in  the casmo are 
o n  you .  The dice are in your 
h a n d s .  Lady Luck sits at you r  

shoulder.  whisper ing . "J ust one more t i m e  
Try you r  l u c k  JUSt one more t ime .

. .  
You throw 

and watch the dtce t u m b l i ng o n  the 
screen . With Aladd i n ' s  Craps you p lay against  
the computer. so i t 's  awf u l ly tough to wm But  
when you d o .  i t ' s  a n  experience you ' re l i ke ly 
never to forget . Craps . An exc i t i n g .  heart­
pou n d i n g  Personal  Progra m"'. The f i rst re lease 
from the Aladd i n  Las Vegas"' Series .  

M astennind A cha l lenging game 
of i ntngue.  centu ries o ld .  that w i l l  
give you f u l l  cha nce t o  test your 

powers of logic.  deduct ion and reason And 
test them you w i l l .  as  you try and solve the 
computer's puzzle.  using c l ues as they' re 
provided one-by-o n e .  You control the degree of 
d iff icu lty in t h i s  c lassic Personal Program"' that 
offers one s imple .  yet a l l-co nsuming chal lenge 
beat  t h e  Mastermi nd i n  a d i rect. one-on-one 
batt l e  of wits . Alad d i n ' s  M asterm i nd . The f i rst 
release from the Alad d i n  O l d  Favorites"' Series . 

T ic-Tac-Toe F ive different

-

levels 
of d iff icu lty a l low a person of any 
age or ski l l  to take part in  thts 

re laxi n g .  enjoyable game that can act as a 
learn i n g  tool .  as wel l .  Level I .  for exa m p l e .  i s  
su itable f o r  c h i ld ren a n d  is excel lent a lso f o r  
teach ing stmple mathematic s .  T h e  computer 
plays j u st about perfectly at Level V J ust 
about .  that i� .  so go ahead and take your best 
shot . See if you can beat the computer i n  t h i s  
trad i t iona l  favorite of young and o ld a l i ke .  
Tic-Tac-Toe.  Another f i rst release from the 
Aladdi n  Old Favorites"' Series . 

J ungle Island"' S h i pwrecked in a 
ragmg storm at sea . m i racu lously 
you survive only to find yourself 
stranded o n  a see m i n g ly deserted jung le  

is la n d .  Without food . water  or suppl ies  of any 
k i n d .  you beg i n  to try and f i n d  your way to 
safety . The computer w i l l  be your eyes and 
ears as you explore your j u ng l e  is land and a l l  
the myster ies and d a n g e rs t h a t  l i e  i n  wait for 
you J u n gl e  I s l a n d"'. A captivat ing f i rst 
release from t h e  Aladd in  Adventure"' Series . 

S tix§ A l a dd i n ' s  St ix"' c a n  be 
p layed with 2 to 5 pi les of st i c ks 
a n d  between 1 a n d  1 g st icks i n  

each p i l e .  T h e  object t o  be t h e  one t o  p i c k  up 
the last st i c k .  S o u nds s i m p l e ?  Yes .  but you ·  re 
playi ng a g a i nst the computer .  Take heart .  
tho u g h .  because you c a n  control the deg ree of 
diff icu lty in t h i s  update of the ancient game of 
N i m  Stix19. Another f i rst release from the 
Alad d i n  Old Favorites"' Series . 

S uper Pr

_

o Football"' Here ' s  yo ur  
c h a n ce to be m o re than JUSt  a n  
armch a t r  q u a rterback.  With 

Alad d i n ' s  Super Pro F ootbal l"' you can rep lay 
any Super Bowl game.  from the f t rst . between 
Green Bay and O a k l a n d .  to last yea r ' s  c l assic 
victory by Pittsburgh over Dal las . For  once you 
can t u r n  back the c lock  and go for that one b tg 
play that made t h e  d i fference between victory 
and defeat in pro footba l l ' s  b iggest game of a l l .  
Super Pro Footba l l "' .  T h e  f i rst exc it ing release 
from the Aladd in  Super  Pro"' Series . 

V is i t  you r  ne ig hborhood computer ret a i ler or 
contact Aladdin d i rect to get your ful l  share of 
the magic  in Annou ncement I .  the f i rst etght 
Person a l  Programs"' from A l a d d i n  Automation 

Mastermind Tic-Tac-Toe J u ngle I s land" St ix" Super Pro Football" 

Design and copy by Campbell Marsh Graphic Communications 

�� AJTOMATION, NC. 
A[)()t..l COMPUTER CORP. 

V 3420 Kenyon Street, Ste. t 3 t ,  San Diego, CA 92t t 0  



Using System Subroutines 
Before these subroutines can be used, or any 

subrou tines 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 
i t  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 
i t  just before the next fptch. The resul t  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  e lectr ic  typewriter i nto  a low 

cost,  h i g h  q ua l i ty h ard copy pr i nter. 

30 Day D e l ivery 

U s e r  l ist 

$ 439°0 

Dealer I n q u iries 
I nvited . 

Now available with 
i nterfaces for most 
personal com puters: 
TRS- 8 0 ,  Apple, G P I B ,  etc . 

The al l  new 
1/0 Pak from 

Rochester Data, 
Inc. interfaces the keyboard 

of any commercially available 
electric typewriter with any 

computer. The resu lt:  low cost, high 
quality hard copy. 

Write today for more information. 

ROCHESTER DATA . 
lr 1corporated 

3 1 00 Monroe Avenue, Rochester, New York 1 46 1 8  
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routine is located at  hexadecimal 01C5, 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 i ts initial 
value. In fact, i t  has the last value tha t the program 
counter had in the subroutine, and thus points to the end 
of the subroutine. Normally this would mean that pointer 
register 3 would have to be reloaded in order to call the 
subroutine a second t ime. Actually, the writers of 
KITBUG foresaw this problem, and were kind enough to 
make life simple. Every return instruction (XPPC P3) is 
followed by a jump back to  the beginning of the sub­
routine. This allows a subroutine to be called several 
times, merely by executing XPPC P3 instructions . 

The second matter pertaining to subroutine calling 
conventions is concerned with how data is passed back 
and forth between the calling program and the subrou­
tine . The first 3 of the subroutines, PUTC,  GECO, and 
PHEX, deal only with a single byte of information. For 
these subroutines, the byte is simply passed by means of 
the accumulator. For example, PUTC prints a single 
character . When PUTC is called, the ASCII code of the 
character to be printed must be loaded into the accumu­
lator, then the subroutine is called by executing XPPC 
P3. (It is assumed that pointer register 3 has already been 
set up . )  

For example, the following program segment would 
cause an A to be displayed: 

LDI 
XPAL 
LDI 
XPAH 
LDI 
XPPC 

C4 
P3 
01 
P3 
41 
P3 

; this loads 
; 1C4 into pointer register 3 
; note 1C4 = 1C5 - 1 
; the location of PUTC 
; 41 is ASCII code for A 
; call PUTC 
; control is returned here 

Subroutine GHEX is not quite as simple, because the 
data being transferred is a 16-bit  quantity, and therefore 
will not fit in the accumulator. The answer to what 
GHEX does with its resul ts 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. KITBVG 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 
will initially be 0. When an i tem is stored on the stack, i t  
i s  done wi th  the  instruc�ion ST @ - 1(P2) .  Negative auto­
indexing is performed before the effective address is com­
puted. Therefore, the effective address is  OFFF . (Note that 
borrows and carries do not propagate into the most signi­
ficant 4 bits during effective address computation . )  Since 
the address OFFF is the same as 02FF on the SC/MP, the 
stack will effectively start at the high end of the program­
mable memory and proceed downward . This is probably 
the best place for the stack anyway, so the best thing to 
do about initializing the stack is  nothing. 

Program 1: Output 
The first program,  l isting 1, is a simple program which 

can be used for checking out the machine. I t  also illus­
trates how to use subroutine PUTC . 

The program is written in an infinite loop and re­
peatedly prints a message. The message is stored in the 
form of an ASCII character string starting at location 
hexadecimal 0220.  An ASCII code for 0 is used to ter­
minate the message. Control characters such as carriage 
return and line feed must be included in the message. In 

the example, the message is simply "HELLO . "  However, 
any message could be put  in its place. If the I / 0  (inputl ­
output )  device is  a v ideo display, rather than a 
teletypewriter, some interesting geometric patterns can 
often be formed by typing messages with random char­
acters and control characters mixed together. 

The functioning of the program is quite simple :  loca­
tions 200 thru 205 set pointer register 1 equal to 0220, the 
beginning of the message string. Hexadecimal locations 
0206 thru 020B set pointer register 3 to point to PUTC, 
the printout subroutine.  At 020C a character is loaded 
into the accumulator .  Auto-indexing is used, so that 
repeated execut ions of this instruction will cause suc­
cessive characters to be fetched . At 020E there is a jump 
back to the beginning if the zero end code is reached; 
otherwise, PUTC is  called at location 0210, which causes 
the character in the accumulator to be printed . Then 
jump back to 0206 to print the next character. (Note that 
as sta ted above, it is not necessary to reload pointer 
register 3 every time the subroutines are called . 
Therefore, there could be a jump to location 020C and 
the program would work just as well . This can be done 
by changing location 0212 to F9 . )  

Text co11ti1 1ued 011 page 1 78 

Listing 1 :  The program will prin t an A SCII rnessage over and over. Tlze rnessage is a string of ASCII character codes followed by a 0 . 

I . NL I S T  TTM 
2 . T I TLE PROGRAM # I  

3 ; TH I S  PROGRAM P R I NTS OUT A MESSAGE 
4 ; OVER AND OVER FOREVER . 
5 ; THE MESSAGE TAKES THE FORM OF 

6 ; ANY STR I NG OF ASC I I CHARACTER CODES 
7 ; FOLLOWED BY A TERM T NAT I ON CODE OF ZERO 

B 0 20 0  . = 20 0  
9 0200 C4 20 START : LD I '·L< STR I NG> ; P I  I S  USED AS A 
1 0  0202 3 1  XPAL P 1  ; PO I NTER TO TilE 
I I  0203 C4 02 LD I " U< STR I NG> ; MESSAGE ST1'U NG 
1 2  0205 35 XPAH P 1  
1 3  0206 C4 C4 LOOP : LD I " L< PUTC > - 1 ; P3 �ruST BE ONE LESS 

1 4  0208 33 XPAL P3 ; THAN THE ADDRESS 

1 5  0209 C4 0 1  LD I '·U< PUTC> ; OF P UTC = I C 5  
1 6  020B 37 XPAH P3 
1 7  020C 05 0 1  LD ® l ( P l )  ; GET NEXT C HARACTER 
I B  020E 98 F0 .JZ START ; ZERO I S  END CODE 
1 9  02 1 0  3 F  XPPC P3 ; OTHERW' I SE P R I NT C HARACTER 

20 02 1 1  9 0  F 3  J MP  LOOP ; AND LOOP 
2 1  0220 . = 0220 
22 0220 48 45 STR I NG :  . ASC I  I /HELLO/< CR> < LF > < 0 > 

0222 4C 4C 
0224 4F OD 
0226 0 A  00 

23 000 1 P l = % 1  
24 0002 P 2 = 7.2 
25 0003 P 3 = %3 
26 0 1 C5 PUTC= 0 1 C5 
27 000D 
2R 000A 
29 0200 

SYMBOL TABLE 

CR 
PUTC 
P 3  

= 0 0 0 D  
= 0 1 C5 
= �0003 

LF 
P I  
START 

ERRORS DETECTED : 0 

CR= 0 D  
LF = 0A 

= 000A 
= %000 1 

0200 

FREE CORE : 1 7525 . WORDS 

, P ROG l = P ROG I 

. END START 

LOOP 0206 
P2 = 7.0002 
STR I NG 0220 
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Enhance your computer 
l ibrary vv•th a complete 

assortment of PAPERBYTE ® 
and BYTE BOOKS™ ! 

SU PERWUMPUS is an exciting 
computer game i ncorporating the 
original structu re of  the WUMPUS gam e  
along with added features t o  make i t  
even more fascinati ng. Programmed i n  
both 6800 assembly language a n d  BASIC 
SUPERWUMPUS is not only addictively 
fun, but also provides a splendid tutorial 
on setting up u nusual data structures. This 
is a PAPERBYTE® book. 

ISBN 0-07-019342-8 
Author: jack Emmerichs 
Pages: 56 
Price: S6.00 

TINY ASS EMBLER 6800: Version 3.1 
has an updated version of the user's 
guide, the source, object and PAPER­
BYTE® bar code formats of both 
Version 3.0 and 3.1. This book i s  the 
most complete documentation possible 
for jack E m merichs' Tiny Assem bler. 

ISBN 0-07-019341-X 
Author: jack Emmerichs 
Pages: 80 
Price: S9.00 

RA6800ML: AN M6800 RELOCATABLE 
MACRO ASSEMBLER provides the 
necessary background for coding pro­
grams i n  the 6800 assem bly language, 
and for u nderstanding the i nnermost 
operations of the Assembler. The 
PAPER BYTE® bar code representatio n of , 
the As�embler's relocatable object f i le is  
included. 

ISBN 0-07-028056-8 
Author: jack E. Hemenway 
Pages: 184 
Price: S25.00 

LINK68: AN M6800 L INKING LOAD E R  
provides everyth ing necessary f o r  t h e  
user t o  easi ly  learn about t h e  system. I n  
addition t o  the source code and PAPER­
BYTE® bar code l isti ngs, there is a detailed 
description of the major routines of the 
Linking Loader, i ncluding flowcharts. 

ISBN 0-07-0241 20--1 
Authors: Robert D. G rappel 

& jack E. Hemenway 
Pages: 72 
Price: 58.00 
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BAS EX, a new compact, compi led language 
for m icrocom puters, has many of the best 

features of BASIC and the 8080 as­
sembly language-and it  can be run 

on any of the 8080 style microproces­
sors: 8080, Z -80, or 8085. 

Su brout ines in the BASEX operating sys­
tem typically execute programs up to 
five t imes faster than equivalent pro­

grams in a BASIC i nterpreter-while re­
qu i ring only about half the m emory space. 

The author, Pau l  Warme, has also included a 
BASEX Loader program which is capable of 
relocating programs anywhere i n  memory. 

This is a PAPERBYTE® book. 
ISBN 0-07-068290-9 
Author: Paul Warme 

Pages: 88 
Price: 58.00 

TRACER: A 6800 DEBUGGING PRO­
GRAM i ncludes a reprint of "jack and 

the Machine Debug" (from the December 
1 977 issue of BYTE magazine), TRACER 

program notes, com plete assembly and 
source l ist ing in 6800 assembly language, 

object program l i sti ng, and mach ine readable 
PAPER BYTE"' bar codes of the object code. 

ISBN 0-07-0241 21-X 
Authors: Robert D. Grappel 

& jack E.  Hemenway 
Pages: 24 

Price: 56.00 

MONDEB: AN ADVANCED M6800 
MONITOR-DEBUGGER features ease 
of use and min imum memory require­

ments whi le retaining maxi m u m  versati l i ty. 
The result is an extremely versat i le  program. 

The size of the entire MONDEB is less than 
3K. This is a PAPER BYTE® book. 

ISBN 0-07-049556-4 
Author: Don Peters 

Pages: 88 
Price: 55.00 

More PAPERBYTE BOOKS 

Circ le  3 6  on i n q u iry card. 



PAPERBYTE BOOKS are BYTE BOOKS 
with bar codes included! 

BAR CO DE LOADER contains t he 
g('neral bar code loader algorith m  
c l c •scr ipt ion in  flowchart l o rm p l u s  dt•­
ta i led asoem hl ies of  program code fo r 
61300. 6502,  and /3080 processors. I n ­
dividuals w i t h  co m p u t er'. based on thPS< '  
proce�'or> can use the software d i rect ly. 
I ndividuals with other processors can U'>C 
t he provided funcl ionJI spec: i l icat ion"  and 
detai l  examples to create equivJient pro­
grams. T h i s  i s  a PAP ER I3YTE'"' book. 

ISBN 0-07-008B56-X 
Author: Ken Budnick  
Pages :  3 2  
Price: 5 2.00 

K2FDOS: A FLOPPY DISK OPERATING 
SYSTEM FOR THE 8080. K2FDOS i '  a 

com plete software package and i n ­
c l udes a l l  the i n format ion and specific 

rout i nes necessary to bootstrap and run 
a powcriul  f loppy disk o perating system 

on an 8080-hased m i crocomputC'r. T h is 
smal l  (4K). but powerful. system i ncl ude-. 

many of t h e  ti l e  handl ing ieatu res ol largc 
operat ing systems. It comes complete with 

-;o u rce code l i s t ings i n  the hexadecimal 
formal, and machi n e  readable ( PAPER­

BYTEc' bar code format l i st i ngs for i nd iv i dual 
K2FDOS programs. 

ISBN 0-07-069206-tl 
Aut hor: Kenneth B. WciiPs 

Page-;: ' l l J:Z  
Price : 5 20.00 

The following BYTE BOOKS are collections 
of favorite articles from past issues of BYTE 

magazine, plus new material. 
T H E  BYTE BOOK OF COMPUTER 
MUSIC co m b i nes the best computer 
music articles from past issues of 
BYTE magazine with excit ing new 
materia l-al l  written for the compu te r 
experimenter i nterested in th i s  fascinat ing 
field. 
An ardent do-it-yourselfer o r  armchair  
musicologist wi l l  f i nd th is  book to be a 
usefu l addition to the l i brary. 

ISBN 0-07-043097-7 
Editor: Christopher P. M o rgan 
Pages :  1 44 
Price: 510.00 

CIARCIA'S CIRCUIT CELLAR offers a 
detailed look at the marvelous projects 
which let you d o  useful th i ngs with 
your microcomputer. Each article i s  a 
complete tutorial. U s i ng amusing anec­
dotes to i ntroduce the art ic les and an 
easy-go i ng style, Steve presents each proj­
ect so that even a neophyte need not be 
afraid t o  try it. 

ISBN 0-07-0'10960-5 
Aut ho r: Steve Ciarcia 
Pages: 1 28 
Price: 58.00 

PROG RAMMI NG TECH N I QU ES is a 
series of col lected articles concerned 
with the art and science of computer 
programming. The first vol u m e  i n  th e  
Programm i ng Techn i qu es series i s  ent i t led 
PROGRAM DESIGN. The purpose ol the 
book is t o  p rovide the personal com puter 
user with the techn iqu es needed to des ign 
efficient, effective, mai ntainable programs. 

ISBN 0-07-0378 25-8 
Edito r: Blaise W. L i ff ick 
Pages : 96 
Price: 56.00 

Numbers in Theory ftl\d Practice 

SIMULATION i s  th e seco nd volume in the 
Progra m m i ng Techniques series.  Both 

theoretical and practical appl ications are 
i nc luded.  Part icu larly s t ressed is s imu lation 

of motion,  inc lud ing wave mot ion and 
f lying objects, and the u se of s imu­

l a t ion lo r experi m entat ion. 
ISBN 0-07-037826-6 

Ed i tor: Blaise W. L i t  l i ck 
Pages: ' 1 26 

Price: 56.00 

NUMBERS IN THEORY AND PRACTICE 
i s  the t h i rd book in the series. It induce<. 
i nformat ion of value to both ·the novice 

and the experienced personal com­
puter user. The mechanics ol t he 

b i nary system are discussed, inc lud ing 
s.oftware d iv is ion and m u lt ip l icat ion, as 

wel l  as f loating point n u m bers, numericJI 
m ethods, random n u m bers. and t he 

mathematics ol computer  graphics. 
ISBN 0-07-037827-4 

Editor: B l a ise W. Lilf ick 
Pages : ' 192 

Price: 58 .95 
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To order PAPERBYTE or BYTE BOOKS use attached card. 
Please allow six to eight weeks for processing yo u r  order. 

BYTE BOOKS Division • 70 Main Street • Peterborough, New Hampshire 03458 
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Text continued: 

In order to run this, or any program in this article, i t  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 
OFF8 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 i s  designed to do  the following : first ,  i t  
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 i s  managed b y  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, i t  
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 
OFF8 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 KIT BUG 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 



Listing 2: This program outputs a prompt, accepts some input, and then outputs another m essage which has your input embedded. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
1 0  
1 1 
1 2  
1 3  
1 4  
1 5  
1 6  
1 7  
1 8  
1 9  
20 
2 1  
22 
23 
24 
25 
26 
27 
28 
29 
30 
3 1  
32 
33 
34 
35 
36 
37 
38 
39 
40 
4 1  
42 
43 
44 
45 
46 
47 
48 
49 
50 
5 1  
5 2  
5 3  
5 4  
5 5  
5 6  
57 
5 8  
5 9  
60 
6 1  
62 
63 
64 
6 5  
66 
67 
68 

0200 
0202 
0203 
0205 
0207 
0208 
020A 
020C 
0200 
020F 
02 1 0  
02 1 1  
02 1 3  
02 1 4  
02 1 6  
02 1 7  
92 1 9  
02 1 A  
02 1 B  
02 1 0  
02 1 F  
022 1 
0223 
0225 
0226 
0228 
0229 
022B 
022C 
0220 
022F 
0230 
023 1 
0233 
0234 
0235 
0237 
0238 
023A 
023B 
0230 
023£ 
023F 
024 1 
0242 
@214 
0246 
0247 
0249 
024B 
0240 
024E 
025� 
0252 
0253 
0255 
0256 
0257 
0259 

0260 
0262 
0264 
0266 
0268 
0 2 G A  
0 2 6 C  
026£ 
0270 
0272 

0200 . = 200 
C4 3E START : 
33 
CE F F  
C 4  0 2  
3 7  
CE F F  
C4 60 
3 1  
C4 02 
35 
3F 
C4 85 
3 3  
C4 0 1  
3 7  
C 4  9 0  
3 1  
3 F  LOOP : 
CD 0 1  
E4 00 
9C F9 
CD FF 
C4 3E 
33 
C4 02 
37 
C4 B0 
3 1  
3 F  
C4 9 0  
3 1  
3 F  
C4 C0 
3 1  
3F 
C6 0 1  
3 5  
C6 0 1  
3 1  
C4 00 
33 
3 D  
C 4  C 4  P R I NT :  
3 3  
C E  FF 
C4 �11 
3 7  
C E  FF 
C5 0 1  PLOOP : 
98 0 3  
3F 
9 0  F9 
C6 €1 1  POUT : 
37 
C6 0 1  
33 
3F 
9 0  E6 
90 E4 

0260 . = 26 0  
4 8  4 5  MSG 1 :  
4C 4C 
4F 2C 
20 49 
27 40 
20 4 1  
20 43 
4F 40 
5 0  5 5  
5 4  45 

. NL I ST TIM 

. T I TLE P ROGRAM #2 
; TH I S  PROGRAM TYPES A MESSAGE 
; P ROMPT I NG YOU TO TYPE SOMETH I NG .  
; I T  THEN ANSWERS W I TH A MESSAGE 
; WH I CH HAS YOUR TYPE I N  I MBEDDE D .  

LD I 
XPAL 
ST 
LD I 
XPAH 
ST 
LD I 
XPAL 
LD I 
XPAH 
XPPC 
LD I 
XPAL 
LD I 
XPAH 
LD I 
XPAL 
XP P C  
ST 
XRI 
J NZ 
ST 
LD I 
XPAL 
LD I 
XPAH 
LD I 
XPAL 
XPPC 
LD I 
XPAL 
XPPC 
LD I 
XPAL 
XPPC 
LD 
XPAH 
LD 
XP AL 
LD I 
XPAL 
XPPC 
LD I 
XPAL 
ST 
LD I 
XPAH 
ST 
LD 
JZ 
XPPC 
J MP  
L D  
XPAH 
LD 
XPAL 
XPPC 
JMP 
JMP 

"'L< P R I NT> - 1  
P3 
@- 1 (  P 2 )  
"' U< P R I NT> 
P3 
®- H P 2 )  
"'L< MSG 1 >  
P 1  
"'U< MSG l >  
P l  
P 3  
" L< GEC0> - 1  
P 3  
"'U< GECO> 
P 3  
"'L< MSG2> 
P 1  
P 3  
® l ( P l ) 
CR 
LOOP 
@- 1 (  p 1 )  
"'L< P R I NT> - 1.  
P 3  
"'U< P R I NT> 
P3 
"'L< MSG3> 
P l  
P3 
''L< MSG2> 
P 1  
P3 
'' L< MSG4> 
P 1  
P3 
@ l ( P2 )  
P 1  
® 1 < P 2 )  
P 1  
0 
P 3  
P l  
"' L< PUTC > - 1  
P3 
@- 1 (  P2 ) 
"' U< PUTC> 
P3 
®- 1 C P 2 )  
@ l C P l )  
POUT 
P3 
PLOOP 
® l < P 2 )  
P3 
@ 1 ( P2) 
P3 
P3 
P R I NT 
P R I NT 

; SET UP TO 
; CALL THE 
; PR I NT SUBROUT I NE 
; BUT SAVE THE OLD 
; VALUE OF P3 ON 
; THE STACK 
; SET P l  
; TO PO I NT 
; TO 
; F I RST MESSAGE 
; CALL P R I NT 
; SET UP 
; TO CALL 
; I NPUT ROUT I NE 
; I N  K I TBUG 
; P 1  PO I NTS TO I NP U T  
; BUFFER < H I GH P ART OF P l  OK> 
; CALL GECO 
; SAVE CHARACTER I N  BUFFER 
; COMPARE W I TH CR 
; LOOP UNT I L  C R  TYPED 
; CHANGE CR TO ZERO 
; SET UP CALL 
; TO P R I NT AGA I N  

; P 1 PO I NTS TO MESSAGE 3 
; ( H I GH PART OF P 1  OK) 
; CALL P R I NT 
; P 1 P O I NTS TO BUFFER 
; ( H I GH PART ST I LL OK) 
; CALL P R I NT 
; P 1 PO I NTS TO MESSAGE 4 
; < H I GH PART ST I LL OK) 
; CALL P R I NT 
; GET ORI G I NAL P 3  OFF 
; STACK AND PUT I N  P 1  
; WE HAVE TO DO FUNNY 
; BUS ! NESS 'H TH P3 SO THAT 
; I T W I LL EQUAL 200 
; FOR RESTART < H I GH ORDER PART OK) 
; RETURN TO K I TBUG 
; PR I NT SUBROUT I NE 
; P3 I S  SET TO P UTC 
; BUT I S  ALSO SAVED 
; ON STACK FOR 
; RETURN 

; GET CHARACTER 
; DONE .I F ZERO 
; OTHERW I SE CALL PUTC 
; AND LOOP 
; RESTORE 
; P3 
: FRml 
; STACK 

; J I 
; J UMP BACK I F  RECALLED 

. ASC I I /HELLO , I '  I1 A COMPUTER . /( CR> < LF> 

Listing 2 continued on page 180 
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Listing 2 continued: 

0274 
0276 

52 
0 D  

2 E  
0 A  

6 9  0278 5 7  4 8  . ASC I Z  /WHO ARE YOU?/< CR> < LF> 

70 
7 1  

027A 
027C 

027E 
0280 
0282 
0284 
0286 

4F 

4 1  
4 5  
5 9  
55 
0D 
00 

0 2 9 0  
02B0 

20 

5 2  

2 0  

4F 
3F 
O A  

MSG2 = 2 9 0  
. = 02B0 

72 02B0 0A OA MSG3 : . ASC I Z  < LF > < LF > < LF> < LF> / H I ! / 

73 

02B2 
02B4 
02B6 
02B8 

0A 
48 

2 1  
00 

02C0 

0A 
49 
20 

. = 02C0 

74 02C0 2C OD MSG4 : . ASC I Z  / , /< CR> < LF> / I ' M  PLEASED TO MEET YOU . /  

75 
76 
77 
78 
79 

80 

8 1  

82 

02C2 
02C4 
02C6 
02C8 
02CA 
02CC 
02CE 

02D0 
02D2 
02D4 
02D6 
02DB 
02DA 

SYMBOL TABLE 

CR 
LOOP 

MSG3 
POUT 
P l  
START 

000D 
02 1 A  
02B0 
0250 

= 7.000 1 
0200 

0A 49 
27 4D 
20 5 0  
4C 45 
4 1  53 
45 44 
20 54 

4F 20 
4D 45 

45 5 4  
2 0  5 9  
4F 5 5  
2 E  00 

000 1 
0002 
0003 
000D 
000A 

0 1 86 

0 1 C5 

0200 

GECO 

MSG 1  

MSC'.-4 
P R I NT 
P2 

ERRORS DETECTED : 0 

P 1 = 7. 1  
P2= 7.2 
P3= 7.3 
CR= 0D 
LF = 0A 

GEC0= 0 1 86 

PUTC = 0 1 C5 

. END 

0 1 86 
0260 

02C0 
023F 

= 7.0002 

LF 

MSG2 
PLOOP 
PUTC 
P3 

START 

000A 
0290 
0249 
0 1 C5 

= 7.0003 

hand, it is worth i t .  However, in the broader sense of pro­
gramming, taking advantage of these kinds of savings is 
not a good practice because i t  destroys the possibility of 
incorporating programs into a larger system . 

Program 3 :  Time 
The third program, l isting 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, PHEX1 and PHEX2, the 
difference being PHEX1 follows its output with a space, 
and PHEX2 does not .  PHEX2 is generally used when a 
mul ti-byte number is to be printed . Here two 2-digit 
numbers for hours and minutes are being printed, so 
PHEX1 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 a t  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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This book i n troduces 
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fi e l d  o f  m i c r o c o m ­
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#26-8 $7.95 
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by Adam Osborne 
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this best-selling text explains hardware and 
p rogram m i n g  concepts com mon to all  
microprocessors. 

#02-0 $9.50 

Volume 2 - Some Real Microprocessors 
by Adam Osborne et al. 

This unique reference provides objective 
descr i p t ions of v i r t u a l l y  every  m icro­
processor on the market today. Lets you 
know what's available, how they work (or 
don't work),  and how to use them. Loose­
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Vol 2 binder # 1 6-0 $ 5.00 
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Vol. 2 \ 979/80 upda 1es #94 $25.00 
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Same object ive,  i n - d e p t h  coverage as 
V o l u m e  2, b u t  a p p l i e d  to s u p p o r t  
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#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 B ASIC. Complete with listings, 
remarks, descriptions and examples. Special 
PET cassette and TRS-80 cassette versions. 

SCBP book 

SCBP PET cassene 

SCBP TRS-80 cassene 

#06-J $9.50 

#25-X $ 1 5.00 

#32-2 $ \ 5.00 

Payroll wilh CoS! Accounling - CIJASIC #22-5 $ 1 5.00 

Accounts Payable/Receivable - CBASIC 

General Ledger - CBASIC 

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. N umerous practical 
p rogramming examples are included for 
each. All  books by Lance Leventhal. 

6502 A L P  

Z 8 0  A L P  

6800 ALP 

8080A/8085 ALP 

#27-6 $9.50 

# 2 1 - 7  $9.50 

# 1 2-8 $9.50 

# 1 0-1 $9.50 

6809 A L P  (check box below lo be no! iced or availabilily) 

Also: 

Z80 Programming for Logic Design 

6800 Programming for Logic Design 

8080 Programming for Logic Design 

# I I - X $9.50 

#05-5 $9.50 

#04-7 $9.50 
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Loose-leaf. Binders a n d  yearly updates (six 
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Book/Cassette # Price .Quantity 
# 

# 

# 

# 

CaliL residents add 6% sales tax. Subtotal 
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No tax on update subscriptions. California residents tax 
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o All  foreign orders $4.00 per item for airmail 
• No charge in the U.S. on update subscriptions. 

o $0.45 per item 4th class in the U.S. (allow 3-4 weeks) 

o $0.75 per 11em UPS t o  1he U.S. (allow \0 days) 

o $ 1 .50 per item special rush shipment by air in the U.S. 
r-or faster shipment or credit card, phone (4 1 5 )  548-2805 

C i rcle 292 on i n q u i ry card. 

Shipping 

TOTAL 

Amount 

f----------1 

o Please notify me when 6809 A L P  is available. 

N A M E : _________________ _ 

A D D RESS: ________________ _ 
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Listing 3: Looping thro ugh several time delays is used to keep track of time. This program displays the time accurate to the minute . 

1 
2 
3 
4 
5 
6 
7 
8 
9 
1 0  
1 1  
1 2  
1 3  
1 4  
1 �  
1 6  
1 7  
1 8  
1 9  

20 
2 1  
22 
23 
24 
25 
26 
27 
28 
29 
30 
3 1  
32 
33 
34 
35 
36 
37 
38 
39 
40 
4 1  
42 
43 
44 
45 
46 
47 
48 
49 
50 

0200 
0202 
0203 
0205 
0206 
0208 
0209 
020B 
020C 
020E 
020F 
02 1 1  
02 1 3  
02 1 5  
02 1 7  
02 1 9  
02 1 B  
02 1 D  
02 1 F  
022 1 
0223 
0225 
0227 
0229 
022B 
022D 
022F 
023 1 
0233 
0235 
0236 
0238 
0239 

0200 
C4 
33 
C4 
37 
C0 
3 F  
C 0  
3F 
C0 
02 
EC 
C8 
EC 
9C 
C8 
C0 
EC 
C8 
EC 
9C 
C4 
C8 
C4 
C8 
C4 
8F 
A8 
9C 
C4 
33 
C4 
3 F  
9 0  

0240 
024 1 
0242 
000D 
000 1 
0002 
0003 
0 1 3E 
0 1 C5 
0200 

SYMBOL TABLE 

COUNT 
DL 
PHEX 1 
P2 

= 0242 
022B 

= 0 1 3 E  
= �0002 

3D 

0 1  

3 9  

3 7  

3 4  

0 1  
2F 
40 
1 0  
29 
26 
00 
22 
87 
04 

0 1  
1 A  
I E  
1 8  

22 
FF 
1 2  

F8 
C4 

0D 

C5 

CR 
HOUR 
PUTC 
P3 

ERRORS DETECTED : 0 

. NL I ST TTM 

. T I TLE PROGRAM #3 
; TH I S  PROGRAM D I SPLAYS 
; T I ME  OF DAY ON A C HT 
; THE T I ME  I S  RE- lffil 1vfEN 
; EVERY M I NUTE 

. = 200 
START : LD I 

XPAL 
LD I 
XPAH 
LD 
XPPC 
LD 
XPPC 
LD 
CCL 
DA I 
ST 
DA I 
JNZ 
ST 
LD 
DA I 
ST 
DA I 
JNZ 

LD I 
ST 

DELAY: LD I 
ST 

DL : LD I 
DLY 
I LD 

JNZ 
LD I 
XPAL 
LD I 
XPPC 
J MP  

HOUR= 240 
M I NUTE= 24 1 
COUNT= 242 
CR= 0D 
P l = � l  
P2= �2 
P 3 = 7o3 
PHEX 1 = 0 1 3E 
PUTC= 0 1 C5 

. END 

" L< PHEX l >  - 1  
P3 
" U< PHEX l >  
P3 
HOUR 
P3 
M I NUTE 
P3 
M I NUTE 

1 
M I NUTE 
40 
DELAY 
M I NUTE 
HOUR 
0 
HOUR 
87 
DELAY 

1 
HOUR 
0 1 E 
COUNT 
22 
0FF 
COUNT 
DL 
" L< PUTC> - 1  
P3 
CR 
P3 
START 

START 

= 000D 
= 0240 
= 0 1 C5 
= �0003 

DELAY 0227 
M I NUTE= 024 1 
P 1  = �000 1 
START 0200 

THE 

; GET ADDRESS 
; OF NUMER I C  
; PR I NT ROUT I NE 
; I N  P3 
; GET HOUR 
; CALL PHEX1 
; GET M I NUTE 
; CALL PHEX 1 
; G.I<:T M I NUTE 
; CLEAR L I NK 
; ADD ONE 
; S TORE NEW VALUE 
; DOES M I NUTE = 6 0 ?  
; NO SO DELAY O N E  M I NUTE 
; M I NUTE = 0 
; GET HOUR 
; ADD 1 ( L I NK = 1 )  
; HOUR = HOUR + 1 
; I S  HOUR = 1 3 ?  
; NO SO DELAY 
; OTHERW I SE 
; HOUR = 1 
; WE  W I LL DELAY 
; 225 = < FF- 1 E >  T I MES 
; THEN DELAY 
; 1 3 1 070 :t-1 1 CRO CYCLES 
; I NCREMENT COUNT 
; LOOP UNT I L  OVERFLOW 
; GET CHARACTER PR I NT 
; I N  P3 
; LOAD CARR I AGE RETURN 
; CALL PUTC 
; GO  BACK TO THE BEG I NN I NG 

crystals might require different settings. Location 022C 
has the fine setting; the other values give a coarser 
setting. 

Programs 4 and 5: Calculation 

adder, and program 5 is a multiplier. The functions were 
kept separate in order to make the programs simple; 
however, an enterprising reader could easily combine the 
functions into a single program, and even include sub­
traction and division. 

Programs 4 and 5 ,  listings 4 and 5, are designed to per­
form calculator-like arithmetic functions. Program 4 is an 
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Both programs use the decimal addition instruction, as 
did program 3. Multiplication is performed in a very sim-



Assemble Your Christmas List 
From B ITS ' List Of The Latest 

Z-80 AND 8080 ASSEMBLY 
LANGUAGE PROGRAM MING 

by Kathe Spracklen 

For the programmer who has encountered BASIC or FORTRAN 
and who would l ike to learn assembly language programming, this 
book teaches the Z-80 instruction set as a first assembly 
language. I t  is a thorough introduction from one of the authors of 
the successful c hess program SARG O N .  1 68 p p .  $ 7 . 9 5  

ASSEMBLERS, COM PILERS, 
AND PROGRAM TRANSLATION 

by Peter Calingaert 

This book is concerned with computer programs which 
translate other computer programs; assemblers, compilers, macro 
processors, l inkers, i nterpreters, and loaders. Their  structure and 
function are covered in  deta i l .  It's a book for programmers with 
experience in  assembly language and a high level language pro­
gramming, who are interested in  languages or working in 
microcomputer appl ication systems. 2 7 0pp.  H ardcover $ 1 7 . 9 5  

DESIGNING MICROCOMPUTER SYSTEMS 
by Udo W. Pooch & Rahul Chattergy 

This book discusses the hardware aspects of microcomputer 
systems.  8 0 8 0 ,  Z-80, and 6800 based microcomputer systems, 
their structure a nd operating characteristics, are covered with 
chapters on interfacing and on selecting a microcomputer. For 
those with a minimal  background in e lectronics or computers. 
2 1 4pp.  $ 8 . 9 5  

THE INTEL DATA BOOK SERIES 

From the wizards of Si l icon Valley, the people who introduced 
the microprocessor to the world, here are the deta i ls and 
documentation on their products which are some of the most 
widely used microcomputer components: 

THE INTEL COM PONENT 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!  
9 80pp. $ 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 progra m ming techniques; real application ex­
amples i l lustrating hard w a re a nd software use; and system 
development aid products information. 

MCS-80™ User's Manual 
( 8080A microprocessor) 4 3 2 pp .  

MCS-85™ User's Manual 
( 80 8 5 A  microprocessor) 3 2 3 p p .  

MCS-86™ User's Manual 
( 80 86/8086-4 1 6-bit 
microprocessor) 204pp.  

THE INTEL PERIPH ERAL 
DESIGN HANDBOOK 

$ 7 . 50 

$ 5 . 00 

$ 5 .00 

All of Intel's microprocessor and microcomputer peripheral in­
terface chips are described: data sheets, applications notes, and 
article reprints.  5 4 2 p p .  $ 5 .00 

BOOLEAN ALGEBRA FOR COM PUTER LOGIC 
by Harold E .  Ennes 

A basic introduction to Boolean logic, which is the foundation of 
computer technology. Binary numbers, truth tables, logic expres­
sions, logic circuits, Venn diagrams, and Karnaugh map techni­
ques for reduction are covered. Practice problems and their solu­
tions are included. Fundamental !  1 2 8 p p .  $ 5 . 50 

PROGRAM DESIGN AND CONSTRUCTION 
by David A. Higgins 

This is a book on structured program design.  It relates the fun­
damental design tools needed to analyze problems and synthesize 
a logical solution using Warnier-Orr diagramming . Then the techni­
ques for constructing a program from the logical design are 
presented, using BASIC examples.  It is written for the microcom­
puter system user a nd details a simple but elegant process by 
which correct, working programs c a n  be created. 1 88 p p .  

8080/8085 SOFTWARE DESIGN 
by Titus, Rony, Larsen, & Titus 

$ 8 . 9 5  

From the Blacksburg Continuing Education Series, this is an in­
troduction to assembly language programming . The book covers 
the processors' architecture, their instruction set, its use, and pro­
gramming techniques for subroutines, math routines,  and number 
base conversion . Their 1/0 programming techniques include hard­
ware descriptions.  Many program examples. 334pp. 

32 BASIC PROGRAMS 
FOR THE PET C0M PUTER 

by Tom Rugg and Phil Feldman 

$ 9 . 50 

Here are 3 2  ful ly documented p·rograms, ready to run on your 
Commodore PET 200 1 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. 2 6 7 pp .  ' 1 5 . 9 5  

FROM THE COUNTER T O  T H E  
BOTTOM LINE 

by Carl Warren & Merl Miller 

Microcomputers are bringing the cost of automated bookkeep­
ing within the budget of many smal l  businesses. This book, by 
two authors prominent in the microcomputer world, can help you 
carefully weigh the costs and benefits of com puterizing your 
business system . 2 8 9  pp.  

$ 1 2 . 9 5  

1 9 8 0  Hayden Computer Calendar 

• Ful l  color original  
computer a rt 

• Complete program 
for perpetual calendar 

• Computer a necdotes 

1 1980 Hayden Computer Calendar 

- A  perfect Christmas gift for computerists 
$ 5 . 9 5  

DIAL YOU R B A N K CA R D  O R D ERS 
TO L L  F R E E  800-258-5477 



Listing 4: Calculator functions can be easily programmed into the SC!MP. This routine inputs 2 n u m bers and outputs the sum . 

1 
2 
3 
4 
5 
6 
7 
8 
9 
1 0  
1 1 
1 2  
1 3  
1 4  
1 5  
1 6  
1 7  
1 8  
1 9  
20 
2 1  
22 
23 
24 
25 
26 
27 
28 
29 
30 
3 1  
::J2 
33 
34 
35 
36 
37 
38 
39 
40 
4 1  
42 
43 
44 
45 
46 
47 
48 
49 

0200 
0202 
0203 
0205 
0206 
0207 
0208 
0209 
0208 
020D 
020F 

02 1 1  
02 1 3  
02 1 5  
02 1 7  
02 1 8  
02 1 A  
02 1 C  
02 1 D  
02 1 F  
0220 
0222 
0223 
0225 
0226 
0228 
0229 
022B 
022C 
022E 
022F 

0200 
C 4  DF 

33 
C4 00 
37 
3 F  
3F 
0 2  
C2 0 1  
EA 0 3  
C A  03 
C 6  0 2  

EA €10 
CA 00 
C4 C4 
33 
C4 30 
F4 00 
3F 
C4 43 
3 3  
C 6  0 1  

3 F  
C6 0 1  
3 F  
C 4  C4 
3 3  
C 4  0D 
3F 
C4 0A 
3F 
9 0  CF 

000 1 
0002 
0003 
G00D 
000A 
00E0 
0 1 C5 
0 1 44 
0200 

SYMBOL TABLE 

C R  = 0 0 0 D  
P H EX2 = 0 1 44 
P 2  = 7.0 0 0 2  

GHEX 
P UTC 
P3 

ERRORS DETECTED : 0 

. NL I ST TTII 

. T I TLE P ROGRAM "' 4  
; TII I S  P ROGRAM ADDS 
; TWO NUMBERS , WHEN TYPED I N  AS 
; " 25 3 + 7 9 2 = " 

; I NP UT HAS FOUR D I G I T  MAX 
; OUTPUT I S  F I VE D I G I TS 

. = 200 
START : LD I 

XP AL 
LD I 
XPAH 
XPP C  
XP P C  
CCL 
LD 
DAD 
ST 
LD 

DAD 
ST 
LD I 
XPAL 
LD I 
AD I  
XP P C  
LD I 
XPAL 
LD 
XP P C  
LD 
XP P C  
LD I 
XP AL 
LD I 
XP P C  
LD I 
XPPC 
J t'll' 

P 1 = 7. 1  
P 2 = 7.2 
P 3 = % 3  
CR= 0D 
LF= 0 A  
GHEX= 0 0 E0 
PUTC= 0 1 C5 
PHEX2 = 0 1 44 

"' L< GHEX> - 1 
P 3  
'·U< GHEX> 
P 3  
P 3  
P3 

l C P2 l 
3 C P2 l  
3 C P2 l  
@2 C P2 l  

€1 ( P2 l 
('I ( P 2 )  
"' L< PUTC > - 1  
P 3  
30 
0 
P3 
"'L< P HEX2> - 1  
P3 
@ l C  P 2 l  
P 3  
@ 1  C P 2 l  
P 3  
"' L< PUTC> - 1  
P3 
C R  
P3 

LF 
P 3  
START 

. t:ND START 

= 00E0 
= 0 1 C 5  
= 7.0003 

LF 
P 1  
START 

= 000A 
= 7.000 1 

0200 

; SET P 3  
; TO ADDRESS 
; OF 
; GHEX 
; CALL GHEX TW I C E  
; TO GET TWO NUMBERS 
; CLEAR OLD CARRY 
; GET LOW HALF 2 D  NO 
; ADD TO LOH HALF 1 ST NO 
; STOFlli AT B OTTOM OF STACK 
; GET H I GH HALF 2D NO 
: AND BUMP STACK P O I NTER 
; ADD H I GH HALF 1 ST NO 
; STORE ON TOP OF STACK 
; P 3  RET FOR C HARACTER P R I NT 
; H I GH P3 I S  OK ( REALLYl 
; GET ASC I I 0 
; ADD CARRY FOR F I FTII D I G I T  
; PR I NT 0 OR I 
; P3 S ET FOR BYTE P R I NT 

: POP H I GH BYTE OFF STACK 
: AND P R I NT 
; POP LOH BYTE 
; AND P R I NT 
; P 3  S ET AGA I N  FOR CHAR...<\CTERS 
; H I GH P 3  S'I' I LL OK 
; GET CARR I AGE RETURN 
; PR I NT 
; GET L I NE FEED 
; PR I NT 
; LOOP TO BEG I NN I NG 

pie way by repeated addi tion . Thus 573 X 426 is com­
puted by adding 426 to i tself 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 until  the mul tipl ier is in the 1000s . The compu­
tational delay is then about 1 . 2  seconds per 1000. 

decimal ,  this means only that digi ts 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 . )  

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-
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The first 6 l ines of both programs cause the data to be 
read in . Notice that l ines 5 and 6 simply call GHEX twice. 

Text continued 011 page 188 



RADIO SHACK COMPUTER OWNERS 
TRS-80 MODEL I AND MODEL II 

• 

• P RACTI CAL A P P L I CATI O N S  
• B U SI N ESS 
• GA M B L I N G  • GAMES 
• E D U CATI O N  
• P E R S O NAL FI NAN C E  
• B EG I N N E R'S C O R N E R  
• N EW P R O D U CTS 
• S O FTWARE EXCHAN G E  
• M A RKET PLACE 
• Q U ESTI O N S  AN D ANSWERS 
• P R O G RAM P R I NTO UTS 

. . . .  A N D  M O R E  

M O NTH LY 
NEWSLETTE R 

PROGRAMS AND ARTICLES PUBLISHED IN OUR FIRST 12 ISSUES 
INCLUDE THE FOLLOWING: 

• A COMPLETE INCOME TAX PROGRAM (LONG AND SHORT FORM) 
• INVENTORY CONTROL 

• STOCK MARKET ANALYSIS 

• WORD PROCESSING PROGRAM ( FOR DISK OR CASSETTE) 
• LOWER CASE MODIFICATION FOR YOUR VIDEO MONITOR OR PRINTER 
• PAYROLL ( FEDERAL TAX WITHHOLDING PROGRAM) 

• EXTEND 1 6- DIGIT ACCURACY TO TRS BO FUNCTIONS (SUCH AS 
SQUARE ROOTS AND TRIGONOMETRIC FUNCTIONS) 

• NEW DISK DRIVES FOR YOUR TRS-80 

• PRINTER OPTIONS AVAILABLE FOR YOUR TRS-80 

• A HORSE SELECTION SYSTEM*** ARITHMETIC TEACHER 

• COMPLETE MAILING LIST PROGRAMS (BOTH FOR DISK OR CASSETTE 
SEQUENTIAL AND RANDOM ACCESS) 

• RANDOM SAMPLJNG** *BAR GRAPH 

• CHECKBOOI< MAINTENANCE PROGRAM 
• LEVEL II  UPDATES***LEVEL I I  INDEX 

• CR EDIT CARD INFORMATION STORAGE FILE 
• BEGINNER'S G U I DE TO MACHINE LANGUAGE AND ASSEMBLY 

LANGUAGE 

• LINE RENUMBERING 

• AND CASSETTE TIPS. PROGRAM HINTS, LATEST PRODUCTS 
COMING SOON ( G ENERAL LEDG ER. ACCOUNTS PAYABLE AND 

RECEIVABLE. FOfnRAN 80. FINANCIAL APPLICATIONS PACKAGE, 

PROGRAMS FOR HOMEOWNERS. MERGE TWO PROGRAMS. 
STATISTICAL AND MATHEMATICAL PROGRAMS (BOTH 
ELEMENTARY AND ADVA NCED) _ AND 

WORD PROCESSING PROGRAM (Cassette or Disk) 
For writing letters,  text ,  mailing lists, etc . ,  with each new subscriptions or renewal. 

LEVEL II RAM TEST -
Checks random access memory to ensure that all memory locations are working properly. 

SEND FOR OUR 36 PAG E SOFTWARE CATALOG ( INCLUDING LISTINGS OF HUNDREDS OF TRS BO PROGRAMS AVAILABLE 
ON CASSETTE AND DISI\ETTEJ $2.00 OR FREE WITH EACH SUBSCRIPTION OR SAMPLE ISSUE . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Box 1 49 New City,  New York 1 0956 

ONE YEAR SUBS CR IPTION $24 
TWO YEAR SUBSCRIPTION 
SAMPLE OF LATEST ISSUE 

$48 
$ 4 

START MY SUBSCRIPTION WITH ISSUE ___ _ 

( 11 1 - J uly 1978 • 117 · January 1 979 • 11 1 2 - June 1 979) 
NEW SUBSCRIPTION RENEWAL __ _ 

H O U R  24 O R D E R  
L I N E  

(91 4) 425-1 535 

CREDIT CARD NUMBER ------------------------ EXP. DATE ___ _ 

SIGNATURE ------------------------------------

NAME _____________________________________ _ 

ADDRESS --------------------------------------

* * *  ADD $6/YEAR (CANADA. MEXICO) - ADD $ 12/YEAR AIR MAIL - OUTSIDE OF U.S.A, CANADA & MEXICO *** 
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Our MacroFloppy™ 
goes twice the distance. 
For $695. 

Introducing the M icropolis MacroFioppy'" 1041 and : 1042 disk drive sub­
systems For tile S-100/8080/Z-80 bus. Packing 100% more capacity into a 
S Y. -inch floppy disk than anyone else. 143K bytes, to be exact For as l ittle 
as $695.  

The MacroFioppy 1041 comes with the M icropol is Mod I floppy packaged 
inside a protective enclosure !without power supplyl And incl udes an S-100 
controller. Interconnect cable.  M icropolis BASIC User's Manua l .  A d iskette con­
ta in ing Micropol is  BASIC. and a compati ble DOS with assembler and editor 
The 1041 is even designed to be used eitller on your desk top, or to be inte­
gl·ated right into your S-100 chassis. 

The MacroFioppy 1042 comes with everyth ing the 1041 has. and more. 
Sucll as d .  c. regulators. its own line voltage power supply, and. to top it off. 
a stl· ik ing cove1·. Making it look right at llome j ust about anywhere. 

Both MacmFioppy systems are fully assembled. tested, burned-in. and 
tested again For zero sta 1t-up pain,  and long term rel iabi l ity They're a lso 
backed up by our famous M icropolis factory warranty 

And botll systems are priced j ust right $695 for the MacroFioppy:1041 
and $795 for tile MacroFioppy 1042 

You rea l ly  couldn't ask for a nyth ing more. 
At Micropolis. we have more bytes in store for you . 
For a descriptive brochure. in the US c a l l  or w1·ite Micropolis 

Corporation, 7959 Deering Avenue. Canoga Park, Ca l iforn ia 91304. Phone 
1 21 3 1  703 -112'1 

01· better vet see vou1· local dealer 

MICROPOLIS™ 
M ore bytes i n  store for you .  

Listing 5: As an extension of the addition routine, the m ultiplication routine inputs 2 n u mbers and m ultiplies them . 

. N LI ST TH! 
2 . T ! TL E  I' HOGRM1 #5 

3 ; Til  I !"  P ROC i lA M  NULT J P L I ES 
4 : T\-10 N UNli J-: J lc; \VII E N  TYPED I N  1\S 
5 ; " ;"l 3 7 X9 4 �� � " 
6 : I N P UT l iM' FOUR D I G I T NAX 
7 : O lJTI ' UT I �  J·: I G HT D I C I TS 

8 0200 . = 200 

9 0200 C4 DF STt\HT :  LD I '· L< G i l  EX> - I ; S ET P 3 
1 0  0 2 (·):;� 3 3  X P t\ L  P:l ; TO llDDRESS 
I 1 0 2 0 3  C4 00 LO I '· I J<  Gl!f.X> ; O F 

1 2  0:���5 37 XP i\11 P : l  : <:HEX 
1 3  0206 3F X P P C  P : l  ; C i\LL GHEX TW I CE 

1 4  020"1 3 F  XJ> I'C f ' � l  ; TO GET T\-/0 NurlliERS 
1 5  020U C4 06 L D I 6 : S ET IJP LOOP 
1 6  02011 CB 6 ti  ST n�r-:J> : TO PUT S I X  ZEROS 
1 7  O�IJC C4 00 L l : LIJ I 0 ; ON STAC K 
1 8  0 2 0 E  c �� FF S T  �"·- I ( P2 l ; l . t\ST F O U R  ZEROS ARE 
1 9  02 10 BB �i F DLJ) TEm' ; I N I T I AL P RO D IJ C T  

20 0 2 1 2  9 C  1-'B J N :I.  L \  ; F I ll":>T Th'O EXTUm MULT I PL I CAND 
2 1  : TO E I C IIT D I G I TS 
2 2  0 2 1 4  02 L 2 : CC L : C L E AH OLD C AiffiY 
23 0 2 1 3  C2 09 ' L D  9 <  P 2 l  : AN D  S U HTRACT 
24 02 1 7  EC !) <) D i\ 1 9 !) ; � N I� FttOH 
25 02 l S' C J\  0 9  S T  9 ( P 2 l  ; l'nJLT I P L I  E R  
2 6  02 1 U C2 o u  L D  B < P 2 l  : BOT!l HALVES 
2 7  02 1 i )  I::C 9 9 D i\ 1 9 '-1 ; I N  TENS C O NI' L I MENT 
2ll 02 1 F C A  O B  s·r U < P 2 l  ; THEim I S  N O  CARRY ON 
29 022 1 H6 CSA ; LAST AD !) 0- 1 = 9 9 9 9  
3 0  0222 94 J ::l  J l ' OUT ; SO GET OUT 
3 1  0224 02 CCL ; OTHF:!W I S E  C LF.AR C A FLIW  

�J�� 0225 \.6 0 4  L !) @4 ( (>2 ) ; TENJ'ORAR I L Y BUf1P STACK BY 4 
:13 0227 C4 04 Lll l 4 ; CO U N T  = 4 D I G IT S  
:�4 0�29 ca 46 ST 'J'EHP ; FOR LOOP 
35 0 2 2 1 1  C 6  F F  L3 : LD €>1- 1 (  P 2 l  : NOH AD D  
36 fl2 ?. !) E A  ft4 D A il <f.. ( P2 l ; l'nJLT J PL I C A N D  TO 
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MetaFlopp�t goes 
The M icropolis Meta Floppy'" gives you mo1·e tl1an four times tile capacity of 
anyone else's 5 X - i ncli floppy Because it uses 77 t1·acks instead of tile usua l  3 5 .  

The field-pmven MetaF/oppy, witli tl1ousands of un its del ivered, comes 
in a complete fami ly of models. And, l i ke our MacroFioppy'M fam i ly of disk 
d l·ives, MetaFioppy is designed for the 5-100/ 8080/Z-80 /Jus 

For maximum capacitY. cl1oose our new Meta Floppy 1054 system.  WliiCII 
actually provides you with more tl1an a m i l l ion IJvtes of rel iable on-l ine stor­
age For less money than you'd bel ieve possib le 

The Meta Floppy 1054 comes complete witll four drives in  dual  config­
uration. A control le1� Power supply C11assis. E nclosure. All cabl ing A new BASIC 
software package And a DOS with assembler and editor. There's even a bui lt­
in Autoload R O M  to e l iminate tiresome button pushing 

If  tl1at's more storage than vou need rig/1t now. try ou1· 
Meta Floppy 105 3 ,  with 630,000 bytes on- l ine.  01· our Meta­
Floppy 104 3 ,  witll 315,000 bvtes on-l ine .  Eitl1er way, vou can 
expand to over a m i l l ion bytes on-l ine i n  easy stages, w/1en you 
need to. Or want to. 

In other words, i f  your appl ication keeps gmwing, we've got 
vou covered With M etaF/oppy 

Tile system tl1at goes beyond the floppy 
For a descriptive brocl1ure. in  the US. call or write M icropol is  

Corporation, 7959 Dee1·ing Avenue, Canoga Park, Cal iforn ia 91304. 
Phone ( 21 3 l  703-1121. 

Or better vet, see your loca l dealer. 

MICRO POLIS™ 
More bytes i n  store for you .  

3 7  0 � 2 F  C A  

3B 023 1 BB 

39 0:233 9C 
40 02:.>5 90 

4 1  0237 C4 

4� 0'�39 CH 
43 0 2 3 B  C"!· 

44 0 2 3 lJ 33 

45 o2:n: C6 

46 0240 3F 

47 024 1 l:\P, 
48 02"',:} 9 C  
4 9  

5 0  0 2 4 5  C6 
5 1  0 2 4 7  C tl-

5 2  0249 3 3  

5 3  0 2 4 A  C 4  

5 4  024C 3F 
5 5  0 2 "!·D C4 

!) 6  0 2 4 F  3 F  

57 0250 90 
58 027(1) 

5 ?  0 0 EO 

6 0 0 1 44 

6 I 0 1 C5 
62 000 1 
6 3 0002 

64 0003 

6 5  0000 

66 0 0 0 A  

6 7 0200 

�YMBOL TABLE 

en 
L l  

L4 

0000 

020C 

0238 

{10 
3E 

F6 
f)[) 
04 

�16 
4:� 

0 1  

2 E  
F 6  
0 6  
C 4  

(il[) 

"' i\ 

AE 

GHEX 
L2 

OUT 

�T 
OLD 

J N Z 

J NP 

O UT :  LD I  

ST 
L4 : LD I 

XPAL 

L H  

X P P C  

D T  .n 
J N Z 

LD 

LD I 

XP I\L 

LD I 
XP P C  

Ll )  I 
XJ' l ' C 

.J �IP 
TDIP = 270 

GIIEX= 0 0 1':0 

P IJF:X2 = 0 1 4 4 
P UTC= 0 1 C5 
p 1 = % 1  
P� = %2 

P 3 = %3 

C R= 0 D 

LF = 0A 

. E N D  

00E0 

02 1 4  

0237 

LF' 

L3 

PHEX2 

O < P2 l 

TEHP 
L:l 

L:� 

4 

TENP 
'· L< P JIEX2 > - 1 
P3 
<"' l < P 2 >  

1 ' : 1  
TCHP 
l A  

@6 ( P2 )  

'· L< P lJTC> - 1  

1 ' 3  
C H  
1 ' 3  
LF 
P:l  
START 

START 

000A 

022B 

0 1 44 

beyond. 

; P RODUCT AS E I G HT D I G I T  

; OR F O U H. BYTE ADD 
; LOOI' UNT I L  DO N E ,  THEN 

; l)f.C tu-:Plfo: N T  NULT I PL I ER AGA I N  

; \fi !EN DO N E  
; P H I  NT O UT FOUH BYH:R 

; S ET 1'3 TO P H E }(2 

; H I GH P�� I S . OK 

; PO P  P nODUCT OFF STACK 

; P H . !  NT 
; DEC I U'.NENT i\ND LOOP 

; N OTE I NSTRUCT l ONS AFTER L4 

; C AN NOT BE S K I P P E D  

; 1:\UHP G APJ3AGE O F F  STACK 
; SET P 3  TO P UTC 

; H I GH 1'3 I S  OK 

; I ' R  I NT CAIU\ I AGE P.ETUil.N 

; THI�N 

L I N E F E E D  

1\N[) 

CO flACK TO BEG I NN I NG 

Listi11g 5 co11ti11ued Ol'l page 188 
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LIGHT-PENfRs�ao 
PLUGS RIGHT IN!  Exc l usive design i n c l u des two sample 
programs and com plete documentation so you can write 
your own programs in Basi c .  Lo n g  l i te !rom standard 
9-volt battery. A bargain at only $24.95!  

PRACTICAL APPLICATIONS™ (41 5) 592-6633 
1 313  Laure l  Street, Suite 1 5, San Carlos,  Ca l i f .  94070 

0 Please send m e  TRS-80 Lig h t  Pens 
($24.95 each enclosed.  Cal i f .  residents add tax). 

0 Send your catalogs.  

Name __________________________________ _ 

Address ________________________________ __ 

City State ____ Zip ___ _ 
TRS-80 is  a trademark of Tandy Corp. B Y 1 1 79 

Dealerships Ava i lable 

I B C  System 40 with 64K 
byte memory, 2.4M byte disk 

storage. cabinet. and multi· 

user operating system with 

BASIC 

Additional 2.4M byte disk 

storage 

Additional 20M byte disk 

storage i3rd quarter t9791 

CRT terminal 

Printer 1 50 cps 

Character printer 155 cps! 

S4,500 • Up to 6 CRT's/prlnters can operate inde· 
pendently and slmultaneous]y. System 40 

has dynamic memory allocation. reentrant 
code. and vectored Interrupt. Operating 

system runs loreground. background, in· 

1 .750 teractlve. and batch. BAsic has multiple 

key ISAM. 

3.600 • Applications soltware lor accounting. order 

entry/Inventory control. and manulactur-

B95 lng available soon. 

I .B95 
2.695 

IBC/INTEGRATED BUSINESS COMPUTERS 
22010 Wilmington Ave., Suite 306, Carson, CA 90745 

(21 3) 518-4245 ' Prices are OEM: quantity one 
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Listing 5 continued: 

P UTC = 0 1 C5 

P3 = 7.0003 

P I = 7. 0 0 0  I P2 =- 7.0002 

STAH.T ' 0200 Tl��lP = 0270 

ERRORS DETECTED : 0 
F lU� I<: coru: : 1 75 2 5 . 1{0RDS 

, P ROG5 = P HOG5 

Text continued: 

This causes 2 numbers to reside in the top 4 locations on 
the stack . GHEX "knows" a number has been typed when 
a nonhexadecimal character, such as W, is typed . Thus, 
to add 2 to 2 with program 4, the programmer could type 
2W2W. "2 + 2  = " could also be typed, which is much 
more impressive when demonstrating the program . (Note 
that GHEX always gives a 2-byte result, even though 
fewer than 4 digits are typed . )  

Lines 14 thru 21 add the 2 numbers, leaving the resul t  
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 i t .  (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 i t .  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 mul ti­
plicand to the product accumulator. The mul tiplier is 
decremented each time through the loop . Decrementing is 
accomplished by adding 9999, which is a 10's comple­
ment negative 1 .  

Finally, steps 40 thru 5 6  print the result and loop back 
to the beginning . Note that in the loop beginning at line 
42, pointer register 3 is reloaded each time through the 
loop . If this were not done, subsequent calls would end 
up at PHEX1 rather than PHEX2, and blank spaces would 
be interspersed in the resul t .  

Conclusion 
The 5 programs described in this article are intended to 

be simple demonstration programs that can be easily 
hand loaded into a minimal system . They are also de­
signed to illustrate some of the basic concepts involved in 
programming the SC/MP. I hope that these programs 
will give the reader some ideas which can be used to 
design the applications for the SC /MP. The reader may 
also be able to apply the concepts of this article to other 
microcomputer kits, since many of them, such as the 
KIM-1 , have useable system subroutines in read only 
memory . •  



Introducing 

COMPUTER SHOPPER, 
the first complete publication listing 
business, commercial and personal computer equipment 
is coming this fal l  with the type of information xou can use 
every month. 

Just $5 brings you a full year  of late breaking ads for available 
equipment, software and accessories for mini ,  m icro and big 
system computers AND you can run YOUR FIRST CLASSIFIED 
AD WITHOUT CHARGE under this Charter Subscription offer. 

EACH ISSUE OF COMPUTER SHOPPER GIVES YOU: 

• Ads from individuals, brokers and manufacturers, nationwide 

• Categorized ads so you can find them instantly 

• Large 1 1  by 1 4  easy-to-read format 

• Low classified ad rates · 1 0¢ a word 

• Short turn-around advertising time - your ad is in print in 
10 days 

• Free ad typesetting 

• Nationwide circulation guaranteed 

COMPUTER SHOPPER is  YOUR place to buy or sel l  any computer 
equipment because it has been designed after extensive research 
into the needs and wants of America's computer buyers 
and sellers. 

To reach more than 20,000 computer-owning firms each month, 
COMPUTER SHOPPER has been launched on a $78,000 budget 
by Patch Publications, a proven specialist in reader service 

LIST OF CATEGORIES IN COMPUTER SHOPPER 
Mini Computers 
Burroughs Systems 
Data General Systems For Sale 
Data General Systems Wanted 
Data Genera l .  Software, Parts, 

Peripheral 
Datapoint Systems 
Datapoint Software. Parts. Peripheral 
DEC Systems For Sale 
DEC Systems Wanted 
DEC Software, Parts, Peripheral 
I BM Systems For Sale 
IBM Systems Wanted 
NCR Systems 
N C R .  Software, Parts, Peripheral 
M isc .  M i n icomputers (Hardware & 

Software) 

Micro Computers 
Apple Computers For Sale 
Apple Computers Wanted 
Apple.  Software. Peripheral 
Northstar Computers 

C i rcle 290 on i n q u i ry card. 

Northstar, Software. Peripheral 
Ohio Scient if ic 
Oh io Scientifc , Software Peripheral 
PET Computers 
PET Software, Peripheral 
TRS·BO Computers For Sale 
TRS-80 Computers Wanted 
TRS-80,  Software, Per ipheral 
M isc.  M icrocomputers 
M isc .  M icrocomputer Software, 

Per ipheral 

Peripheral & Misc. Equipment 
Card Readers 
Disc Drives 
Line Printers 
Punched Card Equipment 
Tape Drives 
Crt ' s  
M isc .  Equipment 
M isc.  Large Systems 
Misc .  Software 
M isc . Accessories & Supp lies 

advertising, including its flagship 
photographic publ ication, Shutterbug Ads. 

Using in-house computer faci l ities and professional type­
setting, Patch's experienced production team makes COMPUTER 
SHOPPER easily affordable for firms and individuals by using 
modern techniques and large-space advertising to offset 
normal costs. 

EVEN A LIMITED-TIME COMPUTER USER can get any buy, sell 
or want-to-find message into this nationwide market for a most 
reasonable cost . . .  only 1 0¢ a word. 

And to 12rove how successful this ad can be for you, this Charter 
Subscription Offer includes your own compl imentary classified ad. 
Use it to sel l  your used equipment o r  to find components 
you need. 

Just select the correct category l isted at left, include it, plus your 
ad wording on a separate sheet . . .  then return it  with your 
subscription acceptance. 

DON'T MISS a single timely issue of COMPUTER SHOPPER. 
Send the coupon with your ad today, knowing you can cancel 
anytime and receive a 1 00 %  refund for � unmailed issues. � CLJm;:JUT2R SI-ILJ;:J;:JtaR 

(fdl P.O. Box F- 1 ,  Titusvi l le,  FL 32780 
305-269-32 1 1 ,  8 a.m.  · 5 p . m .  r---------------------, 

1 SPECIAL Charter Subscription OFFER 1 
1 Save $ 5.00 I I 0 Yes, I want to become a charter subscriber of COMPUTER I 
I SHOPPER, the nationwide computer marketplace. Enter my I 1 Charter Subscription for the half price rate of $5.00 for 1 year 1 I ( 1 2  issues). If I 'm not tota l ly satisfied with my first issue, I can I I have a fu l l  refund and I keep the first issue FREE. I 
I Name I 
I I 
I Address 1 
I City State Zip I 
I 0 Payment Enclosed 0 Master Charge 0 VISA I ; Card # Exp. Date ; 

0 I have enclosed my comp l imentary classified ad. I 0 I 'd l i ke to run my ad later. Please send me a Certificate. 
I 

I Mall to: COMPUTER SHOPPER, P.O. BOX F-1 I 
I TITUSVILLE, FL 32 760 or call 305-269-32 1 1  I 
· - - - - - - - - - - - - - - - - - - - - - ·  

BYTE November 1979 189 



I n troduct ion to Low Reso l u tion  

GRAPHICS 
Now you can produce amazing 
computer graphics - even if you 
can't draw a straight l ine.  Literal­
ly! Learn how to d raw l ines and 
shapes, make graphs,  draw pic­
tures and even do an imations.  The 
simple secrets of how to do a l l  t h i s  
a r e  contained in  SC E L B I ' s  new 
book " In troduction to Low Reso­
lution Graphics." 

Today's exciting personal and 
small  business computing ma­
c h ines are general l y  provided with 
at least some kind of  "low resolu­
tion" graphics capabil ity. What is 
low reso l ution graphics? It i s  gra-
p h ics presented on a point-by­
point basis where the n umber of 
points is  l i m i ted to about 8000 or 
less. The APP L E  I I  by A P P L E  
Computers, I n c . ,  t h e  R a d i o  Shack 
TRS-80 and the Commodore P ET 
a l l  have low reso l ution graph ics 
capabi l i ty .  So do many other kinds 
of m icrocomputers. 

What can you do with low reso-
lution graphics? Lots of  th ings . . .  

Shows How to 
Draw 

• Straight lines 

• Triangles 

• Circles 

• Elipses 

• Borders 

• Re verse 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-

n ize computer-generated sounds 

to your illustrations. 

I f  you know h ow !  You can plot p la in  and simple or fancy and complex graphs to conso l idate data, for business o r  p leasure p urposes. But 
you can do so m u c h  more than that ! You can use the capabi l ity to improve the presentation and impact of  a lmost anything you want 
your computer to tell  people.  I t  can be used to an imate games or data,  c lar ify and ampl ify educat ional  materia l s ,  o r  j ust plain enterta in  
people. Get started putt i ng your computer to new and exciting uses through the  world of  grap h ics.  Anyone can learn  and apply these 
easy-to-understand tec h n iques. Order your copy today ! 

$9.95 

Your Own Z80 Programs 

U si n g  These 

Time-Tested Recipes 
•� - t - c e  

- U t i l ity R out ines -

- Stack Operatio n s -

- Search and Sort R ou tines -

- F l oating Point  R out ines -

- Z80 I nstruction Set -

- And More -

0 N o .  65 (use coupon on faci ng page) 

Zao Software 
Gourmet Guide & 
Cookbook 

You need this cookbook I 
You' l l  be able to put together pro­
grams without having to start 
from scratch .  You' l l  have the most 
usefu l  routines at your com mand 
- already programmed and ready­
to-use. You' l l  get a p la in-talk ex­
p lanation 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. I t  
contain s  routines, subroutines and 
short programs. These are the in­
gredients. Al l  you do is  take a 
pinch of th is, a p i nch of that.  
Combine the ingredients,  and 
voi la - your own masterpiece ! 
J ust the program to suit  your  
taste. 

Time tested recipes. 

Check These 
Features 

• · Handy reference to ZBO 
instruction set 

• Search and sort routines 

• Many general purpose 
utility routines 

• Flow charts and source 
listings 

• 1/0 and in terrup t 
programming 

• Machine codes given in both 
h exadecimal and octal 
nota tion 

• How to con trol and 
manipulate ZBO stack 

• Code and numeric 
con version routines 

Although the Z80 cookbook is brand new. SC E L B I 's software cookbook idea has been around for years. The recipes are rea l l y  time 
tested ! Tens of thou sands of  our 6800 and 8080 cookbooks have been used throughout the U . S .  and in  countries around the world. Add 
the "Z80 Software Gourmet G u ide & Cookbook" to your recipe file box . Order today ! 

190 BYTE November 1979 

$1 4.95 0 N o .  75 (use coupon on facing page ) 

Circle 329 on i n q u iry card. 



zso 
INSTRUCTION 

HANDBOOK 

ZBO 
Instruction 
Handbook 
A complete guide 
to the Z80 in­
struction set. Ma­
c h ine codes pre­
sented in both 
octal and hexa­
decimal  format. 
An index I ists in­
structions a lpha­

betic a l l y  a l ong with machine codes 
and t i m i n g  i n formation. Industry­
standard mnemon ics used throughout. 

$4.9 5 *  No. 20 

Personal 
Information 
Management 
System 
P l a i n  ta lk  on 
what a computer 
can d o  for you. 
How to use a 
computer with­
out knowledge of 
programming.  1 5  
examples include 

personal  mai l ing l ist , accounts pay­
able - even a n  i n te l l igent ham rad i o  
l o g .  F o r  t h e  TR S-80, P E T  a n d  others. 

$9.95* No. 1 0  

MICRO 
COMPUTER 

1/\ t 
. 

' . 
' 

POTPOURRI 

Microcomputer 
Potpourri 
Reference for be­
g i n ner, tec h n i ­
c i a n ,  eng ineer. 
G l ossary with a l l  
the j a rgo n .  Helps 
beg i n n e rs under­
stand compute r  
magazi nes, mfg. 
l iterature and 
serves a s  refer­

ence for the pro. Reviews micropro­
cessor chips i n  deta i l .  Complete text 
on understand i n g  m icrocomputers. 

$2.95 * No. 70 

C i rc l e  329 on i nq u i ry card. 

Hot to Trot . . . 
for Computers? 

Understanding 
Microcomputers 
300-page no-non­
sense easy-read ing 
text.  Simple-to-use 
g lossary. Extra 
knowledge for 
reading and under­
standing computer 
magazines and 
manufacturer's l it­
erature. In stru c­

tions for m icrocomputers. Machine 
l anguage programming.  I nput/output 
devices. G i ves an intro to BASIC.  

$9.95* No. 90 

Calculating with 
BASIC 

l'�� mHf\et��o-(i��. tlnAnc:e &n<'l 
�utlo\1��. m<I..:J:t•nte•l O">IIU>ecr· h•l( u":l. l\lo:<:trunlclo 

Calculating 
with BASIC 
A variety of 
programs to 
help the stu­
dent, scientist, 
engineer, tech­
n ician or hob­
byist apply the 
langu age to 
pract ical prob-
lems. Covers 

mathematics, f i n a nce and statistics 
mech an ical engineering and e lectro

'
n­

ics. For fun H angman and Space Cap­
ture games are provided. 

$7 .95 * No.  30 

Coe SC E L B I Publications, P. 0 .  Box 3 1 33, Milford, CT 06460 203-874-1 573 

* I MPORTANT O R D E R  l N G  I N F O !  I nclude $ 1 .00 sh ipping/han d l ing for each item 
Pnces shown are for North American customers. Master Charge, V I S A ,  Postal and · 
Bank Money Orders preferred. Personal checks d e l a y  shipping up to 4 wee k s .  

0 N o. 1 0  D N o. 20 D N o. 30 D N o. 65 D N o. 70 D N o . 75 D N o. 90 

N ame (please print)  -------------------------------

Card No. 
-----------

B a n k  N o .  _______ E x p .  ______ _ 

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

City/ State----------------- Zip -----------

Signature 

See SC E L B I  books at your favorite 
computer or electronics store. 

Amt. Enc.  _________ _ 
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Keyboard Input Soft­
ware for the Z80 
Kerry W Newcom, 10 Evergreen Ave, Burlington 

.
MA 01803 

Every program that uses terminal or keyboard input 
must scan the incoming data to determine its validi ty . 
The order of keyboard entries is unpredictable, and in­
teractive programs will often fail because all input se­
quences are not tested . In some cases, testing all input 
combinations may be impractical or impossible as the 
number of valid input strings increases. 

These problems usually force a choice between two un­
pleasant alternatives . One al ternative 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 in terface . 

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 i t  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 addi tion 
to moving TBLPNT . 

For example, a subrou tine 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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Listing 1: ZBO assembler code for the KEYIN rou tine. The pro­
gram uses a table, as shown in listing 2, to determine acceptable 
input .  

L I NE A D D R  R OBJECT 

l5 
1 6  
1 7  
1 0  
l9 
2 0  
:'! 1 
22 

F2 0 0  
F 2 0 2  
F 2 0 <1  
0 0 0 '7 

F O O O  
F O O O  
F O O  1 
F 0 0 2  
F 0 0 3  
F D 0 6 

DS 
cs 
FS 
2 1 0 0 0 0  
ES 

TBLF'NT 

TDLCNT 

BASE 
BELL 

*ABS 

K E Y I N :  

K E Y I N 1 :  

EQU O F 2 0 0 H  
EQU O F 2 0 21 1  
E Q U  O F 2 0 4 H  
EQU 0 7H 

CODE O F U U  OH  
P U S H  D E  
PUSH [<C 
P U S H  A F  
L D  H l ,  0 ; I N I T I AL I ZE HL 
P U S H  H L  ; SAVE NUME R I C  l N P U T  

23 
24 
2 S  
26 
2 7  
2 8  
2 9  
3 0  
3 (  
32 
J.l 
34 
3S 
36 
37 
38 
3 9  
4 0  
4 1  
42 
4 :5 
44 
4 �� 
46 
4'7 
48 
49 
5 0  
5 1  
52 
53 
54 
5 5  
5 6  
�·8 
59 
60 

F 0 0 7  2 A O OF2 K E Y I N 2 :  L D  H L ,  ( T[c L P N T ) ; LOAD THE T A [cLE P O I N l  ER 
F O O A  £f)4[tQ2F2 L D  B C ,  ( T B L C N T )  ; LO A D  • OF ENTR TES I N  TAfllE 
F O O E  C D 4 A F O  C A L L  C H A R N E  ; ACCEPT INPUT U I H\Ou-1 ECHO 

F O  l l  fi)Bl CP I R  ; S E A R C H  T H E  TABLE 
F O  13 2 8 0 7  J R  Z ,  K E Y  ! N 3  ; I F  VAL I D  Et H I� Y  tlQT FOUND 

F!l t 5 3 £ 0 7  L D  A ,  BELL ; THEN BEEP 
F 0 1 7  C D 3 B F O  C A L L  CHAR OUT ; D R  W R I T E  At< E R R OR MESSAGE 

F O  1A lf.IEB .TR K E Y  I N 2  ; G O  BACK AND G E T  N E X l  E N T R Y  

F 0 1 C  C D 3 8 F O  K E Y I N 3 :  CALL CHAR OUT ; ELSE ECHO C H A R A C T E R  

F 0 1 F  E 1  P O P  H L  ; R ES T O R E  NUMER I C  I N P U T  

F 0 2 0  4 7  LD B, A ; SAVE C U R R E N T  I N P U T  I N  IH.:G . Il 

F 0 2 1  79 L D  A , c  ; LO A D  COUNT R E M A I N D E R  I N TO A 

F 0 22 E D 5 B 0 4 F 2  L D  D E ,  ( [l AS E )  ; L OAD BASE I NTO D E  

F 0 2 6  [ll:) CP E ; 
F 0 2 7 :3 0 0 A  JR NC , K E Y  J N 4  ; I F  EN T R Y  WAS G R E A T E R  r HA N  

F 0 2 9  21:1 0 8  .TR z ,  K E Y I N 4  ; O R  E Q U A L  T O  [lASE THEN E X I T  
F 0 2 B  2 9  A D D  H L ,  HL ; EL S E  F O R M  THE B I N A R Y  
F 0 2C 29 ADD HL , HL 
F 0 2 D  2 9  A D D  H L ,  H l  
F 0 2 E  2 9  A D D  H L ,  H L  
F 0 2F 85 A D D  A ,  '-
F 0 3 0  6 F  L D  L '  A 

F 0 3 1  1 80 3  J R  K E Y l N 1  ; AND GET THE NEXT [N I R Y  
F 0 3 3  F t  K E Y I N 4 : P O P  A F  
F 0 3 <l 78 LD A , £1 
F 0 35 Cl. P O P  [<C 
F 0 36 D 1  POP DE 
F 0 37 C9 R E T  

EEFE DECODE FDLJ OEEfEH 
(d 
I>�! Fll38 C S  CHAR Ol.J 1 P U S H  !)C 
6 3  F 0 3 9  FS PUSH AI� 

; R E S T O R E  A F  
; P L ACE T H E  COMMAND 
; R ES T O R E  [<C 
; R EST O R E  D E  
; E X I T  K E Y  I N  

6 4 ; ----------------H A R D W A R E  DE P EN D EN T  CO OE --·--------·- ---·----
6 5  F 0 3 A O HTEE L D  BC , DECO DC i J 10 ADDr�ESS D E C O D l N G  

.I N  R Et; A 

bf:! F O :H >  £ D 7F.l CHf.\ R IJ i : TN A ,  ( C l  : CHECK STATUS OF O U T P U T  DE'v'lCE 
67 F 0 3F CB6F O J T' S, A ; J F NOT R E A D Y  
6 H  F U 4 1  2UFI'l JR Z, C H M O i  ; T HEN LOOP 
69 F 0 '1 3  O EF F  L D  C ,  Ori"H ; ELSE B E T  D E C ! l D E  1: 0R DA1 A LH I I  ·; o 
7 l  
7 2  
73 
7 4  

F O 'I S  
F 0 4 6  
F 0 4 8  
r o - w  

F l  
E D 7 9  
C !  
C 9  

P OP AI-
OUT ( C J , A 
P O P  f< C  
R E T  

;� �U 4A CS CHAR NE : f'USH J:IC 

j W R J TE TO OIJTPUT D E V 1 CE 

: E X  i I 

77 ; ----------------H A R  OW AI� E D EP E N D E N T  CODE- - - - ---------------

7 0  F 0 4 B  O i FEEE LD fiC, DECODE ; 1./0  A D D R E S S  D E C O D I N G  
7 9  F U 4 E  ED70 CHAR t :  I N  A , < C )  ; CHECK STATUS OF I N P U 'I D E V I CI 
80 F 0 5 1J CBT/ BrT 6, A i I F NOT R E A D Y  
8 1  F O S2 2 8 F A  JR Z ,  C H A R t  ; T H E N  L O O P  
8 ;�  F O S 4  O EF F  LD C ,  I JFFH ; ELSE S E T  DECODE FOR D A 'I A  TN 

�� F �;: - --� �;;-----
- ---

-----� �-� �-� � � - -·---------------------- -
BS F 0 5l1 
86 
87 

F 0 5 9  

E H R Cm COUNT f l  

C P U  < SE C J = 7  

c 1  P O P  B C  
C9 R E T 

CND 
; E X I T  

ASSEMBLY COMPLETE - NO E R R O R �� 

Listing 2: Table setup to allow KEYIN to recognize the com­
mands G and R for go and n m ,  along with a hexadecimal 
nurnber. 

TA B L E : D E FM ' G R '  
D E F M  ' F E D C B A9 8 7 6 5 4 3 2 1 0 ' 



Listing 3: Multiple tables allow KEYIN to search for one of 
several different valid commands. Here tables are set up to 
search for R UN, RES (reset) and REG (register). 

TA B L E : 

TABLE l : 

TAB L E 2 :  

DEFM ' R ' 
D E F M  ' EU '  

D EFM ' S G ' 

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 i t  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 KEY IN . If a U is input, 
a valid command has been found and the appropriate ac­
tion can be taken . If the input was an E, the call ing 
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 the n acceptable inputs, and BASE 
to zero for character input . • 

C i rc le 320 on inqu iry card. 

l,..ist Our Price 
CROMEMCO 20% D I SCOUNT 
System I l l  
System I I  
System I I  with 1 0  Meg D i s k  

5990 
3990 
9995 

NO RTH STAR 1 6% D I SCOU NT (or more) 

4 7 9 2  
3 1 92 
7996 

Horizon I - 32K Ram asm 2099 1 763 
Horizon I - 1 6K R am asm 1 899 1 595 
Horizon I - 32K Ram kit  1 849 1 553 
Horizon I to Hor izon 2 450 3 7 8  
3 2 K  R a m  asm 659 525 

V ECTOR G RAPH ICS 20% D I SCOUNT 
Vector M Z-2 ( 6 3 0 K  d i s k )  48K Ram 3 750 3000 

Sorce 1 0 1 20 995 790 
Perk in  E l me r  Banta m  C R T  996 750 

l n tertube I I  995 7 50 
I n tegral Data I P 1 2 5 799 699 
Escon Selectric I nterface 496 422 
N E C  55 1 0  R O  Word Processor Pr i n te r  2900 2450 

Professional A/r, A/p, Ledger, Payroll ,  Medical Bil l ing soft­

ware with customization available. Send for our catalog -

Some prices are too low to quote. 

SARA TECH 
COMPU T E RS 
P.O. Box 692 
400 Base 
Ven ice, F L  
33595 
( 813 ) 485-3559 

Now learn the electronics 
of microprocessing. 

Enjoy the challenge and 
excitement ol learning about 
microprocessing hardware - how 
it !unctions and how to repair it ­
by actual ly  bui lding 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 lor " lively" home study. 

Find out more about these valuable NTS Microcomputer Courses. Send today 
lor our colorlul 65-page catalog - it's FREE! 
No obligation. No salesman will cal l .  Approved for veteran training. 

Clip And 
Mail Today! 

TECHNICAL· TRADE TRAINING SINCE 1905 
Resident and Home-Study Schools 

4000 South Figueroa St.. Los Angeles. Calif. 90037 

r - - - - - - - - - - - - - - - - - - - - - - - ,  
I NATIONAL TECHNICAL SCHOOLS Dept .  252· 1 1 9  I 
I 4000 South Figueroa Street · Los Angeles. Calilornia 90037 I 
I Please rush your FREE 65-page color catalog I 
I Name I 
I 

Address 
I 

I I 
I City I 
I State Z IP  I 
I D Check il  interested in G . l .  B i l l  inlormation. I 
I D Check il  in terested ONLY in classroom training in Los Angeles. I 
L - - - - - - - - - - - - - - - - - - - - - - - �  
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HARDSIDE™ 
Y o u r  m arket for new 
and u sed m i c ro­
com p uter eq u i pment .  
Telephone 603-673-51 44 

COD orders require 25% cash deposit 

Prices do not Include sh i ppi ng 

N EW 

RETAIL 

LIST 

UNIT PRICE 

Level I 4K $499 
level I I  4K $619 
level I 1 6K $729 
level I I 16K $649 
Level II 16K, No Keypad -

EXPANSION INTERFACE 
. . . .  OK $299 

. . .  16K $448 
. . .  . 32K $597 

DISK DRIVES 
Radio Shack 110 $499 
Radio Shack �1 $499 
Percom TFD-100 
Percom TFD-200 dual density 197K 
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HARDSIDE 

DISCOUNT 

PRICE 

$449 
$557 
$656 
$764 
$669 

$269 
$369/$403 
$469/$537 

$449 
$449 
$399 
$675 

USED 

WE'LL 

PAY SELL 

$275 $375 
$370 $475 
$365 $475 
$500 $650 
$450 $600 

$175 $240 
$225 $315 

$275 $390 

$275 $399 
$250 $375 

PRINTERS 
• Centron ics 779 

Tractor Feed 
• Centron ics P1 
Quick Printer I I  
Line Printer I I  
Line Printer I l l  
• Requ i res Cable 

R/S 26-1401 

SoftSide i s  for those who have adopted a TRS-80, and 
un leashed their i maginations. - a magazine that helps 
you d iscover the end less variety of taks your new 
friend wi I I  do for you . 

Every month we publ ish games, household appl ica­
t ions, educat ional aids, busi

"
ness programs. 

SoltSide means Software! 1 Year - 1 2 issues $ 1 8 .00 

PROG 80 
A bi-monthly magazine for the ser ious programmer 

who wants to know HOW his computer works and 
WHY. Machine language, construction projects, 
specialized appl ications software . . .  not j ust for the 

advanced computer hobbyist, but 
the computerphi le who wants 

the most from his machine. 
$ 15 .00 

I f  you're an Apple I I  

owner, you've been 
ong i ng for a good software 

publ ication and hoping 
someone wou ld get 

around to it .  
We have. Apple Seed is  

to the Apple I I  what SoftSide 
is to the TRS-80. And i t ' s  brand new. 

Apple II enthusiasts w i l l  eat up t h is special 
i ntroductory offer! 1 Year - 12 issues $1 5.00 

N EW USED 

RETA I L HAR DSI DE 
LIST DISCOUNT WE'll 
P R I C E  P R I C E  PAY SELL 

$1 559 $1 000 $650 $850 

$499 $399 $250 $325 
$219 $197 $125 $175 
$999 $899 
$1999 $1 799 
$39 $35 $20 $30 

TRS-80 HARDWARE ACCESSORIES 
Telephone Interface I I $199 $ 1 79 $100 $150 
16K Memory Kits $149 $99 
RS232C Serial Interface $99 $89 $50 $75 
TRS-232 Interface $49 
Data Dubber $49 
Line Cord Suppressor/Fi lter $32 



UTILITIES 

8080-280 Conversion by M. Kelleher. Permits you to 
enter 8080 codings and returns the 280 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 con.;tants and 
conversions, user-defined functions, much more! You 
get power that might otherwise cost you hundreds of 
dollars in additional equipment. It's like getting a 
whole new computer! $49.95. 

MMSFORTH by Miller Microcomputer Services. 
New version of the powerful, fast FORTH language 
compiler for TRS-80. Disk version offers virtual 
memory, supports one to four disk drives, has both 
disk and tape input/output capabilities. A stack­
oriented structured language at an affordable price. 
MMSFORTH cassette version, Level II, 16K $39.95 
MMSFORTH disk version, Level II, 16K $49.95 
MicroFORTH primer $15.00 

TRS-80 Fortran. Includes the finest Z-80 development 
software available: Z-80 Macro Assembler, text 
editor, linkage loader, plus ANSI Fortran IV on two 
minidiskettes - requires a 32K system with one disk 
drive. NEW REDUCED PRICE $150. 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 II, 
16K $9.95. 

NEWDOS by Apparat. DISK ERRORS SOLVED1 
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 
Magic Paper Calculator 
Directory (Disk) 
Alien Invasions 
Form Letter1 Typewriter 

Casino Anthology 
Five Card Stud 
Five Card Draw 
Slot Machine 

War Game 

$9.95 
9.95 
9.95 
9.95 

24.95 

7.95 

7.95 

WRITE FOR OUR FREE 80-PAGE CATALOG 

Circle 313 on inquiry card. 

ACTION GAMES 

by Art Cantil. Sail the China seas, dodging 

pirates and cutthroats, to make 
your fortune trading in arms 

and opium. Level II, 16K. $9.95. 

Slalom by Dens/a Hamlin. Choose between Slalom, 
Giant Slalom and Downhill. Level II, 16K $7.95. 

Air Raid by Small Systems Software. High speed 
machine language program with large and small 
aircraft flying at different altitudes. Ground-based 
missile launcher aimed and fired from keyboard. 
Planes explode when hit, cause damage to nearby 
aircraft. Score tallied for hits or misses. Level I or II, 
4K $14.95. 

All Star Baseball by David Bohlke, Level II, 16K 
$7.95. 

Batter Up by David Bohlke. Level II, 16K $5.95. 

X-Wing Fighter II by Chris Freund. Piloting an 
X-Wing fighter, you're out to destroy the Death Star! 
A new, improved version of an exciting space 
favorite. Level II, 16K. $9.95. 

Ten Pin by Frank Rowlett. A game of coordination, 
the scoring is true to the rules of the sport. Level II, 
16K $7.95. 

Balloon Race by Dean Powell. High above the 
Atlantic, your balloon must be cleverly maneuvered 
with the prevailing winds to reach Paris. Level II, 
16K, $9.95. 

Adventures by Scott Adams. Feel as if you're 
manipu_lating HAL /rom 2001 when you play these 
machine language games. Hardly any rules, finding 
out is part of the fun. Two adventures on 32K disk, 
$24.95. Tape - choose from Land Adventure, Pirate's 
Cove, Mission Impossible, The Count, Voodoo 
Castle, Strange Odyssey, and Fun House. $14.95 
each. 

· 

Dog Star Adventure by Lance Micklus. You're 
trapped aboard an enemy batt/estar ... can you find 
the gold, rescue the princess. discover the plans and 
safely escape? Level II, 16K $9.95. 

Journey To The Center Of The Earth by Greg 
Hassett. Excellent introduction to the excitement of 
ADVENTURE. Written in BASIC for ease of 
understanding, yet fast and fun!! Level II, 16K tape 
$7.95. 

Amazin' Mazes by Robert Wallace. Ever-changing 
maze situation. Leveiii,16K $7.95. 

Kamikaze by Russell Starkey. Command your ship 
against attacking suicide planes. Machine language 
graphics make this fast and fun' L II, 16K $7.95 

Space Battles by Level IV. Assume the role of 
Galactic mercenary, roaming the universe in search 
of enemy aliens and the bounty you reap from 
destroying their ships! Danger, thrills, fast action -
and financial headaches as well! Features three levels 
of play; fast, machine language graphics; real-time 
input; Level II, 16K Tape or 32K Disk. Tape - $14.95; 
Disk - $19.95. 

-�� 
• 

SIMULATIONS 

3-D Tic Tac Toe by Scott Adams. Three skill levels­
author warns you to practice before tackling 
computer's third skill level. II, 16K $7.95 

Star Trek 111.3 by Lance Micklus. One of the most 
advanced Star Trek games ever written. Level II, 16K 
$14.95. 

End Zone by Roger W. Robitaille, Sr. Authentic 
football simulation, right down to the 2-minute 
warning. Level I or II, 16K $7.95 

Cribbage by Roger W. Robitaille, Sr. You versus the 
computer - cribbage played by standard rules. Level 
II, 16K, $7.95. 

'Round The Horn by Rev. George Blank. You're the 
captain of a clipper ship racing from New York to San 
Francisco. Level II, 16K $9.95. 

Concentration by Lance Micklus. One of the most 
popular television games. Level II. 16K $7.95. 

Safari by David Bohlke. You're in the running for a 
film contract at a major Hollywood studio. To qualify, 
you must photograph the most wild animals in their 
natural habitat. Level II, 16K $7.95. 

Pork Barrel by Rev. George Blank. Place you in the 
shoes of an aspiring Congressman. Level II, 16K 
$9.95. 

Backgammon by Scott Adams. Level II, 16K $7.95 

Chess Companion by M. Kelleher. Combines chess 
clock features with ability to record your moves while 
action is fast and furious. Level II, 16K $7.95 

Sargon Chess by Dan and Kathe Spracklen. Winner 
of the 1978 San Jose Microcomputer Chess Tourna­
ment. Level II, 16K $19.95. 

PERSONAL 

RPN Calculator by Russell Starkey. A self-document­
ing calculator program. Uses Reverse Polish Notation 
with 4-level stack, 100 memories, scientific functions. 
Level II, 16K $9.95. 

Home Financial Management by M. Kelleher. Turns 
your computer into a personal financial advisor. Level 
II, 16K $9.95. 

Ham Radio by M. Kelleher. Amateur Frequency Allo­
cations, ID Timer, Q-signal File, Amateur Log 
Routine, Propagation Forecasting. L II, 16K $9.95 
Special Disk-enhanced version, 32K $24.95 

Educator Assistant by Steve Reisser. Five programs 
of value to educators. Compute percentage, 
individual student averages, class averages, standard 
test scores, final grades. L II, 16K $9.95 D, $14.95. 

Typing Tutor by 80US. A set of programs designed to 
teach you touch typing. Takes you from basics to 
high-speed drill, with quizzes and grades. Progress at 
your own pace, and have fun mastering an 
enormously useful skill. Level II, 16K - $19.95. 

Personal Finance b, Lance Micklus. 33 different 
budgets can be easily adapted by user to fit his 
individual needs. A 2-part program. entry and 
search. Level II, 16K $9.95. 

Advanced Personal Finance by Lance Micklus. Same 
as above with advanced analysis routine. Supports 
Disk Files D, 32K $24.95. 

Basic Statistics by Steve Reisser. Pearson product­
movement correlation coefficient, chi-square, Fisher 
T-test, sample analysis of variance, Z-scores and 
standard scores, with a random number generator 
built in to simulate data. L II, 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. 

TRS-80 SOFTWARE 
EXCHANGE 

EST at: 603-673-5144 

P.O. BOX 68, Milford, NH 03055 
BYTE November 1979 195 



A Proposed Graphics 
Software Standard, Part 1 

Vincent C Jones, 1913 Sheely Dr, Ft Collins CO 80526 

A major stumbling block to making good software 
available in the personal computer market is the lack of 
standardization. Each manufacturer and software 
developer establishes internal standards for software and 
hardware interfaces, and they are usually incompatible 
with one another. Reasons for this vary from the 
experimenter's attempts to save 1 byte of memory in a 
14 K byte program, to the mainframe manufacturer 
seeking to protect a development investment. The net 
result is the same. Extensive modifications are typically 
required to run software on any machine that differs 
from the original development's hardware and software 
configuration. 

In an effort to prevent this fragmenting effect from 
overwhelming graphics applications programming, the 
following graphics interface software protocol is pro­
posed as a standard. 

This two-part article presents a complete 
microcomputer-oriented graphics software protocol and 
the algorithms required to implement it on typical raster 
scan graphics displays. The functions of hardware 
initialization, screen erase, point display, line generation, 
character generation, and animation are defined, and 
their implementation is demonstrated with a sample 
8080/Z80 assembly language version for the Cromemco 
Dazzler. The power of a standard protocol is illustrated 
by a diagnostic demonstration program using the propos­
ed 1 K byte 8080 assembly language protocol standard. 

The standard actually proposes two separate but 
dependent protocols. The top-level protocol is machine 
independent. It defines a standard display coordinate 
system, several standard display modes, the available 
functions, and what these functions do. For example, a 
request for a red line from the center of the screen to the 
bottom right corner would always require the following 
command sequence: 

CHAR (RED) 

CURSOR 
(128,128) 

LINE (255,0) 

Set the current 
color to RED 
Move to the 
center of the 
screen 
Draw the line 

Obviously, not all displays are capable of color; a 
black and white display would draw a white line instead. 
To compensate for any deficiencies in the hardware that 
is being used, a feedback path is included to inform the 
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user program of the available capabilities. General-pur­
pose programs can check to verify that the display being 
used is suitable and, if necessary, display an error (or 
warning) message, or use a different algorithm to 
accomplish the task at hand. For example, a TV tennis 
game could check to see if full color was available. If so, 
it could use red paddles, a yellow ball, a green court, and 
white boundaries. If only three colors were available, the 
paddles and ball could be the same color. If only a black 
and white display was available, all markings could be in 
white with a black court and background. 

The lower-level protocol defines the calling sequences 
used in a particular programming language. When 
necessary, it also defines where the routines are loaded in 
memory, and the addresses of their calling vectors. 
Returning to the example of drawing a red line, an 8080 
(or Z80) assembly language program would use the in­
struction sequence: 

MVI 
CALL 
LXI 
CALL 
LXI 
CALL 

A,llH 
0113H 
H,8080H 
010AH 
H,FFOOH 
OllOH 

;Code for Red 
;Vector for CHAR 
;X = 128, Y = 128 
;Vector for CURSOR 
;X = 255, Y = 0 
;Vector for LINE. 

Similarly, a BASIC program would read: 

REM - Set the current color to RED 
CHA 17 
REM - Move to the center of the 

screen 
CUR 128,128 
REM - Draw the line down to corner 
LIN 255,0. 

Suitable standards for other languages remain to be 
developed. Reader suggestions are welcome. 

0,255 

<.:J 
z 

(/) 
<( 
w 
cr 
u 
z 

0, 0 INCREASING X- 25 5,0 

Figure 1: Standard coordinate system used in the proposed 
graphics software standard. 



5 reasons wh' ,ou should not flu, 
the electric p�J��J! II TM 

C h e c k  the a p p ropri ate box (es) : 

---.----,.....-c.__j You love typing the same copy 20 thousand t imes a day. 

D Your secretary can type 250 words per m i nute. 

D You 're dying to spend $1 5,000 on a word process ing system, just for the 
tax i nvestment cred it. 

D All your capital assets are tied up in a 1 0-year su pply of correction f luid.  

D You never commit a s ingle thought to paper. 

If you h ave chec ked one or m ore boxes, you d o  not n eed The E l ectric Penc i l .  
On t h e  oth er hand,  you m a y  wa nt t o  j o i n  the thousa n d s  o f  p eo p l e  who have n 't 
chec ked a s ing le  box. Have we got a version for you? The E lectr ic  Penci I II is a Charac­

ter Oriented Word Processing System. 
Th is means that text i s  ente red as a 
str ing  of conti n u ous cha racters and is  
man i p u l ated as such.  Th is a l l ows the 
user enormous freedom a n d  ease i n  the 
movement and hand l i ng of  text. S i nce 
l i ne end ings a re never d e l i neated, any  
n umber of cha racters, words, l i nes or  
paragraphs may be i n serted o r  del eted 
anywhere in the text. The ent i rety of 
the text sh ifts and opens up or c l oses 
as needed in  fu l l  view of the user. The 
typ ing of carr i age retu rns or  word 
hyphenat ions is  not requ i red s i nce 
l i nes of text a re formatted automatic­
a l ly .  

As text i s  typed and the end of a 
l i n e  is reached, a parti a l l y  completed 
word i s  sh i fted to the beg i n n i n g  of the 
following l i n e. Whenever text i s  i n sert­
ed or  de l eted, exist ing  text i s  pushed 
down o r  p u l led up i n  a wrap around 
fash ion. Everyth i n g  appears on the 
v ideo d isp l ay as it  occurs, wh ich  e l im­
i n ates guesswork. Text may be revi ew­
ed at w i l l  by var iab le  speed scro l l i ng 
both in the forward and  reverse d i rec­
t ions. By us ing  the search or sea rch 
and replace functions, any str i n g  of 
ch aracters may be located and/o r  re­
p l aced with any other st r ing  of charac­
ters as desi red. 

Numerous  combinat ions of 

CP;M versions 
Digita l  Research's CP/M, as wel l  as  

i ts derivatives, i nc lud ing I M DOS and 
COOS, and Hel ios PTDOS vers ions  are  
a l so ava i l ab le. There are several  NEC 
Spi nwriter pr int  packages. A ut i l ity 
program that converts The E l ectr i c  
Penci l to  CP/M to  Penci l fi l es, ca l l ed 
C O N V E R T, is on ly  $35. 

Features 
• CP/M, I MOOS and H E L l OS compat ib le  
• Supports four  d isk dr ives 
• Dynamic print formatting 
• DIABLO and N EC pri nter packages 
• Multi-column formatting  in one pass 
• Print val ue chai n ing 
• Page-at-a-time scro l l ing 
• B id i rectiona l  mult ispeed scro l l i ng  con­

trols 
• Subsystem with pr int val ue scoreboard 
• Automatic word and record numbe r 

ta l l y 
• Cassette backup for add it iona l  storage 
• F u l l  marg i n  control 
• E nd-of-page control 
• Non-pri nt ing text commenti ng  
• Li ne and  paragraph i ndentat ion 
• Centeri ng 
• Underl i n i n g  
• Bold face 

Upgrading policy 
Any vers ion of The Electric Penci l  

The Electr ic Penc i l  I I  operates 
with any 8080/Z80 based microcom­
puter that supports a CP/M d is k  sys­
tem and uses an lmsai V I O, P rocessor 
Tech. V D M- 1 ,  Polymorphc V TI, Sol id 
State Mus ic  V B- 1  B or  Vector G raph ic  
v ideo i nte rface. REX vers ions  a l so 
ava i l a b le. Specify when us ing CP/M 
that h as been mod ified for Micropo l is 
o r  North Sta r d i s k  systems as fol l ows: 
for North star add suff ix A to vers ion 
number; fo r Micropo l i s  add suffix B, 
e.g ., SS- I I A, D V- 1 1  B. 

Vers. Video Pri nter Price 

SS- 1 1  SO L TTY or s imi lar  $225. 
SP- 1 1  VTI TTY or simi lar  225. 
SV- 1 1  V D M  TTY or simi lar  225. 
S R- 1 1  REX TTY or simi lar  250. 
SI- l l  VIO TTY or s imi l a r  250. 
DS- 1 1  SO L Diab lo 1 6 1 0/20 275 .  
DP- 1 1  VTI Diab lo 1 6 1 0/20 275 .  
DV- 1 1  V D M D iablo 1 6 1 0/20 275. 
D R - I I  R E X D iab lo 1 6 1 0/20 300. 
DI- l l V I O D i ab lo 1 6 1 0/20 300. 
NS- 1 1  SO L N EC Spi nwriter 275. 
N P-· 1 1 VTI N EC Spinwriter 275. 
N V- I I  V D M N EC Spi nwriter 275 .  
N R- 1 1  R E X  N EC Spi nwriter 300 . 
N l - 1 1  V I O  N EC Spi nwriter 300. 
SSH SO L Hel ios/TTY 250. 
DSH SO L He l ios/D iablo 300. 

Attention: Tas .. so Users! 
l i ne length, page length, l i ne 
spac ing  and page spacing  permit 
automatic formatti ng  of any  m 

ss 
MICHAEL SHRAYER SOFTWARE. INC.  

The Electric Penci l  has  been de­
s igned to work with both Leve l I 
( 1 6K system) and Level II mod­
els of the T RS-80, and with v i r­
tua l l y  any pr inter you choose. 
Two vers ions, one for use with 
cassette, and one for u se with 
d is k, are ava i l ab le  on cassette. 

form. Characte r spaci ng, bold 
face . mult ico lumn and b id i rec­
t iona l  pr int ing  are incl uded i n  
the D i a b l o  vers ions. Mu lt ip l e  
col umns w i th  r i ght  and left justif ied 
marg ins  may be pr i nted in a s i ng l e  pass. 

Wide screen video 
Vers ions a re ava i l ab l e  for l msa i  

VIO v ideo users with the h uge 80x24 
character screen .  These vers ions put a l ­
most twice as many  cha racters on the 

1 1 9 8 Los Robles Dr 

Palm Springs CA 9 2 2 6 2  
1 7 1 4) 3 2 3 - 1 400 

may be u pgraded at any time by s im­
ply retu rn ing  the original d i sk  or cas­
sette and the pri ce d i fference between 
vers ions, p l u s  $ 1 5  to Michael Shrayer  
Software. On ly  the o ri g ina l l y  purchas­
ed cassette or  d iskette w i l l  be accepted 
for upgrad i n g  u nder  th i s  pol icy. 

The T RS-80 d i s k  vers ion  i s  easi l y  tran ­
sferred to  d is k  and  i s  fu l ly i nteractive 
w ith the READ, WRITE, D I R, and 
KI L L  routi nes of T RSDOS 2. 1 .  

Vers ion Storag� 

T RC 
T RD 

Cassette 
D i s k  

Price 

$ 1 00. 
$ 1 50. 

screen ! ! !  Demand a demo from your dealer ! 
C i rc le  3 1 9  on i nq u i ry card. BYTE November 1979 197 



WE ARE KNOWN FOR OUR PROMP� 
COURTEOUS SERVICE 

TELETYPE MODEL 43 
• 4320 AAA (lTL interface) . . . . . . . . . . . . . . . . . . . . .  $985 
• 4320 AAK (RS232 interface) . . . . . . . . . . . . . . . . . .  $1 ,085 

with transformer to operate on 50Hz, 220v, instal led 
i nside cabinet . . . . . . . . . . . . . . . . . . . . . . . . . .  add $100 

We stock paper and ribbon for tile Te/elype Mode/ 43 

PET, N EC SPINWRITER, DIABLO, CENTRONICS, 
TRS-80, PER SCI also available. 

HAZELT I N E  1 500 (assembled on ly) . . . . . . . . . . . . . . .  $945 
1 51 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 ,085 
with 50Hz, 220v current adaptation . . . . . . . .  $100 
also avai lable with Danish, German or French 
character sets . . . . . . . . . . . . . . . . . . . . . . add $30 

I NTERTU BE I I  . . . . . . . . . . . . . . . . . . . . . . . . . . . . $800 

IMS 5000 SERIES, COM PLETE Z80 SYSTEM 
2 1/0 ports, 1 K EPROM bootstrap loader, double 
density, dual 5% " d isks, CP/M. S-100, 1 2  slot main­
frame. A new r is ing star! No waiting. 

MARINCH I P  SYSTEMS M9900 
ELEGANT 1 6  B IT CPU , S-1 00 COMPATI BLE. 

Multi-user, m ult i-processor operating system. PASCAL, 
Extended precision commercial BASIC, FORTH, M ETA & 
applications package. Complete k it  and DISCEX soft­
ware $550; Assembled $700. We configure systems to 
meet your budget & your needs. Hard Disk interface (with 
software) avai lable. 

IMS M EMORY, 1 6K Fully static, 250 ns . . .  $280 

TEl S-1 00 Mainframes 
1 2 slot - MCS 1 1 2 . . . . . . . . . .  $433 
22 slot - MCS 1 22 . . . . . . . . . . . . . . . . . . . . . . . . . . $609 
These mainframes are completely assembled, tested 
and contain everything required for plug-i n operation. 

TARBELL Floppy Disk Control ler . . . $255 

KONAN HARD DISK CONTROLLER . . . . $1 ,550 
S-1 00 compatible, plugs into S-100 mainframe. 

INTERTUBE SU PER BRAI N . . . . . . . . . .  $2,885 
Dual Z80, dual  floppy double density, 4Mhz., CP/M. 
Contained in lntertube I I .  

INNOTRON ICS -the most reliable 8 "  floppy drive on the 
market ! MTBF greater than 8,500 hours. Head l i fe greater 
than 1 5,000 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 
Orig inate/Answer. 300 baud. 

TO OROER: We ship within 24 hours after receipt of certified check. money order or cash­
iers check. Credit cards: add 4 % .  Personal checks: allow ten days. $12 shipping for ter· 
minats. $3 for memories and modern. New York residents include sates tax. Prices and 
availability subject to change without notice. 

-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 

DAY, EVENING, WEEKEND, HOLIDAY CALLS WELCOME! 
(212) 448-6283 (212) 448·6298 
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The Standard Display 
The protocol defines a s tandard display device to cir­

cumvent hardware differences . The standard device 
displays 256 lines with 256 points on each line . As shown 
in figure 1, the origin (X = 0, Y = 0) is defined as the bot­
tom leftmost point on the display. X increases to a max­
imum value of 255 as you move to the right, Y increases 
to 255 as you rise to the top. This defines the first 
quadrant of the standard Cartesian coordinate system. 
Each picture element (pixel) may be black, white, red, 
green, blue, yellow, cyan, or magenta (any combination 
of the three primary colors ) .  

The display t o  b e  used is programmed t o  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 a llows for displays, such as 
the Cromemco Dazzler, which offer a trade-off between 
resolution and color. Two additional modes provide the 
abili ty 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. 



INTERTEC'S 

INTE�TlBE I I. 
ATT E N T I ON O E M 's and D E A L E R S :  

Your customers request l n terTube 
term ina l s  for  one s imp le  reason .  They 
outperform the compet it ion so we l l  
that i t 's foo l ish to consider a n y  
other term i n a l .  A d d  t o  that l nterT u be's 
rugged design  which i nsu res you of 
the re i  i ab i  I i ty that br i ngs customers 
back. And modu l a r  design eng i neeri n g  
that ma kes serv ice a sna p !  

But best o f  a l l ,  the l nterTube i s  
read i l y  ava i l ab l e .  J ust a qu ick ca l l  and 
you ' l l  have un its i n  stock .  
I m med iate l y !  And our  sched u led 
del ivery program wi l l  he l p  you keep 
them in stock .  

Good marg i ns ,  good serv ice, good 
del ivery . S i m p le?  You bet it i s !  
l nterTube I I  dea lersh i ps a n d  O E M  
agreements are now ava i l ab l e  i n  many 
areas. Contact us  today and start sel l i n g  
from stock tomorrow!  

Circle 1 80 o n  inqu iry card. 

VIDEO DISPLAY TERMINAL 

The l nterTube I I  V ideo D isp lay Termina l  
i s  tru l y  representative of th e l atest 
state-of-the-art advances i n  
m icroprocessor technology.  I ts basic 
te l etypewriter com patab i l i ty 
combi ned with i ts numerous "smart" 
term i n a l  featu res sati sfy the u n iversal 
req u i rement for a low-cost, h igh 
performance v ideo term i n a l .  

You get everyth ing  you need. An  u pper 
and lower  case cha racter set d i sp layed on 
a sharp 8 X 1 0  dot matr ix .  A fu l l  24 1 ine 
by 80 character screen .  A status l i ne 
d i sp l ayed i n  reverse v ideo .  A com plete 
ASC I I keyboard with an 1 8-key 
numer ic  pad . 

You get fu l l  cu rsor add ressi n g, 
automatic repeat of a l l  keys and  
i nd iv idua l  backspace and sh i ft lock keys. 
P lus ,  a graph ics mode for easy des ign 
a nd d i sp l ay  of a l l  types of forms. And 
an RS-232 ser ia l  pr i nter port. 

And you get everyth i ng your operators 
need to make the i r  jobs a pleasu re . A 
hooded d i sp l ay  that cuts g l a re a nd g ives 
extra pr ivacy . A wide bandwidth mon itor 
for sharp images everywhere on the screen.  
Be l ow-the- l i ne  cha racter descenders to 
make read i ng easier .  A progra m m ab le 
wh ite-on-b lack or b l ack-o n-wh ite d i splay 
and a sel f-test mode for easy ma inta inab i l ity . 

You get h igh powered text ed it ing with 
such featu res as character and l ine  
i nsert/de l ete, fu l l  a nd/or pa rti a l  b lock 
transmit ,  p rogrammab l e  e nd-of- l i n e  
term inators, and protected f ie lds .  A l l  
standard !  A n d  a l l  for a reta i l  p rice you 
won 't be l ieve . . .  o n l y  $995 . I ncred i b l e !  
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To facil i tate matching the hardware requirements of 
many displays, an initialization command is also 
required : 

lNITG : Initia lize 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 detai l . 

IN lTG 
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 

SPECIALIZING IN 

2;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 resol ution mode, the l ow-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 ) .  

QUALITY MICROCOMPUTER HARDWARE 
INDUSTRIAL • EDUCATIONAL • SMALL BUSINESS • PERSONAL 

B U I L D I N G  B LO C K S  FOR M I CROCOMPUT E R  SYST E M S ,  C O N T R O L  & TEST E Q U I P M E NT 
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R2 1/0 
2K ROM 

2K RAM 

3 Serial Ports 

1 Para l le l  Port 

WIRED: $295.00 

ECT- 1 00- F 
RACK M O U N T  

' C A R D  CAGES 

KIT: $200.00 
WIR ED: $250.00 

1 6  K RAM 

I, F U LLY STATI C  

M E MORY 

. K IT: $279.00 
WIRED: $31 0.00 

TT- 1 0 
TABLE TOP 

MAI N FRAMES 

K IT: $340.00 
WIRED:  $395.00 

Circ le 1 20 o n  i n q u i ry card. 



C i rc le  1 75 on i n qu i ry card . 
Circle 401 on i n q u i ry card. 

WtiAT0ITm SYSTEMS 
64K RAM BOARD fo r A p p l e  I I * . 

Final ly, the world's most popular  data base 
query system can be used in one of the world's 
most popular  person a l  computers- Apple I I * .  

The Zs-SYSTEMS 64K RAM 

board is designed to operate 
in any Z80 based microcom­
puter having S - 1 00 bus. It 
uses 1 6K dynamic RAM chips, 
& features: 

Compatible with Cromemco 

and M/PM multiuser. Fully 
assembled , burned in, & 

tested. Available from stock 
to 60 days 

W H A T S I T'" is a l s o  ava i l a b l e  f o r  

• N o r t h s t a r  B a s i c  & C P / M . · ·  - Board select 
As low as $500.00 in 

quantities of 1 00 

• I B M  s i n g l e & d o u b l e  d e n s i t y .  l co m  m i c r o .  
- Bank select 
-Transparent on-board Price of one . . . .  $695.00 

M i c ro p o l i s  M o d  I & I I .  H e l i o s  I I .  A l ta i r  H a rd S e c t o r .  refresh 

S ee it at t h e  

W e s t  C o a s t  C o m p u t e r  

F a i re ,  b o o t h  3 2 7 .  

-2 or 4MHz operation 
(w/ no wait state) 

-Memory disable 

FLOPPY DISK 
CONTROLLER 

With 16K RAM . . . . .  $359 . 00 
Plus shipping charges 

•IN F O R MATI O N  U N L I M IT E D  
P 0 B o x  8372 

M e r r i l l v i l l e .  I n d i a n a  464 1 0  

( 2 1 9 ) 924-3522 

D e a l e r  i n q u i ry w e l c o m e .  

Handles with n o  modification 
up to: 

• 4 standard 8" drives 
(Shugart or compatible) or 

• 3 minidrives 5" 

Run with 2 or 4 MHz CPU 

Use CP/M Disk Operating System 
Using the 1771 LSI controller 

Price of one . . $245.00 

PC board only. . . $35.00 

SEND FOR FREE INFORMATION 
6 months warranty on our boards with normal use 

Wirn t s r t  rs .1 t r a d e rn n r k.  of C o m p u t e r  Hcadwa r e  
Apple I I  rs  rl r r a d e rn ,1 r k  of Apple C o m puters I n c  

· C P  M +S a t radema rk of O r g r t a l  Reser1 r c tr 

PASCAL COMPILER 
PascaliMT"�' is designed to run under CP/M . 
It provides an efficient development cycle 
plus efficiently executing object programs us­
ing a h igh ly structured language so fewer 
programming errors are made.  Pascai/MT 
has extensions to standard Pascal. 

Features: 
"Compiler executes only in 32K. 
"Oirec/ 110 manipulation. 
"Logical Functions allow bit manipulation. 
·Assembly languages interface. 
"Object programs execute ten times faster than 
P-code system. 

·Includes real lime symbolic debugfler. 
"Accurate 16 digit BCD business aflthmetic. 
Package Inc ludes System Diskette and In ­
struction Book (Requires CP/M) 
price $1 0000 
" Pascal Users Manual and Report" is avail­
able and highly recommended , price $995 

Zg-SYSTEMS 
PO Box 1847, San Diego, CA 92112 (714) 447-3997 

FROM THE ORIGINA TOR OF THE TRS-80 PROJECT 
HEADQUARTERS FOR PASCAL 

UCSD PASCAL 
The powerful ,  general purpose language sys­
tem . originally developed for large, complex 
system. is now available from FMG for your 
TRS-80. This new FMG/UCSD Pascal System 
greatly increases the value and capability of 
the TRS-80. 

Package Includes: 
:��;::%%;�%Jtem 

"280 Macro 
Assembler 

'Library 
"Pascal Compiler 
"Utilities and System 

Reference Book ( Requ ires 48K, ) 
Price. . $150" 2 drive System 
available without Macro Assembler. 
Linker and Library 
(not for compil ing programs) . .  price $100" 

High Level Languages for the TRS-80 
BASIC • FORTRAN • COBOL • PASCAL 

I=J Cal l  o r  wrrte for complete rnformat ion J�J 

4 !� 
P . O _  Box 1 6020 (81 1 )  • (81 7) 294-251 0 

Fort Worth , Texas 761 33 

TRS-80 COMMUNICA TOR 
New RS232 Commun ication Program that 
allows your TRS-80 to transmit or receive 
programs and data f i les. Also makes the TRS-
80 into a remote term inal .  Requ i res Radio 
Shack RS232 .  
CP/M version . $25" 
TRS DOS version $3000 

CP!MrE' OPERA TING 
SYSTEM New 1 .  5 Verswn 

Includes RS-232 and l/0 Byte implementa­
t ion .  Editor, Assembler, Debugger and Util i­
t ies for 8080 and Z80 Systems. 

Package Includes: 
"CP/M System OiskeNe SW' 
"CP/M Features and facilities Manual 
"CPIM Editor's Manual 
"CPIM Assembler Manual 
"CP/M Debugger Manual 
'CP/M Interface Guide (Requires 16K  and ) 
PFliCE.  $150" one drive min .  

Set  of 5 manua ls  . S25" 
Update for 1 .4 version owners. 
new disc supplied. . $20" 

lRS-80 15 a regrsterer.l trademarK o l  Radru Shack e CP M rs a reqrstered trilrlemark ol Orgrtal Researcl1 Corp 

Circle 1 38 on i nq u i ry card. BYTE November 1979 201 



Circle 89 on i n qu iry card. 

TRS -80  BUSI N ESS PROGRAMS 
So good, they're guaranteed!!! 

These are the best . . .  & we're willing to back them up 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 
+ Util ize Fast Assembler Routines 
+ Run under DOS 2 .2 
+ Include Complete Support 
+ Run On 2, 3, or  4 Disk Drives 

On-line lnven10ry . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $600 
Up to 1 800 Items on 4 Drives. Distributor/Jobber orientation. Includes invoice printing' 

Point of Sale w/lnventory 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 1 200 accounts on 4 Orives.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 & 2 1 00 Transactions/Month on 3 Drives; 

300/900 on 2 !  Supports multiple cost/profit centers, user has complete control of formatting. Prints 
Balance Sheet, Income Statement IP&LI. ledgers, Journals. Transaction Reports, Posting Reports . . .  A 
Total General ledger System! 

Payrol l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $500 

Up to 600 employees on 4 Drives! Handles Federal, State, Tips, Dues & Deductions. Complete user 
control of all payroll functions. Prints on the same check as the General ledger! 

Mailing list . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $200 
Up to 1 800 Names on 4 Drives' Six character alphanumeric key & 4 character select code lor each 

record. Sort by key, name, state or ZIP code! 

MANUALS ONLY . . . . .  . . . . . . . . . . . . . . . . . . . . . • . • . . • . • . . . . .  $20 each 

WRITING YOUR OWN?????? 
Save Days, Weeks, Months with Data Access' proven uti l ity packages. On diskette . 

Memory Sort . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . · . . . . . . $39 
Speed operation of BASIC programs' VERY FAST in memory assembler sort. Supplied pre·lrnked to load 

at any 4K boundary through 48K. 

Disk Sort Routines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . · · . . . . . $79 
Make the most of disk capacity & speed' Reads random data lrom disk, perlorms FAST assembler sort, 

and returns alphanumerically sorted list ready to pass to other program operations in BASIC. Reads & 
sorts 1 000 records in less than 5 Minutes! Sorts as many records as can be contained on your disks1 

Data Base Manage w/ISAM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . · . . .  $ 1 7 5  
Complete database handling system! ISAM directory; interactive record create, delete, edrt, drsplay and 

print; file compress and backup; routines for loading assembler programs from BASIC; drsk sort;
_ 

INKEY 
data entry subroutines; random and sequential access to any record. lnteractrve data base specrfrcatron. 
All source included! 

'Oete Access Corporation guarantees that its programs will toed & run, 
end that they ere free from programming defects. 

A licensing agreement is required for each instel/etion of the above programs. 

DEALER I N QU I RES INVITED 

Call for the name of the dealer in your area, or  order direct from: 

DATA AccEss CoRpORAT iON 
1 1 205 SOUTH DIXIE HIGHWAY 

MIAMI, FLORIDA 33 1 56 

1305) 238·7 9 1 9  

• TRS-80 is a trademark of Radio Shack. 
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ASCI I Standard F unction 
Mnemonic H exadec ima l  

MAXR 
Display Mode Selection 

N U L  00 Maximum resolution 
MAXC SOH 0 1  M aximum colors 
R 1 28 STX 02 1 28 by 1 28 
R64 ETX 03 64 by 64 
RXXX EOT 04 U ndefined 

Carriage Control 
BS BS 08 Backspace (opt ional) 
HT HT 09 H orizontal tab (optional) 
LF LF OA Line feed 
VT VT OB Vertical tab  (optional) 
FF F F  oc Form feed 
CR CR OD Carr iage return 

so so OE 
Character Style 
U ndefined 

Sl S l OF U ndefined 

Current Color Selection 
BLK D LE 1 0  B lack 
RED DC1  1 1  Red 
BLU DC2 1 2  B lue 
MAG DC3 1 3  Magenta 
GRN DC4 1 4  Green 
YEL NAK 1 5  Yellow 
CYN SYN 1 6  Cyan 
WH I ETB 1 7  Wh ite 
N ETX 1 8  Eight 

0 to to optional N 
E GS 1 F  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 posi tioning 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 ANIMA T 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 s tart 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 AL T -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, i t  
i s  necessary to reinitialize wi th  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 o f  a l l  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 

R o u t i n e  Vect o r  A d d ress Para meters 
(hexa d e c i mal )  

I N ITG 1 04 
PAGE 1 07 
C U RSOR 1 0A 
DOT 1 0 D 
LI N E  1 1 0 
CHAR 1 1 3  
A N I MAT 1 1 6  

H L  = f i rst f ree address 
Returns display desc ription in  H L  
None 
H = X coord i nate; L = Y coordinate 
None 
H = X end coordinate; L = Y end coordinate 
A = ASC I I  value of character 
None 

Table 2:  8080 assembly language standard vector addresses. 

I A N I M  l 
I 

A N I M  = 

COL = 

MRCOLS 

MCCOLS 

MRSCLF 

MCSCLF 

0 7  

C O L  l 
0 7  

: 
0 6  

: 
0 6  

H 

M R�O L S  : l �R S C L� 
0 5  0 4  0 3  0 2  0 1  D O  

M A X R D  

L 

M C C:O L S  : l �C S C L� 
0 5  0 4  0 3  0 2  0 1  DO 

M A X  C D  

0 - De lay t o  start o f  vert ical blanking. 
1 - Double buffered a n imation supported. 

1 - D isplay is in color .  
0 - D isplay is  black and white .  

- Colors (g rey shades) in  MAXR mode. 

- Colors (g rey shades) in MAXC mode. 

-=-c----,-2-'5-'6-...,---,---- in MAXR mode. 
D isplay resolut ion 

--=----'2::..:5:...:6 ____ in  MAXC mode. 
D isplay 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 i s  given in figure 2 .  The colors 
and scale factor fields which are available in register H 
describe the display when m aximum 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, 
o ther 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 ANIMA T 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 A1 
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GREAT 
PET 

S OFTWA RE 
"Precise, hu manized,  wel l  documented an excel lent 
val ue" are the applauds now being g iven to U n ited 
Software's l ine  of software. T hese are sophist icated 
programs d es ig ned to meet the most stringent needs of 
i ndividuals and bus iness p rofess ionals. Every package 
is fu l ly  documen ted and i n cludes easy to understand 
operator instruct i ons.  

DATABASE MANAGEMENT SYSTEM - A comprehensive, i nteractive 
system l i ke those run on m a i nframes! Six modules compris ing 4?'< of 
programming al low you to; create. edit, delete, d isp l ay ,  pr int ,  sort, 
m e rge, etc., etc. - databases of u p  to 1 0,000 records. Pr inte r  routines 
automatical ly generate reports and labels on demand. 60 pages of 
concise documentation are i ncluded. Requ i rements - 1 6-32K PET and 
2040 Dual  Disk (pr i nter optional) . . . .  Cost $ 1 25 
ACCOUNTS RECEIVABLE/PAYABLE - A  complete, yet s imp le  to use 
accounting system designed with the small busi nessman i n  m i n d .  The 
Un ited Software system generates and tracks p u rchase orders and 
i nvoices al l  the way t h rough post ing "control led" accounts payable and 
accounts rece ivable subsystems. 
Keyed Random Access fi le methods makes data access a lmost 
i nstantaneous. The low-cost solut ion for the fi rst t ime computer user 
with u p  to 500 active accounts. Req u i rements - 32K PET, Dual  Disk. any 
SO-co lumn pr inter. . .Cost $ 1 75 
CASH RECEIPTS & DISBURSEMENTS - Makes it a breeze to track al l  
outgo i n g  payments made by any type of busi ness operat ion.  Checks 
are tracked by n u m ber  and categorized by type of expense. Sort ing ,  
summary, and audi t  t ra i ls  make i t  easy to post to  general ledger.  Th is  
system a lso categorizes incom ing receipts. Uses KRAM fi le access 
method. R e q u i rements - 32K PET, Dual D isk  ( p ri nter opt iona l )  . . . . Cost 

$99.95 
KRAM - Keyed Random Access Method - The new, u l tra-fast access 
method for the PET Disk,  provides keyed retrieval/storage of data, in  
either d i rect or sequent ia l  mode ,  by e i ther  f u l l  or partial key values. 
Written by U n ited Software i n  6502 mach i n e  code, and designed with 
the PET in  m i n d ,  i t  exploits al l  the benefits of the PET Disk,  a l lowing ful l  
opt i m ization of you r system. 
KRAM provides flexib i l ity never seen on a micro before. KRAM is 
modeled after a very powerful access method used on large-scale I B M  
Virtual Storage mainframes. S o  " K R A M "  al l  y o u  c a n  into y o u r  PET - i t  
w i l l  love you f o r  i t .  .Cost $79.95 
(Sub l icenses avai lable to software houses . )  

PROGRAMS FOR 
ENTERTAINMENT 
Space Int ruders 

("Best Game of 1 979") . . $ 1 9.95 
J u ry/Hostage . . . .  1 2.50 
Kentucky Derby/Roulette 9.95 
Al ien 1 . 0 ./Tank . . . . . . . . . .  9.95 
Tunnelvis ion/Maze C hase 1 4.95 
Submar ine Attack 9.95 
Battle of M idway . .  7 . 95 
Laser Tank Batt le . 9 .95 
Swarm . . . . . . . . . . .  1 4.95 

Super Startrek . . . . . . . • . . . 1 4.95 
PET M usic Box . 29.95 

UNITED SOFTWARE 
PROGRAMS FOR BUSINESS 
Checkbook . . . . .  . . .  $ 1 5.95 
Mortgage . . .  1 5.95 
Finance . . . . . . . .  1 2.95 
Bonds 1 2.95 
Stock Analyzer . . . . . . .  22.95 
Stock Options . . . . . . . . . . .  24.95 
6502 Macro Assem bler  . . .  49.95 

Look for the R ED -W H I T E - B L U E  U n i ted Software D i splay at 
you r local computer dealer,  or send c h e c k  o r  moneyorder, 
p lus $ 1 .00 s h i p p i n g  to: 

U N IT E D  SOFTWARE OF AMERICA 
750 T h i rd Ave. 
New York, N .Y .  1 00 1 7  
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Dealer i n q u i ries i n v ited 

M n e m o n i c  

IGR 
PAG 
CUR 
DOT 
L I N  
CHA 
ANM 
TXT 

V a r i a b l e  
N a m e  

A1  
A2 
A3 
A4 
A5 
A6 
A7 
AS 

F u n ct i on 

I N  lTG 
PAGE 
C U RSOR 
DOT 
L I N E  
CHAR 
ANI MAT 
PR I NT 

D i s p l a y  
Parameter 

A r g u m e n t s  

None 
None 
< X > ,  < Y > 
None 
< X > ,  < Y >  
< numer ic  ASC I I  va lue > 
None 
Equ iva lent  to pr in t  except on d isp lay 

X scale factor ,  h igh- resolut ion mode 
Y scale factor ,  h igh- reso lut ion mode 
Ava i lable colors ,  h igh- resolut ion mode 
X scale factor, maximum color mode 
Y scale factor, maximum color mode 
Ava i lable colors . maximum color mode 
Animat ion support 
G rey scale 

Table 3: BASIC standard 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 n o t  fami l iar  w i th 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 obscuri ties in logic which make programs 
excruciating to debug and impossible to maintain . 

The INITG and DOT routines are the only routines 
which normally require extensive adaptation to suit dif­
ferent displays. Since the Matrox ALT-256 * *2 is the only 
currently available low-cost display which is not direct 
memory access (DMA) refreshed from program memory 
and an enhanced 8080 assembly language package that is 
compatible with this standard is available from Matrox, 
the special considerations required to program I /0 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-HO M E  
COM PUTER BUSI N ESSES 
In  "Low Capital, Startup 
Computer Businesses" 

CONSULT I NG • PROGRAM M I NG • M I CRO C O M PUTER 
OPPORTUN I T I ES • SOFTWARE PACKAGES • FREELANCE 

WRITING • SEMI NARS • TAPE/DISC CLEAN I N G  • F I ELD 
SERVICE • SYSTEMS H OUSES • LEASI N G  • SUPPLIES • 

PUBLISH i i-JG • HARDWARE DISTRIB UTORS • SALES 
AGENC I ES • USED COMPUTERS • FI NDER'S FEES • 
SCRAP COMPONENTS • A ND MORE . 
Plus - ideas on moonlighting, going 
fu l l-t ime, i mage bui ld ing, revenue 
bui ld i ng ,  bidding, contracts, marketing, 
professionalism, and more. No career 
tool like it. O rder now - if not completely 
satisfied, return within 30 days for f u l l  
i mmediate refund.  

• 8'h x 1 1  r ingbound • 1 56 pp.  • $20.00 

Phone Orders 901 -761-9090 

D ATASEARCH 
incorporated 

4954 Wi l l iam A rnold Road, Dept. B. Memphis,  TN 381 1 7  

Rush m y  copy o f  "Low Capital Startu p  Computer Businesses" at $20. 

NAM E/COMPANY 
A D D RESS -----------------------------------­

CITY /STATE/ZIP 

0 Check Enclosed 0 VISA 0 Master C h arge ------------------ Exp. Date 

MONITOR $ 149. 12" B&W 

Ci rcle 131  on i n q u i ry card. 

THE BRAND N EW 

EXCEL TX-80 
DOT MATR I X  PRI NTER 

ONLY$560°0 
STANDARD FEATURES: 

• 80 columns on plain paper with adjustable paper width 
• 1 50 characters per second ( 70 l ines per m i nute) th roughput;  
• Friction feed standard, tractor feed at $25 more 
• 96 character set ( upper and lower case) plus PET's" 

g raphic set 
• Elongated character ( double width pr int ing ) 
• M icroprocessor control and self-test when power u p  
• Centronics compatib le  paral lel interface 
• 90 days warranty parts and labor 
OPTIONAL INTERFACE BOARDS & CABLE SETS: 

• PEr , APPLE I I " ,  TAS-so· and serial interface board available 
at $60 each 

• All  our interface boards reside inside the pr inter and does 
not requ i re extra power supply 

• Cable for each interface is ava i la ble at extra cost 
SEND ORDERS TO: 

P. 0. Box 1 1 4 7  
El Cerrito. Calif. 94530 
Phone: (415) 465-4240 

TERMS: 

• Checks, Master Charge 
and Visa accepted • Allow 
u p  to 4 weeks for del ivery 
• Please add $ 1 5  per 
printer for shipping & 
handling • Calif. residents 
add 6% sales tax. 

EXCEL COMPANY 
MICRO COMPUTER SYSTEMS 

618 GRAND AVENUE 
OAKLAND, CALIF. 9461 0 

We are the or ig ina l  PEr Keyboard 
I n terface peop le 

"Trade Marks of Commodore, Apple & Tandy Corp. 

SCT- 1 00 VIDEO BOARD FEATURES 

COMPLETE KEYBOARD TERMINAL $375 
Full Kit $325 (includes SCT-1 00) 

• 64x16 1ine format with 1 2 8  displayable characters 

• Serial ASCII or BAUDOT with multiple Baud rates 

• $197 Assembled or $ 1 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 (QD P. 98Hl Chnrtwell D•·ive Ill\. I �  n • Onllas. Texas 75243 (2 1 4l 349-2490 

ORDER BY PHONE/Overseas orders & dealers welcome 

1•1 »XITE:X MORSE TRANSCEIVER I VISA I 
M R S 1 00 FEATU R E S: 
• Con nects d i rectly w i t h  a n y  A SC I I  o r  B a u d ot 

Teletype®/T e r m i na l  
• O p erates from 1 t o  1 50 W P M  w i t h  A uto­

S y n c. 
• D isplays W P M  rate of c o p i e d  s igna l  p l u s  

F l  FO b u f f e r  status .  
• Conta ins  a b u i lt- i n  80 Hz b a n dpass f i l ter 

and s i detone osc i l lator .  
S295 Assembled & Tested • 5225 Complete K i t  • $95 Partial Kit 

C i rc le  392 or. i n q u i ry card. 

NEW F R O M  X ITEX . . . ABM-1 00 

Universal Converter ASCII • Baudot • M orse 
The ABM- 1 00 is a un iversal code converter 
for translat ing between ASC I I  and Baudot. 
or between Morse and A SC I I  (or Baudot) . 
Also used as a TTY® speed converter. 
Assembled and tested the ABM wi l l  operate 
from a s ingle +5V supply and sells for 5129 . 
Write for complete detai ls  . 
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Up Your 
Output. 

MULTI-TASKING !  
The TEMPOS Operating System is quickly becoming the standard in Multi­
User, Multi-Tasking operating systems for 8080 and Z80 microcomputers. 
Multi-Tasking means that, even with only one user at one terminal, more 
than one job can be running on the system simultaneously' I f  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 share your computer with another user? With TEMPOS al l  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 get a package that has been tested in our facilities for 
over two years, and in the field at over 50 different installations. We have 
used this system ourselves for everything from writing high-level languages 
to developing applications to text editing to games. TEMPOS is undoubted­
ly the most flexible software tool on the market . . .  and you can have it for 
much less than you think' 

COMPATIBLE! 
TEMPOS is available for many different systems; pre-written drivers may 
include yours. Or, using our interactive System Generation Routine, you 
can add your own. Call or write now for our free catalog and the name of a 
dealer near you. The TEMPOS Operating System is available for $787.00, 
the manual set (price may be credited toward the purchase of the TEMPOS 
package) for $2 1 .50 (prices include shipping within the U.S . ) .  

ADMINISTRATIVE 
DO SYSTEMS 

ODD INC. 
DO 

1 642 S .  Parker Road, Su ite 300,  Denver ,  Co lo rado 80231 
(303) 755-9694 
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A 

B 

c 

S E Q U E N T I A L  E X E C U T I O N 

B L O C K  N A M E 

l 
B E G I N . E N D  

D 
0 

T 

c B 

I F  A T H E N  B E L S E  C 

( F o FA L S E , T o T R U E I  

A 

W H I L E  B 

DO A WH I L E 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 color and mode select controls in CHAR, and 
the scale factors used by the internal subroutine SCALE. 

INITG Logic 
Initialization is normally required for both hardware 

and software (see figure 4 ) .  The first step is to establish 
the refresh buffer. This requires taking the address which 
defines the top of the user program and moving up to the 
first address legal for refresh buffers. This address is 
needed by other routines, as well as for starting the 
display hardware . The different variables and flags are 
then set to the required values, and the page routine is 
called to clear the screen . The appropriate display 

IN!TG 

[ega I 
F 

i(elrcsh �.ddr� 
7 T 

Move u p  to n e x t  1 ega  1 a d d r e s s  l O K  

S a v e  refr ·csh b u f fer· address  

S e t  An i m a t i o n  l nJ c t i ve f l a g  

Set C u rsor to X , p ,  y = p 
S e t  Curre n t  Co l o r  to Wh i te 

S e t  !·lode to f\1\XR 

Turn off  a 1 1  n o n s t a n d a rd o p t  i o n s  

Ca l l  PAGE to c l ea r  the s c reen 

Start the d i s p l ay h a rdware 

Figure 4:  The INITG function. INITG serves three purposes as 
an aid to the user: it initializes the system, performs any in­
itialization functions required by the display software, and sets 
the display description variables to the appropriate values. 
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North Star* and 
PASCAL Users: 
u\;Wiloo'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 

Circle 326 on i nq u i ry card. 

VULCAN DBMS 
THE PROFESSIONAL DATABASE 

MANAGEMENT SYSTEM 

For 8080/Z80 systems under C P /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 

LOO P .  
* VULCAN structured data records can be selectively chosen for 

processing using complex Boolea n ,  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 D BMS operations. 

* VULCAN is written i n  assembly language for efficient i n for­
mation processing and requires 36K bytes CP/M system and 
one or more disk drives. 

* VULCAN can accept or store data in standard ASC I I  files to 
be compatible with BASIC, FORTRAN, etc. 

*V U LCAN (CP/M or PTDOS) $490 
Manual only · $ 25 

SCDP 
Software Consultation Design 

and Production 
6542 Greeley St . 

Tujunga, CA 9 1 042 (2 1 3) 352-7701 
California residents add 60Jo sales tax. 

DA TA TERMINAL EQUIPMENT - FROM MICROMAIL 

SOROC IQ 1 20 $795.00 
• RS 232C, upper/lower case, ful l  

ASCII 
• Numeric keypad, protected fields 
• Cursor keys plus addressable cur­

sor 
• Auxiliary extension port 

C i rc l e  223 on i nq u i ry card. 

LA34 DECwriter IV 
Sl ,l 99 . 00 

• Upper/lower case, 9x7 dot matrix 
• 1 0, 1 2 ,  1 3.2, 1 6.5 characters/inch 
• 2, 3,  4, 6, 8 or 12 l i nes/inch 
• 22"W x 7"H x 1 5 'h"D,  25 lbs. 
• 1 1  0 or 300 baud, RS 232C serial 

ASCII 
• Friction feed, paper width to 1 5 "  

SOROC IQ 140 S 1 ,250.00 
• RS 232C and 20mA current loop 
• Extensive editing features 
• 25th l ine terminal status display 
• 16 function keys (32 with shift) 

New 
from D I A B LO 

DIABLO 1 640 $ 2 ,690.00 
Receive-only S 2 ,331 .00 
High-quality daisywheel printing at 
45 cps. 

DIABLO 1 650 S 2, 779.00 
Receive-only S 2 , 41 9 .00 
Metal daisywheel printing at 40 cps. 

T.l. 810 printer S l  ,695.00 
• Includes upper/lower case 
• 1 50 characters per second 
• RS 232C serial interface 
• Adjustable forms tractor 

N E C  Spinwriter 
Cal l or write for prices 

To Order: Send certified check (personal or company checks require 
two weeks to clear) including handling' and 6% sales tax if delivered 
within California. 
' Handling: Less than $2,000, add 2%; over $2,000, add 1 %. Everyth ing 
shipped freight collect i n  factory cartons with manufacturer's warranty. 

M I C R O M A I L  • BOX 3297 • S A NTA A N A ,  CA 92703 
( 7 1 4 )  73 1 -4338 
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P�.GE 

ADR = Re fre s h buffer a d d r e s s  

C N T  = Refresh buffer l en g t h  

D S et  [ADR] to z e ro ( b l ac k )  
0 

AOR = ADR + l 

CNT = ern - l 

UNT I L  C N T  e qua l s 0 

Figure 5: The PAGE function .  PA GE is used to clear the display 
screen.  

CURSOR 

Ca l l  SCALE to i n te r p r e t  coord i n a te s  

S e t  the soft>�are cursor to the s ca l ed v a l u e s .  

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 algori thm, 
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 

R BUSINESS 
A Computer System Both 
Practical and A ffordable! 
Many uses for your  computer.  • Word 
Process ing  • Accou nt ing • Bookkeeping 

Games • Personal Records • Menu 
n i ng • Ed ucat ional Development 

• Tax Preparat ion • Homework. etc. 

BYTE SHOP EAST offers a w ide  selection of hardware to meet 
your specif ic needs; SORCERER, PET, APPLE, NORTH STAR, 

f M SAI,  D I G ITAL, and many,  many others. BYTE SHOP EASThas 
a complete l i brary of books and magazines to meet your needs. 

Come in to our computer stores for a FREE demonstration.' 

BYTE SHOP E�ST,�c 
1 30 East 40th St. 2721 Hem pstead Turnpike 
(Corner of Lexington Ave . )  (Just East of Wantagh Pkwy) 
New York 1 00 1 6  Levittown. N.Y. 1 1 756 
Tues.-Fri .  1 0 - 6 Sat. 1 0 - 5 Tues.-Fri.  t 2 - 8 Sat. 1 0 - 5 
f 2 1 2) 889-4204 (51 6) 7 3 1 -8 1 1 6  
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double as an index register. In machines wi th 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 i ts 
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 i t  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 a t  a time, with the top line displayed first .  
Note that  this algorithm is not adequate for the Dazzler, 
nor is it suitable for self-refreshed displays like the 

DOT 

-.:___ --��·;i.i'i"T::u!i:c::::�;�=====��:::] 
F �. 7 - -- ----

U(• Le r m i  nc the 

t·lode in usc 
o od proce ed i 11 
the som�.: man-

ncr a s  I·IAXR to  

ca l c u l a te the 
a dd re s s o f  the 

Ca l c u l i• L e Li te a d d res s  o f  tile a f fe c te d byte 

Convert Y c oord i na te to L i nc Number 

Y_OFFSET = L i n e  Number • G y t es / l i ne 

X_O r F S E T  = X coord i n a t e  I P i x e l s  per byte 

Addre s s  = Base a d d r e s s  + X o f f s e t  + Yof fs e t 

a f fec ted by te f--------------------1 
and o b ta i n  a 

m a s k  of the 

a f fected b i ts . 

l·lod i fy refresh memory to c u r r e n t  c o l o r  at addressed p i xe l  

Temp = l·ii\SK A N D  [ Add re s s ]  

�IASK = fi1\SK AIID Co l or 

[Add•-e s s ]  = Temp OR I·IAS K  

Figure 7: The DOT function which sets the display pixel in­
dicated by the cursor to the currently selected color. 
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DUNJONQUES T'M Presents 

�"lb...,oiiiiill The Vaul t  of the Dead is 
but  one  of the many 
dark and fearsome 
m ysteries wi th in  the 
ru i ned Tem p ! e  of 
Apshai .  The Temple of 1-------------t Apshai is your  f i rst • Take your favorite character-or 
adventure in  the let  the computer create one for 

you' DUNJONOU EST'" ser ies 
• Let the Book of Lore guide you of fantasy role p lay ing  

through a DUNJONQUEST'" games.  
with in  the  Temple.  D U NJONOUEST'" is  a 

• Decide to f ight the monsters or c o m p l ete  game system grab the treasure and run-but . 
don't th ink  too long-they'l l come and The Temple of Apshal 
after you ! is a com plete fantasy 

adventure game for you 
and your  microcomputer. The Temple of Apsha i-for the 

TRS-80 (Level I I .  1 6K )  and PET 
(32K) mi crocomputers. 

Ask your local dealer  
or  send a check for  S24.95 to:  

0 VE/2. 200 ROOH5 .' 
orr;!<- zo HO!{GT£RG I 
OVER. 70 77<tAS111lE5/ 

Automated Simulations-Department Y 

P.O.  Box 4232, Mounta in  V iew,  CA 94040 
Cal ifornia residents please add 6% sales tax. 

Circ l e  342 on inquiry card. 

If you've been looking 
for a less expensive floppy 
disc drive, but not wanting to 
sacrifice quality - your search is over! 
You get both in the Remex RFD 1 00081 For 
only $395 look at what you get: • 8" Floppy 
Drive • Single or Double Density • Hard or 
Soft Sectoring • Media Protection Feature • 
Single Density Data Separator • 90 Day Fac­
tory Warranty 

AVAILABLE OPTIONS 
0 Door Lock, $20 0 Connectors , $ 10  

R E M E X  RFD1 000B 

$395 
VOLUME DISCOUNTS AVAILABLE 

0 ���!!!'!_c� $�D_ Ql!!!e_!!a_:e �a!u!!: !_2 _ _ _ _ _  _ 

SIRIUS SYSTEMS, P.O . Box 9748. Knoxville. TN . . 37920 

NAME 

Phone Orders accepted 9AM·7PM (E.S.T.) :  615/577-1072 

0 Check 0 Money Order 0 C.O.D. 0 MC 0 VISA 0 AE 
--- �- - � -- CARD# ----- --- ---

A'oiiRESS EXPfRATIONDiifE --- --
CITY 
Add $7.00 per Drive for Shipping/Handling. Tennessee residents add 6% sales tax. Foreign orders 1 add 10% (payment in U.S.  currency only). .J .._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 

A COM PLETELY REFURBISHED " SELECTRIC" ASCII  -
TERMINAL FOR THE SMALL BUSINESSMAN OR SERIOUS HOBBYIST. 

The AJ 841 1/0 terminal. 
Now available from dealers nationwide. 

Demand for our  AJ 841 1 / 0  computer terminal has 
been great . And now it's gett ing  even g reater. So cal l your 
local computer shop d ealer r ight  away. Supply is  l i mited ! 
You may never have another opportun ity l ike this one to buy 
your own professional termina l .  

C i rc le  1 2  on i n q u i ry card. 

The AJ 841 feature s :  
• Choice o f  serial R S  232 or  paral le l  interface 
• ASC I I  code 
• 1 4 .9 cps pri ntout 
• High qual ity Selectric pr int ing 
• Heavy-duty Selectr ic mechanism 
• Oft- l ine use as typewriter 
• Documentation inc luded 
• 30-day warranty on parts and labor  (detai ls avai lable 

on req uest) 
Call  toll-free now 
For location of your nearest AJ d ealer, call tol l-free : 

800 I 538-9721 
Californ ia residents call 408/263-8520. 

� ANDERSON � JACOBSON 
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D 
0 

L I N E  

Sc J l e  de s t i na t i on coord i n0.tes  

XF  > XC 
F ? T 

X = XC - XF X = XF - XC 

Sector Code = 0 Seclor Code = 4 

� YF > YC 
? T 

Y = YF - Y C  
Y = Y C  - Y F  

S e c  t o r  Code = Sec t o r  C o d e  + 2 
X < Y  

F ? T 
Exchange X a nd Y 

OK 
Sector Code = Sec tor Code + 1 

Us i ng the Sector Code , 1 oak up the a p p ropr i a te c u r s o r  adj us tmen ts 

for a "Move 1 "  and a "11ove 0 " .  

X = � 

TA = X • y = 0 

1 
TO = - (y + z) • X = - � 
W H I L E  X :5_ X 

D i s p l ay a " DOT"  at c u r s o r  l oc a t i on X C , Y C  

X = X + 1 

TA = TA + Y  

-;----__ 
flake a "Hove 1 "  

I TO = TO - X 

I "Move 1 "  the c u r s o r  

TA + TO < �__----;:-
? T 

11a ke a "Move �" 

I "Move �" the cursor 

Figure 8:  The LINE function which generates the line connecting 
the pixel defined by the cursor to the pixel requested. 

Matrox ALT-256* *2 .  The former divides the display into 
four quadrants, each in its own block of memory with 
every byte describing points on more than one line. The 
modifications to the algori thm 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 i tself 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 
i ts theoretical development .  

We wish t o  generate a n  arbitrary lirte from a point 
(XC, YC) to a point (XF, YF) (see figure 9). The goal is to 
determine those discrete points (xn,Ynl which best 
approximate the desired line. 

To simplify the derivation, we will only consider 
generating a line from point (0,0)  to point (X, Y), where X 
is greater than or equal to Y and both are greater than or 
equal to 0 (figure 10) . (This situation is general because 
any arbitrary line may be rotated and translated to match 
the proposed conditions . )  Under these condi tions, there is 
a point along the line for every value of x (0 � x � X), and 
for every value ofx there is only one value of y. Closer ex­
amination reveals that for any value of x,  the y value for 
the following point (x + 1) will either remain unchanged 
or increase by 1 .  No other value of y is possible. Further­
more, it can be shown that the decision to increment y for 
the next x is based solely on whether the point (x + 1, y 
+ Vz ) l ies above or below the l ine . If i t  lies above the line, 
y remains unchanged . If i t  lies below the line, y is in­
cremented . In the event (x + 1, y + Vz ) 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 w e  have a method to  determine the 
position of the point (x + 1,  y + 1/z ) rela tive 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:  

x c .f% 
� � � �n. Yn 

� � � � �F, YF 
Figure 9: Generating a n  arbitrary line. 
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Low Power 32K RAM for Heath® 
HB computers 
DG-320 32K RAM FEA TORES: 

Y' Plugs into Heath® H8 Computer 

Y' Ready to use. Fully assembled, tested & burned in 

Y' Operates with existing Heath memory 

Y' Protected Memory Output Buffers in the event of 
Address error. 

Y' Utilizes popular 4 1 1 6  RAM devices 

Y' Memory Address DIP switch changeable 

Y' Arranged as 4 Independent 8K Blocks 

Y' Low Power Consumption: Less that 6 watts, typical 

Y' Transparent Refresh 

Y' One year guarantee 

Y' Compatible with all current H8 peripherals. 

Heath�<. and HB are registered trademarks of the Heath Corporation. Benton Harbor. Michigan. 

,..., � ELE CTRONIC 
&...I ·� DEV ELOPMENTS CO. 

D • G  Electronic Developments Co. brings you a 

compatible, fully assembled and tested 32K RAM 
Heath® H8 computers. The DG-320 has less than 6 
power consumption. This allows you to add a full 

bytes of Random Access Memory without taxing or re­

placing your computer's power supply. Engineered 

plug-in and run without any user modifications, the 

320 can be used with or without existing H8 RAM without 

modification. Protection of the memory output buffers is 

provided in the event of assigning two blocks to the same 

address space. The DG-320 is the ideal answer to expan­

sion of the Heath H8 computer . . .  Low power consump­

tion, low price, high capacity, total engineering and exact­

ing production methods. 

Ordering Information: DG-320 RN-\ available only from DG Electronic 

Developments Co .. P.O. Box 1 1 24, 1 827 South Armstrong, Denison, Texas 

75020. Check, money-order. VISA or Master Charge. Phone orders accepted 

on charge orders. NO COD's. Foreign orders add 30%. Texas residents add 

5%. For VISA or Master Charge orders call 2 1 4-465-7805. S479.00 freight 

prepaid. 

from Com puter Headware 

. the Self-Indexing Query System 

for your Apple I I ,  North Star, or CP/M machine 
0 istribu ted by: 

• lnfonnation Unlimited I 21 9-924-3522 

P.O. Box 8372. Merrillvi l le, I n d iana 4641 0 

• lifeboat Associates I 2 1 2-580-0082 ( C P/M model only) 

2248 Broadway, Suite 34, New York City 1 0024 

• Structured Systems G roup,  I nc. I 41 5-547-1 567 

5208 Claremont Avenue, Oakland; California 946 1 8  
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DYNACOIVIP 
Quality software for : Altair 

North Star 

TRS-80 ( Level II) 

Sophisticated software written by recognized computer pro­
fessionals. Each program is supplied w i th complete 
docu mentation. All programs can be run with standard ter­
minals (32 character or wider) and w ithin 12K program 
memory space. • 

FLIGHT SIMULATOR 
(as described in SIMULATION, Volume II) 
• Realistic and extensive three- d i mensional si mulation of 

take-off, flight and landing. 
• Based o n  aerodynamic equations and real airfoil. 
• Practice instrument approaches and navigation using 

radials and compass headings. 
Price: $ 1 7 . 95 
SIMULATION, Volume II ( BYTE Publications ) :  $ 6 . 00 

VALDEZ * (Requires 1 6K of program memory) 
• Exciting simulation of supertanker navigation in Prince 

William Sound and Valdez Narrows using radar map. 
• Detailed physical model of ship response and tidal pat­

terns.  
• Chart course through ship and iceberg traffic. 

Price 8 1 4 . 9 5  

BRIDGE 2.0 
• Complete contract a n d  duplicate bridge game. 
• Compu ter both bids and plays. 
• Compu ter will play offense or defense according to the 

b i d .  
• Challenging entertainment f o r  t h e  advanced player. 
• Excellent learning tool for the bridge novice. 

Price: 8 1 7 . 95 

HEARTS 1 . 5  
• A n  entertaining computer simulation o f  this popular 

card game. 
• Play against two computer opponents. 
• Beware the Black Maria! 

Price: 8 14 . 9 5  

NORTH STAR TEXT EDITOR 
( Update of program described in BYT E ,  June 1979) 
• Designed as an easy to use ( and remember) basic text 

editor.  
• Works through unmodified North Star DOS.  
• Line oriented editing, variable line w idth,  simple 

paragraph indexing. 
Price: 8 14 . 9 5  ( Available only on North Star diskette) 

NORTH STAR COMPRESSION PROGRAM 
• Removes all u nnecessary spaces and remark statements 

from program. 
• Requires only a single disk drive. 
• Any size program may be processed. 
• Increases execution speed of programs w hile using less 

memory. 
Price: $ 9 . 9 5 ( Available only on North Star diskette. 
Requires release 4 or higher North Star BASIC . )  

Except where noted, all software i s  available o n  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 .  B ox 162 

Webster , New York, 14580 
N e w  Yol'k residents please a d d  7 %  NYS sales t.ax. 
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0, 0 
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/ / / / / 

X , y 

{3 

/ / / 
/ 

/ / / / / / / / / / 

Figure 10: Simplified line generation. 

1 ) Initialize x - 0, y - 0. 
2) Display the point (x ,y ) .  
3 )Test for done : x = X? 
4) Calculate the  position of 

the point (x + 1, y + lfz ) 
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 .  

X : Y  / / / 
X , Y  

y : Q  

There are only two obstacles to overcome before 
implemen ting this algorithm : step 4 and the res t rictive 
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 (), and the angle 
formed by the current point (x,y)  the origin and the X 
axis () ' , then if (x, y )  lies above the desired line, () < () ' .  
Conversely, if (x,y )  lies below the desired line, () > () ' .  
Of course, if the two coincide, () = () ' .  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 () is f ,  while that of () '  is �· 
Therefore, we can easily determine the position of any 
point relative to the desired line by comparing the quo­
tients f and �· 

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 
mul tiplication . Returning to our original algorithm, we 
set dy to 1 if: 

(x + 1) X Y > X X (y + lfz ) 
and to 0 if it is not . Further advantage can be gained by 
realizing that at each i teration 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 



Circle 376 on inquiry card . 

• PET • PET • PET • PET • PET • PET • PET • PET • PET • PET • PET • PET • PET • PET 

� . 
� PET PRODU CTS E .... "' � 
.... "' � 
.... "' � 
.... "' � 

.... "' � . 
.... "' � . 
.... "' � 

Program• - Workbook• 
for Floppy Disk - for Cassette 

Put your PET to work! 

.... "' � 

.... "' � 
.... "' � . 
.... "' � 

�T�I�S�----------���----------------------� 
t- PROGRAMS WORKBOOKS 

a. 

� SW-1" MAILB ma11ing list system WB-1 Getting Sllir1ed with Your PET $3 95 � 
• SW-2" CHECKBOOK record WB·2 PET String and Arny H•ndllng $3.95 W 
t- SW·l" ACCOUNTS keep track ol who owes you how much WB·3 PET Gr•phk::l S4.95 � 
� SW-4 MEOIT create and maintain data Illes WB·4 PET c .. ene 1/0 $4 95 
• SW-5" CALENDAR appointments. meetings at a glance ��� :�6:,:7::d��7;tur" ��·�; % 
� "These programs are special purpose data base management systems. They all can. 

• Sort numeric or string fields .... "' � .... "' � 
• Select based on numeric or string ( =) 
• Select based on substring match 
• Select based on range ot entry number � 
Prices: $9.90 each for programs using cassette storage for data a. 

s���:�h�l: �=u=���::.:�:�:�e for data. tu E Add $2.00 for lhipplng and handling TIS 
a. 

• Montrv back guar1ntee r�A���·.!':fi..8 � � Z • On bank card orders, glvs all number> � 
� PET Ia a trademark of Commodore Bus1ness Machin!' 

a. 

• PET • PET • PET • PET • PET • PET • PET • PET • PET • PET • PET • PET • PET • PET 

From S-100 to 
IEEE-488 

C i rcle 3 1 4  on i n q u iry card. 

P&T-488 + S-1 00 computer = Intelligence 
for your Instrumentation System 

The P& T-488 perm its an S-1 00 com p u te r  to operate as a talker, 
l istener , or  contro l l e r  on the I E E E-488 i nstru mentat i o n  bus for 
less t han half the cost of calc u l ator-based syste m s .  Software 
packages w h ich g ive access to t h e  488 bus from h i g h  level lan­
g uages such as B A S I C  are avai lable for CP I M ,  N orth Star DOS 
/ BAS I C ,  and Cromemco COOS. Or " ro l l  your own "  system 
w i t h  the custom system package of assembly l a n g u age d r ivers. 

P &T-488, assem bled and tested , + any 
software package:  $400 (domestic USA) 

PICKLES & TROUT 
P.O. BOX 1 206. GOLETA. CA 930 17 .  (805) 967-9563 

HE MM- 103 DA TA MODE 
AND COMMUNICA TIONS ADAPTER 

S · l O O  b u s  c o m p a t i b l e  

�--------------------------------� �----------�----------------------, FCC APPROVED 
B o t h  t h e  m o d e m  a n d  t e l e p h o n e  s y s t e m  i nt e r f a c e  a r e  

F C C  a p p ro v e d ,  a c c o m p l i s h i n g  a l l  t h e  r e q u i red p ro t e c t i v e  

f u n c t i o n s  w i t h  a m i n i a t u r i z e d ,  p r o p r i et a r y  p rotect i v e  

c o u p l e r .  

WARRANTY 
O n e  y e a r  l i m ited w a r r a n t y .  T e n - d a y  u n c o n d i t i o n a l  

r et u r n  p r i v i l eg e .  M i n i m a l  c o s t ,  24- h o u r  e x c h a n g e  p o l i c y  

f o r  u n it s  n o t  i n  w a r r a n t y .  

Po tomac Micro -Magic, Inc. 
Write for brochure :  
F irst lincoln ia Bldg.,  Su ite B 1  
481 0  Beauregard St. 
Alexandria, Va. 223 1 2  

C i rc l e  327 on i n q u i ry card. 

HIGH QUALITY 
·50 d B m  s e n s i t i v i t y .  A u to a n s w e r .  A u t o  o r i g i n a t e .  A uto 

d i a l e r  w i th c o m p u t e r - c o n t r o l l e d  d i a l  r a t e .  61 to 300 b a u d  

( a n y w h e re o v e r  t h e  l o n g -d i sta n c e  t e l e p h o n e  n etwo r k ) ,  

rate s e l e c t i o n  u n d e r  c o m p u t e r  c o n t ro l .  F l e x i b l e ,  soft­

w a r e - c o n t r o l l e d ,  m a s k a b l e  i n t e r r u pt s y s te m . 

ASSEMBLED & TESTED 
N ot a k i t !  ( F C C  r e g i st r a t i o n  p ro h i b i ts k it s )  

plus shipping 
& handling 

Call for fu rther informati o n :  
V O I C E :  (703) 750-3727 
MO D EM :  (703) 750-0930 (300 baud) 
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Figure 11 :  Quadrant a n d  sector defin ition .  

" 
' 

' 
x ' - Y  

products from the previous i teration, and whether or not 
y is incremented, the mult iplication can be reduced to 
addi tion . For maximum efficiency, the right-hand pro­
duct can be maintained negated so that the comparison 
can be made with a single addition .  

The restriction that  the line runs from (0 ,0 )  to a point 
(X, Y) with X <:: Y ;::: 0 requires the use of coordinate 
translations, rotations, and reflections. The first step is to 
translate the line so that it  starts a t  (0, 0 ) .  S ince the line 
originates a t  the cursor, we would tradit ionally subtract 
the cursor from the other endpoint to obtain its relative 
posi tion . 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 point (XF, YF) .  
The first step i s  to compare X F  t o  X C .  I f  X F  ;::: XC then 
we are in the first or fourth quadrant (see figure 11 ) ;  
otherwise, we are in the second or third . Similarly, i f  YF 
;::: YC, we are in the first or second quadrant ;  o therwise, 
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 mul tiple 
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 i s  determined, we  have all the informa­
tion required to construct any arbitrary line. Referring to 
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Angle 
Relationsh ip  

Tangent 
Relat ionship 

Relat ionship 
after Mult ip ly ing 
th rough by x.X 

Resu l t  of 
xY - Xy 

A bove 

o < o · 

::f.... < :y_  
X X 

xY < Xy 

N egative 

O n  

0 = II ' 

::f.._ = :y_ 
X X 

xY = Xy 

Zero 

Table 4:  Point position relative to a line.  

Quadran t  XM YM 

1 XF - XC YF - YC 
2 XC - X F  Y F - YC 
3 XC - X F  YC - Y F  
4 XF - XC YC - YF 

Below 

11 > o· 

::f.... > :y_  
X X 

xY > Xy 

Positive 

Table 5:  Component magnitudes in the four quadrants. 

Sector  Sector  X y M ove 0 M ove 1 
Wei g h t  x i n c r  y i n c r  x i ncr  y i nc r  

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 Y M  XM 0 - 1 - 1  - 1  
7 5 Y M  XM 0 - 1  + 1  - 1  
8 4 XM YM + 1  0 + 1 - 1  

Table 6: Coo rdinate equivalents for each sector. 

step 5 of the fundamental sector 1 algori thm, we call 
setting dy to 0 "move 0," setting dy to 1 "move 1 , "  and 
generate the equivalence chart in table 6 .  As the 
algorithm steps along in transformed coordinates, it  uses 
the "move 0" and "move 1" to modify the cursor position 
using X and Y increments appropriate for the sector the 
line is actually in . 

CHAR Logic 
One of the most common formats for displaying 

characters is the 5 by 7 matrix of points (see figure 12 ) .  
However, not many people realize why 5 by 7 i s  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, i t  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 
YOU R  OWN 

SYSTEMS 
HOUSE 

A practical gu ide for  the smal l 
E D P  entrepreneu r .  21 3-page 
manual  covers a l l  aspects of start­
i ng  and successfu l ly operat i ng a 
Smal l  Bus i ness Computer com­

pany. 5th revised ed i t ion  June  1 979 . From the contents: 
• The Systems H ouse I ndustry • H ardware, Software or 
Both? • Market Select ion & Eval uat ion • I ndustry Appl ica­
t ion Opportun i t ies • Equ ipment Select ion • Becom ing  a 
Distr ibutor  • Prod uct Pr ic ing • Gett ing  Your  Advert i s ing 
Dol lars Worth • The Sel l i ng Cycle • F i nancing For The 
Customer Quest ions You W i l l  H ave To A nswer Before 
The Customer B uys Solving The Service Problem 
Protect ing Your  Prod uct • How To Write A Good Bus iness 
Plan • Rais ing Capital 
Send $36 .00 (check, V I SA o r  M astercharge) to: 

Essex Pubilshing Co. ,  Dept. B 
285 B loomfield Avenue 
Caldwel l ,  N . J .  07006 

Credit card orders: Send card #, date exp.  Add $2.00 for 
rush, air mail s h i p p i n g .  N . J .  residents add 5% sales 
tax. For faster shipment on credit card orders, phone 
(20 1 ) 783-6940. 
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PET QJ LIGHT PEN Ht���,o 
TRS·80 
• Economy - $1 9.95 

(P lugs into tape recorder. Batter· 
ies and sample program i n c l uded.)  

• Professional - $34.95 
(Plugs into expansion port. Al lows I other expansion port use. No bat­
teries needed. Inc ludes Demo· 
Game Cassette.) 

PET 
• Professional - $29.95 

(Plugs into user port. N o  batteries 
neede d .  Sample program i n ·  
eluded.)  

No assembly necessary - ready to 
plug in.  Demonstration program and 
complete documentation so you can 
write your own programs in BASIC. 

- - - - - -------MAIL COUPON TODAY-- - - - - -----� 
� 3G Company, Inc. Dept. (503) 662·4492 � Rt. 3, Box 28A, Gaston, OR 971 1 9  

D TRS-80 Economy 
$1 9.95 

D TRS-80 Professional D PET Professional 
$34.95 $29.95 

ADD $ 1 .50 for mai l ing and hand l i ng ($6.00 foreign) 

Card No. Exp. date 

Signature 

N A M E  

ADDRESS __________________________________________ __ 

CITY _________________________ STATE _____ ZIP ________ _ 

. REMEMBER, 3G OFFERS A 30 DAY 
UNCONDITIONAL MONEY BACK GUARANTEE! 

WITH MICROAGE WHOLESALE, 
THE DIFFERENCE IS • • •  

. . . knowledge. 
W e  qrew u p  w i t h  I h e  :11 Icncompuler  
t rodust :·-;. We k now Ihe: m a r kc:to!ncc: 
the produCi. ;he peoph ·n,� r�.

" 

especta! !y qood nl m t c;qra l t : J q  
products ol d t lferc;ni rnn ke" :·, 
achtevc; :he n q h t  s y s tr2 : n lor "iCU ·t t d 
vour custon1ers. O u :-- -..:·J ::::: ll : ne r gu i de. t h e  MicroShopper. ,m d t h e  
MicroA oe W holesale P:Ke Br.k 
have be

"
co:ne the tn dt : s try 

standards. 

. . . performance. 
Our r"n t hustasrn clnd dedtCcltl011 to 
serve rese l lers w t t h  better :·,·oducts 
at !owc;r PtKes have heloed 
contn but� to the q ro w t h

.
o l t h e  

m i crocomputer md ust ry . O u r  
research a n d  development  
departmen1 tests lor ,�ss u ra nce ol 
rel ;a bt h t y m every nev; prcduc! we 
bnnq to t he mn�ketplc1ce. Not every 
11em passes ou r perlorm a nce 
sta nda rds. For rese l lers w ho cor n rn i l  
t o  volu me merchandts tnq. we oiler 
the most cosl-co m peiii tve pnctng m 
t h e  mdu st ry 

C ircle 2 1 6  on i n q u i ry card. 

M!cRoAuE® 
WHOLESALE 

The nation's leading independent microcomputer wholesaler 
1 425 W. 1 2th Place • Tempe, Arizona 85281 

For information - (602) 967- 1 42 1  - C a ble M I C R O A G E  
Toll-free order l ine 

1 - 800- 5 2 8- 1 4 1 5 

. . .  organization. 
Ou r compu !enzed order prvcess t nq. 
o u r  s t a l l  ol over 1 00 mdustrv -tramed 
peoole and 30. 000 sq. !t. o( lactlmes 
- mcludmq two : eq tonal 

w a rehouses and a s u pport center -
e n a b l e  us to provid e last  de l ivery 
a n d  rehable service to resellers m 
t he U.S .  a n d  over 4 5  cou n t •· tes 
v10rldwtde. Tol l - l t·ee orde n nq plus 
1 h e  lnrqesl m v e n torv 1 11 the mdustr; 
mem1 q u JC ker deliv�ry thnn you ca;t 
qel !rom rnosi m a n u lact u rers . 

. . . integrity . 
We"re corn tmtted to oilen nq w h at 
works lor you and lor us. Cc1ll now 
place your order and be 

• . •  A 
SATISFIED 
QJSTOMER 
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Figure 12: Typical character generation .  

O K  

Look u p  the b ot to:n row a n d  p u t  
up a " DOT" a t  e a c h  pos i t i on 
i nd i c a ted by a one . 

Do the s ame for the 2nd row 

Do t h e  s ame for the 3rd row 

Do the same fo r the 4th row 

Do the same for the Top row 

Set c u rsor  to n e x t  chu r .  ;JL) S .  

CIIAR 

S i m i l a rl y  check for and act on 
any o p t i ona l control char 
to be  i m p l emented 

Figure 13: The CHAR function which provides the capability to 
display alphanumeric as well as graphical data. 
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Char S ize LC Char/L ine  L ines/Page M emory For 
(256 by 256) (256 by 256) Tab les (bytes) 

9 X 1 1  y 25 1 8  1 200 
7 x 9  y 32 2 1  864 
5 X 7 N 42 32 320 
4 X 5* N 64 32 1 92 

*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 f i t  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 pat tern 
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 1 3 )  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 1 1 ) .  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 $1 4,836. 1 4  
Worth of Computer Programs for Just $7.95! 

You paid hundreds or even thousands of  
dollars for  your new microcomputer. By now 1 1  

may be dawning on you that a $ 1 .000comput�r 
with no software is just 5 1 . 000 worth of scrap 
metal.' 

But computer programs cost money. In a 
recent survey of 1 , 984 computer programs of· 
fered lor sale in the top three home computer 
magazines. the average price was found to be 
$27.94. \folnat a rip-oH� 

You don't need to spend hundreds of dollars 
to get a complete library of programs for your 
computer. That is. you don't if you have Bela is' 
Master Index to Computer Programs in BASIC. 

Belais' Master Index gives reviews of 531 pro­
grams that have appeared in  10 major home 
computer magazines-programs that you can 
type into your computer for free! 

This large 8 1/2 x 1 1 .  1 92-page d i rectory is 
packed with information. This is  not just a 
simple listing of article titles. but a complete 
reference work! 

Each BMI review is complete-it has every­
thing you need to know about a program . A 
brief index tine capsulizes the review for quick 
reference. Source information shows you 
where the program can be found. Any updates 
or corrections are shown so you know the 
program is accurate and complete. The text of  
the review gives you a ful l  description of what 
the program does. I n  addition. the review gives 
detailed technical information about what  
hardware and software the program needs. 
Everything you need to know is right at your 
fingertips! 

We don't provide the program listings them­
selves. of course. But we do tell you where you 
can pick them up-even ones that appeared in 
print years ago. 

You don't have to be a programming wizard 
to use Belais ·Master Index. That's because BMI  
lists on ly  finished, ready-to-run programs in 
BASIC. the easy-to-use language enjoyed by 
mill ions. 

Even if you're a master programmer. you'l l  
appreciate Belais' Master Index. Why slave 
away hours. days. or even weeks writing a 
program when someone else has probably 

a l ready done the work for you? These pro­
grams are working. documented. and ready­
to-go. 

Programs l ike: Circuit Design. Psychoanaly­
sis. PASCAL Compiler. Forrester"s World Sim­
ulation. and Color T. V. Tester. Never again wi l l  
you have trouble answering that question. ··But 
what are home computers good for?"" 

Then again. there's always MONEY. tv1aybe 
you haven't thought of all the ways your "'fun" 
computer could turn out a l ittle of the g reen 
stuff for you. Maybe you haven't-but a lot of 
other people have. and they've written up their 
ideas for you to use. Bela is " Master Index 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 fu l l -fledged business system . Gen­
eral ledger. b i l l ing.  payrol l .  mailing lists. word 
processing-no matter what type of business 
you have. Belais' Master Index has the pro-
grams you need. 

. All this and save 52.00. too! The cover pnce of 
Belais" Master Index to Computer Programs m 
BASIC is  $9.95. But because you're buying by 
mai l .  we don't have to pay a commissio,, to a 
bookstore. So we're going to pass the savings 
along to you. Order now and you can get your 
copy of Belais ' Master Index for just $7.95! 

To order, write your name, address. and the 
words ··aelais' fv\aster Index" on a piece of 
paper. tv1ake out your check for $7.95 plus $1 
shipping (Calif. residents add 54¢ sales tax) .  
payable to FALCON PUBLISHING. 

If you want to use your VISA or Master Charge 
card. give the total for your order. your account 
number. the expiration date of your card. and 
your signature. 

Send yo u r  order  to Falcon Publ ish ing .  
Dept. AC. 140 Riverside Ave., P .O.  Box 688. 
Ben Lomond, CA 95005 

We absolutely guarantee you'll find Be/ais· 
Master Index one of the most useful books on 
your shelf. If you're not completely satisfied. 
return it to us within 30 days and we" I I  refund 
every cent you paid. You can't lose. so order 
NOW' 

Circle 293 on inquiry card . 

TM 

� Desoldering 
Systems 

MODEL PC-1 0: Finger Control led REMOVE ANY COMPONENT 

' --....-/�� MODEL PC-20: . J ,. 
Footpedal Controlled 

STANDARD SYSTEM FEATURES 
• Lig htweight and Portable 
• I nternal Vacuum Pump 
• Sodr-X-Tractor Handpiece 
• Variable Temperature Control 

FROM ANY PCB 
QUICKLY AND SAFELY 

I N CORPORATED 

9329 Fraser Street • Si lver Spring,  Md.  2091 0 • (301 ) 587-1 696 

6800 SYSTEM SOFTWARE 
U n matched 

SODS  TM 

• Field Proven • 

A tota l ly  i nterrupt-driven (both d isk  and other peripherals) d isk  
operating system, including type-ahead. Provides device i ndependent, 
byte addressable random ti les. S upports any mixture at disk drives up 
to 2.5 B I LL I O N  bytes per dr ive. Disk t i l es can grow dynamical ly to 
match appl ication needs. Automatic, overlapped read-ahead on 
sequential t i les and LRU sector butter pool ing on random-access ti les 
optimize disk 1 /0 .  System ut i l it ies a l low operator t i le  manipulat ion ,  
d isk i n i t ia l ization ,  backup with wi ldcard t i l e  select ion ,  and d isk  
structure repair  facil it ies to hand l e  the i nfrequent but  u navoidable 
disasters that occur i n  the real world .  Turn-key appl ication systems can 
be eas i ly  bu i l t ,  cou pled with SO Busi ness Basic. 242 pages of 
documentation. 

I D B  
A R A M  o r  E P R O M-based assemb ly  language debugger.  Provides 
s ing le-step with register d isp lay, m u lt iple real -t ime conditional 
breakpoints, memory dump, mu l t ip le  data d isp lay and entry modes. 
C a n  be  u se d  to d e b u g  i n t e r r u pt-d r i v e n  c o d e .  39 pages of 
documentation .  

6800 Hardware supported: 
Conrac M odel  480 (AM I  M DC)  + I C O M  floppy 
WaveMate + Persci floppy (1 771 + D M A) 
Electronics Product Associates + I C O M  floppy 
Motorola E X O Rcisor + E X O Rdisk  I or I I  
SWTP + m i n i  o r  D M A F  floppy ( F LEX)  
C M I  6800 + Winchester (1.6 M )  + Calcomp floppy (1 771 + D MA) 
M S I  6800 + F D-8 mi ni-f loppy or 10M cartridge d isk 
M izar Labs + double dens ity M icropol is  dr ives (1 791 + D MA) 
SSB C h iefta in-min i  or 8-inch f loppy 
Computer and Data Mach i n es (Eng land) 

C i rc le  306 on i n q u i ry card. 

Docu mented • I nd u stry Wid e 
B U S I N E SS BAS IC  C O M PILER  
A s u p e r  fast appl ication oriented BAS I C .  1 0  d i g i t  B C D  t o r  values t o  1 00 
m i l l ion do l lars with pennies .  Random access to variable size, variable 
content records. Long, mean ingfu l  variable names, formatted output, 
I F-T H E N-ELSE with m u lt ip le statements per l i n e ,  and error-trapping 
make this BAS I C  extremely powerfu l .  Compi led code, automatic 
i nteger opt im ization ,  and fast f loat ing  point make appl ications written 
i n  SO Basic run taster than on v i rtua l ly  any other m icrocomputer, and 
protect the source code of the app l ication .  1 04 pages of documentation .  

E D IT 
A powerful and easy to use text editor with change, de lete , insert, and 
remove commands.  Automatic d i splay of text or context changes, 
macro fac i l it ies tor comp l ex or repetitive ed it ing .  44 pages of 
documentat ion .  

ASM 
A lovely 2 pass assembler  with  cond it ional assembly,  long labels ,  
symbol tab le  d u mp and cross-reference, error cross-reference, 
extensive arithmetic and l i st ing  contro l .  1 03 pages of documentation. 

Write tor a tree catalogue or contact the hardware manufacturer. 

All SO software comes with a 1 year warranty. 

INNOVATION IN SOFTWARE 

SOFTWARE DYNAMICS 
21 1 1  W. C rescent, Suite G 
Anah e i m ,  CA 92804 
(71 4) 635-4760 
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NOW BETTER THAN EVER 
• Control Program for Microcomputers. 
• I ncludes Editor, Assembler, Debugger, Util ities. 

• Supports Floppy Disks and Hard Disks. 
• For 8080, 8085, Z-80, MDS, Cromemco. 
• $1 50-Diskette and Documentation 
• $25-Documentation only 

mP/J T M  

NEW INDUSTRY STANDARD 
• Multi-term inal access. 
• Multi-programmi ng. 
• CP/M-compatible. 
• Real-time features. 
• $300-Diskette and Manual 
• $25-ManuaJ only 

OPTIONAL SOFTWARE PACKAGES 
MAC'"' MACRO ASSEMBLER: 

• Compatible with new Intel macro standard. 
• Complete guide to macro applications. 
• $90-Diskette and Manual. 
SIDTM SYMBOLIC DEBUGGER: 

• Symbolic memory reference. 
• Bui lt-in assembler/diassembler. 
• $75-Diskette and Manual.  
TDC'"' TEXT FORMAnER: 

• Powerful text formatti ng capabilities 
• Text prepared using CP/M Editor. 
• $75-Diskette and Manual.  
DESPOOLTM 

• Background print util ity. 
• Use with CP/M 
• $50-Diskette and Manual. 

� I  [)�[j�Tfll AESEI1ACH® 
P .0. Box 579 • Pacific Grove, California 93950 ( 408) 649-3896 
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MII I·IAT 

Deloy u n t i l the s tort of the n e x t  Ve r t i ca l  Ul a n k i n g  per i od 

WH I L E  Vert i co l  G l o n k i ng i n  progress 

0 I Ki l l  t i me 
0 

UNT I L  Vert i c a l  B l a n k i ng i n  pr·o g r e s s  

� I Ki l l  time 

D i s p l ay buffer curre n t l y  be i ng f i l l ed 

F i l l i ng bu f f e r· 0 F ? T 
Shi f t  to fi l l i ng buffer 0 I S h i ft to f i l l i ng buffer 1 

Figure 14: Th� A NIMA T function which provides for flicker­
free changes in the display by permitting the user to load one 
refresh buffer while displaying another. 

the physical contents of the table start with character 32 
(blank) .  To index into the table, the ASCII value of the 
first table entry is subtracted from the value requested . 
This index value is then mul tiplied 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 resul ts .  

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 o therwise 
affecting the display . Any unrecognized characters 
should be ignored . 

ANIMA T 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 sta tus-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 prut,rammed to  provide double buffering. 
After waiting for the vertical b lanking period, the refresh 
buffer currently being filled is put  on display . The al ter­
nate buffer is then opened for filling . Note that this 
algorithm is valid whether the buffer being filled is 
displayed (first call to ANIMA T after an INITG ) or is 
being filled while another buffer is being displayed (all  
subsequent calls to  ANIMA T) .  

In  part 2 we  will present an implementation of  the 8080 
assembly language protocol for the proposed graphics 
software standard, plus a series of demonstration pro­
grams. • 



Creative Software Introduces: Programs & Products for the TRS-80 (1 6K level II) 
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NEW/ A super JOYSTICK inter/ace for t he TRS-80! 
Three socke t s  allow you to use one Fairchild '" or two A tan • •  joyst icks 
w1 1 h  no modificat ions 10 t he TRS-80. Joys t ick int erface w i t h  t wo 
progrdmS.  sepdrdl t.-! power supply dnci l l ls truc t Jons .  

Only 

Joysticks (Faiichilcf" m· A tw-i'" ) . each 
$65 .00 
$ 12 .50 

Household Finance I & II $ 15 .00 Household Utility I $ 12 .00 
Pllrt I :  lnpu1s da. I 1 l  on edch household expend u u r e :  hs 1s .  o..�dds. upcld tes.  
cho..�nye� or deletes pn.•v1ously input t tems. W n t es d.Jto t o  casse t t e  I o...�pe. 
l\trt II : Rettds dlHd t o..�pe. Provides rnunthly .mel yec..�rly sunmlartl'!:> uf 
fnldlKidJ dd! o... l .  Stngle Ci.llf'gory SUI11Jlldi'U!�. c.l!1d yrdphs tl Spenc\mg profile . 

( I ncludes Ca lendar. Loans a nd Buy or Ren t Program s) 

Household Utility 2 $ 12 .00 
(Includes Compound h1 terest . Amor t izal ion and Car Cost s  Programs) 

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 a nd formatter and requires 
1 6K or 32K PET. 

Many ot her C reative S oftware produc t s  are available for I he 

PET and TRS 80. I f  your local dealer doesn't carry Creative 
Software produc t s  or program info rma t ion . wri t e d i rec l ly t o  t he 

address below. When placing an order please no t e : 

PET Space War II . . .  $10 . 00 

Specify computer  & progra m ( s ) .  Add $ 1 .50  shipping for each 
p rogram ordered. $2.50 for joy s t ic k i n 1 e rface. Cali forn ia reside n t s  

a d d  6", sales t a x .  VISA MASTERCHARGE accep1ed.  Inc lude 

card n u mber and e x pi ra t ion da t e . 
Fantastic real-t ime 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 Creat ive Soltware 
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 lime 
to tenths of seconds. Requires the Creative Software dual Joystick. 

P.O. BOX 4030, MOUNTAIN VIEW, CA 94040 

* 
* 

TH E 

ONLY 

USER-ORI ENTE 

MAGAZIN E  
I 

Crunchers Corner - Bryant (A monthly p rogramming 
tutor i a l )  • Flex ·· to BFD - Puckett  • Tiny Mus ic  -
Thompson • Semiconductor, Part 1 - Ki n z e r  • Soup Up 
Your  TVT - Pass • H ints & Kinks - fixes ( soft & hard)  • 

50 pages p lus E ach Mont h !  

Crunchers Corner - Bryant • A Look at  
t he  SWTPC CT-82 - F e r g u s o n  • 6800 
Re la t i ve B ranch Ca lcu lat ion (Hand)  -
Berenbon • Relat ive Calcu lator (Machi ne) 
- Heather ington • Mai l l i s t  (D i sk)  - Li l ly  • 

Modems - Schuman • Semiconductor -
Part 2 - Kinzer  • Locate - Pigford • A20 
MA, Pr inte r-SWTPC - Perdue • AS-50 
Monitor Board - Pent ecost • TSC Basic 
for 6800 - Sh i rk • Plus Much-Much More l  

Crunchers Corner - Bryant  • A 
Case for the Smal l  DOS - Mauch 
• MF-68 Motor F ix  - S o rre l s  • 
Transfer ( FLEX 1 to 2 o r  5 )  -
Womack • 6800 Delay - Beren­
bon • Make Like a 6809 - Fein­
tuch • Games  (Bas ic) - H a rmon 
• Boot ( F lex-BFD) - Puckett  • 

Freeze Disp lay (SSB) - Jo h n s o n  
• Paper Tape Reader - Ad am s  • 

FLEX '" Fixes and M u c h  Morel  

K B  

7.8 

MAGAZINE COMPARISON 

(2 years) 

Monthly Averages 

BYTE 

6.4 

6800 Articles 

TOTAL 
CC COBB'S PAGES· 

2.7 2.2 19.1 ea. mo. 

Average cost for all four each month: $5.88 

(Based on advertised 1 -year subscription price) 

·59· cost per month: S 1 . 2 1  
Thai's R1ght! Much. Much More 

for About 

1 5 the Cost! 

EFFECTIVE SEPT. 1, 1 979 
1 ·  Year S 1 4.50 2 Years 526.00. 3 Years 536.50 

OK, PLEASE ENTER MY SUBSCRIPTION 

Bill  My : Master Charge 0- VISA ::-· 

Card = _ Exp. Date_ 

For D 1-Year 0 2 Years 0 3 Years 

Enclosed: S · - __ ----

Name 

Stree'--------

City __ __ ___ Stale _ __ Zip. 

My Computer Is: _____ _ 

68 M I CRO JOURNAL 
301 8 Hamill Road 

HIXSON, TN 37343 

FOREIGN ADD:  
$ 9 . 50 P e r  Yr. Surface 

$ 2 9 .00 Per Yr. Air Ma i l 

* MORE 6800 ARTICLES THAN ALL OTH ERS COM BINED * 
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8080/8085: Assembly 
Language Programming 

Lance R Leven thal 
Osbmne and Associates Inc 
Berkeley, California 1 978 
467 pages softcover 
$9. 50 

8080/8085: Assembly 
Language Programming is 
another in the series of 
Osborne and Associates' 
books on microcomputers. 
Those who are familiar with 
earlier works published by 
this company know that, in 
its contents, the entire series 
is comprehensive. Unfortu­
nately, these books have 
been extremely difficult to 
read due to the use of bold 

and regular type and the ap­
pearance of obscure abbre­
viations in their diagrams. I 
am pleased to say that this 
new book upholds the 
reputation for completeness, 
and it  is also quite readable. 

Chapter 1 defines and 
justifies assembly language 
programming. I doubt that 
anyone who purchases this 
book needs this chapter, but 
it is reassuring to us 
assembly language enthu­
siasts.  

Chapter 2 describes how 
an assembler works and 
gives a very complete view 
of all  the available features. 
As with al l  this publ isher's 
books, it is not merely an 
overview. This chapter will 
greatly assist you in choos­
ing among the available 
assemblers. 
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Chapter 3 is technical 
writing at its finest .  Each 
assembly language instruc­
tion given is elaborated 
upon with diagrams the 
reader has become ac­
quainted with in the earlier 
books-minus the incom­
prehensible abbreviations . 
Bold type is used only 
where it should be-for 
titles . 

Chapters 4 thru 13 give 
sample programs ranging 
from very simple to extra­
ordinarily complex. The ear­
ly examples are slightly 
beyond the information 
given in chapter 3, but they 
progress through arithmetic 
and tables to I /0 (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 
LlV 2N7 

Technical Aspects of 
Data Communication 

Joh n  E McNamara 
Digital Press 
Digital Eq uipment Corp, 
Educational Services Dept 
12 Crosby Dr 
Bedford MA 07130 
$1 9. 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 



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-cal ling 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 W A 98507 

Broken Text 

Several readers have 
brought to our attention 
that line 1 790 of the Quest 
program on page 181 of the 
July 1979 BYTE is difficult 
to read .  The line should 
read 1790 ON A1 GOTO 
1000, 9999, 1 760 . •  

Start Computing For Just $129.95 With An 
8085-Based Professional Computer Kit-

Explorer ISS 
100% compatible with all 8080A and 
8085 software & development tools! 

No matter what your future computing plans may 
be, Level "A "-at $129. 95-is your starting point. 

Starting at just $129.95 for a Le��et "A " operating system, 
you can now build the exact computer you want. Explorer/85 
can be your beginner's system, OEM controller, or IBM­
formatted 811 disk small business system . . .  yet you're never 
forced to spend a penny for a component or feature you don't 
want and you can expand in small, affordable steps! 

Now, for just $ 129.95, you can own the first level of a fully 
expandable computer with professional capabilities-a com­
puter which features the advanced Intel 8085 cpu, thereby 
giving you immediate access to all software and development 
tools that exist for both the 8085 and its 8080A predecessor 
(they are /00% software compatible)-a computer which 
features onboard S-100 bus expansion-plus instant conver­
sion to mass storage disk memory with either 5- 1/4" diskettes 
or standard IBM-formatted 8" disks. 

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 Nctronics Hex Keypad/Display. 

Hex Keypad/Display 
Specifications 
Calculator type keypad with 24 
system defined and 16 user 
defined keys. 6 digit calculator 
type display which displays full 
address plus data as well as 

Hex Keypad/Display. register and status information. 
Level "B" Specifications 
Lcvei"B" provides the S-100 signals plus buffers/drivers to 
support up to six S-100 bus boards and includes: address 
decoding for onboard 4k RAM expansion select-able in 
4k blocks . . .  address decoding for on board 8k EPROM expan­
sion selectable in Bk blocks . . .  address and data bus drivers for 
on board expansion . . .  wait state generator Uumper selectable), 
to allow the use of slower memories . . .  two separate 5 volt 
regulators. 

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 Level "C" Specifications 
both the industrial and leisure environment. Level "C" expands Explorer's 
Level "A" Specifications motherboard with a card cage, 
Explorer/85's Level "A" system features the advanced Intel allowing you to plug up to six 
8085 cpu, an 8355 ROM with 2k deluxe monitor/operating S- 100 cards directly into the 
system, and an 8 155 ROM-I/O-all on a single motherboard motherboard. Both cage and 
with room for RAM/ROM/PROM/EPROM and S- 100 ex- Explorer/85 with l .:1 cards are neatly contained inside 
pansion, plus generous prototyping space. "C" card cage. Explorer's deluxe steel cabinet. 

(Level "A" makes a perfect OEM controller for industrial Level "C" includes a sheet metal superstruc!Ure, a 5-card gold 
applications and is available in a special llex Version which plated S- 100 extension PC board which plugs into the mother-

can be programmed using board. Just add required number of S-100 connectors 
the Netronics Hex Keypad/ Level "D" Specifications 
Display.) Level "D" provides 4k or RAM, power supply regulation, 

PC Board: glass epoxy, plated filtering decoupling components and sockets to expand your 
through holes with solder mask Explorer/85 memory to 4k (plus the original 256 bytes located 
• 1/0: provisions for 25-pin in the 8 ! 55A). The static RAM can be located anywhere from 
(DB25) connector for terminal 0000 to EFFF in 4k blocks. 

Level "A " at $129.95 is a serial 110, which can also sup- Level "E" Specifications 
complete operating system, port a paper tape reader 
perfect for beginners, hob- . . .  provision for 24-pin DIP Level "E" adds sockets for 8k of EPROM to usc the popular 
biests, or industrial con- socket for hex keyboard/dis- Intel 27 1 6  or the Tl 25 16 .  It includes all sockets, power supply 
troller use. play . . .  cassette tape recorder in- regulator, heat sink, filtering and dccoupling components. 
put. . .  cassette tape recorder output . . .  cassette tape control Sockets may also be used for soon to be available RAM IC's 
output. . speaker output . LED output indicator on SOD (allowing for up to 12k of onboard RAM). 
(serial output) line . . .  printer interface (less drivers) . . .  total of Order A Coordinated 
four 8-bit plus one 6·bit 1/0 ports • Crystal Frequency: 6.144 Explorer/85 Applications Pak !  
MHz • Control Switches: reset and user (RST 7 .5) Experimenler's Pak (SAVE $12.50)-Buy Level "A" and Hex interrupt. . .  additional provisions for RST 5 .5 ,  6.5 and TRAP Keypad/Display for $199.90 and get FREE Intel 8085 user's interrupts onboard • Counter/Timer: programmable, 14-bit manual plus FREE postage & handling! �::::!;�: s;:t�t�� :n�M

�0;5�s�y
��

s ��c
�:��a�et/�t�·k 

id
a
e
r�� ff1� Student Pak (SAVE $24.45)-Buy Level "A," ASCII Key· 

expanded systems . . .  RAM expandable to 64k via S-IOO bus or board/Computer Terminal, and Power Supply for S319.85 and 
4K on motherboard. get FREE RF Modulator plus FREE Intel 8085 user's manual 

System Monitor (Terminal Version): 2k bytes of deluxe plus FREE postage & handling! 
system monitor ROM located at F000 leaving 0000 free for user Engineering Pak (SAVE S4UHI)-Buy Levels "A," "B," 
RAM/ROM. Features include tape load with labeling . .  tape "C," "D," and "E" with Power Supply, ASCII Keyboard/ 
dump with labeling . . .  examine/change contents of memory Computer Terminal, and s ix S- 100 Bus Connectors for $514.75 

. insert data . . .  warm start . . .  examine and change all and get 10 FREE computer grade cassette tapes plus FREE 
registers . . .  single step with register display at each break point, 8085 user's manual plus FREE postage & handling! 
a debugging/training feature . . .  go to execution address . Business Pak (SAVE $89.95)-Buy Explorer/85 Levels "A," 
move blocks of memory from one location to another . . .  fill "B," and "C" (with cabinet), Power Supply, ASCII Key-
blocks of memory with a constant . . .  display blocks of memory ':>card/Computer Terminal (with cabinet), 16k RAM, 12" 
. . .  automatic baud rate selection . . variable display line length Video Monitor, North Star 5 - 1/4'' Disk Drive (includes North 
control ( 1 -255 characters/line) . . .  channelized 1/0 monitor Star BASIC) with power supply and cabinet, all for just 
routine with 8-bit parallel output for high speed printer. $1599.40 and get 10 FREE 5-1/4" minidiskcttes ($49.95 value) 
serial console in and console out channel so that monitor can plus FREE 8085 user's manual plus FREE postage & handling! 
communicate with 1/0 ports. 

System Monitor (Hex Version): Tape load with labeling . Continental U.S.A. Credit Card Buyers Outside Connecticut 
tape dump with labeling . . .  examine/change contents of mem- CALL TOLL FREE 800-243-7 428 ory��� = �

arm start . · . examine an�h
=,.:!

- -
To Order From Connecticut Or For Technical 

r-Netr�nlcs.R&D LT:T.', '6:;'pr."h�l5"' Assistance, Etc. Call (203) 354-9375 - , 
333 Lttchfteld Road. New Milford, CT 06676 sonalized disk operating system-just I Please send the items checked below- plus $2 p&i1. plug it i n  and you're up and running!), 
0 Explorer/85 Level "A" Kit (ASCII 0 Deluxe Steel Cabinet for ASCII 5699.95 plus $5 p&h. I VerSion), $129.95 plus $3 p&h. Keyboard/Terminal, $19.95 plus $2.50 0 Power Supply Kit for North Star 
0 Explorer/85 Level "A" Kit (Hex p&h. Disk Drive, $39.95 plus $2 p&h. 
Version), $129.95 plus $3 p&h. 0 Power Supply Kit ( ± 8V @ 5 amps) 0 Deluxe Case for North Star Disk I 0 8k Microsoft BASIC on cassette in deluxe steel cabinet, $39.95 plus $2 Drive, 539.95 plus $2 p&h. 1 tape, $64 •. 95 postpaid. . p&h. 0 Experimenter's Pak (see above), 0 8k Mtcrosoft BASIC 111 ROM Kit 0 Gold Plated S-100 Bus Connector.; $199.90 postpaid. 
(requ�res Levels "B," "D," and "E"), $4.85 each, postpaid. ' 0 Student Pak (see above), 5319.851 $99.95 plus $2 p&h. 0 RF Modulator Kit (allows you to postpaid. 0 Level "B" (S-100) Kit, $49.95 plus use your TV set as a monitor), 58.95 0 Engineering Pak (see above). I $2 p&h. postpaid. $514.75 postpaid. 0 Level "C" (S-100 6-card expander) 0 16k RAM Kit (S-tOO Board expands 0 Business Pak (see above), 51S99.40 I Kit, 539.95 plus $2 p&h. to 64k), $199.95 plus $2 p&h. postpaid. 
0 Level "D" (4k RAM) Kit, 569.95 0 32k RAM Kit $329 95 plus $2 p&h T 1 E 1 d $ I plus $2 p&h. 0 48K RAM Ki;, $459 

.
. 95 plus $2 p&h·. (���n ��s 0��d sales tax) By-Ps :nl ;·�"p&(�PROM/ROM) Kit, 0 64k RAM Kit,..5589.95 plus $2 p&h. 0 Per;on�l Check 0 M.O./Cashier's I · P us · 

. D 16k RAM Expansion Kil (to expand Check D V1sa 0 Master Charge. 0 Deluxe Steel Cabmet for Explorer/ any of the above up to 64k) $139 95 85, $49.95 plus $3 p&h. plus $2 p&h each. • · (Bank # _ _ _ _  ) 
0. ASCII Keyboard/Computer Ter- 0 Intel 8085 cpu User's Manual 57.50 Acct. # I mmal K1t (features a full 128 character postpaid. 

' 
Signature xp. Date _1 
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a
��·t���l ���s�:r�i��� 0 Special Compuler Grade Casse

.
ue Print 

to baudot output selectable baud rate Tapes, Sl .90 each or 3 ror SS, postpaid. Name I RS232-C or 20 m�. J/0, 32 or 64 char: 0 12" Video Monitor ( 10  MHz band-
acter by 16 line formats, and can be Width), 5139.95 plus $5 p&h. Address I used with either a CRT monitor or a TV D North Star Double Density Floppy 
set (if you have an RF modulator) Disk Kit (One Drive) for Explorer/ City 1 $149.95 plus $2.50 p&h. ' 85 (includes 3 drive S-100 controller, I D Hex Keypad/Display Kit, $69.95 DOS, and extended BASIC with per- State ____ ZiP•------�- - - - - - - - - - - - - - - - - - 0 Send Me lnformation _;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 (LEOs) to indicate 
logic states. The LED lights to in­
dicate a high (1) logic state, and turns 
off to  indicate a low (0) logic state. It 
is not possible, however, to  compare 
these signals with the state of the 
system clock. The system clock is the 
square wave source from which all 
o ther 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 LEOs. Each LED corre­
sponds to 1/z of a c lock cycle. Figure 2 
shows some typical waveform traces 
and their corresponding displays on 
the digital oscil loscope. 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 circui t  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 

Pho to 1 :  Digital oscilloscope as constructed on a project board. The ph oto shows the 
original design (the schematic diagram in figure 1 shows an updated version which 
elim inates all capacitors on the output lines). 

Device Type + 5 V G N D  

IC1 74 1 54 24 1 2  
IC2 7404 1 4  7 
IC3 7404 1 4  7 
IC4 7404 1 4  7 
IC5 7474 1 4  7 
IC6 7474 1 4  7 
IC7 7474 1 4  7 
ICB 7474 1 4  7 
IC9 7474 1 4  7 
IC1 0 7474 1 4  7 
IC1 1 7474 1 4  7 
IC1 2 7474 1 4  7 
IC1 3 741 54 24 1 2  
IC1 4 7493 5 1 0  

Table 1 :  Power and ground connections for integrated circuits in figure 1 schematic 
diagram .  



Circle 286 on inquiry card. 

SORCERER* SOFTWARE! 
All programs on cassette. Only 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. S19.95 

PLOT by Vic Tolomei. Now Apple owners will be envious of how easy you can get good 
graphics on your SORCERER. PLOT includes both a super high resolution mode and a quick 
low resolution mode. Both are accessible from your BASIC programs using simple com­
mands. Hi-res & lo-res examples included on tape. S14.95 

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. S14.95 

DEBUG by Bob Pierce. Debug machine language programs by stepping through one 
instruction at a time. Relocatable. Several display options. Multiple break points. Modify 
memory and registers. S14.95 

Z-BO DISASSEMBLER by Vic Tolomei. Decode machine language programs, including 
SORCERER's monilor and ROM-PAC's. with this Z-80 Disassembler writ len in BASIC. Prints 
out machine code, Zilog mnemonics, and ASCII. S14.95 

MAGIC MAZE'" by Vic Tolomei. A challenging maze game. Ten levels of play. Holding your 
lantern, you wander through a maze trying to stay on the right path and avoid pitfalls. 
Automatic scoring tells you how good a pathfinder you are. S11.95 

SOFTWARE INTERNALS MANUAL FOR THE SORCERER by Vic Tolomei. A must for 
anyone writing software for the SORCERER. Seven chapters: Intra 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 

� '!��:'!:.sui����1�E � Telephone 24 hours, seven days a week: (213) 344-6599 

WHERE TO GET IT: Ask your nearest Sorcerer dealer to see Quality Software's Sorcerer 
programs. Or, if you prefer, you may order directly from us. MasterCharge and Visa card­
holders may telephone their orders and we will deduct$1 from orders over$19 to compensate 
for phone charges. Or mail your order to the address above. California residents add 6% sales 
tax. Orders outside North America add $5 for registered airmail. pay in U.S. currency. 

• The name "SORCERER" has been trademarked by Exidy, Inc. 

SIOO FULLY ASSEMBLED MOTHERBOARDS­
FUllY SOCKETED. IN DUSTRIAL GRADE 

• 8 SLOT ASSEMBLED $149.00 
* 19 SLOT ASSEMBLED Si99.00 

64K BYTE EXPANDABLE RAM 

DYNAMIC RAM WITH ON BOARD TRANSPARENT 
REFRESH GUARANTEED TO OPERATE IN 
NORTHSTAR. CROMEMCO. VECTOR GRAPHICS. 
SOL. AND OTHER 8080 OR Z-80 BASED S100 
SYSTEMS • 4MHZ Z·80WITH NO WAIT STATES. 
• SELECTABLE AND DESELECTABLE IN 4K 

EPROM 

VISTA V-200 MINI-FLOPPY SYSTEM 

• S100 DOUBLE DENSITY CONTROLLER 
• 204 KBYTE CAPACITY FLOPPY DISK 

DRIVE WITH CASE & POWER SUPPLY 
• MODIFIED CPM OPERATING SYSTEM 

WITH EXTENDED BASIC 
$695.00 

* EXTRA DRIVE. CASE & POWER SUPPLY 
$395.00 

16K X 1 DYN AMIC RAM 

THE MK4116-3 IS A 16.384 BIT HIGH SPEED 
NMOS. DYNAMIC RAM. THEY ARE EQUIVALENT 
TO THE MOSTEK. TEXAS INSTRUMENTS. OR 
MOTOROLA 4116-3. 
• 200 NSEC ACCESS TIME, 375 NSEC CYCLE 

TIME. 
• 16 PIN TTL COMPATIBLE. 
• BURNED IN AND FULLY TESTED. 
* PARTS REPLACEMENT GUARANTEED FOR 

ONE YEAR. 
I 

Circle 236 on inquiry card. 

IMMEDIATE 
DELIVERY 
Domestic & Export 

DEC LSI-11 
COMPONENTS 
A full and complete 

line with software 
support available. 

m •n• C[]mpu1er 
5upp�•ers, 'nL. 

25 CHATHAM ROAD 

SUMMIT, NEW JERSEY 07901 
SINCE 1973 

MOTOROLA MEMORY ADDRESS MULTIPLEXER-
Me 3242A 

THE MC 3242A IS AN ADDRESS MULTIPLEXER 
AND REFRESH COUNTER FOR 16 PIN. 16K 
DYNAMIC RAMS THAT REQUIRE A 128 CYCLE 
REFRESH. 
• CONTAINS MEMORY REFRESH COUNTER. 
* MULTIPLEXES SYSTEM 14 BIT ADDRESS TO 

THE 7 ADDRESS PINS OF THE RAMS. 
* COMPATIBLE WITH 3480 MEMORY 

CONTROLLER. 
• PART IS GUARANTEED. 

$12.50 EACH 

MOTOROLA DYNAMIC MEMORY CONTROLLER· 
MC3480l 

MEMORY CONTROLLER O{SIGNEDTO SIMPLIFY 
CONTROL OF 16 PIN 4K OR 16K DYNAMIC RAMS. 
* GENERATES RAS/CAS AND REFRESH TIMING 

SIGNALS FOR 16K TO 64K BYTE MEMORIES. 
• GENERATES MEMORY READ/WRITE TIMING. 
* DIRECT INTERFACE WITH MOTOROLA OR 

INTEL 3242A ADDRESS MUX AND REFRESH 
COUNTER. 

• PART GUARANTEED. 
$13.95 EACH 

* WI SOLID FRONT PANEL $239.00 
• WI CUTOUTS FOR 2 MINI-FLOPPIES 8239.00 
* 30 AMP POWER SUPPLY . ..... . .. Sll9.00 

KIM/SYM/AIM·65-32K EXPANDABLE RAM 

DYNAMIC RAM WITH ON BOARDTRANSPARANT 
REFRESH THAT IS COMPATIBLE WITH KIM/ 
SYM/AIM-65 AND OTHER 6502 BASED 
MICROCOMPUTERS. 
• PLUG COMPATIBLE WITH KIM/SYM/ AIM-65. 

MAY BE CONNECTED TO PET USING ADAPTOR 
CABLE. SS44-E BUS EDGE CONNECTOR. 

* USES •5V 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 AND TESTED BOARDS ARE 

GUARANTEED FOR ONE YEAR. AND 
PURCHASE PRICE IS FULLY REFUNDABLE IF 
BOARD IS RETURNED UNDAMAGED WITHIN 
14 DAYS. 

ASSEMBLED I 

TESTED 

WITH 32K RAM ...... ....... S495.00 

WITH 16K RAM . ........... S425.00 

WITHOUT RAM CHIPS ....... S355.00 

HARD TO GET PARTS ONLY (NO RAMS) . 
BARE BOARD AND MANUAL . 

KIT 

$459.00 

$389.00 

$319.00 
.... S\80.00 

.$65.00 

INCREMENTS ON 4K ADDRESS BOUNDARIES. 
* LOW POWER-8 WATTS MAXIMUM. 
* 200NSEC 4116 RAMS. BETA COMPUTER DEVICES CALIF RESIDENTS PLEASE ADD 6% SALES TAX 
* FULL DOCUMENTATION. 
• ASSEMBLED AND TESTED BOARDS ARE 

GUARANTEED FOR ONE YEAR AND 
PURCHASE PRICE IS FULLY REFUNDABLE IF 
BOARD IS RETURNED UNDAMAGED WITHIN 
14 DAYS. 

ASSEMBLED I 

TESTED KIT 
64KRAM .. .... .. 1595.00 1565.00 
4BKRAM.. .. ... 1529.00 1499.00 

32K RAM .. ... . .. ....... . $459.00 $429.00 

16K RAM ....... . .. . ..... 1389.00 1359.00 

WITHOUT RAM CHIPS .. ... 1319.00 !289.00 

P.O. BOX 3465 MASTERCHARGE & VISA ACCEPTED PLEASE 
ORANGE CALIFORNIA 92665 ALLOW 14 DAYS FOR CHECKS TO CLEAR BANK 

d14) 633·7280 PHONE ORDERS WEL.COME 

Z-8D CPU • Z-80 CPU • Z-80 CPU • Z-80 CPU 

* 2M HZ OR 4MHZ SWITCH SELECTABLE 
* 2 SERIAL PORTS 
* 2 PARALLEL PORTS 
* SELECTABLE BAUD RATES 150-9600 
* POWER ON JUMP TO ON BOARD 270B OR 

2716 EPROM (BOARD DELIVERED WITHOUT 
EPROM 

S325.00 

TRS-BO 16K MEMORY EXPANSION KIT 

THIS KIT PROVIDES THE IC"S TO EXPAND THE 
TRS-BO MAINFRAME FROM 4K BYTES TO 16K 
BYTES OR MAY BE USED IN THE EXPANSION 
CHASSIS. THE KIT INCLUDES: 
* B M5K 4116·4 16K X 1, 200 NSEC RAMS. 
* 1 DIP PROGRAMMING SWITCH. 
* 1 SET OF EASYTO FOLLOW INSTRUCTIONS 

THAT ONLY REQUIRES A SCREWDRIVER TO 
S U C C E S S F U LLY C O MPL E T E  T H E  
INSTALLATION. 

SBO.OO PER KIT 
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Figure 2 :  Comparison of waveforms as 
they might be displayed on an analog 
oscilloscope, and as they are displayed on 
the digital oscilloscope. The dark circles 
indicate lighted light emitting diodes 
(LEOs) . The open circles show unlighted 
LEOs. 

Text contirwed: 

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 la tch is low (a 0 state ) .  In this 
manner, the serial digital signal is 
mapped onto the array of 16 LEOs. 

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 i llustrates 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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ACCOUNTS RECE IVABLE 

ORDER ENTRY 

I NVENTORY CONTROL 

This totally integrated, single entry 
system is easy to learn and easy to 
use because it is "�lenu" oriented . 

The software requ ires a minimum system 
consistiog of 48K memory , CRT, 
Printer , dual floppy disc. It is ready 
to run on the following systems 

DEC PDP - 11 
A M  - 100 
PASCAL MICROE NGINE 

, 
CIT PENSEE 

We are working on the following 
systems and feel we can install our 
software on them within 30 days ARO: 
Data Genera l ,  General Automation , LSI 
4/10 , 4/30 , Some Z80 Systems 

Price for the total system is 
$2995 .00 . Order a user manual ( $25 .00 
plus $2 . 00 shipping & handling) or the 
Demo Floppy & Manual ( $6 5 . 00 plus 
$2 .50 shipping & handl ing) to reserve 
this price for you beyond our expected 
price increase �bv 1 ,  1 97 9 .  

'IO ORDER USE CUR 'IO LL  FREE l\'UNBER 

1 - 800 - 437 - 4774 
VISA AID NASTERCHARGE l'iELCO<lE 

OR SEND CHEX:K OR �DNEY ORDER 'IO 
P. S. IOC, 619 NP AVE , BOX 2017 L 

FARGO, ND 58107 
( PH) 701/235-8145 
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In order to gain optimum 
coverage of your organiza 
tion 's computer conferences, 
s e m i n a r s ,  w o r k s h o p s ,  
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
pear as many as three times in 
this section if it is sent to us 
far enough in advance. 

N OVE M B E R  1 979 

November 1 
Invitational Computer Con­
ference, Cherry Hill NJ . This 
conference is directed to the 
quantity buyer and will 
feature the newest 
developments in computer 
and peripheral technology . 
Contact B J Johnson and 
Associates, 2503 Eastbluff 
Dr, Suite 203, Newport 
Beach CA 92660. 

Nove111ber 5-7 
Thirteenth Asilomar Con­
ference on Circuits, Systems 
and Computers, Asilomar 
Hotel and Conference 
Grounds, Pacific Grove CA . 
Contact Roger C Wood, 

Electrical and Computer 
Engineering Dept, University 
of California, Santa Barbara 
CA 93106. 

Nove111ber 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.  

Advance Access 
Diskette 

Protection Family 
For Further Information 
CALL TOLL FREE 

800 323-0254 
ADVANCE ACCESS GROUP 
1 0526 W. Cermak Westch

.
ester, I L  60153 312 562-5210 

"Manufacturers of Information Processing Supplies" 
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November 6-8 

Midcon/79 Show and Con­
vention. O'Hare Exposition 
Center and Hyatt Regency 
O'Hare, Chicago IL .  Contact 
Electronic Conventions Inc, 
999 N Sepulveda Blvd, El 
Segundo CA 90245 . 

November 6-8 

New England Printed Cir­
cuits and Micro-Electronics 
Exposition, Northeast Trade 
Center, Woburn MA. This 
show is devoted to the 
equipment, materials, tools, 
supplies, and test instru­
ments needed to manu­
facture electronic and 
microelectronic circuits, 
components, and systems. 
The show is sponsored by 
the International Electronics 
Packaging Society . Contact 
Industrial and Scientific 
Conference Management 
Inc, 222 W Adams St ,  
Chicago IL 60606 

November 6-8 

Third Digital Avionics 
Systems Conference, Ft 
Worth TX. This conference 
will probe the expectations 
and challenges of the digital 
revolution in avionics 
systems. Contact John C 
Ruth, Technical Program 
Chairman, POB 12628, 
Ft Worth TX 76116 .  

November 8-10 

Entering a Decade of 
Experience - Where Are We 
and Where Are We Going?, 
Atlanta Hilton, Atlanta GA. 
Sponsored by the Society 
for Computer Medicine, this 
conference will  cover 
microprocessing in medicine, 
computers and medical 
records, automated ill­
patient monitoring and other 
related topics. Contact the 
Society for Computer 
Medicine, Suite 602, 1901 N 
Ft Myer Dr, Arlington VA 
22209. 

November 12-14 
Computer Cryptography, 
The George Washington 
University, Washington D C .  
The objective of this course 
is to provide each partici­
pant with a working 
knowledge of the use of 



cryptography in computer 
applications. Contact Con­
tinuing Education, George 
Washington University, 
Washington DC 20052 . 

Nove111uer 12-16 
Communications Satellite 
Antenna Technology, 
University of Southern 
California, Los Angeles CA . 
This course is for engineers 
engaged in the design of 
mili tary or commercial 
satel l i te communica tion 
systems, spacecraft antenna 
and ground stations. Mult i­
ple beams, frequency reuse, 

polarization control, the 
new generation of satel l i tes, 
and other topics will be 
discussed. For more infor­
mation, call (213) 741-2410. 

Nove111l>er 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
pu ter conversion, strategies 
and techniques, and transi-

tion to a distribu ted data 
base system wil l  be dis­
cussed . Contact Ken Bur­
roughs, DBD Systems Inc, 
1500 N Beauregard S t ,  
Alexandria VA 22311 .  

Nove111ber 14-16 
Advanced Programming 
Techniques Using Pascal, 
Allentown P A. This class 
wiU teach Pascal program­
mers how to build a com­
prehensive and effective 
Pascal-based software 
development environmen t .  
Emphasis w i l l  b e  o n  pro­
gramming exercises with 

group and individual in­
struction . Contact Software 
Consul ting Services, 901 
Whittier Dr, Allentown PA 
18103. 

Noven>ber 1 4-16 
1979 International Micro 
and Minicomputer Con­
ference, Astra Village, 
Houston TX.  This con­
ference concerns micro and 
minicomputer systems, a 
survey of the range of cur­
ren t  applications, and 
exploration of potential 
areas for future develop­
ment . Emphasis will be 

FOR T H E  V E RY B E ST I N  
N O RTH STAR® CO M PATA B L E  SO FTWA R E  

OATA BASE MANAGERS 

SPECIAL ! !  $ 1 0 .00 OFF of Selector· l l l  C2 

Selector-Ill C2: SuperSoft is proud t o  offer t h e  Selector-Ill C2 at a special $ 1 0.00 discount. Selector I l l  
allows instant recall o f  any record using a n y  information item i n  t h e  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) 
Solector·lll C2 is: $335.00 ( $ 1  0.00 off list !I. (Manual alone: $20.001 

BUSINESS 
CAS · Client Record System. A complete program package tor t h e  Insurance agent. C A S  will pro"Jide you 
with "Jery fast online access to your client records, print reports and mail labels, and give you all the infer· 
mation you will need to increase your sales through the use of CAS as a MARKETING TOOL 

CAS stores a complete record for each client that includes the name, address, telephone # , as well as 
provisions for customer #, salesman # 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 CAS supports a powerful 'sieve' search to provide you with all 
the information you need to increase insurance sales. CAS comes with twot21 user's manuals, one for the 
owner, and one for office personnel! (minimal system: one drive, 40K RAM starting 2000H) $250.00 
(Manual: $40.001 

TEXT PROCESSORS 
TFS · Text Formatting System. A t  last a full featured text processor f o r  NorthStar that y o u  c a n  rely o n !  
T F S  h a s  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 two{2) 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 2000HJ $75.00 (Manual only: $20.001 

COMPUTER AIOEO INSTRUCTIO N  

M I S S · Microcomputer Instructional Support System. A complete, self·contained CAl 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 1 00% 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: 
$ 1 0.00) 

ASSEMBLERS 
ARIAN · A complete 8 0 8 0  assembler t h a t  interfaces directly to your D O S .  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. 
ARlAN is both powerful and easy to learn and use; i t  is an assembler that you can grow with. Comes com· 
plate with a 51 page user's manual !ARIAN requires RAM from OOOOH to 2000H) $50.00 (Manual alone: 
$ 1 0.001 

ARIAN Utility Package · Several disk based utilities. Includes a complete DEBUG Package: 
$50.00 

PROGRAMMING LAN GUAGES 
'Tiny' Pascal · This i s  t h e  famous Chung/Yuen 'tiny' Pascal. FAST · ELEGANT · STRUCTURED. 
local and global 'Jariables 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 J6K to do this) $40.00 

UTILITI ES 
D E B E  · !Does Everything But Eat!) This is a must for NorthStar user's. You can: COMPACT & EXPAND 
BASIC programs. Compacting remo'Jes 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 

S P E C I FY S I N G LE OR D O U BLE D E N SITY 

FO R T H E  V E RY B E ST I N  
T R S- 8 0  CO M PATI B LE SO FTWAR E  

'Tiny' Pascal FOR TRS·BO 
N o w  y o u  t o o  c a n  h a v e  Pascal! T h e  famous Chung/Yuen 'tiny' Pascal h a s  b e e n  specially designed for 

the TRS·80! The full power and elegance of 'tiny' Pascal is at your command. Programs written in 'tiny' 
Pascal run at least 4 times faster than the same program in BASIC! 'tiny' Pascal is also a great way to 
learn Pascal programming, & fun too. 

Best of all,  you only need a 16K Level l !  TRS·80! No disk is required. The 'tiny' Pascal operating system 
is self·contained and very easy to use. 

'Tiny' Pascal is a subset of standard Pascal & includes: RECURSIVE PROCEDURE/FUNCTION, IF·THEN· 
ELSE REPEAT/UNTIL, 'PEEK' & 'POKE', WHILE 00, CASE, MORE! !Plus full graphics for your TRS·BOI. 

You can save and load progrAms to and from tape in both !>Duree or compiled form. 
You get all this and more, plus a user's manual for $40.00 

Energy-Miser 
Energy·Miser is a complete heating/cooling analysis program for your home, office or business! With 

Energy·Miser you can calculate heat loss because of poor insulation, leaky doors and windows, poor plann· 
ing and more. With Energy·Miser you can predict the annual savings on your utility bills for various im· 
pro'Jements or modifications, including: use of solar power, better insulation. opening and closing drapery, 
etc. 

But there is even more: Energy·Miser can also calculate your Return on Investment. That is, you can find 
your break point for converting to solar, for insulating better, etc. Energy·Miser e'Jen takes into considera· 
tion the Energy Tax Credit! Encrgy·Miser is a program designed to save your money! 

Energy·Miser is a proven program written by a professional and includes a complete user's manual for 
$22.50. (Minimum System 1 6K level II, No Disk Required) 

/UPe�/OtFT 
ALL O R D E R S  P R E P A I D  OR C . O.D.  P.O.  Box 1 62 8  

Champaign, I L  6 1 820 
( 2 1 7) 344- 7596 

I LLI N O I S  R E S I D E NTS A D D  5 %  SALES TAX 
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placed on technical papers 
and exhibits .  Contact Dr S 
C Lee, School of Electrical 
Engineering and Computer 
Sciences, University of 
Oklahoma, Norman OK 
73019 . 

Roschwalb, (202) 466-7800 
or Vera Hirschberg, (202) 
653-6252. 

Novernber 27-29 

November 15 
Invitational Computer Con­
ference, Southfield MI. See 
November 1 for details. 

November 15-19 

White House Conference on 
Library and Information 
Services, Washington DC . 
This conference has been 
called to help shape policies 
on public access and 
dissemination of information 
in this country. Two issues 
to be covered are the 
libraries' ability to help stop 
functional illiteracy and the 
use of computers, cable 
television, audio and video 
systems as alternative routes 
of information delivery . 
Contact Susanne 

Sixth Datacommn, Pacific 
Grove CA. This sym- ­
posium is sponsered by the 
IEEE Computer Society, the 
IEEE Communications Socie­
ty, and the Association for 
Computing Machinery. 
Some of the subjects of the 
eleven sessions are electronic 
fund transfer, protocols, 
routing and flow control, 
new data network services 
in Europe, and local net­
works. 

For more information, 
contact Sixth Datacomm, 
POB 639, Silver Spring MD 
20901 . 

Nove111ber 28-30 
Business and Personal Com­
puter Sales Expo '80, 
Philadelphia Civic Center, 
Philadelphia PA. Contact 

11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111§ 
TRS-80 PERIPH ERALS .§ 

DISK DRIVES • 16k MEMORY KITS • PRINTERS from • § 
40 !racks. 2 sides for TRS BO. APPLE. 

1 
CENTRONICS, INTREGAL :i 

with power supply & case SORCERER DATA. NEC SPINWRITER, :i 
VERBATIM DISKETTES $3.00 wljumpers and inslructions TEXAS INSTRUMENTS. :i 
DYSAN DISKETTES $4.60 LIFETIME GUARANTEE ! ! ! ! !  All AT GREAT SAVINGS!! §::::::: 

TAS·BO computers in stock!! 

We also carry APPLE, SORCERER. PET, SO SALES products. WE WILL NOT BE UNDERSOLD. 

GAMES 

- ANDROID NIM . . .  $ 1 4.00 
nim robots that wink and respond. 
Excellent graphics and sound. 
STAR TREK Ill . $ 1 4.00 
Travel through the galaxy on the 
Enterprise and destroy kilingons. 

TRS-80 SOFTWARE 
UTILITIES 

NEWODS+ . $99.00 
Enhanced DOS. Contains many 
improvements over TRSOOS. 7 
useful utilities built in. For 40 
track use also. 
NEWDOS $49.00 

New updated version. Same as above without utilities. 
AIR RAID . $ 1 4.00 SYSTEM INTEGRATION TEST 
Real time shooting gallery. $29.00 
SARGON:CHESS . $ 1 9.00 
Best chess for TRS·80 
LIBRARY I DO . . . .  $49.00 
1 00 games, utilities, and business 
programs in one package. 
Great value! 

tests memory, disk drives, and 
printer. 
MICROSOFT FORTRAN $325.00 
CPM . . . .  $ 1 50.00 
RENUMBER $ 1 4.00 

disk . $ 1 7.00 
G2 LEVEL Ill . . $49.00 
FOUTH by MSS . $35.00 

BUSINESS 

Gl, AR, AP, PAYRDLL INTERAC· 
TIVE $350. reports include 
unbilled invoices, open/closed 
accounts, ageing. Trial balance, 
income statement, balance sheet. 
Handles 200 accounts, 1 750 
transactions. Based on Osborne 
method. Stand alone of each $95 
INVENTORY II . $99.00 
activity listing, complete listing, 
selected listing, minimum quantity 
search, 1 000 items per disk 
All ABOVE PROGRAMS 
BY SBSG 
ELECTRIC PENCIL . . $99.00 
by Michael Shrayer 

disk . $ 1 50.00 
BEST w01d processor for the 
TRS-80 

The above list is just a brief summary of  some of  our most popular software. We have a large selection of other 
Software for many uses and for many computers. Documentation for any of our programs is available on re· 
quest. If you have any questions. please call. We would like to hear from you. 

TO ORDER, CALL OR WRITE: 

MI DWEST C.OMPUTER PERIPH ERALS 
1467 S. MICHIGAN AV. 

��� 11ii1111 CHICAGO, IL. 60605 I_VJ�I (3 1 2 1  2 5 1 ·5028 

- I ,,.!>,,•,"·-� J C.O.D.  2 

r-------------, : FALL SPECIAL 1 
1 1 0% Discount on 1 I a// Software orders 1 
1 over $ 1 00 1 L--------- - - ..!  § · TRS-80 is a Registered Trademark of Tandy Corp. 

iimllllllllllllllllllllllluuuuullllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 
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Produx 2000 Inc, Roosevelt 
Blvd and Mascher St ,  
Philadelphia PA 19120. 

Nove111ber 29-30 

Metric Management 
Workshop, Dallas North 
Park Inn, Dallas TX. The 
workshop is designed to 
help personnel a t  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. 

DECE M BER 1 979 

Dece111ber 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
camp computers _and their 
related software. Contact 
Kathy Black, MUSE, 4620 
W Commercial Blvd, Suite 
6C, Tamarac FL 33319.  

Dece111ber 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 . "  I t  is 
sponsored by the Associa­
tion of Government Ac­
countants (AGA).  Contact 
Ken Burroughs, DBD 
Systems Inc, 1500 N 
Beauregard St ,  Alexandria 
VA 2231 1 .  

Decernber 3-5 

COMDEX '79, MGM Grand 
Hotel, Las Vegas NV. This 
conference and exposition 

for third party sellers of 
computer systems, word 
processing systems, 
peripherals and software 
packages and media will 
focus on solutions to 
business problems normally 
encountered in structuring a 
successful dealership and the 
operational aspects of the 
dealership from both the 
supplier and the customer 
side. Contact The Interface 
Group, 160 Speen St ,  Fram­
ingham MA 01701 . 

December 3-5 

Implementing Cryptography 
in Data Processing and 
C ommunications 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 S tate Rd, Bellport 
NY 1 1 713. 

December 3-5 
Winter Simulation Con­
ference, Holiday Inn, 
Embarcadero, San Diego 
CA. This conference will 
feature papers and panel 
discussions on discrete and 
combined (discrete and con­
tinuous) simulations. Con­
tact Professor Robert E 
Shannon, University of 
Alabama in Huntsville, 
School of Science and 
Engineering, POB 1247, 
Huntsville AL 35807. 

December 8-9 

Data Processing for 
Businesspeople, Cherry Hill 
Inn, Cherry Hill N J .  
Management Information 
Corporation presents this 
seminar to  meet the needs of 
company management in 
understanding computers. 
The seminar includes basic 
concepts of data processing 
a lternatives (service bureaus, 
timesharing), small business 
computer systems, program 
packages availability and 
selection, managing the 
computer system, and the 
future of data processing. 
Contact Management 
Information Corporation, 



140 Barclay Ctr, Cherry Hill 
NJ 08034. 

Dece111ber 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. 

December /0-12 

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. 

December 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. 

December 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 . 

JAN UARY 1 980 

January 3-4 

Hawaii International Con­
ference on System Sciences, 
Honolulu HI . The con­
ference wil l  cover develop­
ments in theory or practice 
in software and hardware, 
and advanced computer 
systems applications in 
selected areas with emphasis 
on medical infor-

mation processing and 
computer-based decision 
support systems for upper­
level managers in organiza­
tions. For more information, 
contact Perry G Patteson, 
Office of Management Pro­
grams, University of 
Hawaii, 2404 Maile Way, 
Honolulu HI 96822. 

January 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. 

January 28-30 

Principles of Programming 
Languages, Las Vegas NV. 
This symposium concerns 
practical and theoretical 
aspects of principles and 
innovations in the design, 
definit ion, 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. 

]allunry 30-Feln-uary 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. • 

The Format ion of a 
N ew Persona l  

Computer Soci ety 

Do per �onal computer 
owners need a national 
organization? A personal 
computer user named Abby 
Gelles would answer in the 
affirmative. She was inter­
acting with a number of the 
attendees of the National 
Computer Conference Per­
sonal Computer Festival last 
June when the usual pro and 
con arguments were raised 
in her conversations. She is 
convinced there is a need . 

So, with some kindred 
spirits in New York City,  
Abby has formed the Per­
sonal Computer Society. 
You can find out about 
what she is proposing by 
writing her at:  Ms Abby 
Gelles, Executive Director, 

Personal Computer Society, 
POB 147, Village Sta, New 
York NY 10014. 

ICS Announ ces 
N ew Cou rses 

Integrated Computer 
Systems Inc (ICS), 3304 Pico 
Blvd, POB 5339, Santa 
Monica CA 90405, has 
announced the fall and 
winter schedule for their 
Short Course series. Courses 
on computer graphics, 
digital signal processing, 
troubleshooting micro­
processor systems, and 
other topics, will be 
covered . The courses will be 
held in cities around the 
United States from Novem­
ber through February. These 
courses are structured for 
technical and managerial 
personnel . •  

1 F'-'LL SCALE ARTWORK MASTER --.. 
• • DEVELOPED 2 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 c i rc u i ts r i g h t  from a m a g az i n e  u s i n g  special  ph oto fi l m .  
N o  camera or d arkroom u s e d .  Page i s  n o t  destroyed i n  process 

Do your own master art. m a k e  n egat ives,  s e n s i t ize boards and 
etch one or a h u n d red c i rc u i ts ;  a l l  i d e n t i ca l .  a l l  perfect 

For o n e-of-a- k i n d  PC's ,  use spec i a l  dry transfer patterns as 
a d i rect etch resist r i g h t  o n  the b l a n k  copper board . 

Do it a l l  with  the E R -4 . I n  stock at parts d i s t r i b u tors or order 
d i rect Add 7% sh i p p i n g  M i n i m u m  factory order: $30 00 

E R -4 Compl ete P h oto Etch Set . $ 29 . 9 5  
E R -2 Assorted Etch R e s i s t  Patterns & Tapes 4 . 2 5 
E R -3 1 / 4  l b .  Cry Ferr ic C h l o r i d e  ( m a kes o n e  p i nt )  1 . 85 
E R -5 S i x  s h eets Pos- N eg Copy F i l m ,  5"x6" 4 . 7 5  
E R -6 F i l m  Process C h e m i c a l s  . . . . . . . . . . . . . . 2 .50 
E R - 7 1 Photo R e s i st L i q u i d  ( n egat ive) does 1 700 inZ  . 6 .50 
E R -8 Photo R e s i st D evel oper. 1 6  oz.  2 . 95 
E R - 1 2 Power E t c h  b u b bl e  p u m p  u n i t* . 7 .25 
· not i ncluded i n  ER-4 s e t  . the DATAK corp. - -

65 7 1  st St. • Guttenberg ,  N . J .  07093 
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Dan S Parker 
1007 Third St #3 
Davis CA 95616 

I n  the few short years s ince the bi rth of 
the personal compu ter, the l i st of pel-i pheral 
devices has grown tremendous ly : p i- in ters, 
v ideo d i sp l ays, mass storage devices, and 
keyboards. At fi rst, many of these i tems 
were overru ns from origi nal manufactu rers, 
or were removed from used busi ness or m i l i ­
tary systems .  Documentation was scarce and  
com p i  ete schema tics were often non  ex  i s  tent .  
Keyboards were avai l ab l e  i n  a myr iad of 
sty l es, bu t n ot with a l l  the features of a p m­
fess ional u n i t. I f  they were encoded at al l ,  
i t  was often i n  ha l f  ASC I I  (upper case ASC I I  
on ly ,  a s  avai l ab l e  o n  the Teletype Model 3 3 ) .  

About the Author 

Dan S Parl<er is presently completing 
worl< on a PhD degree in Physics at 
the University of California at Davis. 
His area of research is magnetic properties 
of rare earth crystals in solid state, low 
temperature physics. He is also actively 
developing a data acquisition and cryo­
genic control microcomputer for his 
research equipment. 
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No m ore ! E n ter the P RO,  Cherry 's new 
en try i n to the persona l  com pute r  keyboard 
market (Cherry model  870-0SAB ) . Apt ly 
named, i t  i s  i n deed a p rofess iona l  keyboard 
that  comes fu l l y  assem b l ed,  tested, and 
ready for i n sta l l at ion i n  you r computer 
system . I ts featu res r iva l  those of key­
boards fou n d  in expens ive term i n al s .  

General Features 

The P RO featu res the fu l l  1 28 ASC I I  
character set  o f  u pper  case, l ower case, and 
con trol characters. A total of 6 7 gol d  con­
tact keys, engraved i n  wh i te on du rable 
matte b lack i nject ion molded p l astic, are 
easy on the eyes. The  sh ift, shift l oc k ,  con­
tro l ,  l i n efeed,  and retu rn keys are oversize 
for easie 1- ope l-at ion (see photo 1 ) . Cherry 
l i sts the operating  force of the keys at 2 .5 
ou nces. They fee l  sol id ,  pos it ive, and very 
smooth. The  keys are wave soldered to 
1 /1 6  i nch gl ass epoxy c i rcu i t  board material 
and anchored to a 1 (1 6  i nch black anodized 
al um inum cover subp l ate. No wobb le  in 
those keys or flex i ng  of the c i rcu i t  board 
when a key is p ressed .  

F i ve  of  the  keys a re  u nassigned and  



ava i lab le for u ser defined fu nctions. They 
can be relabeled (cl ear p lastic covers to put  
labels under) and are a l l  mom entary contact .  
The operation and custom izi ng  m anual i s  
easy to  read and has the fu l l  se t  of d iagrams 
includ ing schematics. 

Electrical Specifications 
The PRO operates from a s ing le +5 V 

power supply and d raws 325  m A  maximum  
cu rrent as l isted i n  t h e  operator 's manual .  I 
measu red i t  and fou n d  that i t  draws con­
s iderably l ess : 200 mA nomi nal . Outpu ts are 
via one of two 22 p i n  edge connectors and 
are TTL and DTL (transistor-transistor 
logic and d iode-trans istor l ogic ) compati b le .  
P inouts inc l ude  the seven ASCI I bi ts, op­
tional pari ty, +5 V, groun d, strobe and i n ­
verted strobe, sh ift, b reak, repeat, control, 
and keyboard l oc kout .  Cherry has conven­
iently p laced these contacts so that on ly 
one s ide of a 22 p in edge connector (not 
suppl ied ) i s  needed. Thus  a s ingle readou t 
22 p in  connector may be u sed .  The other 
p i ns are avai lable wi th sol der pads for 
customiz i ng. 

A second 22 pin edge connector (the one 
in the u pper ri gh t  of photo 1 )  i s  designed for 
p iggyback ing a numeric keypad onto th e 
PRO.  The matrix scann ing techn i que  em ­
ployed makes i t  easy to mod ify key assign­
ments and generate custom output codes. 

The strobe pu l se i s  generated 2.5 /lS after 
a key is pressed to insure data stab i l i ty and 
is nominal l y  1 00 /lS wide.  This  seems to be 
ideal for both the Dajen SCI and Processor 
Technology 3 P+S that I 've used the key­
board with .  The manual descr ibes how to 
modify th is tim ing. 

Customiz ing 
The keyboard is tru ly des igned for the 

experimenter ;  Cherry i s  to be commended 
for making the keyboard u ser adaptab l e  with 
a m i n imum of effort .  As sh ipped, the key­
board is ready to use for most app l icat ions .  
As an example  of the ease of m od ificat ion ,  
two of the i ntegrated ci rcu i ts are provided i n  
soc kets. Changing  these two c i rcu i ts to other 
integrated c i rcu i ts (not p rovided bu t stand­
ard parts) and making no other changes con­
verts the board to negative l ogic . Yet a 
d ifferent exchange of these two c i rcu i ts 
resu l ts in a posi tive logic 3 state output so 
that two or  more P RO keyboards can be 
wired in paral l e l .  S ti l l  a fourth choice of 
c i rcu i ts gives h i gh vol tage CMOS drive 
compati b i l i ty .  

N EW A L L  P U R POSE CO M P U T E R  D ES K  

by DO N T H O  
WA LN UT F I N I S H  60Wx2 8 H x 2 6 D  

• SILENT 5 0  CFM FAN 
FILTERS AIR AND VEN­
TILATES DISK DRIVE 
AND DISKETTE 
STORAG E AREA. 

• LEFT CABINET IS 1 5w x 
1 4h x 24d HOLDS 
4 DISK DRIVES AND 
90 DISKETTES. 

e FOUR ELECTRICAL 
OUTLETS I NSIDE 
CABIN ET. 

• SIX OUTLETS (5 
USABLE) ON BACK OF 
DESK. ALL  CON­
TROLLED BY MASTER 
SWITCH. 

D ES K  
PR ICE 

$369.00 
D EALER 

I N Q U I R I ES 
I NV I T E D  

Right cabinet of same d i mensions i s  open i n  back to 
feed paper to pr inter .  E l i m inates paper on f loor .  Front  
provides storage for manuals or  notebooks. 

Completely assembled. Price FOB Wakarusa, Ind .  Al low 
two weeks for shipment. 

UP TO 60% TI M E  SAVI NGS!  

MAI L I N G  L I ST 
by DONTHO 

ELIMI NATES AT LEAST 6 0 %  OF T IME  R EQ U I R E D  TO ASSEM­
BLE DATA IN MAI LING L IST e R EPEAT KEY (@ )  E NTERS 
LAST DATA SUCH AS S U R NAME, CITY AND STATE,  Z I P  
CODE ETC. e DOES AWAY W ITH MOST TYP ING ERRORS. 
e SORTS ABOUT 650 NAMES IN ONE M I N UTE. e PRI NTS 
ON STANDARD LABELS BY NAME, CITY, STATE,  Z I P  CODE,  
SELECT CODE #1  OR #2, OR ANY TWO OF THESE.  e 
KEYBOARD ADJUSTM ENT OF L & R PR INT POS ITIONS. 
REQUIRES 32K MEMOR Y, DISK DRIVE & DOS. HOLDS 
ABOUT 250 NAMES ON DOS, A ND A BO U T  650 ON CLEAN 
DISKETTE. 

ANY IMPROVEM ENTS TO PROGRAM WITH I N  ONE YEAR 
W I LL BE FURN ISHED TO PU RCHASERS FREE OF CHARGE. 

MAILING LIST $79.95 delivered 

ORDER BY MONEY ORDER-PERSONAL CHECK· 
VISA OR MASTERCHARGE 

DONT H O  SCI ENTI FIC,  I N C. 
P.O. BOX 864 M I CH I GA N  C ITY, I N  46360 

P H O N E  (2 1 9) 872-2364 
OUR POLICY 

We will ship no product we are not fully prepared to guarantee. 

'='llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllr. 
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i n  touch 

Al l  schematic reference points, i n tegrated 
c i rcu i t  designations, and modification po ints 
are m arked on the c i rcu i t  board . A l l  of the 
keys are equ ipped with dual p lated-th rough 
ho les so that the l i n k  connecting them can 
be cu t to i solate the keyswitch .  Th is makes 
it easy to add custom featu res. A large num­
ber of sol der pads and a spare in tegrated 
c i rcu i t  pad have al so been provided. 

A provis ion has been made for the addi· 
t ion of an automatic repeat key by instal l i ng 
a 741 23 monostable mu l tiv ibrator in a pro· 
v ided i n tegrated c ircu i t  pad along with 
appropriate tim i ng capaci tors and resistors. 
The m anual 's suggested t im ing components 
made th i s  very easy to imp l ement. My on ly  
comp la int  is that the holes on the empty 
pad are fi l l ed with so l der which has to be 
removed (eg: the board is wave sol dered ) . 

The repeat fu nction has two modes. I n  
t he  fi rst mode, ho ld ing down any key for 
more than 1 /2 second causes th at character 
to repeat at abou t n ine characters per second. 
In the second mode, simu l taneously ho ld ing 
down the repeat and character keys causes 
the au tomatic repeat. 

A few of th e other documented changes 
that can be made i nc lude the generation of 
odd or even pari ty, latched output, and a 
shift control mode i n  which, by depress ing 

w i t h  rea l i ty ; 

(602) 299-9831 

P.O . BOX 35879 
TUCSON ,  A R I Z  

85740 

temperatu re, ve loc i ty ,  mo i s t u re, water leve l ,  
darkness and l i g h t , · mag net ic f i el d s ,  p ressu re .  
the p resence o r  absence of peop le  o r  objects ,  
amp l i f iers , ana log memories and 

mat hemat i ca l  funct i ons  . . .  

i f  you ' re w i l l i n g  to bu i l d  your  own 
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a d 1 v 1 s i o n  of 1 r c o n w e l l  corpo rat 1 o n  

Circ le 203 o n  i n q u i ry card. 

both the sh i ft and control keys, addit ional 
8 b i t  codes can be generated.  

Alpha Lock versus Sh ift Lock 

Sh i ft loc k  and a lpha l oc k  are not the 
same th i ng, and a lot of confu sion  among 
experimen ters and dealers seems to exist 
abou t th is po int. Put s imp ly, a lpha l oc k  
(often cal l ed caps l oc k  o r  tel e typewriter 
l oc k) sim pl y  l oc ks out the l ower case charac­
ters so that the keyboard generates only 
numbers and u pper case l etters . In this mode 
the sh i ft key sti l l  operates and gives the 
sh i fted mode characters above the num bers 
such as " ) (*&%$#. The advantage of th i s  
mode is that  much software, l i ke most 
BAS ICs and assemblers, accepts on ly  upper 
case l ette1·s and numbers. 

In the second mode, with the a lpha loc k  
not engaged, t h e  keyboard generates upper 
and lower case j u st I i ke a typewri ter, such as 
m ight be needed for text  edit ing. I n  both 
modes the sh i ft and sh ift lock keys are 
active. The a lpha l oc k  key is shown in photo 
1 just  to the l eft of the space bar and is an 
al ternate act ion key, as is the sh ift l oc k  key. 
My p reference wou ld  have been to posit ion 
the alpha l oc k  key a bit fu rther from th e 
main sect ion of the keyboard. 

Enclosures 

The P RO comes wi thou t an encl osu re but 
i s  provided with mount ing wings. A recom· 
mended panel cutout d iagram is i nc lu ded 
with the manual for custom cutt ing if you so 
desire. Fortu nate ly ,  the cutout  is s imp l i fied 
by a m in imum of contou r "sta i r  step " cuts. 
D imensions of the keyboard are 1 4  by 7\4 
by 7/8 i nches (34.6 by 1 8 .4 by 0.9 em ) . The 
th ickness is m easu red from bottom of the 
pr i nted c i rcu i t  board to top of al um inum 
cover p late. Hence the keyboard can be 
mou n ted extremely l ow profi l e  e i ther fl at 
or t i l ted .  At p resent, the on ly  cu stom precu t 
keyboard encl osu res avai lab le com mercia l ly ,  
I bel i eve, are offered by E l ectrolabs (POB 
6721 , Stanford CA 94305) and I ron man 
( POB  1 260D, Southgate CA 90280) .  A 
number of firms offer b lan k enclosures 
which also appear to be su i table for use with 
the PRO.  Better yet, make you r own. 

Conclud ing Remarks 

The P RO is pr iced at $ 1 3 5  in s ingle 
quanti ties. For two to fou r  p ieces, the p rice 
is $ 1 07 each, d i rectl y from Cherry. The 
price p l ummets to $94.50 for five or more 
keyboards. Del ivery takes two or th ree 
weeks. 

For more information, con tact Cherry 
E l ectrical Products Corp, 3600 Su nset 
Av, Wau kegan I L 60085.• 



C i rc l e  2 1 4  on i nq u i ry card.  

T RS-80 d i s k  software 
DATA BASE MANAGER IOM-111 32K $49 
You can use it to maintain a data base & produce reports without any 
programming. Define file parameters & report formats on-l i ne. Features key 
random access, multi-keys, sort, f ie ld 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-Il l is the f i rst word processor specifically designed for the TRS-80 
that uses d isk storage for text. Written 1n BASIC. No special hardware and 
text l imit. Use for l etters, manuals & reports. 32K version features 
upper /lower case without hardware change. $49. 

MAILING LIST 16K $35 
Lets you m aintain data base and produce reports & l abels sorted in any field. 
Random access. 2-digit sel!dion code used. 32K version fast SHElL sort 
$49. Advanced version with report writer $59. 

INVENTORY 1 6K $39 
Whi le  others use i nefficient sequential f i le , we use 9-d ig i t  alphanumeric key 
for fast on- l ine  random access. Reports give order i nfo, performance 
summary, etc. Enhanced 32K version $49. 

KEY RANDOM-ACCESS UTIL 16K $19 
Lets you access a record by specifying a key. Features hashing, blocking, 
buffer ing techn ique. 

Send $5 for each manual .  

MOO-II , superior, i ntegrated software available. 

MICRO ARCH ITECT 
9 6  Dothan S t . ,  Arl i ng ton ,  M A  021 74 

NO FRILLS! NO GIMMICKS! JUST GREAT 
D I S C O U N T S  

M A I L  ORDER ONLY 
HAZELTINE 

1 400 . 
1 4 1 0  . . . . . .  . . 

1 420 . .  
1 500 . 
1 500( K it ) 

CENTRONICS 
779-2 

700-2 
703 tractor . 
M icro Printer 

NORTHSTAR 

} Cal l  
For 

Prices . 

995.00 

1 350.00 
. 2 1 95 . 00 

. 395.00 

Horizon I assembled . . 1 629 .00 
ki t  . . .  1 33 9 . 00 

Horizon II assembled . 1 999.00 

TELETYPE 
Mod 43 . 

k i t  . . . . . . . 1 599 .00  

995 .00 

DIG ITAL SYSTEMS 
Computer . 
Double Density 

Dual Drive . 

IMSAI 

. $ 4345.00 

2433.00 

VDP 80/ 1 000 . $5895.00 

1 6K Memory assem. .  . 399.00 
PCS 80/ 1 5 . .  599.00 

DEC 
L A 34 . . 1 1 49 . 00 

CROMEMCO 
System I l l  $1 000 off . 4990.00 

10% off on Cromemco products 

TEXAS INSTRUMENTS 
8 1 0  Printer 1 595.00 

Opt ima 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 1 00 
135-53 Northern Blvd., Flushing, New Vorl< 11354, 2121465-6609 

N.Y.S. residents add appropriate Sales Tax. Shipping FOB N.Y. 
BankAmericard, Master Charge add 3% . COD orders req u i re 25% deposit. 

C i r c l e  91 on i n q u i ry card. 

C i rc l e  79 on i n q u i ry card. 

WE'VE GOT YOU COVEREDI 
Cover Craft Dust Covers protect your hard­
ware and you r  i nvest m e n t .  Save m a i nte­
nance, downtime and look great. Our Dust 
Covers come i n  hundreds of sizes each cus­
tom designed to fit a pa rticu lar model of termi­
nal, CPU. Line Printer. Floppy Disk. They're a 
proven way to help e l iminate d ust and dirt 
accumu lation, improve system rel iabi l ity and 
save many times the cost in  reduced ma inte­
n a nce and downti m e .  What's  more. yo u r  
satisfaction i s  1 00% 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? 

[[; S9axYs��er�N��3F T Telephone (603) 673-8592 

nilAEiSArtn™ 
K E Y E D  F I L E 

M A N A G E M E N T  SYST E M  
Sophisticated applications made simple. 
Put data a t  your f i ngert ips  . . .  easily accessed. d isplayed. and 
u pdated by key. M A G S A M '" a l l ows your C B A S I C  programs to 
create and access sophist icated keyed f i l e  struct ures through 
s imple  CBASIC statements .  

Powerfu l ,  affordable, and easy to use. 
MAGSAM'" i s  now ava i l a b l e  in th ree versi o n s  o f fering an a r ray of 
features and capa b i l i t ies .  Standard M A G SAM'" features include 
ra ndom by key.  seq uent ia l  b y  key, generic by key. randomly by 
record n u m ber.  and p h ysical  seq uent ia l  access tec h n i q ues. Each 
MAG SAM'" Package incudes the M A G SA M '" f i le  manager.  tutorial  
program. f i le dump u t i l i ty.  User G u ide.  Reference Card.  and one 
year update service. 

• MAGSA M '" - Most advanced vers i o n . Secondary I n dexing with 
any n u mber of keys. a n d  Record and Key Delet ion wi th  a u tomat ic 
reuse of freed space.  $1 45t 
• MAGSAM I I '" - S i n g l e  Key s u p port wi th  f u l l  Record and Key 
Delete capab i l i t y .  . . . . .  $99t 
• MAGSAM I '" - E n t ry level vers i o n .  S i n g l e  Key su pport wi thout  
Delete funct ions .  $75t 
• MAGSAM'" User Guide o n l y  - com p r e h e n s i ve tu t o r i a l and 
reference man u a l .  . . . .  $15  
Ava i l a b l e  for  8 "  s o f t  sector .  M icropo l i s .  and T R S-80 d isk  lormats. 
ReqUires C P/ M ' or  der ivat ive and C B A S I C . Dist r i buted as C BASI C 
subrout i nes 1n source form. 

Visa and Masterchagre welcome. Oealer and OEM 1 nq u i r ies 
i nv 1 ted . 

(nilAEi) M I C R O  A P P L I C A TI O N S  G R O U P  
7300 C A L D U S  A V E N U E  

VAN NUYS.  CA 9 1 406 

• Trademark of D i g i ta l  Research. t S 1ng le  s1 te license 
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ACM Spec i a l  I nterest 
G ro u p  Pub l is hes 

N ewsletters 

The Special Interest 
Group on Language 
Analysis and Studies in the 
Humanities' 5/GLASH 
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 in terest 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 . 

Tr i -State 
Computer  Club 

The Tri-State Computer 
Club is a newly establ ished 
hobbyist group serving the 
river cities in the Ohio, 
West Virginia and Kentucky 
areas. They have over 40 
members representing 6800s, 
TRS-80s, Digital Equipment 
Corporation (DEC) and 
Heath equipment .  The 
meetings are held on the 
second Saturday of the 
month at 3 :30 PM in the 
Lawrence County OH public 
library. Meetings are open 
and the public is invited to 
attend. Contact Douglas 

What you'C' is what you get! 
C Com pi ler for CP/M.  

New, and available now! A n  eastly affordable compiler 
incorpora ting most of the fea tures of the full C language. 
SO SOFTWARE 
System requirements: CP/M and at l east 24K of RAM 
Variable Types: char, in t ,  u ns igned 
Composite Types: arrays, structu res, u n ions 
Pointers: to  var iab les, structu res, u n ions and funct ions  
Features: i s  a st ructured language, a l l  fu nct ions (Programs) 

recursive; more powerfu l  expression operators than any 
other von Neuman type language; a l lows free-formatted 
source; c l ose enough to U N  I X · ·  C to make convers ions 
feas ib le .  

Speed: O n  2 M H z  8080, the statement for ( i  = 1 ;  i < 30000; 
1 ++) x = 5; takes about  4 seconds to execute. 

Package contains: compi ler, l i n ker, l i brary manager; standard 
funct ion l i brary; sample source f i les inc lude games, a 
termina l  emu l ator wi th  d isk  / /Om plus the source for 
many standard l i brary funct ions;  BDS C User's G u ide; 
Book- The C Programming Language by Denn is  R i tch ie  
and  Brian Kern ighan of  Be l l  Labs. 

Price: $ 1 1 0  
Recipient of the Computer Lib Seal o f  Approval 

"CPtM rs a trademark of Drgrtal Researct1 Corp 
· · U N IX rs a trademark ol Bell Labor atones 

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 
U s e rs G ro u p  in 

H onol u l u  H I  

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 Honolul u .  
The president i s  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 Jou rna l  for  
H ewlett-Packa rd 

P rog ram m a b l e  
Ca l c u l ator U s e rs 

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 PI, Santa Ana CA 
92704. A sample issue of the 
PPC Journal and other 
information materials may 
be obtained by sending a 
self-addressed 9 by 12 inch 
envelope with 2 ounces of 
first class US postage 
attached . 

N o n- M i kbug 6800 
Se r ies System 

U s e r  G roup 

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.  

Bu l let in  for  TRS-80 
t i ny-c and 
Assem b l e r  

The TRS-80 tiny-c and 
Assembler Programming 
Bulletin specializes in pro­
grams and techniques for 
Radio Shack's editor and 
assembler and t iny-c 
associates' tiny-c i nterpreter 
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  Was h i ngton 

Area K I M  
Enthus iasts 

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 



C i rc le  316  on inqu i ry card.  

CATCH T H E  
S- 1 0 0  I N C .  
B U S !  O U R  

LIST SPECIAL 
PRICE CASH 

S- 1 00's  Th ree R i n g  B i n d e r  w/Ten PRICE 

Vinyl  Jackets fo r 5 %  M i n i  
Flo p pies ( H o l d s  Twenty D i s kettes 
P lus  D i rectory Pocket) 1 3 . 00 7 . 00 

l msai  " 8080" Kit  co m p lete w/Fro nt  
Panel  7 50 . 00 625 . 0 0  

S . D .  S i n g l e  Board Co m puter  K i t  239 . 0 0  200 . 00 
G o d b o u t  E C O N O R A M T" 1 1  1 29 . 00 1 1 0  00 
Anadex D P  8000 U/L Case 9 95 . 00 850 . 00 
S . S . M .  1 0/ 4 ,  2 P  + 2S 1 59 . 00 1 35 . 00 
Georg ia  Magnet ics  8" D i skettes Soft 

Sectored p e r  Box of 1 0  45 . 00 3 0 . 00 
S h ugart SA 400 5114 " ,  Dua l  Dens i ty ,  

Bare D rive 450 . 00 295 . 00 

Subject to Avai lable Quantit ies • Prices Quoted I nc lude Cash Discounts . 
Sh ipp ing & I nsurance Extra. 

We carry al l  major l ines such as 
S . D .  Syste ms.  Cromemco. IMSAI,  Vector Graphics, North Star. Sanyo. ECT. 

TEl ,  Godbout. Thinker Toys. Hazeltine. IMC 
For a spec ia l  cash pr ice te lephone us .  

Bus S - � 0 0 " � n C .  
Add ress . .  7 White Place 

Clark, N .J .  07066 

I n t e rface . . .  201 ·382·1 31 8 

1 6 K STATI C RAM 

with 

$275 450 ns 

$300 250 ns 

memory c h i ps 

Assembled .  Tested a n d  G u aranteed 

Static TMS 4044 or equiva lent - F u l ly Static 4 Kx1 Memory Chips 
for fu l l  D M A  c a p a b i l ity, no  tr icky t im i ng prob lems. 

Fully S- 1 00 Bus Compatible - All l ines  fu l ly  buffered. Dip Switch 
Addressable  in two 8 K b lock, 4K i n c rements. Write Protecta b le  
i n  2 b locks.  M e mory Disable us ing Phantom. Battery back up 
c a p a b i l ity. 

Bank Select 0 Using output port 4 0 H  ( Cromemco software 
compat ib le)-addressab l e  to 5 1 2 K B  of Ram for t ime s h a re or 
Memory Overl ap, a lso has a l ternate ports 80 H. COH.  

G uaranteed - Parts a n d  labor  for  one year. You may return the 
undamaged board with in 1 0 days for  a f u l l  refund .  

Orders - You m ay phone for  V isa ,  M C, COD ($4 hand l ing  charges 
for C O D) orders. Persona l  c h ecks m ust c lear  prior to s h i pping.  
S h i p p i ng-Stock to 7 2  hours norm a l ly.  Wi l l  not ify expected 
sh ipp ing date for delay beyond this. I l l i no is  res idents add 5% 
tax. Please inc lude phone number  with order. 

S. C. 'Digital P. 0. Box 906 Phone: 

Aurora. IL 60507 (3 1 2) 897- 7749 

Circ le  341 on i n q u i ry card. 

C i rc le  210 on i n q u i ry card. 

DISCOUNT PRICES 
Microcomputers & Peripherals B�Eis 

A RGAI NS 
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Cromemco • SWTPC • Lea r-Siegler 
Hazeltine • RCA • North Sta r  

Verbatim • Perkin Elmer and others 

Fast, off the shelf del ivery. 
Call TOLL FREE 800/523-5355 

MARKETLI NE SYSTEMS, Inc. 
2337 Philmont Ave.,  Huntingdon Val ley, Pao 1 9006 

215/94 7-6670 • 800/523-5355 
Dealer I nq u i r i es Inv i ted 

the ULTIMATE in 
CHEAP VIDEO 

BOOK & KIT 
ONLY $42095 

Don Lancaster s "Cheap 
unlimited options, including: 

* Scrolling o Full performance cursor. 
* Line/Character formats of 16/32 ,  24/80, 32/64 . .  0 .  

or almost anything. 
* Graphics - up to 256 X 256 B &W ;  96 X 128 COLOR 

( requires !ow-cost option modules ) 
* Works with 6502 , 6800 and other micros. 

SPECIAL OFFER: Buy the Kit (upper case alpha­
numeric option included ) & get the Book at 1/2 price. 

IlDiA ELECTRONICS, DEPT t 1 ·8, 1020 W. WILSHIRE BLVD .. OKLAHOMA CITY. OK 73116 

( )  TVT·6 5;8 Kit& Cheap Video Cookbook - $42.95 lenclosedl 

( ) TVT ·6 5;g Kit only (book required for assembly) -539.95 
name: _________________ _ 

addre$: _________________ _ 
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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. 

M i c rocomputer  
I nvestors 

Assoc iat ion 

The most  recent issue of 
the MicroComputer Inves­
tors Association journal con­
tains 200 pages with 20 
articles that deal with u ti­
lizing microcomputers to 
make and manage invest­
ments. Practical computer 
programs accompany half of 
the articles. The Association 
is a nonprofit group which 
was formed 3 years ago to 
enable members to share 
data and information. An 
information packet is 

available for $1 . Contact 
Jack Williams, MCIA. 902 
Anderson Dr, 
Fredericksburg VA 22401 . 

F re e  N ewsletter 
for  S c i e n c e  and 

Tec h n o l ogy 
Educators 

Hands On ! is a free 
newsletter published 3 times 
a year by the Technical 
Education Research Centers 
(TERC) ,  575 Technology Sq, 
Cambridge MA 02139. 
TERC is a nonprofit curri­
culum research and develop­
ment corporation . Billed as 
a forum for science and 
technology educators, the 
latest issue of the newsletter 
contains articles such as A 
Biased Introduction to the 
World of the 6502 
Microprocessor; Toward 
Affordable Computers: Net­
working and Gr·aphics; 
M icrocomputers in lnstru-

ment and Control and much 
more. To be added to 
TERC's mailing list,  contact 
the company at  the above 
address. 

Com puter  C l u b  
i n  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 D e l m a rva 
Computer C lub 

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??? 

T h e  Osborne [. Associates appl ications (Payroll with Cost Accounting,  Accounts Pay· 
able E. 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 i n  CBASIC® for the CP/M® Operating System. 
Any other combination of language and operating system represents a reprogramming 
effort . . .  for the TRS·80, Model I ,  several organizations have done such a reprogram. 
ming in Disk BASIC under TRSDOS. These packages have certain drawbacks such as 
having some features of the application removed. In addition, the fact that they are writ· 
ten in  a source interpreter BASIC causes the comments in the source programs (if these 
are distributed at all) to be removed in the interest of saving space and execution t ime. 
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, i t  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·  
vel oped by Osborne [. Associates. We furnish the buyer BOTH the TRS·80. Model l ver· 
sion (requires a 48K Model l with two or more disks) AND the unmodified 8" version (for 
later use on the TRS·80, Model I I  or othe r 8" CP/M system) . . .  at no extra charge. By 
using our DOWNLOAD program, it is possible to start using the applications on the 
Model l ,  and then when the Model l I is u p  and running at a later date, download the data 
fi les from the Model I to the Model I I  and keep running the same applications without 
disrupting your operation. 

The Osborne E. 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 GENU I N E  ARTICLE . . .  which is what we sell . . .  the Osborne E. Associates 
source programs in CP/M and CBASIC. 

CP/f'.\ Operating Syste m .  
CBASIC Compiler . .  
Q(,A Payroll w/Cost Accounting . .  
Q[.A Accts. Rec./Accts. Payable . . .  
Q[,A General Ledger w/Cash Journal . 
Q(,A CBASIC books for above (C<lCh). 
DOWNLOAD progra m .  

TRS-80 i s  a registered trademark o f  Radio Shack. il Tandy company 
CPIM is a registered tlademark of Digital Research 
(BASIC is a registered trademark of Software Systems 

s 1 50.00 
. 95.00 

. . 250.00 
. . . . .  250.00 

. 250.00 
1 5.00 
95.00 ��I� IR I� i E i T I� IC S 

c, 
804 1 NEWMAN AVENUE • SUITE 208 • HUNTINGTON BEACH. CALIFORNIA 92647 • (7 1 4) 848· 1 922 
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Arcadia High School in Oak 
Hil l  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
ni ty projects and software 
development and exchange. 
Contact Jean Trafford, 
POB 36, Wallops Island VA 
23337. 

Albany­
Sche nectady N Y  

M icrocom puter  
Soci ety 

Capital Area Microcom­
puter Soceity (CAMS) is a 
newly organized group inter­
ested in information 
exchange among members, 
solving software and hard­
ware problems, and presen­
tation of programs of 
general interest. Presently 
there are about 30 members 
and meetings are held at 
various locations around the 
Capital District on the 
second Wednesday of each 
month . Contact Stanley L 
Mathes, Box 348 Ridge Rd, 
RD#1 , Scotia NY 12302, 
(518) 372-3767. 

E l e c t ronotes for  
M us i c ia n s  

Electronotes 9 9  i s  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  
Assoc iat ion 

The Utah Computer 
Association (UCA) meets 
every second Thursday of 
the month at 7 PM at Mur­
ray High School, 5440 S 
State St, Salt  Lake City UT . 
The club also has special in­
terest groups that meet at 
different times to review 
new products and exchange 



Circle 221 on inq u i ry card. 

' 
• 

, MD-690 b Single Board Computer , • • 
• 1 K RAM $299 Assembled ., 
• 1 0K P R OM space $23 . , 
• Para l lel keyboard i nput 9 Kit, • �··"0c.,l>' 
• Memory-mapped v ideo f i rmware • �� C?(o// 
• F u l l y  S-1 00 compatib le  '�0 � 

( i nc lud ing  8080 type 1 /0 )  , •fr..� 
'?�\>' 

�e,f>'. 
• M O N B U G  I I  monitor i ncluded e � )  0x.,..:f . e,<f:''Q 
• 2400 baud cassette interface , � &.t 9.o'"""' \.."?-"'<; 
• 20 1 /0 l i nes ,•.,/:\� v <v+ �'-o 

,, 8''  Cf 
• RS-232 level shifters e � '?@ «...:::; 
• Real t ime clock •, � '!Joi- OCi • DMA ' .... � '<9 
• 6809 • &"-t>4..'"' �� •'��"���* cl0 ·' �6 .G-0 
• 

• 
, ·�� <> �<v #'?-���<vc,:� ' � �'?- c,O '?-Q 0 

K.B 

�OMNICOMPUTER PRODUCTS"' 
5·1 00 • TRS·SO �· APPLE • PET 1� 

ADD·ONS 
SPEECH SYNTH E S I Z E R  

Qual ity, intelligible natural sounding COM PUTALKER 
Speech Synthesizer, a proven superior product since 1 976, 
comes complete with Load'N'Go software, user 

documentation and source programs. 

CT·1 S·1 00 Bus Plug·ln . .  . . . . . .  £495 
CT- 1 T  TRS-80 add o n  w/interconnect t o  self contained 

enclosure . . " .  " .  595 
CT- 1 A  Apple add on w/interconnect to self contained 

enclosure . 595 
CT-1 P Pet add on w/interconnect to self contained 

enclosure . . 595 

FLEXI BLE DISK DRIVES 
Qual ity single or dual  headed single or m u lti·drive 

configurations. Interconnects to self contained enclosures. 

Load'N'Go software and cable interconnects available 
when req u i red. 

Fl ip Sided 
35/40 TRACKS 

Dual Sided 

40F1 Single Drive 5400 40D1 Single Drive SSOO 
40F2 Two Drives 5700 40D2 Two Drives $800 
40F3 Three Dnves $990 40D3 Three Drives $ 1 090 

ALL  PRODUCTS 

Fully Warranted -
·
Sold Di rect - Sh ipped Direct from Stock. 

Please contact us for prompt, personal, professional service. 

D I AL (7 1 4) 

N0. 1  OM N I  
(7 1 4) 6 6 1 -6664 

32422 Al ipaz St . .  S a n  Juan Capistrano. C A  92675 

C i rc l e  287 on i n q u i ry card. Circ le 1 77 on i n q u i ry card. 

C i rcle 288 on inqu i ry card. 
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1fPP ��u SENSATION!  
You have been read i n g  about o u r  astounding 
Pascal MICROENGINE'"'  CPU that executes 
Pascal 13x faster than an LSI-11 and 3x 
taster than a PDP11-34. Your orders show 
it! That is our Model X-90. 

Now meet another sensation in our X-pert 
Systems' .. configuration. CRT Model X-
920. 
"Tr.1demark Wesh:!rn D•g,tal Corporatoon 

D ISPLAY/EDIT TERM INAL 
Model X-920 

$968* -� 
5856*(Without 18 function keys) 

STANDARD FEATURES (partial list) 
• Microprocessor controlled 
• Serial RS232C and 20 ma current loop 
• 10 baud rates-75 to 19.200 
• 24 lines x 80 characters 
• 96 ASCII  drsplayablc characters 
• Upper and lower case 
• 12 x 10 character resolutron 
• Dual mtensrty drsptay 
• Clear lull rntcnsrty data only 
• Programmable reverse vrdeo 
• Programmable underline 
• 105 keys wrth alpha lock 
• 14 key numenc pad w1 th dec•mal 
• 16 spec•al functton keys 
• 8 edit luncllon keys 
• 2 block transrn•sston keys 
• Self test mode 
• Protect mode 
• Block mode 
• 80 storable tilbbtng 
• lnsertlclclete cttaractcr and l 1ne 
• Scroll1ng 
• Addressable cursor 
• A llost of  other features. mctucltng cursor controls 

and remote cornm<�nds such as clear to nulls. 
spaces. end of l tne. end of screen set h l . lo.zcro 
mtcns1ty set bltnk. f'tc 

• Optional screen pnnt & 2nd page memory 

For our system or for yours. m cornmerctal. 
techn1cal. educational or personal appltcatwns. 
the Computex X-920 is unmatched i n  its price 
class 
Coming soon •s our Model X-8000 T111s high 
performance 16-btl CPU. using the Z-8000. 
addresses BM bytes ol memory d•rectly1 

All features of the Hazelt1ne 1400 and AOM-3A 
Plus: 1 28 ASCII cl1aracters 

7 x 1 0  mat rix . Reverse 
video Print key 

St1iftlock Transparent 
mode Backspace 

Tabbi ng . Integrated 
numeric pad. 

$799* 
List price 5956* 

PERKIN-ELMER (Model 550) 

Off the shelf delivery now on the Model X-920 
and P-E Model 550. Same day shipping on n i l  
orders w i t h  cert1f1ed cash payment Spec1fy 
sh1pp1ng and add 40 It> cost. Any di fference 
refunded . A $25 connecting cable free wit11 
every CRT ordered before December 1 
Customer satisfaction is guaranteed. F u l l  refund 
w1th the return of any product w1th1n 1 0  days 
Servtce contracts available. Systems catalog $ 1 .  
Pascal M I C R O E N G I N E'" owners manual $19.95 
(postpaid) 
·uMITED TIME cash price. tO% down guarantees 
prionty I L  residents add 5% sates tax Master 
Charge and VISA accepted. 

(312) 684-3183 

�h��p�e�E!!�� 
57 10 Drexel Avenue 

Cl1icago. IL 60637 

240 November 1979 © BYTE Publications Inc 

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 A rea 
Compute r H obbyist 

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. 

Compute r Club 
i n  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. 

I nst itute for  Computers 
in Jewish Life ( I CJ L) 

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 

N EW, never before ava i la b l e !  

A Complete Program ming 
Course for the 8080 ! 

Free 
Software 

by Wel ler, Shatzel & Nice 
A com prehensive text  teach ing  8080 
assembly language programming  i n  
dept h ;  a workbook para l le l i ng  the text 
with exercises and example program s  
to i l l u st rate; and an editor/assem­
bler/debugger that  al lows t he user t o  
ga in  real experience i n  assembly 
language prog ramm ing on 8080/8085 
or Z80 machi nes. 

TEXT 
0 Practical Microcomputer Programming: 
The Intel 8080 Over 300 pages of heav i ly  
documented programming informat ion.  

#093 $23.95 

WORKBOOK 
0 Workbook lor Practical M icrocomputer 
Programming: The Intel 8080 Study gu ide 
that paral le ls  the text, wi th  many worked-out 
examples. #228 $9.95 

SOFTWARE 
0 A n  E d i t o r/A s s e m b l e r  S y s t e m  l o r  
8080/8085 Based Computers W i l l  r u n  on any 
8080/8085 or Z80 machines, incl udes coupon 
for FREE object code on paper tape. 1 48 pp. 

# 1 57 $1 5.95 

0 All three books - A complete course! 
$49.85 

BITS carries over 200 t i t les of books on 
microcomputing, including -
0 Basic BASIC, 2nd ed. by James Coan. 
Contains step-by-step i nstruct ions wi th  
many i l lustrations and example programs for 
learn i ng BASIC. 256 pp. #014 $8.95 

0 PASCAL User Manual and Report, 2nd ed. 
by Jensen & Wirth. Main ly tutorial ,  with 
many examples, also a concise reference for 
programmers. 1 67 pp. #088 $7.90 

0 Practical Microcomputer Programming: 
The Z-80 by W. J. Weller. Comprehensive lex I 
on assembly language programm i ng.  Free 
software (editor/assembler & debug moni tor) 
coupon incl uded. 481 pp. # 1 56 $32.95 
Postage $.75/item USA, $1 .00/item foreign, to a 
m a x i m u m  charge of $3.00. Fore i g n  a i rm a i l  
$7.00/item. 

DIAL YOU R  BANK CARD O RDERS 
TOLL F R E E  800-258-5477-
( I n N . H .  d ia l 924-3355) � 

_:': .,.: 

or enclose you r check w i t h  t h is ad : 

BITS 1 8 1 1 1 9  

Inc Books to  erase the impossible 
POB 428. 25 R oute 1 0 1  West. Peterborough NH 03458 

Ask for our new , F R E E  Cata log 



Circle 2 1 7  on i n q u i ry card. 

Pascal / MT 
from jMeta 1e� 

8080 / Z80 
• COMPILER & SYMBOLIC DEBUG! 

• RUNS UNDER CP/M (& Derivatives) 

• Generates Romable Machine Code 

• Needs only 32K bytes 

• Output is 1 OX faster than P-code 

• Efficently compiles a subset of 

Standard Pascal 

Available for ALL CP/M Systems 

$88.85 
Options include: real/business arithmetic 

multi tasking, interrupt procedures, etc. 

Cal l/Write 

Dealer Inquiries 

Invited 

Meta Tech 
330B Midway Drive 

Suite 289 

San Diego, CA 921 1 0 

[71 4] 223-5566 X289 

WOR D  PROC E SSING 
T E XTW R I T E R  I S  T H E  U LT I M AT E  T E X T  F O R M AT T E R  

F o r  C P/M, TRS - 80, N o r t h star & M icropo l i s  

• P E R SONAL I Z E D  FORM L ETT E RS 
Names, addresses, etc. replaced by entries 
from a mai l  l ist f i le  or from the keyboard 

• R EPO RTS & MANUALS 

Table of contents & a l phabetized index 
printed automatica l ly  

• CON TRACTS & SPEC I F I CAT IONS 

Standard paragraphs or  sections stored in  
f i les and inserted by name when pri nted 

• BOO KS & A R T I C L ES 

Footnotes co l lected & pri nted at page 
bottom, chapters kept in separate fi les 
chai ned together when printed 

As k Yo u r  De a le r  For A 
Demo n s t rat i o n  

Textwr i t e r  I l l  $1 2 5  
Manual alone . S t 5  

Add S:? per order tor �hipprng 
For�·�" airmail $7 50 

$1 ex!ra UPSCOO 

California re�•derl!\ add 6\','}0 1a1t:s In 

C i rcle 295 on i n q u i ry card. 

lA•! .\� ·� F or Further Information Call ,�-.N�I. �� t415) 4554034 
� .... J i ' , , . ' '��<!) f::Jr!.J(}ffjr"' �<1;)0.., ' "'"'it)li< @ .  {, �.. natura l l y  Gil _ 1._�{.,'/Jt\.�-'""' bug free 

1492 Windsor Way, Livermore, CA 94550 

C i rc le 353 on i n q u i ry card. 

It's · lDGIC @(ill[Q) for graphics! . 
3 D  GRAPHIC SOFTWARE 
for Apple  I I ,  T R S-80, 8 0 8 0  and Z80, 
M 6800,  and BASI C. 

Pl us Graphic Drivers for Dazzl e r, M atrox 
ALT-256 and 51 2 ,  and Vector Graphics. 

HARDWARE 
M atrox ALT-256 and 
ALT-5 1 2  S 1 00 d i sp lays,  
and t h e  new S u bLOG I C  
50/T80 Hi-Res for 
TR S-80. 

we·re open 9 to 6 ,  Monday 

thru Friday, central time. 
Give us a call. 

FU N & PROF IT  
HEAVYWEIGHT BOXING - You m atch 40 con­
tem porary or a l l  t i m e  g reat boxers i n  computer 
f ig hts . What- if  bou ts l i ke J ac k  Johnson vs A l i  
o r  Ma rcia no v s  La rry Hol mes a re poss i b le  with 
th is  s u pe r  e n joy a b l e  g a m e  prog r a m .  

$24.95 Postpaid 
STOCK MARKET - Now you can i n vest in the 
stock m a r ket with this stock m a r ket s i m u lat ion 
for  l to 4 p l a yers.  B u y  on m a rg i n , sel l short, 
then f i g u res your Federa l Taxes ! I nc l udes cal­
cu l at ions for long and s hort term ca pita l g a i ns .  

$1 9.95 Postpa id 
1 979 INCOME TAX - Does l 040 sched u l es 
A, B, D, G a n d  TC. Specify if you have a printer 
when ordering this program. 

$39.95 Postpa id 
Sen d  check o r  money o rder  to : 
Dea ler  i nqu i r ies inv i ted . 

SOFT SALES 
1 524 UN IVERSITY AVE. 
ST. PAUL, MINN. 55 1 04 
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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 l ine of furniture 
suitable for a wide variety of applica­
tions. Handsome, rugged, economical 
furniture in all shapes, sizes and colors. 
Basic models sh ipped from stock in 
days, not months. And we're nice people 
to deal with .  What more could you 
ask for? 

Computer Furniture and 
Accessories, Inc. 

1 44 1  West 1 32nd Street 
Gardena, CA 90249 

(2 1 3 )  327·77 1 0  
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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 I owa 
Computer C l u b  

This group meets o n  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 Popu l a r  Compu t ing 
N ewsl ette r 

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.  
I t  is available from Popular 
Computing Inc, POB 16875, 
Ff 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! STI M ULATING SIM­
ULATIONS, Second Edition 
(Engel) contains twelve "simu lations 
programs, "  which are game 
programs. Written in BASIC,  they 
are original and well-documented. 
#51 70-0, $4.95 

1980 HAYDEN COMPUTER 
CALENDAR - the first and only 
Computer Calendar being offered 
anywhere! This truly unique item 
includes: full-color original computer 
art throughout • a complete program 
for a perpetual calendar • computer 
anecdotes • only $5.95! 

Available at your local 
computer store! 

Or Write to :  
Hayden Book Company, I nc. 
50 Essex Street, Rochelle Park, N.J. 07662 

Pnces subject to change Wi thout  not 1ce . 

C i rc l e  1 6 1  on i nquiry card. 
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NAVAJO RUG 
PATTERNS 

Create Navajo rug style patterns in 
infinite va riety on your 6800 or 

680X computer's alphanumeric 
display or printer.  Enter sim ple con­
trol directives to determine dimen­

sions, borders, l ines of symmetry, 
diagonal motifs and background. 

Watch as patterns with depth, 
sophistication and subtle beauty 

pour hypn otically onto your 
display. You control the patterns 

but you never cease to be 
a mazed at the result. Easy to con­

trol yet endlessly fascinating,  these 
pafterns also have obvious com­

m ercial possibilities. Includes 
assembly language listings, instruc­

tions a n d  examp.les. Send your 
check for $ 1 9.98 to : 

Sterl ing Software 
1 5832 Lime Grove Road 

Poway, Calif .  92064 
(7 1 4) 748-1 750 

California residents please a d d  6% sales lax. 

N OT I C E  
TO A L L  

T RS- 8 0 U S E RS 
VR Data reg rets the p r i c i n g  error i n  o u r  October 
ad ( page 2 7 4) o n  the TRS-80 equipment.  As 
the i n dustry's l a rg est d iscou nter of TRS-80 

equipment . . .  the f o l l o w i n g  prices refl ect our  
d iscount pol icy:  

TRS-80 Model I I  

e 32k RAM 

e % M EG Disk 

$ 3 208 . 50 

ADD ITIONAL 3 2 k  RAM $ 4 1 8 . 5 0 

AD DITIONAL DISK DRIVE ( 1 st ) :  

$ 1 0 6 9 . 50 

AD DITIONAL DISK DRIVE (2nd,  3rd) 

$ 5 5 8 . 00 

Circ le  384 on inqu iry card. 

C i rc le  2 1 9  on i n q u i ry card. 

~ MICAH presents 

M I C A H  
OSBORNE 

BUSINES� SOFTWARE 
in CBASIC2 or CROMEMCO 16K BASIC 

* features * 
Four Complete Packages--­

General ledger 

Accounts Receiv.1ble 

Accounts Payable 

Payroll with Cost Accounting 

Siron�-: support from Osborne M.1nuals 

CBASIC2 rum under CP/M or under COOS 
version 1.07 on Cromemco computers 

16K BASIC runs on Cromemco computers 

Cursor .1ddressing routines for H.ucltinc, 
le.u Siegler and Cromemco (Beehive) 
Terminals 

Source Codes and lnstal l.1tion Instructions 
provided along with disks 

Automatic Command Sl.ut-up 

E<lsy to apply to all  of your business and 
systems needs 

* hardware required * 
One or more 0" or 5" Floppy 
Drives 

CRT with cursor addressing 

1 3 2-Column Printer 

Ll<tllrl L ·\11.11� o\.U ! 1' 1 ! 0  

ihhorn•• .\l.rn.,,ot - } 1 �  ,.,., l o  

• DEALER INQUIRIES INVITED 

O i l  trl{ ,\\IC.·\1 1 1'1-!00UCI .., l lf IJI)T INCIION 
• L X I'ANO rAHnw• (I' ,\\ I n  

11111 Croml'nlfo �rllw.rrl'l 
• DUI'II lDhi.. Uhlolrl''for 

Cl'lt..·l ,md CIJO<.,t 
• DUI't! t Or<. I.. Urrl.h{'• foo 

c ..... wmcnl 

• (lll( ).., r ( l ' ,'\l l r u C u ull{'nl l < >  
Crmljllrh•l•l 

• 1)1\M\ ( om('NIIIl ln l'\',\[) 
• SI'OOi rCrnml'lllt o furm,tl 

Ulrlrl\1 

• .\IICI.:C>I'I Ill Vo·"·''olr• 
f'llnl,·r t,r,lphu•• 

• DRIV[ r(trq<>mr;ed l'rrrllo•r 
Ornt•"t 

• BLA(K]·\CK •lutnrr.rl (,Nnn 
·\(llnnr 

• C.dl or Write for Free C.tlalogue .u1d More Information • 
* We will Customize ,1ny of our progr.:uns <ll our Standard Consulting Rates * 

a M I C A H  

Ah ! M ICAH . . . .  Satisfyin' Software 
That turns your system on! 

MICro Apptic.1lion5 .1nd H.lrdW.Ir(' 
llll\ 22212 

S.rn FrJnciscn, C.1lifurni.l 0)4122 USA 
phon(': -11 5/ bfr-1-0778 

CONSULTANTS and SOFTWARE DEVELOPERS 

ED SMITH'S SOFTWARE WORKS 
NEW 

6809 SOFTWARE TOOLS 

CROSSMAC A 6800 TO 6809 CROSS ASSEMBLER version of RRMAC 

which runs on your 6800 to produce relocatable 6809 object code from ex· 

isting (6800) or new (6809) source files. Handles deleted 6800 instructions 
via macros. Supplied with 6809 machine language linking loader. 

M68CX . . . . . . . . . . . . . . . . . .  $200.00 

RRMAC RELOCATABLE RECURSIVE MACROASSEMBLER and LINKING 

LOADER for 6809. The one macro assembler with real macro capabilities. 

Retains all features of 6800 version. 
M69RR . . . . . . . . . . . . . . . . . . .  $150.00 

M6809 RELOCATABLE DISASSEMBLER AND SEGMENTED SOURCE 

TEXT GENERATOR. An invaluable tool for modifying large object pro· 

grams for reassembly on your system. 
M69RS . . . . . . . . . . . . . . . . . . . .  $50.00 

M6809 RELOCATING ASSEMBLER and LINKING LOADER is a version of 
RRMAC without its macro capabilities. Retains all of RRMAC's program· 
mer convenience features. 

M69AS . . . . . . . . . . . . . . . . . . . .  $75.00 

All programs come complete with Programmer's Guide and extensively 
commented assembly listing. Available on cassette or mini-floppy. Specify 

cassette, SSB disk, mini-Flex disk or FLEX 2 . 0  disk. 
Order directly by check or MC/Visa. California residents add 6% sales tax. Customers 

outside of U.S.  or Canada add $5 for air postage & handling. 

Dealer inquiries welcome. FLEX is a trademark of TSC 

Ed Smith's SOFTWARE WORKS 
P.O .  Box 339, Redondo Beach, CA 90277, (213) 373-3350 

Circ le  332 on i n q u i ry card. BYTE November 1979 243 



Circ le  165 on inqu iry card. 

H�uristi�s 
S peechl i nk™ 

Talk To You r  Com puter . . .  
• V o i ce d at a  e n t ry to t h e  A p p l e® 

co m p ut e r  

• V o i ce c o n t r o l  of y o u r A p p l e® 
syste m 

• U s er va r i a b l e  v o c a b u l a ry 
(64 w o rd s  a n d  u p ) 

• A p p l es o ft & I n t e g e r  B as i c  
c o m pat i b l e  w i t h  o r  w i t h o u t  
d i s k  o pe rat i n g  syste m 

Useful Fo r . 
• C o l l ect i n g  i n v e n t o ry d ata 

• R u n n i n g  the A p p l e ® as a t e r m i n a l  

• C o n t ro l l i n g  p ro d u ct i o n  test 
eq u i p m e n t  ( s ay "test 2 " )  

• M e n u  s e l e ct i o n  o f  p r o g ra m s  
( say " st o c ks")  

• E n te r i n g  sto c k  m a rket d ata 

• E d u cat i o n a l p ro g ra m s  for  the k i d s 
( say "sq u are")  

See y o u r  c o m p u t e r  d e a l e r .  
M o d e l  2000 s u g g ested ret a i l p r i ce 
$ 2 5 9 ,  m o d e l  20A $ 1 89.  

Heuristi�s 
INC 

1 285 H A M M E RW O O D  A V E N U E  

S U N N YV A L E ,  CA L I FO R N I A  94086 
408/734-8532 
Apple® is a reg is tered t rademark of  Apple Computer Corporat ion 
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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 m ost applications, we have 
very lit tle in terest 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 Tl-58. The Tl-59 can handle a 
to tal 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 program for m ultiplying two n um bers with an 
answer totaling up to 90 digits long. 

T � � ::: 
r � u r·1 t E �- , ,.. _, �-: _ n � . , .... 

:_! i_ ;" 

r­r 

'-' ' -' l 1 ·-' E 

•:1 Cl 4 0 C! C1 
i_i '· ! ._! 4 2 ::: [ u 
l .! i  .. i t, 0 1  Ci 1.  
i_: u ,.. C 2  2 

;�; ;y::; C C  u 
C! j 0 4 2  ::: T 
;=; � 1 0 6  u 
Cl l 2  Ci 4 4 

0 1 4  
0 1 5  

1 7  
.::, �· F" T 
! 6  L E: 

,_,
_

,

. 

; ; A 

U .:.  '::i 

.-! .-. . -

,-, .-, C" 
·_; .::. ._l 

:_:,: ; ,-, ·:· ·=· ,_, '- ,_, 

c ::: 4 
o :::: s 
C! J t. 

'? 2  ·-. i + 
l_i .:. i_; l 
t:. ·::; O F' ·:: i .:.... .l. � ..:.  

t8 O F" 

-::.2 F: Tti 
, t· L E L  
' ·:· E 

0 0  0 0  
Ci 0 ,-, ,-, 

2 1  2 1  
C? O F' 
2 4  2 4  
·::; 2 F' T r ;  
4 �: F: C L 
O i  0 1  

0 4 1 O J  o :�; .-, ,l �' t. -::< 0 F' 

:_; ._ : i 
;_: ._: :::.. 
:_: ._: .,:: 

:_: ·-' ._; 

:_; ._: r::: 
;_: ._: :' 

; ; ,__, ·::: 

u r_ , ( 

: · ;:.... '--' 

U :·· :.:= 

:_: : ._; 

;_: i ;_; i 
._:: .:. J 1 
7 :::: P C +  
Ci 5 0 5  
6 .5  

u i ;_; i 

C" C" 
._! ._! 

O i  
5 2  E E  
O t. t= 

2 i  
7 4  �:; r=1 * 
,-l i 0 1 
6 5  

0 0 Cl 0 u · t: 0 1 
-�' -�· .: ·-: '-' · ·· 

"" .-, E E 
7 6  L B L  u , 6 0 6  t. 

Listing continued on opposite page 



Listing 1 continued: 

u � ·::; - - I t i '  
U -: e; s .::. E E  

;_! .: = 

_i ·- '= 
' 6 
, ._, -' '-' I  

0 - : 

o ::; .::. 
i_l ·� :: 
0 '� 4  

0 9 5  

0 -J. t, 

U '-i : 

Ci � 3 

-, � -
-' l - .i 

0 1  0 1  
t, ·� O F  

'3 ! : : -:: 

0 7  Cl !  

4 3 4 j 

0 1  I i 

4 :  �: C L 
1 iJ U C :: , j -

l i l 1  4 :_  : T o 
1 l · .::. c = 0 = 

_ 4 

- l 
-

.:. ,_  

; 4 

- 5 

,-, ,-, 
- '3 

- -, '-- -' 

.=. '3 .:: '-:! 

4 =: F: C L  
0 9  C! ·� 
4 .:.  : T O 
0 1  0 1 

'3 , D : .:..... 
0 4  0 4  

c o  n ;-; 

4 '3 4 '3 

4 c: F.: C L 
0 .::. U .::. 

0 1  

5 4  

4 4  : U t·i 
0 1 l=i 1 
'0< 2 F.: T t � 
, 6 L E: L  
1 4  lJ 

, _. F C  * 

.=_ 5 9 '3 F' F T  
� t· t. ·� O F' 

-- l. 
�� i p : 

_ .. .:.:.. 

s o  

c C" ' 

b i I� T 0 
i 4 ..._i 
4 =: F.: C L 

o .::. o .::. 

· E  : i 0 

C! ; Cl ..., 
"' -: F.' C L 

0 4  0 4  
< : 0 
C O  Ci C 
4 =: F C  L 
0 1  O i  
4 .::. : i 0 

Ci S 0 5  

.:+ .:.._ : i D 
o ·::< o ·::< 
t· '3 O F' 
: s - c-

- _, 

4 = F: C L 
c =  o =  

o ::: o ::: 
t· 1 G T O  

0 0  
s :  

c- -
_, -

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 righ t .  

Each multiplicand i s  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 , 85 3 , 233 , 21 4 , 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. I t  
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 104b, so 
it will be necessary to press D 8 times to recall the entire 
result .  If D is pressed one too many times, the last entered 
group of digits from the second multiplicand will be 
displayed. Each time D is pressed 6 more digits of the 
result are displayed . 

D 
D 
D 
D 
D 
D 
D 
D 
D 

0 
39904 

709058 
677695 
645793 
103475 
894028 
753563 
675490 

It appears at first that the Tl-58 uses the 10-digit 
display value in its calculations. In reality, all calcula­
tions are done using a 13-digit internal register or accu­
mulator which allows it to mul tiply 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 mul tiplied 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 mul tiplying 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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C i rc l e  85 on i n q u i ry card. 

CS'U(S HAS IT! 

TEXAS 
I N ST R U M EN TS 
Tl-9 9 /4 

Home Computer 
26  K R O M  extended Tl BAS I C .  
1 6  color graphics. a n d  music a n d  sound effects. 
H i gh quality 1 3" color monitor. 
16 K RAM user memory. 

CTC'S DISCOUNT PRICE FOR THE COM­
PLETE SYSTEM; CONSOLE & 13" COLOR 
MON ITOR Order now. Subject t o  availability 

by manuta�.:turer. $ 1  0 9 9 Price subject to change without notice. 
Relunds guaranteed prior to delivcry. 

- - CSiJ\S___..., - -
I The Computer People I San Drego's largest Discount Computer & Calculator 
I Store. 5560 Ruffin Road.  San Diego. CA 92 1 23 
I 
I 
I 
I 
I 
I 

Please ship me the following merchandise. 

Tl HOME COMPUTER PRODUCTS 
PHC004M Tf.99/4 Home Computer 
PHA2000 Dual Cassette Cable 
PHP1 1 00 Remote Controls (Pair) 
PHP1500 Speech Synthesizer 

COMMAND MODULES 
PHM3000 Diagnostic 
PHM3001 Demonstration 
PHM3001 Early learning fun 
PHM3003 Beginning Grammar 
PHM3004 Number Magic 
PHM3005 Video-Graphs 
PHM3006 Home Financial Decisions 
PHM3007 Household Budget Management 
PHM3008 Video C:Jess 
PHM3009 Football 
PHM3010 Physical Fitness 

Special Prices on Calculators, 
Micro Computers. Accessories 
TI-Programmer Calculator 
HP-41 C Programmable Calculator 
HP-41C Card Reader 
HP-41C Printer 
HP-41C Memory Module 
SOROC 10·110 
Hazeltine 1400 
IMSAI VOP-41i31K 
IMSAI PCS·44/31K 
IMSAI 1·8080 
IMSAI I·8080 Kit 
IMSAI IKB-l lntelligent Keyboard 
Cromemco Z-2H Computer System 
with 64 K. Dual Floppy. lOMB Hard Oisk 

TOTAL 
Shipping, add 3% 

Cal. residents add 6% tax 
Amount enclosed 

(check or money order) 

S 1 099.00 S 
6.95 s 

19 95 s 
1 49.95 s 

19.95 ' --
69.95 ' --
19.95 ' --
19.95 s 
19.95 ' --
19.95 ' --
19.95 ' --
44.95 s 
69.95 ' --
19.95 ' --
19.95 ' --

49.95 s 
149 95 s 
159.95 ' --
319.95 ' --

39.95 s 
849. ' --
695. ' --

4,695. ' --
3.695. ' --

931. ' --
699. ' --
175. ' --

8.995. ' --
' --' --' --' --

Charge to my 0 VISA 0 MASTER CHARGE 
Acct = ___ Sank # ___ Exp. Date __ _ 

Signature: --�(R�e-q u-ire�d "il-cus-=inc-g c-re�di"t c�a'"rd).---------

Name ______________ _ 

Street or P.O.  ___________ _ 

' City State __ Zip __ _ 

� - - - - - - - - - - - - - - �  
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NAVI GATION - CALCU LATES G RO U N D  SPEED A N D  TRUE H EA D I N G  

D IS PLAY 

L I N E  CODE 

00 

0 1  2401 

02 2400 

03 4 1  

04 2407 

05 4 1  

06 2304 

07 2407 

08 5 1  

09 1 55 1  

1 0  1 3 1 3  

1 1  1 3 1 2  

1 2  2304 

1 3  2404 

1 4  1 54 1  

1 5  1 320 

1 6  09 

1 7  00 

1 8  5 1  

1 9  2304 

20 1 404 

2 1  2403 

22 61 

23 2402 

24 7 1  

25 1 504 

26 2305 

27 2404 

28 2406 

29 51 

30 1 55 1  

3 1  32 

32 2405 

33 1 55 1  

3 4  3 2  

3 5  5 1  

36 2406 

37 5 1  

38 1 404 

39 2403 

40 6 1  

4 1  2405 

42 1 404 

43 71  

44 1 54 1  

4 5  3 2  

4 6  7 4  

4 7  2400 

48 2405 

49 5 1  

F O R  A L L  QUADRA NTS 

KEY 
ENTRY 

RCL 1 
RCL 0 

-
RCL 7 

-
STO 4 

RCL 7 

+ 
8 � 0 

GTO 1 3  

GTO 1 2  

STO 4 

RCL 4 

8 x < O  

GTO 20 

9 

0 

+ 
STO 4 

f SIN 
RCL 3 

X 

RCL 2 

8 S I N _, 
STO 5 

RCL 4 

RCL 6 

+ 
8 � 0 

CHS 
RCL 5 

8 � 0 

CHS 
+ 

RCL 6 

+ 

8 

f SIN 
RCL 3 

X 

RCL 5 

f S I N  

X <  

CHS 
RS 

RCL 0 

RCL 5 

+ 

0 

CO M M ENTS 

0 . 1  o ADDED TO 
W I N D  D I RECTION 
TAKES CARE OF 
TAI L  AND H EAD 
WINDS 

--
GROU ND SPEED 

I HUt: 
HEADING • 

R EG I STERS 

Ro TRUE 
COURSE 
( D EGREES) 

R, W I N D  
D I R ECTION 
+ 0 . 1  ° (DEGREES) 

R, A IR 
SPEED 
M I LES/HR.  

R, W IND 
SPEED 
M I LES/HR .  

R, A IR 
SPEED 0 

R, W I N D  
SPEED 0 

R6 1 80 o 

R, 360 ° 



CI RCU IT B R'EAKER PRICE SLASH I NG 
1 6 K M EM O RY U PG RA D E  KITS 

• 300 NS for TRS-80* $69.00 
• 250 NS for TRS·80 * ,  Apple I I ,  Sorcerer (specify)$75.00 
• 200 NS for TRS-80* ,  Apple I I ,  Sorcerer (specify)$85.00 

Al l  kits comp lete w i t h  j u m pers and  i n s t ruct ions .  
90 DAY WARRANTY 

L ETT E R  Q U A LITY 
H I G H  S P E E D  P R I NT E R  
N EC Spinwriter 

$2679.00 

I nc l udes TRS-80'  i n terface software, qu ick  change p r i n t  fonts,  
55 cps,  b i d i rec t iona l ,  h i g h  reso lu t ion  p lo t t i ng ,  graph i n g ,  
proport i ona l  s p a c i n g .  90 DAY WA R RANTY.  

T RS·80 * CO M PATI B L E  H A R DWARE 
DISK D RIVES 
More capac i ty  t h a n  R a d i o  Shack 35 track (80K Bytes) dr ives. 
Fu l l y  assembled and tested. Ready t o  p l u g - i n  and run  t h e  
moment you receive i t .  Can be i n termixed w i t h  each o t h e r  a n d  
Rad i o  S h a c k  dr ive o n  same cab le .  T R S-80 ' compat i b l e  s i lver 
enclosure .  90 DAY WARRANTY.  
CCI - 1  00  40 Track ( 1  02K Bytes) 
CCI -200 77 Track ( 1 97K Byt es) 
2 Dr ive Cable 
4 Drive Cable 
PRI NTERS 
779 CENTRON ICS TRACTOR FEED PR INTER 
Same as Rad io  Shack l i n e  pr i nter 

$324.00 
$594.00 
$25.00 
$35.00 

$1050.00 

701 CENTRON ICS TRACTOR FEED PR INTER $1 499.00 
2 '12 t i mes faster t h a n  l i ne pr i nter ,  f u l l 1 32 c haracters, 
carr iage bel l  tone.  
P1 CENTRONICS PR INTER 
Same as Rad io  Shack q u ick  pr i nter .  
CENTRON ICS CABLE for TRS-80* 
For use with above pr in ters .  
PAPER TIGER ( I P440) Up to  1 98 c ps 

Wi th  2 K  B u ffer and  G ra p h i cs 
H IPLOT D IGITAL PLOTTER by Houston  I n st rument  
X-Y P l otter ,  RS-232-C o r  Para l l e l  I nterface.  
7 "  x 1 0 "  p lot  size. M u lt i -co lo red pens i n c l uded .  

$349.00 

$39.00 

$ 994.00 
$1 1 89.00 
$ 995.00 

TRS-80 * CO M P L ETE SYSTEMS 
TRS-80* LEVEL 1 1 ·4K reg. $540.00 $494.00 
TRS-80* LEVEL I I - 16K with 1 0  key keypad reg. $799.00 $764.00 
TRS-80* Expansion Interface $254.00 
TRS-80* RS-232-C Interface $84.00 

M ISCELLA N EOUS 
TRS-232 by SMALL SYSTEMS SOFTWARE R S-232-C or  
Te l etype Cu rren t  Loop output f rom casset te  port.  $49.00 
CAT MODEM $1 69.00 
Orig i nate and a nswer same as Rad io  Shack  Telephone 
I n terface I I .  

The CPU .SHOP 
TO ORDER CALL TOLL FREE 1-800-343-6Sn 
Massach usetts residents ca l l  6 1 7/242-3350 
For detai led tec h n i c a l  i nformat ion ,  c a l l  6 1 7/242-3350 
Hours: 10  A M · 6 PM (E ST) M o nday · Sat u rday 

D I S K  O P E RAT I N G  SYST EMS 
Radio Shack D O S  2.2 - N o  key bounce $1 4.95 
N EWDOS by Apparatt- N o  key bounce $49.95 
Enhancements  to  DOS 2 . 1 ,  e n h an ced R E N U M ,  BASIC var ia­
b l es and constants  locater ,  enab le/d isab le  p asswords, auto­
mat ic  v a l i d i t y  check for disk wr i te ,  load and s ave u p  to  30% 
f aster,  d i skette s pace a l located in 1 -g ranu le  i ncrements 
i nstead o f  2, BAS I C  open " E" a l lows add i t i o n s  t o  seq uent ia l  
f i l es ,  "J KL" opt ion  outputs  screen d i sp l ay to  pr i nter ,  DOS com­
mands executab le  f rom BASIC,  one-step e n t ry to  BASIC from 
DOS. L I ST, ED IT, and D E LETE abbrev ia t ions.  BAS I C  scro l l i ng .  
N EW DOS " PLUS" by Apparatt $99.95 
N EWDOS plus the fo l low ing  f u n ct i ons :  e n h anced D I R C H ECK 
comm and,  i m proved E D ITOR ,  ASS E M B LER ,  D ISASSEMBLER.  
SUPERZAP. Mach i ne l a n g uage R E LOCATOR ,  LEVEL t on disk.  
DOS 3.0 by the orig i n a l  author of 2.1 $49.95 
No key bounce.  Check  EOF, wr i te  EOF, S E E K, R E R EAD, 
R EW RITE,  LOC, var iab le  length  records, S K I P, d i s k  logg ing of 
messages, BOOT, C H A I N ,  PAUSE, PURGE,  S ET, RESET, 
ROUTE. R U N  and LOAD for  1 d r ive syst e m .  XFER ,  FORM AT 
w/o ERASE.  D I R  from BASIC,  PATCH,  L I N K, user  def i n ed keys, 
key auto repeat,  upper and l ower c a se dr i ver, s h i f t  lock,  R S-232 
dr ivers, M U LTI  P ROTOCOL CO M M U N I CATI O N S. 

DISKETT E TRS-80 * 
B U S I N ESS SO FTWA R E  BY S BSG 
Free e n h ancements  and  upgrades to  regi s tered owners f o r  t h e  
cost of  med ia  and m a i l i n g .  30 d ay f ree t e l e p h o n e  s u p port from 
vend or. User refere nces s u pp l ied u po n  req uest .  
Ful ly Interactive Accounting Package: Requ i res 2 ,3 ,  or 4 
d r i ves.  I n c l udes Genera l  Ledger ,  Accounts Payab le,  Accounts 
Rece ivab le , and  Payro l l .  Report gen erat i n g .  W e l l  documented 
and f u l l y  tested by accountants .  

Comp lete package ( Re q u i res 3 o r  4 d ri ves) $389.00 
I n d i v i d u a l  Modu les (Req u i re 2 or 3 dr ives) $99.00 

Inventory I I :  R eq u i res 2 or 3 d ri ves.  Hand les up to 1 000 i tems 
per disk d ri ve .  Reports i n c l ude c o m plete act iv i ty ,  inventory, 
l i s t i ng ,  and m i n i m u m  q u ant i ty  search.  $95.00 
Mai l ing List Name & Address II System: R eq u i res 2 d rives. Use 
w i th  E lectr ic  Pen c i l  f i les for au tomat ic  i nsert ion of  n ame, 
add ress and g reet i n g s  in l et ters.  Has ab i l i t y  to  p r i n t  envelopes. 
Menu d r iven.  I nc l udes enter, de lete ,  update, search ,  extract, 
merge and pr in t .  Up to  1 250 n ames per d i s kette.  W i l l  sort up to 
600 n ames in 7 m i n u tes .  40 page m a n u a l .  Zip code sort is 
exce l l ent  for b u l k  m a i l  a p p l i cat ions .  $1 29.00 
Intel l igent Termina l  System ST-80 I l l :  Enab les a T RS-80 ' to act 

as a d i a l! u p  term i n a l on a n y  stand ard t i me shar ing  network. 
Provides a T RS-80 * w i t h  contro l  key, ESC Key, Repeat Key, 
R u b  Out Key, Break Key, f u l l  u pper and lower c ase su pport, 
se lectab le  pr inter  ou tpu t  and program selectable t ransm iss ion 
rates. $1 50.00 
Note:  S BSG m a i n t a i n s  a t i me-shar ing  com puter  where you can 
d ia l -up  and  l eave your  prob lems, 24 hours,  7 d ays a week. 
Word Processing System: The E lect r ic  Penc i l  f ro m  M i c hael  
Sh rayer. Diskette $1 50.00 

Cassette $99.00 
File Management System: For spec i a l ized storage needs. 
Sorts f i les in ascend ing  o r  descend i n g  o rder o n  3 separate 
f ie lds .  Scanable. Some a p p l i ca t ions  h ave been f i xed assets, 
phone n u m bers, n ames,  s l ides,  a l bums .  Select ive ly tota ls 
n u mer ic  and  d o l l a r  f i e lds .  D isp lay  and  pr int  capab i l i ty .  $49.00 
MMSFORTH System Diskette: A com p l et e  p rofess iona l  
FORTH system.  Req u i res 16K T RS-80 ' and 1 dr ive.  $45.00 
Book on FORTH.  Conta ins  documentat ion .  $1 5.00 

39 Pleasant Street, Dept.  B-1 1 
Charlestown, Massach usetts 02129 
Freight col l ect, F. O . B .  
Charlestown 

M assach u setts residents add 
5% sales tax 

'TRS-80 i s  a Ta ndy Corporat i o n  Tra d e m a r k  t Re q u i res Rad i o  Shack TRS DOS • Dealer  I n q u i r ies Invited 
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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  appl ied 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 i ts capabil i ties 
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  

1 554 Shulman Ave. 
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prevents me from wri ting good code unless I sweat blood. 
Because of this,  I am planning to modify my SNOBOL 
compiler (FASBOL II on the DECsystem-10) to support 
the above constructs. I would l ike to hear from anyone 
else who has tried this. 

Now, for my second object ion.  I t  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 i t  finds characters N and N + 1 are 
out of order i t  transposes them, then returns to the begin­
ning of the s tring, even though we know characters 0 
through N - 1  are ordered. 

Gross inefficiency is not a sin, but there is no justifi­
cation for i t  unless i t  buys some overbalancing benefit 
such as storage economy or generality . Here, the only 
benefit we get is a one-l iner.  I think that is a poor 
demonstration of elegance. I wish Mr Burns had come up 
with a one-l iner (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' :  

LEX ORO 
+ 

ORDERED 

p = 0 
S T AB( * P )  $ A @Q LEN(l ) $ B @P LEN(l ) $ C 

*LGT(B, C )  = A C B : F(ORDERED) 
P = ?GT(Q) Q - 1 (LEXORD) 

But these are minor complaints. Mr Burns' crusade to 
implement SNOBOL on microcomputers is a worthy 
one, and if there is anything I can do to support i t, I will . 

1 554 Shulman Ave. 

Circ le 41 on i nq u i ry card. 



Portable Electronic 
Chess G ame 

The Boris Diplomat is a compact, por­
table, ba t tery-operated electronic chess 
computer. Designed with various opera­
tional strengths, the Diplomat w i l l  p lay 
a t  a level  that  w i l l  teach a child or wi l l  
keep the a t ten tion of a master. As a 

teacher, the Diplomat suggests moves 
for the unsure beginner. The Posi t ion 
Programmer al lows more advanced 
players to set up special board posi t ions 
to practice specific stra tegies. Beginners 
use the Position Programmer to remove 
pieces for handicapping or for practice 
of specific posi tions. The Diplomat has a 
bui l t-in chess board with pieces, is 8 by 

Programmable High-Performance Toy Vehicle 

M i lton Bradley's Big Trak is a toy 
vehicle which is programmed to foll ow 
a n  extremely complex route.  Big Trak 
advances for as many as 99 u nits, each 
uni t  being the measure of i ts own 
13-inch lengt h .  By pushing the Repeat 
b u t ton,  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 . I t  also pivots i n  tiny 
fractions of a circle, for Big T rak 
possesses 60 swiveling positions. It can 
make a turn, proceed i n  a straight l ine,  

turn again,  and continue traveling on 
whatever course has been set .  

B ig  Trak has  a tota l  of 16  programm­
ing steps which direct i ts functions. By 
estimating the distances and punching i n  
commands, t h e  user m a y  send i t  around 
tables, chairs, and other obstacles, and 
have i t  return. The user may input a 
command which wil l  call up i ts arsenal 
of weaponry, firing a single shot ,  or 
short or long bursts of sound and light 
laser-cannon fire. I t  may be strategica l ly  
deployed, firing at  some target as i t  

7 by 1 '/z inches (20.32 by 1 7 . 78 b y  3 . 81 
em),  and operates several hours on six 
\A b a t tery cells or on the AC adapter 

which is included . 
The price of the Boris Diplomat is 

$1 19.95.  For further information, con­
tact Chafitz Inc,  1 055 First St, Rockvi l le  
MD 20850. 

C i rcle 624 o n  i n q uiry card. 

Voice Controlled Toy Van 

George, the toy van controlled by 
voice, is available from Beneficial 
Marketing, Sui te 1920, Wall St  Plz, New 
York N Y  10005. George w i l l  go where 
you tell him only to  the extent that you 
control h im with your voice. The 
number of words used, the length of the 
words, and the combination of words 
are a l l  controls. George is priced a t  
$24 . 9 5 .  

C i rcle 625 o n  i n q u i ry card. 

maneuvers, or l u rk si lently in  ambush. 
Big Trak has a companion item called 

Big T rak Transport . The Transport 
a ttaches t o  Big Trak and hauls and 
dumps loads o n  a preprogrammed com­
mand.  The approx i mate 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 0 1 1 0 1 .  

C i rcle 626 on i n q u i ry card. 
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COMPUCRUISE 

Put a c o m p u t e r  in 
your car, which gives 
you t h e  most eff ec­
tive a n d  f u n c t i o n a l  
c r u i s e  c o n t r o l  ever 
d e s i g n e d .  p l u s  c o m­
plete trip c o m puting . 
fuel management sys­
tems, a n d  a remark­
ab le  accurate quartz 
crystal time system. 

So s imple  a chi ld can 
o p e r a t e ,  t h e  new 
C o m p u C r u i s e  c o m­
bines latest computer 
t e c h n o l o g y  w i t h  
s t a t e - o f - t h e - a r t  re­
l i a b i l ity  in a p a c k a g e  
which w i l l  n o t  l i k ely b e  
ava i l a b l e  on n e w  cars 
for y e a r s  to c o m e  • 

OPTO-ISOLATED 
PARALLEL INPUT 

BOARD FOR 
APPLE II 

There are 8 in­
puts that can be dri­
ven from TTL logic or 
any 5 volt source. The 
c i rcu it  board can be 
p lugged into any of 
the 8 sockets of your 
Apple II. I t  has a 16 p in 
socket for standard 
dip ribbon cable con­
nection. 
Board only $15. 00. 
Part No. 1 20, with 
parts $69.95. Part 
Np. 1 20A. 

ASCII KEYBOARD 

TTL & DTL compatible • Full 67 key array 
• Ful l 1 28 character A S C I I  output • Positive 
logic with outputs resting low • Data Strobe 
• Five user-definable spare keys • Standard 
22 p in dual  card edge connector • Requires 
+5VDC, 325 mA. Assembled & Tested . 
Cherry Pro Part No. P70-05AB. $135.00. 

cruise Control • Time. ASCII KEYBOARD 

;Tj,.;,;�b�i���:���� 53 Keys popular ASR-33 format • Rugged 

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-
2 3 2 .  Al l  connections 
go to a 10 pin edge 
connector. Requires 
+ 1 2  and -1 2 volts. 
Board only $9.95,  
part no.  7 9 01 , with 
parts $14.95 Part 
No. 7901A.  

6 5 0 2  
A P P L I C AT I O N S  

BOOK 
ZSO APPLICATIONS 

BOOK' 

T h i s  b o o k  w i l l  teach 
you how to connect a 
b oard to t h e  o ut s i d e  
world a n d  i m p l ement 
practical appl ications 
f o r  t h e  6 5 0 2 .  (or 
Z B O J .  A p p l i c a t i o n s  
range from home con­
trol (a  complete a larm 
sys t e m ,  i n c l u d i n g  
h e a t  s e n s o r ) .  t o  i n­
dustria l  appl ications. 
You w i l l  l e a r n  t e c h­
n i q u e s ra n g i n g  from 
simu lated traffic con­
t r o l  to a n a l o g - d i g i tal 
conversion. All  exper­
iments can be realized 
with a min imum o f  ex­
t e r n a l  l l o w - c o stl 

to Arrival • Time, Dis-
G-1 0 P. C Board • Tri-mode M D S  encoding 
• Two-Key Rol lover • MOSI DTL/TTL Compat-

tance. Fuel to Empty • ib le • Upper Case lockout • Data and Strobe 

t---------4 components. They are 
directly a p p l i c a b l e  to 

Time, D i s t a n c e  and inversion option • Three User Definable 
Fuel  on Trip • C u rre nt Keys • Low contact bounce • Selectable Par-
or Ave r a g e  M P G ,  • • ..:;:;:;:;::,:�:;:;:;::::::.J ity • Custom Keycaps • George Risk Model 
G P H  • Fuel Used,  Dis- • 753. Requires + 5 .  -1 2 volts. $59.95 Kit .  
tance s ince F i l l u p  • T I D M A  t----------------.. C u r r e n t  a n d  Ave r -
a g e-Ve h i c l e  S p e e d  • 
I n s i d e .  O u t s i d e  o r  
Coolant Temperature 
• Battery Vo l t a g e  • 
E n g l i s h  or M e tric 
Display. $199.95 
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COMPUCOLOR ll 
Model 3 ,  BK $ 1 3  95, 
Model 4.  1 6 K  $ 1 5  95. 
Model 5, 3 2 K  $1 B 95. 
Prices inc lude color 
monitor, computer, 
and one d i s k  drive. 

a n y  6 5 0 2 - b a s e d  
board s u c h  as S Y M .  
K I M ,  A I M  6 5 .  T h i s  
b o o k  a l s o  s t u d i e s  i n  
d e t a i l  i n p u t - o u t p u t  
techniques a n d  com­
ponents ,  and is t h e  
l o g i c a l  continuation o f  
C 2 0 2  lor C 2 B O J .  By 
R o d n ey Z a ks. 
S Y B E X .  6 5 0 2 :  R e f .  
D 3 0 2 ;  Z B O :  Ref 
03BO. Each $12.95 

PARALLEL TRIAC 
OUTPUT BOARD 

FOR APPLE II 
This board has B tr1acs capable of 

switch ing 1 1 0  volt 6 amp loads (660 w8tts 
per channell or a total of 52BO watts. Board 
only $15. DO Part No.  21 D. with parts 
$ 1 1 9.95 Part No. 21 0A . 

C i rc l e  1 25 on i n q u i ry card . 



T R S -S O E.s . 

S E R I AL 1 / 0  
• C a n  input into basic 
• Can use LL IST and 
L P R I NT 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 D. 1 50, 300, 600, 
1 200, 2400. parity or 
no parity odd or even, 
5 to B data bits. and 1 
or 2 stop bits. D. T.R. 
l i n e  • R e q u i r e s  + 5 ,  
- 1  2 V D C  • Board only 
$1 9.95 Part No. B0 1 0, 
with parts $59.95 Part 
No. B01 DA. assembled 
$79.95 Part No. B01 0 
C. No connectors pro­
vided, see below. 

EIA/R5-232 con­

nector Part No. 

0825P $6.00. Wlth 
9', B conductor 

cable $ 1 0.95 Part 

No. 0825P9. 
-

3' nbbon cable 

Wlthattached con­

nectcrs ta flt TRS-
80 and our senal 

board $19.95 Part 

No. 3CA840. 

R S-2 3 2 /  TTL 
I NTERFACE 

M O D E M  
• Type 1 03 • Full or 
half duplex • Works up 
to 300 baud • Origi­
nate or Answer • No 
c o i l s ,  o n l y  low c o s t  
components • T T L  in­
put and output-serial 
e Connect B n speak­
e r  a n d  c r y s t a l  m i c .  
d i rect ly  to b o a rd • 
Uses XR F S K  demod­
ulator • Requires +5 
volts • Board o n l y  
$7.60 Part N o .  1 09, 
with parts $27.50 Par·t 
No. 1 09A 

B o x  o f  1 0, 5 "  $ 2 9 . 9 5 ,  
B" $ 3 9 . 9 5 .  
P last ic box . h o l d s  1 0  
diskettes, 5" - $ 4 . 5 0, 
8" - $6.50 

RS-232/TTY 
INTERFACE 

This board h a s  two 
active circuits, o n e  
converts R S- 2 3 2  to 
20mA, a n d  t h e  other 
converts 20mA to 

APPLE 1 1 -::­
S E RIAL 1 / 0  
I NTERFACE 

B a u d  rate is continuously adjustable f r o m  0 
to 3 0 , 0 0 0  • P l u g s  i n t o a n y  p e r i p h e r a l  
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 • J u mper selectable 
address • S O FTWARE • Input and Output 
routine from monitor or BASIC to teletype or 
other serial printer • Program for using an 
Apple I I  for a video or an intel l igent terminal.  
Also can output in correspondence code to 
i n t e r f a c e  with some s e l e c t r i c s .  • A l s o  
watches D T R  • Board only $ 1 5.00 Part No.  
2, with parts $42.00 Part No.  2A, assembled 
$62.00 Part No. 2C 

S K  E P R O M  P I I C E O N  
Saves programs on PROM permanently I until 
erased via UV l ightl up to BK bytes. Programs 
may b e  directly run from the program saver 
such as f ixed routines or assemblers. • S-
1 DO bus compatible • Room for B K  bytes of 
EPROM non-volati le memory 12 70B'sl. • On­
board P R O M  p r o g r a m m i n g  • A d d r e s s  
relocation o f  e a c h  4K of memory t o  a n y  4 K  
boundary within 64K • Power on j u m p  and 
reset jump option for "turnkey" systems and 
computers without a front panel • Program 
saver software available • Solder mask both 
sides • Full si lkscreen for easy assembly. 
Program saver software in 1 270B E P R O M  
$25. B a r e  boar·d $35 including custom coil ,  
board with parts but no EPROMS $ 1 39, with 
4 E P R O M S  $ 1 79, with B E P R O M S  $2 1 9. 

• Converts TTL to RS-
232,  a nd converts RS-
232 to TTL • Two sep­
arate circuits • Re­
quires - 1 2  and + 1 2 
volts • All connections 
go to a 1 0 p in  gold 
plated edge connector 
• Board only $ 4 . 5 0  
Part N o .  2 3 2 ,  w i t h  
parts $7.00 Part No. 
2 3 2 A  1 0 Pin e d g e  
connector $3.00 Part 
No. 1 0P 

RS-232.  Requires 1 __________________ 1 + 1 2  a n d  - 1 2  volts. 
Board only $4. 50 Part 
No. 600, with parts 
$7.00 Part No. 600A . 

S-1 0 0  B U S  
ACTIVE T E R M I NATO R 

900, with parts 

WAM E C O  PROD UCTS 
WITH 

ELECTRO N I C  SYSTE M S  PARTS 
FDC-1 FLOPPY C O NTROLLER BOARD wil l  

drive shug art, pertek, rem ex 5" & B" drives 
up to B drives, on board PROM with power 
boot up, wil l  o p e r a t e  with C P M  l n o t  
included] . PCBD . . . . . . . . . . . . . . .  $42.95 

FPB-1 Front Panel .  !F inal ly]  I MSAI size hex 
w���r Byte

. 
or

. 
mstructr�� . 

sing�
4�t§% 

M E M-1 A BKxB fully buffered, S-1  00, uses 
21 02 type RAMS. 
PC B D  . . . . . . . . . . . . . . .  $24.95,  ffi 1 6 B Kit 

QM B-1 2 M OT H E R  B OARD,  1 3  slot termr-
nated, S-1 DO board only . . . . . . .  $34.95 

$B9.95 Kit 
C P U-1 BDBOA Processor board S - 1  D O  with 

B level vector interrupt PCBD . .  $25.95 
$B9.95 Kit  

RTC-1 Realtime c lock board. Two independ­
ent i nterrupts. Software programmable. 
PCBD . . . . . . . . . . . . .  $25.95, $60.95 Kit  

EPM-1 1 702A 4K EPROM 
card PCBD . . . . . . . . . . . . . . . . . . . . . .  $25.95 
E���i�7'ot��2

al�s
61�s�K

���MS 
E P R O M  card PCBD . . . . . . . . . . .  $24.95 
$49.95 with parts less E P R O M S  

Q M B -9 M OT HE R  B O A R D .  S hort Version of 
Q M B - 1 2. 9 Slots PCBD . . . .  $30.95 

$67.95 Kit 
M E M- 2  1 6KxB Ful ly Buffered 2 1 1 4  Board 

PCBD . . . . . . . . . . . .  $25.95,  $269.95 Kit 

ONJC SYSTEMS Dept. B ,  

Circ le  1 25 o n  i n q u i ry card.  

T.V. 
TYPEWRITE R 

• S t a n d  a l o n e  T V T  
e 32 c h a r / l i n e ,  1 6  
l ines,  modifications for 
64 char/line included 
e Parallel ASCII ITTLJ 
input • Video output 
• 1 K on board memory 
• Output for computer 
c o n t r o l l e d  c u r s e r  • 
A u t o  s c r o l l  • N o n ­
destructive curser • 
Curser inputs: up, down, 
left, right. home, E O L. 
EOS • Scroll up, down 
• Requires +5 volts 
at 1 . 5 a mps, and - 1 2  
volts at 30 m A  • All 
7 4 0 0 ,  TTL c h i p s  • 
C h a r. g e n .  2 5 1 3 • 
U p p e r  c a s e  o n l y  • 
B o a r d o n l y  $ 3 9 . 0 0  
P a r t  N o .  1 0 6 ,  w i t h  
pa rts $ 1 4 5. 00 P a rt 
No.  1 06A 

UART & 
B A U D  RATE 
G E N E RATOR 

• Converts serial  to 
para l l el and paral le l  to 
serial • Low cost on 
board baud rate gener­
a t o r  • B a u d  r a t e s :  
1 1 0, 1 5 0, 300, 600, 
1 2 0 0 ,  a n d  2 4 0 0  • 
Low power drain + 5  
v o l t s  a n d  - 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 
p i n  gold plated edge 
connector • Board only 
$ 1 2.00 Part No. 1 0 1 ,  
with parts $3 5.00 Part 
No. 1 0 1 A, 44 pin edge 
connector $4.00 Part 
No. 44P 

TAPE 
I NTERFACE 

• Play and record Kan­
sas City Standard tapes 
• Converts a low cost 
t a p e  r e c o r d e r  t o  a 
digital recorder • Works 
up to 1 200 baud • Dig­
ital in and out are TTL­
serial • Output of 
board connects to mic. 
i n  of recorder • Ear­
phone of recorder con­
nects to i n put on board 
• No coi ls • Requires 
+5 volts, low power 
d r a i n  • B o a rd o n l y  
$ 7 . 6 0  P a r t  N o .  1 1 1 ,  
with parts $27.50 Part 
No.  1 1 1 A 

H E X  E N C O D E D  
KEYBOARD 

E.S. 
T h i s  H E X k e y b o a r d  
h a s  1 9  keys, 1 6 encod­
ed with 3 user defin­
able. The encoded TTL 
outputs, B-4-2-1 and 
STROBE are debounced 
a n d  a v a i l a bl e  in true 
and complement form. 
Four o n b o a rd L E O s  
indicate t h e  H E X  code 
g e n e r a t e d  f o r  e a c h  
k e y  d e p r e s s i o n .  T h e  
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. 

D C  P O W E R  S U P P LY 
• Board s u pplies a regulated +5 
volts at 3 a m ps., + 1 2. - 1 2.  a n d  - 5  
volts at 1 a m p .  • Power required i s  
B volts AC at 3 amps . .  a n d  24 volts 
AC C.T at 1 . 5 a m ps. • Board only 
$ 1 2.50 Part No. 60B5, with parts 
e x c l u d i n g  t r a n s f o r m e rs $ 4 2 . 50 
Part No.  60B5A 
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Game Playing Device Is 
Also a Teaching 
Calculator 

Mathemagician is a teaching 
calculator and game-playing device for 
adults and children of all ages. I t  can 
teach children arithmetic operations: 
mul tiplication 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, Footbal l ,  and Lunar Lander. 
Mathemagician's games can be played 
by one or two people.  All functions let 
the user know a t  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 a t  $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 wi l l  enjoy Alphie's Ques­
tion and Answer games. Once the chi ld 
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 6065 1 .  

Circle 630 on  i n q u i ry card. 
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F U N a n d  GAM ES 

further information, contact APF Elec­
tronics Inc, 444 Madison Ave, New 
York NY 10022. 

Circle 627 on i nq u i ry card. 

Game Software for the 
TRS-80 

The Software Association has 
announced a new line of entertainment 
programs for the TRS-80. Al l  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 Bli tz to Expert. Six moves 
of look-ahead are possible, and Z-Chess 
can solve ma te-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 permit ted, 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 I I  machine. Z-Chess is priced at 
$17.95,  Back-40 and Dr Chips are $14.95 
each . For further information, contact 
The Software Associat ion,  POB 
58365 Houston TX 77058. 

C i rc le  628 on i n q u i ry card. 

range in price from $16 . 50 to $18. Con­
tact Milton Bradley Co, Springfield M A  
01101.  

Circ le  6 2 9  on inquiry card. 



C i rcle 1 26 on inqu i ry card.  

The 
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 

mechanism 
• RS-232C Interface 
• Documentation included 
• 60 day warranty- parts and 

labor 
• High quality Selectric printing 

Off-line use as typewriter 
• Optional tractor feed available 
• 15 inch carriage width 

MICRO­
P R O C E S S O R S :  

F R O M  C H I P S  T O  
SYSTEMS 

This book cover al l  as­
p e c ts of m i c rop­
rocessors.  from the 
basic concepts to a d­
v a n c e d  i n t e r f a c i n g  
techniq ues.  in  a pro­
g r e s s i ve p r e s e n t a­
tion. It is independent 
f r o m  a n y  m a n u f a c­
t u r e �  a n d  p re s e n t s  
u n i f o r m  standard 
p r i n c i p l es a n d  design 
techniques. inc luding 
the interconnect of a standard system,  as 
well  as specif ic  com­
p o n e n t s .  I t  i n t ro­
duces the M P U .  how 
it works internally, the 
system compo ne nts 
( R O M .  R A M .  U A R T, 
P I O, others), the sys­
t e m  i n t e r c o n n e ct,  
a p p l i c a t i o n s .  p ro­
g r a m m i n g ,  a n d  t h e  
p r o b l e m s  a n d  t e c h­
niques of system de­
v e l o p m e n t .  By R.  
Z a k s .  S Y B E X .  R e f .  
C20 1 .  $9.95 

MICRO­
P R O C E S S O R  

I N T E R FAC I N G  
TECH NIQUES 

M i c r o p r o c e s s o r  i n­
terfacing is no longer 
an art.  I t  i s  a s e t  of 
t e c h n i q u e s ,  a n d  i n  
some cases just a set 
o f  c o m p o nents.  T h i s  
c o m p r e h e n s i v e  b o o k  
i n troduces t h e  b a s i c  
interfacing concepts 
and techniques,  then 
presents i n  detai l  the 
i m p l e m e n t a t i o n  d e­
t a i l s ,  f r o m  h a rdware 
to software. It covers 
all the e s s e n t i a l  p e r­
i p h e r a l s ,  f r o m  key­
board to f l op py d i s k .  
a s  w e l l  a s  t h e  s t a n­
dard b u s e s  ( 5 1 0 0  to 
I E E E  4 8 8 1  a n d  i n tro­
duces the b a s i c  trou­
b l e s h o o t i n g  t e c h ­
n i q u e s .  ( 2 n d  E x­
p a n d e d  E d i t i o n ) .  B y  
A u s t i n  L e s e a  a n d  R .  
Z a k s .  R e f .  C 2 07 
S Y B E X .  $1 1 . 95 

HOW TO ORDER 
DATA-TRANS 1000 
1 .  We accept Visa, Master 
Charge . Make cashiers checks or 
personal check payable to: 
DATA-TRANS 
2 .  All orders are shipped 
F.O. B .  Sanjose , CA 
3 .  Deliveries are immediate 

P R O G R A M M I N G  
THE 6502 

P R O G R A M M I N G  
THE Z80 

P R O G R A M M I N G  
THE 8080" 

44 BUS MOTHER 
BOARD 

Has provisions for ten 
44 pin L 1 56l connec­
tors, spaced 3/4 of an 
inch apart.  Pin 20 is 
connected to X .  and 
22 is connected to Z 
for power a n d  ground.  
Al l  the other p i ns are 
connected in  paral lel .  
This board also has 
provisions for bypass 

For orders and information 

DATA-TRANS 2154 O'Toole St. Unit E Sanjose, CA 95131 
Phone: (408) 263-9246 

AN I NTRODUCTION 
TO PERS ONAL A N D  

B U S I N E S S  
C O M PUTI N G  

C O M P U T E R  
P R O G R A M M I N G  

HANDBOOK 

A c o m p l ete guide to 
computer programm­
ing & d a t a  proce ss­
i n g .  I n c l u d e s  m a n y  
worked-out examples. 
By Peter S t a a k ,  TAB 
$9.95 

I t  covers a l l  essential 
a s p ects o f  program­
m i n g ,  as well a s  the 
a d v a n t a g e s  and d i s­
a d v a n t a g e s  of t h e  
6 5 0 2  a n d  s h o u l d  
b r i n g  t h e  r e a d e r  to 
the p o i n t  w h e re h e  
c a n  s t a r t w r i t i n g  
complete appl ications 
p r o g r a m s .  For t h e  
r e a d e r  w h o  w i s hes 
m o r e .  a c o m p a n i o n  
v o l u m e  i s  ava i l a b l e :  

capacitors. Board DIGITAL cost $15.00 Part No. 

No c o m p u t e r  b a c k­
g ro u n d  is r e q u i r e d .  
The book i s  designed 
to educate the reader 
in  all the a spects o f  a 
sys t e m ,  from the se­
l e c t i o n  o f  the m i c­
r o c o m p u t e r  to t h e  
required p e r i p h erals.  
By R od n a y  Zaks.  Ref.  
C 200, SYBEX $6.95 

T h e  6502 A p p l i c a ­
t i o n s  B o o k .  B y  R .  
Z a k s .  6 5 0 2 :  R e f .  
C 2 0 2 :  Z S O: R e f .  
C 2 8 0 ;  8 0 8 0 :  R ef. 
C 208. S Y B E X .  Each 
$1 0.95 ---

" : - ?b - ·-;0 

1 0 2 .  Connectors CASSEnE 
$3.00 each Part No. 1---------4 5 min. each side. Box 
44WP of 10 $9.95. Part No. TVT COOKBOOK 

C-5_ 
Bk 1 0 6 4  - by Don 
Lancaster. Describes 
the use o f  a standard 
televi s i o n  receiver as 
a m i c r o p r o c e s s o r  
C R T  t e r m i n a l .  E x­
p l a i n s  a n d  d e s c r i b e s  
c h a r a c t e r  g e n e r a ­
t i o n ,  c u r s o r  c o n t r o l  
a n d  i n t e r f a c e  i n for­
mation in  typ i c a l ,  easy 
-to- u n d erstand Lan­
c a s c a s t e r  s t y l e .  
$9.95 

ELECTRONIC SYSTEMS 
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of I NT E R EST to D ES I G N E R S  
Muscles for Robots 

This 12 V DC, 1 7  RPM, reversible 
gearmotor has been designed for robotic 
applica tions. The motor produces 1 1  
inch-pounds o f  torque and operates on 
750 rnA full load current .  The motor is 
priced at  $18. Contact Gledhill  Elec­
tronics, POB 1644, Marysvi l le  CA 
95901 . 

Circle 634 on in qu iry card. 

Pascal Processor for the 
5-100 Bus 

The Pascal-100 processor is a 16-bit 
central processor board for the S-100 
bus, especia l ly  designed for use with the 
Pascal programming language . The pro­
cessor directly executes p-code instruc­
tions generated by the Pascal compiler 
written at  the University of California, 
San Diego (UCSD Pasca l ) .  It  runs the 
la test version of the entire UCSD Pascal 
operat ing system, including the Pascal 
compiler, screen editor,  f i l ing system, 
BASIC compiler, graphics package, 
games library, compu ter-based learning 
system, and ut i l i t ies and cross­
assemblers for other micro and 
minicompu ters . 

Other fea tures of the Pascal-100 pro­
cessor include support of u p  to 1 28 K 
bytes of directly addressed main 
memory, 16-bi t data bus transfers, vec­
tored interrupts and floating point 
opera t ions.  The processor complies with 
the Institute of  Electrical and Elec­
tronic Engineers standard for the S - 1 00 
bus. and wil l  also operate with most 
peripheral a nd memory boards designed 
prior to  the standard . 

The Pascal - 1 00 processor is priced at  
$995. For  further informa tion,  contact 
David Lewis. Digicomp Research Corp, 
Terrace Hi l l ,  I thaca NY 14850 . 

Circle 635 on i n q u i ry card. 

Hewlett-Packard 
Introduces High-Resolution 
Optical Reflective Sensor 

The HEDS-1000 is  a fully in tegrated 
module designed for optical reflective 
sensing. The module contains a 0 . 007 
inch (0. 1 78 mm) diameter l ight-emit t ing 
diode (emit ting visible 700nm 
wavelength light) and a matched in te­
grated circui t  photodetector. A bifur­
cated aspheric lens is  used to direct the 
active areas of the light-emi t ter and the 
detector to a single image spot 0 . 1 71 
inch (4 .34 mm) in front of the package. 
The reflected signal can be sensed direct­
ly from the photodiode or through an 
in ternal transistor that can be configured 
as a high-gai n  a mpli fier. Appl ica tions 
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Microprocessor Controller 
Card 

The System A process control board 
u t i l izes an 8085 microprocessor and can 
interface to  76 l /0 ( inpu t/outpu t )  l ines. 
The board contains 4 K bytes of 
erasable read-only memory and up to 
4 . 6  K bytes of  programmable memory. 
I t  also has RS-232 teletypewriter cont rol 
and 1 4-bi t  binary coun ter and t imers. 
The board can be purchased with a resi­
dent program that al lows the user t o  
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 ( 1 0 . 1 6  by 1 2 . 20 em ) .  The 
System A board starts a t  $295. For fur­
ther informa tion, contact FH and M 

Enterpr·ises Inc, 1 850 Gravers Rd, Nor­
ristown PA 1 9401 . 

Circle 636 on i n q u i ry card. 
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include p a t tern recognition, object siz­
ing, optical l imit  switching, tachometry, 
defect detect ion, dimensional monitor­
ing, l ine locat ing,  mark and bar code 
scanning, and paper edge detect ion.  

For further information, contact 
Hewlett-Packard, Optoelectronics Divi­
sion,  640 Page Mill  Rei,  Palo Alto CA 
94304. 

Circle 637 on inquiry card. 



�-�ransistor T�te�·-
"00" 

MODEOL " �510 ' ' . .  � 0 530 
� 5208 """'�-·�,'r'_/�_�, �!'· t �� /'. - _, 

I� v· ,,� Lab-Quality Semiconductor Tester. , ,  �"JJItt�· • Measure tool blpo:er translstors 

Industrial Transistor Tester 

• Work• ln·cl•cult when otllers won't 
• Identifies all thrae t•anslstor teads 
• Random lead connection 
• Audibly snd visually 

hldlcatuGOOD \rantlstor 
• Automatic NPN/PNP detarmlnat!on 
• Poallive St/Ge ldentllleatlon 
• Tnta dlodu. SCR'I, FET'a, and 

01rllngtons 
• CSA approvad Vl!rllon av1llable 

Portable Transistor Tester 
I F�otGO/NO·GO in·cirtult tronolotortnUng 
I Fulan� thorough GOOOIBAO oul·ol·cirt�<l toollng 
• TutofET'tona SCR's on•circuolOt QUl·OI·cireurl 
I Connectonytutcl•pto anycompon•ntlud 
• Cli•n pooo1r•o emlnct·IUS•·co!tcctoti<ltntlllcollen ln 

lOdro.e-poslti•e t>ueldontrlicot•onlnHi drlw• 
I Llght•Emlttong blo<lulndlc•'- NIIN·Ot(oriiNP·Ot( 
• ��O::�t"-'·��.���:"' IOQ hOurt cl tutong Item tlngl• 

• ������:����•,.brhty-no •dtuotm•nto; nothing to go out ol 

• lncludn c•rrytno uu ondluao 

Semiconductor Curv"l Tracer 

• Dllplay characta:l•llc curou lor 
all nmlconduc\or dnlcu on 

• Menura breakdownvoltagt� 
non·dotlructlvalr 

• ldt�ntlly unknol'!n devlcn 

w Complete with FP·5 probe 

up to 1500 MHl 
• Nondntrucllve testing or Iran sis· 

rorand dlode breakdownvoUagu 
• Menu res transistor beta or FET g,. 
• Measures an trensblorbreakdown 

and teak•ge parameters 
• Fast testing ol translttort, FET's, 

and SCR's-ln or out·of·clreult 
• Bne dlagrama are not required 
• No blulng lntorma!lon •equlred 
• tdentlllu alltudsol tran•latorl 

and SCR'I 
• Automatic identiUcatlon or PNP/NPN 

typn and N· o r P-ctunnet FET'a 

ew from B&K . . .  Before rou IJur, check our prices. . .  -
MODEL 

820 3010 

Portable Digital Capacitance Meter • Measutescapacitance lrom 
O, t p F t o t Farad 

• Aesolvesto O.IpF 
• tO ral'lges loraccuracyal'ld 

resolutiol'l 
W 4 <1igit euy·lcHe3d LE0dlsplay 
• o.s••. aecuracy 
• Special lead lnserHon jack� a• 

banana jacks 
• Fuse ptotected 

NOW A V A I L A B L E  

• 1 5M Hz Dual Trace · M otlei MS 2 1 5  
Reg 5435.00 $369.95 
• 30 M H z  Dual Trace · MS 230 
Reg. 5559 ... . .  $4 J � Logic Probe ' '�'" ""' ' " " $40.00 

complete 

Circ le  1 37 on i nq u i ry card. 

• Generalea sine. squareand trlan!jlll 
wavolorm• 

• Varlable amplitude Rnd liudTTL squlte· 
wave outputs 

• 0.\ H t l o \MHz l n s l • ran!ju 

• Push button tllnge andlunctlonnlecllon 
• Typical �lne wave dlttorllan under 0.5�'• 

t.amO.t Hz to lOOkHz 
• Vatlable OC oll.ettot en!jlneetln!l 

app!lcallont 
• �

e
C
5
�

1
e•tumal lnput lor tweep·trequency 

Cal l  TOLL FREE 
(800) 645-9518 
In N Y  State ca l l  ( 5 1 6) 752-0050 

M i n i ature 
H i gh F i del ity 
Stereo 
Speaker Syste 

e SOMHz Digital• ��:�������r�C���.�������a�l. 
Probe • cispiHys ccto �oMH' ' 3o2o 

New Sweep/Function Generator 
• Four instruments In ane 

peckege-sweep generator. lunc· 
Hon genetalot. pulse gen�rator, 
lone·....,rsl genetalor 

• Covers 0.02Hz-2MH: 
• IOOO:l tunlngrange 
• Low·dlsloflion tllgh·accuracy 

outputs 
• Three·step BIIenuatorplus 

vernier control 
• lntcrnal lineatal'ldlog sweeps 
• Tone·burst output is hont·panel ol 

e•ternally progrnmmable 

FORDHAM RADIO SUPPLY CD 
B55R Co nklin St 
Farmmgdale . N Y 1 I 715 

YOUR ONE STOP DISCOUNT CENTER 
Master Charge, Bank Americard, Visa, C .O .D . ' s  accepted. 

"We· Will Beat Any 
Advertised Price" 

• �;:r::ys pulse presence and togtc 

• Memary mode tc "lreeze" putse 
display 

• Pulse mode "stretches" short 
pulses 

croflame 
D e l u x e  Gas 
Torch Kit 
Model  4400 
Reg .  $39 .9 5 
$29 .95 

855R Conkl tn  S L  F.:�rmtngdale, N . Y  1 1 735 
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M ASS STO RAG E 
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 
compatibil ity with existing hardware and software. 

The disk system 
consists of  a compact IMI 7710 disk drive 
employing Winchester technology with two 
8-inch rigid disks; a Corvus Z80 intelligent disk 
controller with comprehensive disk diagnostics; 

and an intelligent personality 
module and associated 

software for each form 
of computer. Each 
drive has a capacity of 
10 M bytes of format­
ted storage. Up to four 

drives can be supported 
in a simple daisy chain .  

The price 
of  the system is $5350, including 

disk drive, controller, and per­
sonality module. Add-on disk drives are 

priced at $2900. 

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 i ts basic 35-track con­
figuration, the capacity of  the FD-50A is 
1 09 . 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 ful ly 
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. 

C i rc l e  632 on i n q u iry card. 
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5-Inch Double Density 
Disk Drive for TRS-80 

Percom Data Company has expanded 
i ts 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 product" or "press release" copy 
sent by the promoters of new products. If 
in our judgement the information might 
be of interest to the personal computing 
experimenters and homebrewers who 
read BYTE, we print it in some form. We 
openly solicit releases and photos from 
manufacturers and suppliers to this 
marketplace. The information is printed 
more or less as a first in first out queue, 
subject to occasional priority 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 product quality or com­
pany performance. 

expansion interface and includes RS-
232C circuitry so that serial i nterfacing 
capabil i ty is retained. The M ICRODOS 
operating system, which replaces 
TRSDOS, was developed especial ly for 
business and professional applications. It  
provides full  random-access capabil i ty,  
is faster than TRSDOS and requires less 
than 7 K bytes of programmable 
memory . I t  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 rese t .  

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. 

C i rcle 633 on i n q u i ry card. 



ProComp/New England 
�fJfl'l t?h'li�tma� �ffl 

Prices marked with * good thru 

Dec 31.  Mail  and phone orders 

welcome. Prices FOB Boston, MA. 

Shipping costs bi l led COD. 

Mass residents add 5% sales tax. 

The MEGABOX includes provision to add 32K of  RAM and a UART 

with the RS-23 2  interface, so the MEGABOX can be used with the 

TRS-80 alone to prov.ide a complete 48K system, capable of sup­

porting a printer. (By MICROMATION, of cou rse! ) 

One MByte Storage ..... $2295 CP/M + TRS-80 

Two MByte Storage ..... $3095 Software Patch ..... $249 * 
Microsoft FORTRAN ... $ 1 99 * 

[ TRS-80 TM Tandy Corp. ] 

. . . .  Add a PRINTER 
o COMPRINT o Epson TX-80 

(Paral lel) ...... $589 (Paral lel) .............. $739 

(Serial) .......... $549 (Serial) ................... $769 

o Sanders Technology o Tl-825 (RO) ........... $ 1 749 

MEDIA 1 2/7 ......................... $3589 * 

Add Capacity and Power 
to your S - 100 System. 
- - - DISK STORAGE ---

Micromation ' Doubler ' 

( 2D I Disk Controller ) ......................... $449.00 

One MByte Disk S ub-System 

(Two REMEX 8" R FD-2000) 

(Controller I Housing & CP/M).. ........ $2,295 

Two MByte Disk Su b-System 

(Two REMEX 8" R FD-4000 dual head) 

(Controller I Housing & CP/M) .......... $2,595 * 

--- M EMORY BOARDS ---

Measurement System s  & Controls 

48K Dynamic (DM-4800) ............................ $549.00 * 

Seattle Computer Products 

' 1 6K Pl us' Static ( 250ns) ........................... $325.00 * 

A Special Value ProComp Custom System 
We put it all together in a rugged TEl tabletop cabinet, 

then test it and burn it in. 

You get all the advantages of a Cromemco System Two (plus 

an extra drive) for 1 5% less. 

Take your pick of Operating Systems [ CDOS Iori CP/M ] 

MICROCOMPUTER SYSTEMS SOFTWARE 

* 3 MPI 5.25" Drives 

* Cromemco ZPU ( CPU Card ) 

* Cromemco 4FDC Disk Control ler 

* 64K Measurement Systems & Controls 

Memory (Model DM-6400) 

BOARDS SUPPLIES 

ProComp/New England 
1 20  Boylston St. Fourth Floor 

HOURS M-F 9-5 S 1 0-6 

Circ le  66 on i n q u i ry card. 

Boston, MA. 021 1 6  (61 7) 482-4450 

Write or call for our current price list. 
•f��tA' I r.. � FI.NI I i · 
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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 mul tistage rockets, Earth satelli tes, 
planets, and alpha particles. The book is 
written without the assumption that the 
reader has any familiarity with a 
programmable calculator.  This 1 1 4  page 
paperback book is priced at $6.95.  For 
further information contact Dilithium 
Press, POB 92, Forest Grove OR 9 1776. 

Circle 598 on i n q u i ry 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 
7700 1 .  I t  provides engineers with a con-

Free Technical Catalog 
The 1979 edition of Engineering 

Guide: A CIDC and DC/DC Power 
Sou rces 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 
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venient reference to TI's line of TM990 
Series microcomputer modules and other 
TM990 Series software, firmware, and 
hardware products. The publication, CL 
377A, covers TM990 Series microcom­
puter modules; memory expansion 
modules; 1!0 (inut /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, key feature� and specifications for 
TJ's data entry and display Microter­
minal; firmware support,  including 
TIBUG Monitor and line-by-line 
assembler; software, including Power 
BASIC high-level language and TIPMX 
Executive Library, a collection of 
assembly language programs available 
for users of Tl 's TMS9900 family of 
microprocessors; TM990 transportable 
cross support; Advanced Microprocessor 
Prototyping Lab (AMPL); and TM990 
Series accessories . 

Circle 600 on i n q u i ry card. 

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 i n q u i ry card. 

Publications on Business 
Computing 

BusinessComputing Press has an­
nounced a series of publications inform­
ing businessmen and professionals about 
the effective ut i l ization of low-cost 
microcomputers in business. The bi­
monthly j ournal,  BusinessComputing 
Review, provides research reporting on 
business computers and applications 
software. The information is presented 
in a concise review format that 
simplifies the selection of systems based 
on business requirements. Related ar­
ticles and commentary compliment the 
reviews. 

The report, Evaluating Small Business 
Software, details the characteristics that 
any quality software package must 
possess in  order to be used successfully. 
Specific evaluation criteria are provided 
for General Ledger, Accounts 
Receivable, Accounts Payable, Payroll, 
and Inventory Control packages. 

BusinessComputing Newsletter, 
published 6 times annual ly,  presents 
newsworthy information about the use 
of microcomputers in  business. The 
newsletter contains tutorials on business 
computing and abstracts of new pro­
ducts . The newsletter is sent to 
subscribers of BusinessComputing 
Review. 

BusinessComputing Review is 
available for an annual subscription rate 
of $25. The report,  Evaluating Small 
Business Software, is $15 per copy . Con­
tact Business Computing Press, POB 
55056, Valencia CA 91355. 

C i rcle 599 o n  i n q u i ry card. 

Computers for Business 
People 

DDC Publications has announced the 
publication of a new book for people 
planning to buy a business computer 
system. The book, enti tled Winni1·1g 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 i t  should not,  how to 
buy systems and services, and how to 
live happily with them. Win11irzg 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 1 78 page guide costs $1 2 . 95 and 
is available from DOC Publications, 
5386 Hollister Ave, Santa Barbara CA 
931 1 1 .  

Circle 602 o n  i n q u i ry card. 



SUPE�BRAI�TM 
INTE�TEC 
D/\T/\ 
svsrEMS ' 

32K 
O N LY $2995 
64K $3245 

More than an intelligent terminal, the SuperBrain outperforms many other 
systems costing three to five times as much. Endowed with a hefty amount of 
available software (BASIC, FORTRAN, COBOL). the SuperBrain is ready to 
take on your toughest assignment. You name it! General Ledger. Accounts 
Receivable, Payroll, Inventory or Word Processing . . .  the SuperBrain handles 
all of them with ease. 

Features I nclude: 
• two dual-density minifloppies with 320K bytes of disk storage 
• 32Kol RAM to handle even the most sophisticated programs 
• a CP/M Disk Operating System with a high-powered text editor. 

assembler and debugger. 

A complete self-contained computer system with APPLESOFT floating point 
BASIC in ROM. full ASC I I  keyboard in a light weight molded carrying case. 

Features Include: 
• auto-start ROM • Hi-Res graphics and 1 5  color video outpul. 
• Expandable to 48K. 

Disk . $595 Programmer's Aid . 50 
Add-on Disk. 495 Speechlab . .  229 
Pascal Card 495 Lightpen . 250 
Business Software . 625 Communication Card . 225 
Monitor . 149 Modem . 200 
Printer Card. 180 EPROM Programmer 100 

NEW D. C. Hayes M I CROMODEM I I  
• Combines the capabilities o f  a communications card and acoustic coupler. 

: :���s
d�������i;��-���e

a
s���:v

n
e� modular telephone jack. 

on ly $379 

NEW Mountain Hardware SUPERTALKER 
• Digitized speech recording arld playback. • M u s t  be heard to be believed! 
• Foreign language teaching pack available • Sollware comoatible. 

only $279 

• 16-bit microprocessor 
• 16K RAM 
• t3" color monitor 

(24 lines of 32 chrs.) 
• 26K ROM operating system 

{includes 14K BASIC) 
• Sound - 3 tones. 5 octaves 
• 16 colors: 192 x 256 res. 
• Large Tl library of ROM 

programs available. 

only 
FI NALLY $1 1 50 

NEW! M I N I MAX 
The Minimax Series Computer is an 
i ntegrated. compact unit containing the 
CPU, Disk Storage, 12 inch CRT, and 
Full Style Keyboard. 
Features Include: 
• 2 Megahertz 6502 CPU 
• t OBK 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 1/o 
M I N I MA X  I - .8 Megabyte 
on line minifloppy storage . . . $4495 
M I N IMAX I I - 2.4 Megabyte 
on line 8" floppy storaQe . . . . . . . . .  $5995 

NEW! 
CENTR O N I CS 704 
• 180 cps Bi-Directional 
• Upper/Lower Case 
• 9 x 9 Matrix 

micro NOVA e J The ultimate in small 
Business Computers 

A when niatChed with 
COMPUTER FACTORY's 

minicomputer. Software: 
counts Receivable/Payable, 

Inventory Control/ Order Entry, 
Genreal Ledger, Payroll Systems . .  

!rom $12,140 for 64K computer 

EXAS INSTRU M E NTS TI-99/4 1�������� H ome Computer 
Many Peripherals. Coming soon! 

ver 1 000 software tapes, 
on display. Come in and 

$1 1 95 

$35 of Software 
with purchase 
of any computer 
on this page. 1•• - • • •  M i n C re d i t  C a rd 

. _ __ O rder $75 

v�· 
. . l · ' · ' 

Open 
Mon.-Fr i .  

1 0-6 
Sat. 1 0-4 

N Y  residP.nts ndd 8°o soles tax 
• Same dily s11irment on prepaid and 
credit card orders • Add $5 Sh ipp i ng 
tor computers. $3 for boards. 
$1 each casselle tape . .... ����""������� 
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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 a l ternate set of 1/0 (input /outpu t)  
service routines. The output routine can 
display, within the window concept, the 
full American Standard Code for Infor­
mation Interchange (ASCI I )  character set 
( lowercase included), along w i th 32 new 
characters. User defined characters and 
character sets are also supported . Text is 
available i n  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 al l  the 
new characters from the standard 
keyboard. An enhanced ful l  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 w i th a 
magnified grid. Superchip was designed 
to be transparent to  existing Apple soft­
ware, and most programs run under i t  
with n o  modificat ion .  

Superchip supports printing through 
either the communications or printer 

Full Standard PILOT 
on PET 

Commodore PET owners can get full  
standard PILOT on a minimum size PET 
with the PETPILOT language processor 
and editor which is suitable for prepar­
ing long programs of up to 80, 000 
characters. The product features ful l  
BASIC in  compute statements as  wel l  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.  
Whi le  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 P I LOT 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 
l icensed when ordering. Contact Dave 
Gomberg, 7 Gateview Ct, San Francisco 
CA 94116.  

C i r c l e  640 on i n q u i ry card. 
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in terface board and requires a 16 K byte 
system to operate. The Applesoft board 
is  also supported. Superchip is priced at 
$99.95, and the Character Edit Program 
is  $19.95. A disk interface is available 

User-Oriented Database 
Management System 

Global is a comprehensive and ver­
satile user-oriented database manage­
ment system for database creation and 
list maintenance. Global runs under 
CP/M and CBASIC2 on a microcom­
puter system in 40 K bytes of program­
mable memory . This general-purpose 
tool can be used for diverse applications 
such as inventory systems, mail lists, 
indexing collections, history reports, 
payroll files, accounting files, price lists, 
client lists, etc. 

Some featu res include completely 
user-defined file structure with sequen­
tia l ,  random, and linked file 
maintenance; user-defined number of 
fields; data transfer between records; 

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 I I ) .  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 
easi ly.  In addition, the course 

for $19.95 ,  and a word processing 
package costs $1 9.95.  For further infor­
mation, contact Eclectic Rentals Inc, 
2830 Walnut Hil l  Ln, Dallas TX 75229. 

Circle 638 on i n q u i ry card. 

automatic high-speed search algorithms 
with global search function, bui l t-in 
indexed sequential-access method, etc;  
fast sort and merge u ti l i ty;  record­
selectable output that can be formatted 
and printed on various forms; l inks 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 
I BM-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 informa tion,  
contact Global Parameters, 1 505 Ocean 
Ave, Brooklyn NY 1 1 230. 

Circle 639 o n  i n q u i ry card.  

develops memorizing skills for more dif­
ficu lt 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. 

C i rc l e  641 o n  i n q u i ry card. 
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• S-100 BUS comp<�lihle 
• Double sided PC hoard 
• Plated thru holes 
• Perimeter ground 
• All S-100 BUS si�nals labeled 

.1nd numbered 
• Accommodates standard siLc 

IC sockets 
• 4 lo-220 rc�ulator positions 

av.1ilable 
• Allows either positive or neg­

ative regulators 
• Dense hole configuration 
Cat No. 1b00 S 27.00 

Model 250 1 A  
S-1 00 

Solder Board 
• S-100 BUS compatible 
• Double sided PC bo.:�rd 
• Pl.1ted thru holes 
• Perimeter ground 
• All S-100 BUS sign.1ls labeled 

.1ml numbered 
• Accommodates standard site 

I C  sockets 
• � to--220 regul.1tcu positions 

.w.lil,lble 
• Allows either positive or neg· 

,\live regulators 
• Dense hole configuration 
Cal No. 1 f,04 S 27.00 

• 1 2  slot c.1pability 
• AII 1 2 S-100 bus connectors in­

cludcd 
• Low inductance inner-connect 

to reduce sign;tl noise and 
crosstall< 

• Active termin.1tion of all bus 
lines to further reduce signal 
noise .md line reflections 

• Distributed bypassing of all 
power lines 

• Solder mas!! both sides of 
bo.-.rd 

• Silkscreen of reference desig­
n.llions 

• Simple strong bo.ud mounting 
• Criss-cross BUS lines both 

sides of board 
• All holes plated thru 
• Solder plated circuit .uea 
Cat No. 1616 Kit S 90.00 

No. 1615 A&T 

Modei 2520A 
S-1 00 

Extender; 
Terminator • Active and/or dynamic term· 
in.llion 

• All tJower lines fused for pro-­
tection 

• All S-100 lines l,1beled .111d 
numbered · • Can be used .15 .1n extender 
.1nd/nr termin<ltor 

• Solder mask both sides of 
I>O;trd 
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B,1scd on AMD AM9511 dl"­
vicc 

• Fixed point lb .1nd 32 bit Oll-
cration 

• floating point J2 bit operation 
• Binary data formats 
• Add, subtract, multiply, ,1 nd 

divide 
• Trigonometric .1nd inverse tri­

glmnmetric functions 
• Squ.ue roots, lo�arithms. ex· 

poncntiation 
• Flo.11 to fixed and fil.ed to float 

conversions 
• Stack oriented operand slur· 

<�gc 
• Programmed 1/0 data transfer 
• End signal selectable interrupt 
• Supports interrupt daisy ch.1in 
• Allows DMA daisy chain 
• Power down ROM 
• 2S6 bytes firmware {ROM) or 

softw.uf! (RAM) sp.1ce av.lil­
ablc 

Cat No. 1635 

Model 7 1 1 4A 
Apple I I  

Prom Module 
The 7114A PROM MODULE per· 
mils the .1dditiun or replacement 
of the Apple I I  firmw.ue without 
the physical remov.JI of the Apple 
I I  ROMS. This .1llows snft­
wo�re/firmware replacement,  
ch.1nge, .md/or tMich to be n1.1dc 
on a ROM or BYTE BASIS. An 
on-bo.ud en.1ble/disable toggle 
switch is also available. 

• BYTE oriented program over· 
l.ly 

• Selectable prom overl,ly 
• Power down of PROMS 
• 14K PROM sp.1cc avail.1ble 
• Uses +5 volt 2716 type proms 
• Allows usc of DMAJinlerrupt 

d.1isy chains 
C.1t No. 1631 A& T 

I No. 1f,30 Kit  

Modei 20 1 6B 
S-100 

16K Static 
Memory 

• Fully static operation 
• Uses 21 1 4  type static r.uns 
• +8 VDC input .1t less liMn 2 

.1mps 
• B.tnl< select ,w,1ilable by h;�nll 

port and b.1nil byte 
• l'h,1nlom line capability 
• AddrcsS.lble in 4K blocks in �K 

increments 
• �K blocils Colrl be located any· 

where within MK bani< 
• M.1y be used .1s .1 4K, 8K, 12K 

or 16K memory bo.ud 
• led indicators for board/b.lllk 

.1ctive indication 
• Solder mas!< on both sides uf 

bo.ud 

• Silk screen with p.ul .md refer· 
ence designation 

• Av.1il.1ble fully ,\Ssembled 01nd 
tested, as a kit. or .1s .1 b.u1.• 
hn.trd 

Cat No.1&01A Kit 450ns 5285JKI 
C.1t No.1601 B Kit 200ns 5340.00 
C.ll No.1602A A&T 450ns $130.00 
C.1t No.1602B A&T 200ns S3U5.00 

Apple I I  
3% Digit BCD 

A/ D 
Converter 

The 7470 .1llows cunvcrsion of ,1 
DC vnlt.1ge to .1 BCD number for 
computer monitoring .1nd .lfl.lly­
sis. Typical inputs would be DC 
inputs from tcrnper.llure or tHcs­
sure transducers. 

• Select.1ble interrupt on end of 
conversion 

• 200)JS per conversion 
• - 4 to +4 VOC full scale 
• Plus or minus .05% nonline.H· 

ity 
• Plus or minus 1 count qtl.lnti· 

z.tlion 
• Correctible offset error 
• Temperature coefficient 

justmcnl 
• C.1lihration .1djustment 
• Input offset .1djustment 
• Floating inputs 
• Overange and sign indic.1tors 
• Input filter 
• Power down ROM 
• Supports interrupt daisy chain 
• Allows DMA d.1isy ch.1in 
• 2S6 byte firmware (ROM) or 

softw.1rc (RAM) sp.1ce avail· 
,1hle 

C.1t No. 1621 
No. 1622 

Modei 2200A 
Mainframe 

• S-100 comp.1tihle 
• Industrial/commercial qu.11ity 

construction 
• Flip-top cover 
• hcellent cooling capability 
• 1 2  slot cap.1bility (uses model 

2501A) 
• Input 105, · n 5, nr 125 VAC 
• Output +8 VOC. 20A + - 16 

VDC 4A 
• Active termin,ttiun of .111 bus 

lines 
• F.m .1nd circuit breaker includ­

ed 

Model 7440A 
Apple I I  

Programmable 
Timer Module 
• Flexible external interface 

p.1tch .-uea for custom inler­
f.lce olpplic.lliuns 

• Select.1ble t>�escaler on timer 
3 c.1pahle of 4mln input 

• Programmable interrupt!. 
• Read.1ble down cmmler indic· 

.1tes counts to go to timt"-out 
• Selectable g.1ting for frequcn· 

cy ur pulse width comt>arisnn 
• Three asynchwnnus external 

clock and g;tlc/lrigger inputs 
intern.1lly synchronited 

• Three masll.thle uutpuls to 
jl.llch arCol 

• Power dowu ROM 
• Supports interrupt do�isy ch.1in 
• Allows DMA d<lisy ch01in 
• 25(, byte firmw.ue (ROM) or 

sofhv.ue (RAM) sp,lce olV.lil· 
.1hle 

C.11  No. 1617 
, I No. 1f118 

-· 

Apple I I  
Model 7 7 1 2A 

Synchronous 
Serial 

lntedace 
• Conforms to RS-232C (config· 

umtion A thru E) 
• Supports h.1 1 f  or full duplex 

operation 
• OTE type configuration 
• F.lilsafe RS-232C operation 
• H STO CLK rates 50-19.2K 

BAUD plus EXT CLK 
• BAUD rates dip switch sclect­

.-.ble 
• All BAUD rates crystal con­

trolled 
• Progr.1mmable interrupts from 

transmiller, receiver, and error 
detection logic 

• ChMacter SYNC by one or two 
SYNC code� 

• Programmable SYNC code rt"­
gister 

• Standard synchronous sigrMI· 
ing rate per RS-269/ANSI X3.·t· 
1976 

• Peripheral/modem control 
functions 

• Three bytes o f  fifo buffering 
on both transmit and receive 
d01te 

• 7,11, or 9 bit transmission 
• Optional odd, even, or no p.u· 

ity hit 
• P;�rity, overrun, and overfluw 

st.1tus checils 
• Power down prom 
• 256 bytes firmware (ROM) ur 

software (RAM) space ,w,1 il­
,1ble 

Apple I I  
Model 7 7 1 0A 

Asynchronous 
Serial 

I nterface 
• P;trily, overrun, and lraming 

error chedo 
• Optional divide by 16 clod 

mode 
• F.1lse start hit detection 
• Snftw.ue progr.1rnmable inter· 

rupts 
• D.1ta double buffered 
• One or two stop bit oper.11ion 
• Pnwer down PROM 
• 25f, bytes firmware (ROM) nr 

snftw.ue (RAM) sp.1ee ,w;ti\­
.lhle 

• Supports interrupt d.1isy ch,1in 
• Allows OMA d11isy chain 
• '134.5 BAUD .w.lil.1ble for sel­

ectric interf.1ce 
• Conforms In RS-232C (config· 

uriltion A thru E) 
• Supports h.11f nr full duplex 

operation 

• OCR type interf.ue 
• Ltilsafe KS-2J2C oper.lliun 
• 1� STD CLK rates 50-19.2K 

BAUD plus EXT CLK 
• BAUD rates dip switch selec· 

f,,hle 
• All BAUD rates crystal cnn­

trolled except EXT 
• U .1nd 9 bit  transmission 
• 011tinn.11 even, odd. and no 

p.uily bit 
• ProgramnMhle control regis· 

lcr 
C.11 No. 1624 

No. 1623 

Model 7720A 

Apple II 

Parallel 
Interface 

• Two bi-directional 8 bit buses 
for interface to peripherals 

• Tow programmable control 
registers 

• Two programnl.lble d.1t.1 dir­
ection registers 

• Four individually controlled 
interrupt input lines; two ust"­
able as periphcr.ll control out· 
puts 

• H.mdshaile control logic for 
input and output peripher,ll 
upcration 

• High impedance 3 slate .1nd 
direct transistor drive pheri­
pheral lines 

• Programmable interrupts 
• CMOS drive C.lpability on side 

A peripher.1l lines 
• 2 TTL drive c.1pability on all A 

.md B side buffers 
• Power down ROM 
• Supports interrupt daisy ch.1in 
• Allows DMA daisy chain 
• 256 bytes firmware {ROM) or 

suftware {RAM) space .w.1il-
01ble 

Cat No. 1633 A&T 
Cat No. 1632 Kit 

Model 7500A 
Apple I I  

Wire Wrap 
Board 

The 7500A i s  used for the 
prototyping or building nf unique 
circuits for the Apple I I  
computer. 

• All bus signals labeled on 
board 

• Perimeter ground 
• Size: 7 inch long x 2.75 inch 

high 
• All holes plated thru 
• Gold plated cunector fingers 
C.1t No. 1606 S 1 9.00 

Model 7520A 
Apple II 

Extender 
Board 

C i rc le  170 on inqu i ry card. 



BUY ANY 3 PROGRAMS, TAKE 10% OFF! 
BUY 10, TAKE 15% OFF 

SMALL BUSINESS 

BOOKKEEPING 
B.lScd on I he Dome Bookkeeping 
Journ,ll, includes .11\ phases ex­
cept payroll. 
Cat No. 1043 
TRS-80 l2, lbK S14.95 

ARCADE I 
Kite flight, maneuver kites across 
terrain. Pinball, the cxdtemcnl of 
arcade pinball. 
Cat No. 1986 PET, 8K $7.95 

APPLE TALKER 
G ives Apple t h e  power o f  
speech! Requires recorder and 2 
mikes. Can be used as sub­
routines. 
Cat No. 1691 Apple I I  $15.95 

APPLE LIS'NER 
Communicate with your Apple 
via spoken words! Usc your 
casselte recorder and mike. 
Cat No. 1692 Apple I I  519.95 

ADVENTURE 
Elplorc an .tlmost endless maze 
of treasures and pitfalls. ChaJ. 
lenging and fun! 
TRS-80 l2, lfiK. 
Cat No. 1723 $14.95 

CUBIES 
Based on the �arne "Instant In­
sanity''. Extremely challenging! 
Cat No. 1689TRS-80, l2, 16KS9.95 

CRIBBAGE 
Pl.1ys according to Hoyle's Rules. 
You vs the computer. 

Cal No. 1 1 79TRS-80, l2, 161<59.95 

TAROT 
Excellent graphics, frigh-
�eR��N�y 

L�/cl{aJ�! 

Cat No. 1042 $5.95 

BACKGAMMON 
You play .1gainsl the com­
p u l e r! W 1 t h  h i n ts on 
strategy, elc.  Extremely 
good! T R S-110 U-lf•K 

C.1t No.  1481 510.95 

SANTA PAVARIA 

EN FIUMACCIO 
Complex simulation of 15th cen­
tury Italian city-slate. four levels 
of difficulty. 

Cat No. 1740TRS-80, l2, 161<$7.95 

INVENTORY 

MODULAR 
features cosl/v.1lue summMy, 
reports, recorder sc.1rch, index, 
detailed report, re.HI and write 
file, data base change. 

Cat No. 1038 
TRS-80 l2, 16K 519.95 

PET GRAPHICS 
DOODLER lets you draw .md 
save for l.1tcr usc, PLOTTER pints 
carves given .1 function and .1 
vMiable, LETTER formats large 
letters. 
C.ll No. 16114 PET, BK $14.95 

SPACE GAMES I 
Full color graphics, with ROCkET 
PILOT (.1dvanccd luni\1 l.lnder), 
SAUCER INVASION {shooting 
down alien s.1ucers), DYNAMIC 
BOUNCER (color demo). 
C.1t Nu. 1731 APPLE II, 16K $7.95 

SOUNDWARE 
Add music and sound effects to 
your programs. Complete with 
suftw.1re .1nd h.ndw.ue. Installs in 
sec;onds. 

C.ll No. 1899 PET,IIK S29.95 

C.lt No. 189U TRS-110, l2 $29.95 

NEWDOS + 
Better than TRSDOS! ;\!lows DIR 
while in Uasic, .1nd then returning 
to basic, DIRCiiECK, DISASSEM, 
EDTASM, .1nd SUPERZAP! A 
must for disk owners! 
C.ll No. 1549TRS-80, l2+ disk$99 

RENUMBER 
Renumbers program lines t o  your 
specifications. M ,1chine tan· 
gu.1ge. 
TRS-80 l2, 4-48K. 
C.1t No. 1039 514.95 

TRS-80 l2, 1�4UK w/disk 
C.1t No. 1 680 S24.95 

BARRICADE 
Simil.u to bre.1kout. A real time 
game, with options of speed, 
h01lls, .mgle, etc. 
TRS-UO l 1/l2 16K. 
Cat No. 1362 514.95 

SYSCOP 
Duplicates SYSTEM t.1pes (for 
b.1ckup). 
TRS-80 l2, 4K. 
Cat No. 1 681 S9.95 

ANDROID NIM I I  
Super improved version of NIM. 
Constant excitement! 
TRS-80, l2, 1 6K. 
Cat No. 1 686 $"14.95 

TREK·X 
A pet version of St.1r Trek, with 
optional sound effects. Superb 
J.:r.lphics! Exciting! 
PET, 8K. 
C01t No. 1564 57.95 

TRS·232 

SERIAL INTERFACE 
Software driven RS232 output 
purl for printers. Installs in 
seconds. 

TRS-80 l2, 4-48K. 
C.1t No. 1199 $49.95 

MACHINE 

LANGUAGE 

RSM-2. Mnnitm .md clis.,sscm­
hler, interract directly with the 
ZIICJ. 

TRS-110 l2, 16K 
c .. t No. 1 1 B9 s:.u •. 'J5 
TRS-60, l2, 1h-4UK. w/disk 
C.lt Nn. 1 1 90 S21J.')li 

AIR RAID 
An .uc,1de-type re.1l time 

g·!��11c�! 6�.���\ctr.lCi ice. 

TRS-60 l1/L2 4 K  
C. 1 t  No. 1 1 86 S14.95 

Org.mites ,1nd pmtecb your cbt.1 
files! 5 1 •" disks fit hHr per imcrt, 
ll" iii one per in)crl. Binders in· 
eludes 10 inserts. 

C.1t No. Description 
tt,SO 5 V� "  binder 
1651 8" binder 
1653 extra II" in!oerls 

Cllr,t 51 •" inserts 

$750 
With huilt-in c.1sselle. 
Crt No. 11123 

3" char C.1t No 1931 

LEEDEX 
12" MONITORS 
Bl.lck 01nd whrte, !ugh resululron 
Accepts compostlc lllJlUI No .ur 
shrpments $139 C.tl Nn 1 20-1 

BUY ANY 3 PROGRAMS, TAKE 10% OFF! 
BUY 10, TAKE 15% OFF 

LEVEL ll DISK 
CONVERSION 
Allows level 2 tapes to he cnn­
vcrlcd to disk, .mel executed 
directly from TRSDOS. 
TRS-l.IO, l2, 1 t'H8K w/disk. 
C.11 No. 1309 59.95 

8080/TRS·80 

EDITOR ASSEMBLER 
leis you create, .1sscmblc, ex(.'­
cutc, and debug using 11080 
mnemonics. TR!HJO, l2, 1 r,K 
C.1t No. 1 1 88 S29.95 

ELECTRIC PENCIL 
The famous word proces­
sor for the TRS-60 L1 / L2 
1 6 K  
C a t  No. 1 338 $95 
l2 diskette version 
Cat No. 1 3380 $145 

BRIDGE 
CHALLENGER 
Y o u  and d u m m y  p l a y  
against t h e  computer i n  

�ifil�
l
r
a r 

y�� n ��a ��n��i d
s�� S 

up. 
TRS-80 L2, 1 b K  
C a t  No.  1 1 95 $14 .95 
Apple 1 6 K  
C.1t N o .  1 196 $14.95 

LEVEL Ill  BASIC 

<..;ives �·our TRS-80 the 
power of a full size sys­
tem. Disk commands, ad-��n

5
c_8� l�i,' i�Ck etc. 

Cat No. 1332 S49 

FORTRAN PLUS 
By Microsoft! For TRS-80 �fsk�vith 32K and single 

Cat No. 1 341 $340 

STAR TREK I l l  
T h e  most advanced ver­
sion we've seen! 
TRS-80 l2, 1 b K  
C.1t N o .  1041 $14.95 

MICROCHESS 

Graphic Chessboard with 

iJ���bs �1
f
1E��Y4K 

Cat No. 1 1 82 519.95 

The best selection of com­
puter accessories add-ons, 
factory fresh IC's, led's, 
semi's, software, PC aids, 

l>:�t10���!��e�ti��'nd 
b���!! 

Always updated! Dozens 
of new products every 
issue! 

TRS·80 UTILITY I 
Duplik, duplicates basic, olSSem­
bly, .md nMchine l.wgu.lge pr� 
gr.1rns, copil!s Ievel l onto level 2. 
Rcnum, for renumbering h.1sic 
progr.trns. 
C.ll No. "1 983 TRS-80 l2, 16K S7.95 

TRS·80 UTILITY 2 
CHTCii se.uches tapes for file 
rn01nes, merges progr.1ms with 
consecutive l i ne numbers. 
CWRITE combines subroutines, 
b.tsic or nuchine l.mguage. 
C.lt No. 1 984 TRS-80 l2, 16K Si.95 

MICRO TEXT EDITOR 
Full lex! editing, economical, 
fe.1tures non-destruct.Jhle cursor. 
M.lChine t.wguage, uses 3K ram. 
TRS-80, l2, 4K w/priolcr. 
C.1t Nu. 1049 59.95 

TRS·80 CP/M 
Allows soflw.uc interchange with 
all other CP/M programs. 6 com­
mands plus ulilities. 
TRS-80, l2, 16K w/disk. 
C.1t No. 1679 5149.95 

NAME & 
ADDRESS SYSTEM 
A modular mailing list system, 
handles .S00-1000 names per disk. 
You c.1n enter, correct, se.uc;h, 
sort, .u1d more! 
C.ll No. 1738 
TRS-110 l2. 32K + 2 disks 

HOUSEHOLD 

ACCOUNTANT 
Budget .1nd expense .111alysis, life 
insur.1nce cost comp.uison, 
d.1tebnok. 
C.lt No. 1985TRS-80 l1,1f,K S7.95 

INVENTORY 
SYSTEM II 
li.llldles up to 1000 items per 
disk, and features activity, com­
plete inventory listings, selected 
inventory listings, minimum 
quantity se.uch. Uses the follow­
ing data fields: d.1ss #. item #. 
vendor #, location, quantity, c;ost, 
selling price, .1nd dale. 
C.1t. No. 1737 
TRS-liO, l2, 32K w/2 disks 

MACHINE 
LANGUAGE 
MONITOR 
Allows you to interact dir­
ectly w1th the TRS-80 at 
machine language level. 

f1f��a'01tn
1/ti 

Cat No. 1048 $23.95 

P.1y by check, COO, VISA, or 
M,1slcrch.1rge. Charj.le nrders in­
dude expiration date. Order by 
phone or mail. Minimum order 
$10. Ple.lSe indude Jlhone 
number .md magazine/issue you 
arc ordering from. us�\: .ldcl 52 
for shipping/handling ground, 
add S3 for air. FOREIGN: Add $3 
for shipping/handling surface, Sb 
for air .  COD's 51 ,,ddt'\.  
Gu.u.mteed satisf.1clion for 120 
days o r  your money b.tck! Not 
responsible for lypow.1phic.1l 
crrnrs. We reserve the right to 
limil qu.mtities. 

19511 Business Center Dr. Dept Bll· Northridge, Ca. 91324 
C i rc le  1 7 0  on i n q u i ry card. BYTE November 1979 263 



APPLE DOS COMPATIBLE 
• DOUBLES APPLE I! '• STORAGE 
• SHUGART 800/801 COMPATIBLE 
• STANDARD IBM'· 3740 FORMAT 
• CP/M'·�UCSD PASCAL'. CAPABILITY 

Available at your local APPLE Dealer: $400. 2}® SORRENTO VALLEY ASSOCIATES V 1 1722 SORRENTO VALLEY RD. 
SAN DIEGO, CA 92121 

Circle 347 on i nq u i ry card. 

a T RS-80 b a s i c  
renumbering program 

that does more 
Renumber a program in any destred manner tn one 

pass • renumbers even the longest programs m 
seconds • changes all line number references • 
rearranges program order • easily repeated use 
because commands are BASIC remarks • returns 
oflginal BASIC program on errors • called from 

BASIC. returns to BASIC • spectfy 4 or 1 6K Level l I 
or 32 or 48K DOS 

Tested cassette/program both stdes $20 

TRS·BO acttng up? • check your RAM wtth our ver· 
sat1le RAM check • runs unlll tnterrupted · ftnds 
permanent and tntermment bad memory • mernory 
stze u1dependen1 

Tes1ed casseue/ program bo1h s•des $ 1 0  

M I C R O B I OTIC COMPUTING, I N C. ftl 65 1 5  R O S S  A V E N U E  S . E .  i:!:l 
A L B U Q U E R Q U E .  N E W  M E X I C O  8 7 1 0 8  

8048 
Family 

A one board microcomputer utilizing the 
8035 geared toward stand alone applica­
tions with: 
• one 8-bit input port 
• one B-bit output port 
• one B-bit bidirectional port 
• fully programmable hand shake lines 

on each port 
• crystal based timer 
• 64 bytes RAM, expandable to 1 k 

bytes 
• provisions for program memory to 4k 

bytes 
• single supply capability [ + 5V) 
• low cost (64.95 - singles) 

Money order. Check, or C . O . D .  
Send orders to: 

Adroit Electronics, Inc. 
5 East Long Street 

Suite 1 0 1 2  
Columbus, Ohio 432 1 5  

61 4-221 ·3060 

Circle 5 on inquiry card. 

DATA PROCESS I N G  
S U P P L I E S  

BASF Floppies . .  $ 2 . 9 8  ea. 
M in i  Floppies . . . . 2 . 49 ea. 
Centronics R ibbons 

5 . 9 5  dz. 

Other Supplies 
At Similar Bargains 

Order Now from 
John Ric hards 

KEY S U P PLY CO. 
2 1 0 1  S .  I H  3 5  Suite 300 

Austin, Texas 7 8 7 4 1  

TOLL FREE ( 8 0 0 )  24 1 - 7 3 2 0  

A ll  products from major manufacturers, fully 

guaranteed. No limit while quantities last! 

• 

• 
• 
• 
• 
• 

• 

Circle 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 1 59.95 
PASCAL CARD 459.95 
ALF MUSIC 

SYNTHESIZER 249.95 
10 MEGA-BYTE DISK DRIVE 

(for APPLE) 4695.00 
UCATAN 

COMPUTER STORE 
across from Ramada Inn 

PO Box 1000 

Deslin, Florida 32541 

(904) 837-2022 or (904) 243-8565 

Circle 309 on inquiry card. 

IN CAL I FORN I A 

©®I [p)[lJ)li' lE lffi �li' ® lffi lE 
®� �£[h] �[E£[j)][ID[ffi@ 

Ma i n f r am e s  
P e r s on a l  Comp ut e r s  

S l O O  B u s  B o a r d s  
S y s tems 

S o ftware 
P e r i p he ra l s  

S upp l i e s  
B ook s 

Mag a z i ne s 

7 0 1  Ma cAr thur B lvd 
S AN LEAN D RO , CA 
( 4 15 )  5 6 9 - 4 1 7 4  

Circle 70 on inquiry card. 

Network Planning on TRS 80 
Calculating PDM-critical path. 

3 relation types; max 1 00 activities 
each with max 6 relations with float 
Results disp. or printed in 5 sorts: 
EST, ECT, LST, ECT, Float. Cass. i / O 
For 1 6K/Ievel I I  on cass . . . . . $ 1 27 

Messages in big let ters ! 
For demo, showroom, teaching etc. 
Over 200 words from cass. or key­

board automatically displayed, rol­
l ing or paging 4 lines of 1 6  char. 
Upper/lower case 4x4 times bigger ! 

For 1 6K/Ievel II on cass . . . . . $ 49 

Send check to  

�OO�@CO!IlMT 
postbox 1 73 9640 AD Veendam 

Netherland 

Circle 1 79 on inquiry card. 

tiny FORTH 
llnyFORTH i s  the TRS-80 cossette oriented 

version of the dictionary bosed computer 

longuoge coiled FORTH. 

tlnyFORTH includes these features: 

, Dlcllonory-oriented structured high-level 

longuoge , Buill-in ossembler ond text 

editor , Enhonced graphics , Cossette 

tope input ond output , Interpreter for quick 

progrom development , Compiler for lost 

execution , tinyFORTH is foster. more 

compact. and more powerful thon 

BASIC _, linyFORTH ond FORTH progroms ore 

inlerchongeoble , Easy to use. 

llnyFORTH cossette for 16K TRS-80 ond full 

documentotion . . . . . . . . . . . . . . . . . . . . . . .  S29.95 
Documentotion Only . . S9.95 
All orders ore fully guoronleed. Add Sl.50 for 

postoge ond hondling. Order with check. 

money order. COD. Viso. or Mosterchorge. 

Specify TRS-80 level when ordering. 

The Software Farm 
Box 2304 Dept.A4 Reston, VA 22090 

Circle 333 on i nquiry card. 

S U R P L U S  E L E CT R O N I C S  

ASC I I  ASC I I  

I BM SE LECTR I C  @ 
BASED 1/0 T E R M I N A L  

WITH ASC I I  CONVE RS I O N  
I NSTA LLED $645.00 

Tape Drives • Cable 
• Cassette Drives • Wire 

Power Supplies 1 2V 1 5A. 1 2V2 5A. 

5V35A Others,  • Displays 
• Cabinets • XFMRS • Heat 

Sinks • Printers • Components 

Many olher items. SEND $ I  .00 FOR CATALOG 
REFUNDABLE FIRST ORDER 
WORLDWIDE ELECT. I N C .  
1 30 Northeastern Blvd. 
Nashua. NH 03060 

Phone orders accepted using 
VISA or MC 

Call 603·889· 766 1 

Circle 391 on inquiry card. 



page 
Precut Wire Wrap Wi re 

PRECUT WI R E  SAVES TI M E  AN D COSTS LESS THAN W I R E  O N  SPOOLS 

Kynar precut wi re. A l l  lengths are overa l l ,  i n ­
c l ud i ng 1"  s t r ip  on each end .  Colors and 
lengths cannot be m i xed for q uant ity 
pr ic ing .  All s izes l i sted are in stock for 
i m m e d i ate s h i p m e n t .  O t h e r  l e n g t h s  
avai lable.  C hoose from colors: Red , B l ue,  
Yel low, O range, B l ac k ,  Whi te ,  G reen and 
Violet .  One inch t u bes are avai lable at 50C):. 
State second choice on colors when pos­
s ib le .  

Kit #1  $7.95 Kit #2 

Length 

2 .5  i nches 
3 
3.5 
4 
4.5 
5 
5.5 
6 

$1 9.95 
Less than 2.H/ft. (#30) Less than 2¢/lt. (#30) 

250 3" 1 00 4" 250 2 '12'' 250 5" 
250 3" 1 00 5" 500 3" 1 00 5'12'' 

1 00 4" 1 00 6" 500 3 '/2' 250 6" 
500 4" 1 00 6'12' ' 

1 00 500 

1 .04 2.98 
1 .08 3.22 
1 . 1 3  3.46 
1 . 1 8  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'/2' 500 4'/2' 
500 3" 500 5" 
500 3 '/2' 500 5 '/2' 

500 4" 500 6" 

1 ,000 Length 1 00 500 

5 . 1 6  6 .5 i nches 1 .60 5.37 
5 .65 7 1 .66 5.63 
6 . 1 4  7 . 5  1 .73 5.89 
6.62 8 1 .78 6. 1 5  
7 . 1 2  8.5 1 .82 6.41 
7.61 9 1 .87 6.76 
8. 1 0  9.5 1 .92 6.93 
8.59 1 0  1 .99 7.26 

Kit #4 $44.95 #30 Spools 
Less than 1 . 6¢/ft. (#30) 1 -4 

1 000 2'12' 1 000 4\12' 50 ft. 1 .75 
1 000 3" 1 000 5" 1 00 ft. 3 .00 
1 000 3 \12' 1 000 5" 250 ft. 4 .75 
1 000 4" 1 000 6" 500 ft. 8 .50 

1 ,000 

9 .84 
1 0.37 
1 0 .91  
1 1 .44 
1 1 .97 
1 2 .51 
1 3 .04 
1 3.57 

5-9 1 0+ 

1 .60 1 .40 
2.75 2.50 
4 .50 4 .25 
8 .00 7 .50 

250 4 '/2' 1 00 7" 1 000 ft. 1 4.50 1 2 .50 1 0.50 

Wire Wrap Tool 
BATTERY HOBBY TOOL* 

• Auto I ndexing 
• Anti-Overwrapp ing 
• Modif ied Wrap 
• I ncludes #30 Bit 

BW2628 
BT30 
BT2628 
B C 1  

T o o l  . . . . . . . . . . . . . . . . $1 9.85 

#30 B it . .  . 2.95 

#26 Bit . . . . . . . . . . . . . . . .  7.95 

Batteries & Charger . . . 1 1 .00 

·Requires 2 "C" N iced Batteries 

N OVEMBER SALES ! 
Solderless 
Breadboard ing 
S K 1 0  2/$25.00 
The SK 1 0's unique matrix config­
uration is embedded in a high temp­
erature plastic molding. It gives you 64 
pairs of 5 common spring contacts for 
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 
1 00 pin ST 
1 00 pin WW 

( . 1 56'' centers) 
( . 1 25" centers) 
( . 1 25" centers) 

Al l  are Gold 100 pin, IMSAI spacing. 

Gold 
Gold 
Gold 

W I R E  WRAP Size Quant./Tube Price Ea. Price/Tube � IC 
Sockets 

SOCKETS 08 p n WW 52 .31 $ 1 6 . 1 2  

AN H I G H  RELIABI LITY el iminates 
trouble. "Side-wipe" contacts make 
1 00% greater surface contact with the 
wide. flat sides of your IC leads lor 
positive electrical connections. 

AVAILABLE AT SEL ECTED LOCAL D I STRIBUTORS 

Circ le  298 on i nqu i ry card. 

3-level Gold 
Closed Entry Des ign  
A l l  pr ices inc lude Go ld  
2-level Sockets 
A l so Avai lable 
Sockets sold at  these 
pr ices by the tube on ly .  

1 4  p n 
1 6  p n 
1 8  p n 
20 p n 
22 p n 
24 p n 
28 p n 
40 p n 

60 .32 $1 9.20 
52 .34 $1 7.68 

23 .50 $1 1 .50 
21 .65 $1 3.65 
1 9  .70 $1 3.30 

1 0  .70 $7.00 
1 0  .95 $9.50 

7 1 .20 $8.40 

ORDERING I N FORMATION 
• Orders under $25, add 52 handling 
• Blue Label or First Class, add $1 (up to 3 lbs.) 
• COOs, VISA & MC orders will be charged shipping 
• Most orders shipped next day 
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FLOPPY DISK 
REPAIR 

• PerSci and Shugart 
• Quick turnaround 
• Eight inch and 

minis 

C O M P U T E R  S E R V I C E  C E NTER 

7 5 0 1  Su nset Blvd 
Hollywood CA 90046 

2 1 3 -8 5 1 -2226  

Circle 6 8  o n  inqu i ry card. 

Memorex 
Floppy Discs 
Lowest prices. W E  WILL NOT 
BE UNDERSOLD!! Buy any 
quantity 1 - 1 000. Visa, Mastercharge 
accepted. Call free (800)235-4 1 37 
for prices and information. All  
orders sent postage paid. 

Circle 294 on inquiry card. 

FIVE DISKLESS TRS-80 PROGRAMS: 

(I) TELEPHONE/ADDRESS/MAILING - NAME 
& ZIP SORT. EVEN RETRIEVES NAME FROM 
PHONE H. VERY QUICK ACCESS OF OVER 120 
LISTINGS @ 16K, 300 @ 32K 
(2) CHECKBOOK - KEEP UP WITH THE 
B A N K .  CAN 170 EASILY ACCESSIBLE 
LISTINGS COVER A YEAR'S ACTIVITY? 
(3) TAX RECORDER - LISTS YOUR YEARLY 
TAX DEDUCTIBLE EXPENSES. ADDS ALL 
YOUR COLUMNS, SAVES PENCILS. 
(4) FOOD FOR THE HEAD - NUTRITIONAL 
C O N T E N T S  OF F O O D S ,  V I T A M I N S ,  
M I N E R A L S ,  A M I N O  A C I D S ,  · C A R ­
BOHYDRATES, FATS, FIBER, PROTEIN, 
CALORIES. 16K $40, 32K $60 
(5) MANDALAS FOR THE CYBERNECTIC AGE 

W A R N I N G :  H I G H LY H Y P N O T I C  
GRAPHICS. 2 SETS OF 4 INTERWEAVING 
DESIGNS. 

ALL ABOVE LEVEL II. 16K 
$30 OR AS NOTED. 

LOWECO ALSO CARRIES MICROSOFT, TSE 
AND TBS FOR THE TANDY TRADEMARK 
TRS-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, PET, 
APPLE, 

SORCERER 
Hardware/Software 

Systems 
A vailable now: 

• HAM INTERFACE--Including the 
most sophisticated RTTY systems 
money can buy. 
• Baudot and ASC I I  printer 
interfaces. 
• Electra Sketch® , A NIMA TION 
GRAPHICS Compiler 

Write or call for free catalog 
MACROTRONICS, inc . .. 
P.O. Box 5 1 8  ( A )  Keyes, CA 95328 
(209) 634-8888 1 667-2888 

We are experiencing telephone dilllculties, 
please keep trying. 

Circle 206 on inqui ry card. 

C RO M E M CO 
SYST E M S  
D I SCOU N T E D  

System 2 with 64k RAM-$ 3 1 95 

System 3 with 3 2 k  RAM-$4795 

with 64k RAM-add $ 595 

Disco u nts u p  to 20% on rnosl Crornernco 

hardware. We carry the f u l l  Crornernco l i n e .  

TO R R EY P I N ES B U S I N ESS SYSTEMS 

1 42 6 0  Garden Rd . ,  Su i te  SA 
Poway Space Center 

Poway, Ca l ifornia 9 2 0 6 4  
Add 3 %  for s h i pping and h a n d l i n g  

Cal i fornia residents add 6% sales t a x  

Circle 375 on inquiry card. 

TRS-80 16K LEVEL II GAMES 
(Distributed on Cassette) 

MICRO FOOTBALL: Superior Graphics 
display a playing field, moving players and a fly­
ing ball. A scoreboard (with clock) keeps track of 
the game. Two must play. The combination of the 
plays selected by the offense and defense deter­
mines the gain or loss. JUST LIKE THE REAL 
THING! Instructions included . $1 2.95 
MICRO GOLF: 18 holes ol Championship 
golf. You select the club and how hard you want 
to hit the hall. (Watch out lor water and hazards). 
This game is a combination ol skill and chance. 
IT'S LOADS OF FUN . . . . . . . . . . . . . . . . . . S6.95 

Circle your choices and ma1l with a check to: 

GLA ENTERPRISES. INC. 
P.O. Box 1 25 

Reisterstown, MD 21 1 36 
Select both and pay only $15.95 

ORDER NOW TO RECEIVE 
IN TIME FOR CHRISTMAS 

(MD Residents Include Sales Tax) 

c-10 SHORT so Fr. 

CASSETIES 

Qty. Price 

l $ 1 .00 · - ·  . �?. 10 $0.75 

50 $0.65 

Premium tape and cassettes acclaimed 
by thousands of repeat order microcom­
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. 

M I CROSETTE CO. 

777 Palomar Avenue 

Sunnyvale, CA 94086 

C i rcle 227 .on inqu iry card. 

LIFETIME GUARANTEED 
QUARTZ CRYSTALS 

1 .000 

1 .8432 

2.000 

2.097 1 

2 . 4 5  7 6  

2.500 

3.000 

3 .2 768 

3 . 5 7 9  

4.000 

· I . ! �43 

4 . J  I 52 

5.000 

5.0688 

5 . 1 85 

5.2428 

5 . 7 1 43 

6.000 

6. 1 44 

6.5536 

6.7584 

8.000 

8 . 1 8 1 8  

1 0.000 

1 , _ , 550 

1 2 .440 

1 4. 3 1 82 

1 5.000 

1 7 .2422 

1 8 .000 

1 8 .432 

20.000 

2 2 . 1 1 84 

2 7 . ::100 

32 .000 

36.000 

ALL ABOVE M IX 1 -9 4 .50 
M IX 1 0+ 3 .95 

ADD 5% SHIPPING 
CAL. RES. - ADD 6% SALES TAX 

F R E E  OSCI LLATOR S C H E M ATICS 
WITH ANY O R D E R  

QUALITY COMPUTER PARTS 
P.O. BOX 743/CHATSWORTH, CA. 9 1 3 1 1 

C i rcle 323 on inqu i ry card. 

COMPLETE BUSIN ESS 
A N D  FI NAN CIAL 

AN ALYSIS PROGRAM 
Portfolio, home ownership,  real 
estate, yield to maturity, ROI ,  
economic order q uantity, and 
more - all  in  a single i n p u t/output  
format. Many examples. Com­
pletely documented . Diskette or 
cassette. Specify system . I n  source 
code for popular BASICs - $36. 

Microcomputer 
Applications, Inc. 

46 1 4  Trail Crest Circle 
Austin ,  Texas 78735 

(5 1 2) 892-0 ! 56 
(Dealer Inquiries 

-
Invited) 

Circle 225 on inqu i ry card. 



m Radio Hut 
201 LOCHWOOD MALL e DALLAS, TEXAS 7521 8  

ORDER BY PHONE-21 4-324-5509 

The EXPANDORAM is available in  versions 
from 1 6K up to 64K, so for a minimum in­
vestment you can have a memory system 
that wil l 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, + 1 6VDC, 5 Watts 
• Lowest Cost Per Bi t  
• Uses Major Brand 1 6K RAMS 
• PC Board is doubled solder masked and 

has si lk-screen parts layout 
• Extensive documentation clearly written 

SD EXPANDORAM 

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 

4 K  assembler/editor in ROM: $80 
8K BASIC in ROM: 95.00 
Power Supply: $54.95 
Case of AIM-65 $45.95 

• Complete kit includes all Sockets for 64K 
• M emory access time: 375ns, Cycle t ime: 

500ns. 
• No wait states requ ired 
• 1 6K boundaries and Protection, v ia Dip 

Switches 
Designed to work with Z-80, 8080, 8085 
C PU's 

EXPANDORAM 64K Kit (1 6K Ram) 
1 6K . . . . . . . . . . . . . . . . . . . . . . . . . . .  $226.00 
32K . . . . . . . . . . . . . . . . . . . . . . . . . . .  $286.00 
48K . . . . . . . . . . . . . . . . . . . . . . . . . . .  $359.00 
64K . . . . . . . . . . . . . . . . . . . . . . . . . . .  $426.00 
WITHOUT MEMORY . . . . . . . . . . . .  $1 59.00 

Please write for catalog or cal l fo r pr ices 
SO'S P ROM-1 00 SO SYSTEM'S POWERFUL 

PROM Programmer Board 
The PROM- 1 00 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, TIL compatible, maximum programming 
time for 1 6,389 bits is  1 00 seconds. Programs: 2708, 
lntel 2758, 271 6, 2732 and Tl 2516 .  D IP Selectable 
EPROM type. 

PROM-1 00 Board Kit $ 149.95 

MPB-1 00 Z80 CPU Board Kit 
The MPB-1 00 provides a Z80 microprocessor based 
CPU for S-1 00 Bus systems. Front panel usage is 
optional making the MPB-1 00 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 Megahertz or 4 
Megahertz operation, optional wart states, on-board 
PROM socket. 

M PB-1 00 Kit $ 1 99.00 

SO'S VERSAFLOPPY II 
Enhanced Flexible Disk Drive Controller 

• IBM 3740 Compatible Soh Sectored Format lor 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-1 00 Bus Compatible • 
Vectored Interrupt Operation Optional • Phase Locked Loop 
Data Recovery Circuit • Operates with Z80 CPU's • Uses 
F 0 1 7 9 1 - 1  Controller Chip • The Versalloppy 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 Versalloppy I I .  The operating 
system lor the Versaftoppy t I is the extremely powerful 
SDOS available lor SO Systems. The Versalloppy II also has 
diagnostic and control software available to complete your 

disk system. 290.00 Kit, 385.00 Assembled & Tesled 

LEOS AND READOUT 

Jumbo Red LEO's 
Jumbo Green LED's 
Jumbo Yellow LEO's 
Jumbo Amber LEO's 

8/1.00 
4/.95 
4/.95 
4/.95 

SO'S VDB-8024 
Video Display Board 

The VOB-8024 features its own on-board ZBO 
microprocessor. This gives the capability of 
using software (included in ROM) to control 
functions and enhancements without interfer­
ence with the computer's CPU. Included in the 
special features: 80 characters by 24 1ines 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. 

SO'S 
"VERSAFLOPPY I" 

KIT 

MINIATURE SPEAKER 
SPECIAL! 

2 INCH - .8 OHM.  
PERFECT FOR CLOCKS ' $.79 MV Red 

FN0 70CC 
OL 707 
OL 747CA 
DL 728CC 
FN0 800CC 
Red Filter 4" Bezel 
Green Filter 4" Bezel 
Amber Filter 4 · Bezel 
4N25 
4N26 
4N27 

10/1.00 
.50 
.95 

1 .65 
1 .1 9  
1 .50 
2.50 
2.50 
2.50 
1 .60 
1 .25 
1 .10  

FEATURES:  IBM 3740 Soft Sec- �-----------t 
IC SOCKETS 

Solder Tin Low Profile 

PIN PIN PIN PIN 
8 . 1 2  1 6  . 1 7  24 .32 40 .54 

1 4 . 1 5 1 8  .24 28 .39 20 .26 

DIP SWITCHES 
Pos Pos $1.22 

4N28 .95 
1 .20 

VDB-8024 KIT $ 31 9.00 

tored Compatible, S-1 00 BNS 
Compatible for Z-80 or  8080. Con­
trols up to 4 Drives (single or 
double sided) .  Directly controls the 
following drives: Shugart 
SA400/450 Mini  Floppy • Shugart 
SAB00/850 Standard Floppy • 

PERSCI 70 and 277 • MFE 700/ 
750 • CDC g404/9406 $1 39_00 

3 

4 

5 

6 

$1.10 

$1 .12  

$1 .16  

$1 .20 

7 

8 

9 

$1.26 

$1.36 

$1.30 4N3t. 

Z80 STARTER KIT 

SO 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 B EST SELLING 
COMPUTER KIT ANYWHERE 

$226.95 Kit $369.95 A& T 

SO'S SBC-1 00 
SINGLE BOARD COMPUTER 

The SBC-1 0 0  provides a complete micro-computer o n  a single 
board! The Z80 microprocessor is used as the heart of the 
SBC-100. The SBC-100 meets all the requirements of a ZBO 
CPU board with the added features of 1/0 ports, counter/timer 
channels, on board RAM, provisions for PROM/ROM and a 
software programmable baud rate generator. S - 1 00 Bus com­
patible, the SBC- t 00 features are: BK bytes of available 
PROM. 1 024 bytes on-board RAM, Serial I/O with both synch­
ronous and asynchronous operation, Parallel 1/0 ports, Op­
tional Vectored Interrupts, and Four Counter/Timer Channels. 
SO Monitor available lor RS-232 and Video Terminals. Disk 
based system software also available. 

SBC-1 00 KIT $226.00 

Z80 
Z80A 

10 

COMPUTER CORNER 
CPU's 

RELATED CHIPS 

. .  1 0.99 
. 1 3 .99 

2 1 1 4  (300ns) . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . .  5.99 
Z80 P I O  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9.95 
Z80CTC . . . . . . . .  1 1 .95 
2708 . . . . . . .  0 .  0 0 .  0 • • • •  0 0 • • • • • • • • • • • • • • • •  8.99 
4 1 1 5  
4 1 1 6  

. . . . . . . .  8 for 34.95 
. . 8 for80.00 

DISC CONTROLLER 
1 771 . . . . . . . . . . . . . . . . . . . . . . . . . . .  29.95 

TERMS: Orders under $1 5.00 add 75rt. handling. No C.O.D.  We · Color Burst Crystal (3.57MHz) . . . . . . . . . . . .  89¢ 
accept Visa, MasterCharge, and American Express cards. Tex. Res. r------------------'-----�-----1 
add 5% Tax. Foreign orders (except Canada) add 20% P&H. 90 Day While in Dallas visit our retail store at Lochwood Shop­
Money Back Guarantee on all items. Add 5% Postage and Handling, ping Center, Garland Road and Jupiter. maximum $5.00. 

C i rcle 317 on inqu i ry card. BYTE November 1979 267 



ltadiO /hael( c • m •  

COMPUT E R  C E NT E R  

1':1 H�  R [] 1':1 fl � fHJ E 1':1 H� T 
S Y S T E I':l S  

Up T o  1 5% Discount 
on 

TRS-801S 
WE HAVE THE HIGHLY 

R E L I A B L E  LOBO OlSK DRIVE 

I N  STOCK! 

MINI  MA L L-DOWNTOWN SHOPPING CENTER 

CAIRO. GEORGIA 31718 
912-377-7120 

C i rc le  229 on inqu i ry card. 

SWTPC 6800 OWN ERS 

AD - 8/ 1 

A N A LOG TO D I G ITA L 
C O N V E RT E R  

• 8 Ana log I nput Channels 
• Ve ry Fast  - 25/ls AI D Con­

version Time 
• 1 Ana log Output Channel  

w i th  Sample and H old 
• Bipola r  I nput and Outpu t 
• Fu l l  8 Bi t  Resolu t ion 
• Uses S i ng le  1/0 Slot 
• Ful ly Assembled and Tested 
• Fu l l  Documen tation Provided 

$1 09.50 
CCM,  I N C  

P.O .  Box 2308 
Resto n ,  Va.  2209 1 

Circle 42 on i nqu i ry card. 

MAXIMUM VALUE 
FOR YOUR DOLLAR 

NORTH STAR COMPUTER PRODUCTS 
DOUBLE DENSITY KIT ASM 
HRZ-1-32K-D $ 1 590. $ 1 850. 
HRZ-2-32K-D 1 91 0. 2200. 
MDS-A-D 550. 640. 
EXTRA DRIVE 330. 
QUAD DENSITY KIT ASM 
HRZ-1-32K-Q $ 1 750. $2040. 
HRZ-2-32K-Q 2230. 2560. 
MDS-A-Q 720. 800. 
EXTRA DRIVE 480. 
All HORIZONS now come standard 
with 3 ports and all edge conn ectors 
and minimum 32K memory. 
BOARDS-DISCS KIT ASM 
RAM-16K W/PARITY $ 300. $ 345. 
RAM-32K W/PARITY 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 AVE. 

LONG BEACH, CALIF.  90808 
(21 3) 421 -48 1 5  

Circ le  2 1  o n  inqu i ry card. 

SPECIAL PRICE 
IBM SELECTRIC 1/0 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 I n ter­
face, Clocked or Fixed BAUD Rates 
- 1 10 To 9600 

e L Shape KDS Desk 33" x 44" x 
28" Formica Top 

• Connector Cable 

IBM Installed Electronics, Selectric 

I/0 Service Manual 
Available from IBM 

Many Sold, IBM Selectric Trade-in 
Accepted 

For Information Write or Call 

~ 
Mohawk 
Typewriter 
286 Genesee St 
Utica, N.Y. 13502 
(315) 735-5201 

Circle 245 on i nqu i ry card. 

STATISTICAL DATA 
& 

SOFTWARE FOR TRS80 
DATEBANK programs contain 1 0  years 
of monthly statistical data on ten related 
subjects. Includes graphs. tables, trends. 
intemal/external comparison, and capa­
city for data file expansion/update. 
Six DATABANK programs now available 
for TRS-80 1 6K Level I I  Cassette. 

General Economy 
Manufacturing & Trade 
Industrial Production 
Money & Credit 
Money Rates & Yields 
Commodity Spot Prices 

$ 2 9 . 9 5  each 3 for $84 . 9 5  
Free cassette storage album with order 
for all six programs. Money orders speed 
delivery. 

DATABANK 
POB 9283, Fl Lauderdale, FL 3 3 3 1 0 

C i rc le  90 o n  inqu i ry card . 

Come Help Us 
Celebrate The Child 
St.  Jude Children's f\eseorch 

Hospital continues its search for 
l ife-saving hnowledge about 
catastrophic childhood disease. 
And this search continues 
because people core. There·s 
no charge to patients or their 
families once admitted to its 
research studies by physician 
referra l .  The cost of drugs, 
equipment. and research 
programs is met primarily 
by public contributions. Help 
us celebrate the child by send­
ing your tax-deductible checl1 
or request for further informa­
tion to St. Jude Children's 
.,. • f\eseorch Hospital. 
• e -:; 5J9 Lone Ave., ...:" Memphis, TN J81 05. 

!• O"I:JUI� (.'11/I.IHfES'.'i lfi:.SF.Aitt:ll UOSJ"fTAI. 

CASSETTE 
DUPLICATION 

TRS-80 (I & II). PET, APPLE, KIM, ATARI 

Quality sofhvare duplication is more 
than copying cassettes. Microsette du­
plication uses a proprietary high speed 
dupl icator designed specifi c a l ly 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 C O .  

777 Palomar Avenue 

Sunnyvale, CA 94086 

C i rc le  228 on Inqu i ry card. 

, 1·1 1 G 1·1 -ii:C: I·I 
j e w e l r y 

.t. . . . . ��71ft"�� 
TH E 
COM PUTER 
MEMORY P E N DANT 

A unique conversation piece 
md gr£1.\1 w<�y ot \�t!mg your ,n!..rf'sts be· knr�:.ll 
fnn �i·'l/o;, d9 'ill'.fl 1 rn·::•'l :1 IS 01'11111 lfjl'l l:'l'' 
Tlr1rt) r· :<, :nc•·nJI"Cl ,  1" ''.t' <;l trrn,ng :.r h . "� 

ll'rl !'1�· <,n !r•: , :." II'.•· I' 

Jr�> .'/IU!0 •'l<i!TUI lli!l 111!11/ IJdr >..d{jl' 
rlir1:.1<;; ,lflf!'\11 lfl. Willi£.• 1 r I ..,,,, I, � II• 11.·.JI!> 

1' p 1"'\lfl• \! ' d'ld ''":· ��· )11 ' I' "  <;1111 ·'1 '" Ill\ 
T�>1<; ···q· :n. " <; 1'1'1 I I !' ,  <;£',·•· · 

o<; 1 c:;-,.,u·r<> � · 1 ,  ' 1 '· •• ''1• • .� " " n ••·. 1'1 • 
PP."rj 1"'1: : . )t!.\! • 'l 

gold pl,lteCl 11,11n S 1 6  95 rnrd l•lhJ r 1 • S 1 9  95 
1 11h. g•ld t;n;un $116 00 nr "" :1 <>1•-· k. nm S 1 .t 95 

$(mel check or money order 
plus S I 50 postage and handling 10 

HIGH-TECH JEWELRY 290 LARKIN ST 
PO BOX 1 099. BUFFALO. NY 1 -1 ? 1 0  

C i rc l e  1 67 on i nq u i ry card. 

SINGLE BOARD COMPUTER $99.50' 

with 6800 M P U .  6850 serial 1/0. 2 6820 
parallel I/O (32 1 i nes). 5 1 2  RAM. socket for 
2708, 2716,  EROM. I n terface modules for 
industrial control, data acquisition. lab 
instrumentation. on 44 pin 4 'h''x6Yi' PCB's. 
RAM. ROM, C M O S  RAM/battery, AiD, D/A, 
Driver/Sensor, Serial 1/0, Parallel 1/0, 
Counter/Timer. IEEE 488 GPIB, floppy 
controller. 
' O EM (500 piece) price 

SJJ \\' I N 'I'Im l corp . 
1801 South Street 
LafayeHe,lN 47904 
Phone (317) 742-8428 

Circ le  389 on i nqu i ry card. 



. . . . . . . . . . . . . . . . SUPER DISK 
TF-7D Micropolis Largest capacity mini  floppy, up to 195 Kbytes on 77 tracks with 7 7TKDOS+ 

PRINTERS 
• LP779 Centronics 779 w/tractors . . . . . . • . . . . . . . . . . . $1099 
• LP700 Centronics 700 . . . . . . . . . . . . . . . . . . . • . . • . . . . . . . .  $1495 
• LP701 Centronics 701 . . . . .  . .  . . . . . . . . .  . . .  • . . .  . . . . .  . . $1 759 
• NEC Spinwriter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $2499 
• LP702 Centronics 702 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1899 
• DPBOOO Anadex Printer . . . . . .  . . . . . . . . . .  . .  • . . . .  . . . . .  . . $ 990 
• LP1 Centronics P1 . . . . . . . . . . . . . . . . . . . . . . . . . $ 399 
• Centronics cables . . . . . . . . . . . . . . . . . . . . . • . . . . . $ 39 

SOFTWARE 
Improve TRS-80 Performance With 

NEW DOS+ 
Over 200 modifications. corrections and enhancements to TRS DOS. 

Includes utilities. Available in two versions. 
• 35 Track Version . . . . . .  $ 99 • Job Entry/Status $75 
• 40 Track Version . . . . . .  $1 10 • General Ledger . . . . . $79 
• Accounts Receivable . $ 39 • Game Diskette . . $19 
• Inventory Control $ 39 • AJA Word Processor $75 
· Electric Pencil . . $150 • Radix . . . . . . . . . . . . . . . . . .  $99 

SEND FOR FREE CATALOG 

Choose From A Complete Fam i ly Of 

DISK DRIVES . . .  IN  STOCK 
ALL DISK DRIVE SYSTEMS COME COMPLETE 

WITH POWER SUPPLY AND CHASSIS. 
TF-1 Pertec FD200, 5W'.40 track use both sides . . . . . . . . $382 
TF-3 Shugart SA400. 5W'. 35 tracks same as tandy . . . . . $389 
TF-5 M PI 5W'. 40 track door lock and 

auto diskette ejection . . . . . . . . . . . . . . . . . . . . . . . . . . .  $379 
TDH-1 Pertec dual head 35 track same capacity 

as 2 drives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $499 
Four Drive Cable . . . . . . . . . . . $35. Two Drive Cable . . . . . . . . . . . $25. 

220 volt versions available. 
All PRICES CASH DISCOUNTED • F.�R=E�IG:_:_H�T�F-=0-=B/�F�A=C�TO=-R�Y�---------l 

•Small System RS���rf!:eRODUCTS 
•Expansion Interface w/32K · · . . .  $ 49.00 ·AC Ltne Interference Eliminat� · · · · · · · · · . .  $499.00 •AC Isolator (6 connectors) 

r 
. . .  $ 1 8.95 •Telephone Interface · · · · · · · · · · · · · . $ 45.95 

:i���a;um 5" soft sect�r ·Dis·k�it�; · · · • · · · · · . $1 79.95 6K RAM Ktt Computer . . . .  · · · · · · · · · · $ 3.39 • 16 Key Pad Kit . . . . $ 82.00 . $ 68.00 

C ircle 224 on i nqu i ry card. 

ADD-ON DISK DRIVES 
DOES NOT INCLUDE POWER SUPPLY OR CHASSIS \282.00 

•Pertec FD200 . .  . .  . .  " . . . .  : :  ·. : : :  ·. 286.00 
·Shugart SA400 (unused) . . . . " · 

. .  
· " · . . . . . . 399.00 

·Pertec FD250 (Dual Head) · . . . . · " " · · · . .  . .  . . .  279.00 
·MPI B-51 . . . . . . . . . . . · . . . .  " . . . . . . . " . . . . . . .  349.00 
·MP B-52 (Dual Head) · · · · · · · · · · · · · · ' . . . . . . . . . .  . 
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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 ampli tudes, 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 flex ibi l i ty in the 
manipulation of the analyzed data is 
permit ted.  The PET can store and recall 
spectral data, and make comparisons 
with past, future, or o ther 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 

PE R I P H E RA LS 
writ ten in BASIC; accordingly, three 
programs are provided with the unit :  
interactive opera tion, 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 
i ts 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 1 0019 .  

C i rc l e  642 o n  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 ful l  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 l ines per 
inch vertical spacing; software-selectable 
character density; automatic multi l ine 
buffering; and both RS-232C serial and 
Centronics-compatible parallel inter­
faces. Mul t iple transmission rates from 
1 10 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 circ u i t  board that contains al l  
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 capabi l i ty.  The larger 
2 K byte buffer holds the contents of a 
ful l  video screen or 1920 characters. 
The Paper Tiger is priced at $995. 

C i rc l e  643 on inqu iry card. 

� · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·* ! NOW PRESENTING. . .  • 
. � : Software for Apple® II ! 
! for your Entertainment · Business · Education ! 
• * 

. . . . . . . . . . . . . . .. . . .. . . . . . . . . . . . . . . . . . . . . . -
F I L EMASTER 2 programs: FORMAT & RETRIEVAL comprise S: 32K COMPU- R E A D  5 programs to teach you speed reading, in 

a powerlul data f i le  manager. Great l o r  everything from phone lists ���·A, .•. ,.�,·��· stages. Includes synonym and antonym identification. Y o u  control 

to legal abs!racts. Needs 32K. Design your own dat� slru
_
cture. U p  --· -. ... �. J .,. ••• y�ur rate of speed. or keep up with the computer's pace. 

to 500 characters per record. Up to 15 searchable helds 111 any com- Otsk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S24.95 

bination. On Disk . $34.95 1 6K O E V I L'S D U N G E O N :  Adventure through dark passages where 48K PERCEPTION 1 , 11, 1 1 1  random shapes and sizes must be 

SPACE Multi-laceted simulation ol l ile in  interstellar society. You monsters. demons, poisonous gas, dropoffs threaten . . .  all to disco· matched. In I l l ,  you control format and display time and get 

and opponents must make lite & death decisions. Keeps track o f  ver fantastic treasures. Comes with instruction book. Tape . $ 1 0  weighted scores. Needs ROM.  Each Disk. . . . . . . .  $24.95 

your progress from one game to  next. Needs 48K and Applesoh l6K PACIFICA: Q,scover the lloating island and rescue the beauti· J2K STO R Y  T E L L E R  Use your bizarre imagination and input key 
ROM. Disk . . . . . . . . . . $29.95 lui princess. To win you must recover the enchanted crown. but you words for fantastic and funny tales. Never the same story twice. 
Pot O'Gold I or our All New Pot 0 '  Gold I I  A collection o l 49 pro· lace the threat ol magic spells and demons. Tape. . . .  $9.95 Tape . . . . . . . . .  $1 2.95 

grams lor 16K Apple. Everything from logic to  action games. Only 
a buck a game. Specify 1 or I I . Price each: Tape 549 .  Disk 554 

RAIN BOW'S CA:INO 9 gambling games: Roulette, Blackjack, 32K WAR/RESCUE Engage in  1 0  battles with your infantry against 

Craps, H orser;Jce, and a few originals that Vegas hasn't heard about. the Apple robots. Calculate Apple's strategy and w i n  more battles 

A D V E N T U R E  Fight off pirates and vicious dwarfs. 700 travel op-
tions. 140 locations, 64 objects. Needs ROM & 48K. Disk.  S29.95 

1 6K CASSETTE I N VENTORY Use item number, descript ion,  
stock a moun!,  reorder amount, restock date,  cost  & sel l  price. Holds 
up to 140 i!ems.  Ta11e $35 

32K D ISK I N V E N T O R Y :  Use stock numbers description, vendor, 
record of purchase and sales date, amount o n  hand, cos! & sell price, 
total value. Holds up to 300 items. Disk . $40 
With Parts Explosion: Disk . . . . S50 

32K DATA BASE Cross f i le  for phone lists, bibl iographies, recipes. 
Run up to 9 1 ines of 40 columns each. Search by item anywhere. 
Disk. S20 

24K HI-RES L I F E  SIM U LATI O N  Conway's equations on 296xl80 
screen. A mathematical simulat ion to demo population growth with 
birth, death and survival as !actors. Tape . . . . . . . . . . . . .  S10 

1 6 K  C I R C U IT L O G I C  D E V E LOPMENT AID Evaluate circuits of  
up to 255 gates. including A N D .  O R .  NOR.  NAND. X O R. X N O R  
and I NV E RT E R .  Tape . . . . . . . . . . . . . . .  S 1 0  

1 6 K  M O RSE C O D E  T R A I N E R  learn Morse Code, a n d  transmit or 
S1 0 
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Needs 16K .  "fape . . $29.95 than the computer. Tape. . . . . . .  S12.95 

16K SPACE WAR: You in your Sllace capsule battle against the 
computer's saucer . . .  in  hi-res graphics. Tape . . . . . . . . . .  $1 2 

1 6K M E M O R Y  V E R I F Y  Diagnostic routine to  check ranue of  mem· 
ory. I ndicates faulty addresses, data in  memory cell, and faulty data. 
Tape . . . . S5 

16K APP L E D D I O N  Music synthesis composes original Irish j igs. 
Enter your own music and save o n  tape or disk. I ncludes 3 Bach 
fugues. Tape. . , S1 0 

1 6 K  APPlEVISION Demo for H i-Res graphics and music. 
Tape . . . . . . . . . . . . . . . . . 

Garden Plaza Shopping Center, Dept. 1 18 
9 7 1 9  Reseda Blvd., Northridge, Ca 9 1 324 

Telephone: ( 2 1 3 1 349-5560 

S 1 0  

2 4 K  P O L A R  PLOT Plot  polar equations in  H i - Res Graphics. 
Ta� . . . . . . . . . .  . S10 

32K SHAPE S C A L E R  Uti l ity to generate and animate Hi-Res 
graphic shapes. Simple routine provided to inspect position of 
shapes, and specify precise X/Y coordinates and scale. Needs ROM. 
Disk. . . . . . . . . . . . . . . . . .  51 3.95 

32K ZINTAR/PROPHET Great party game. Under control of  the 
mighty Zintar's edict you take a very special trip to the world of  
Krintar. Heightened visual graphics. Needs ROM.Oisk . . . .  $16.95 

APPLE MONITOR P E E L E D  Everything you wanted to know about  
the Apple  Monitor  but couldn't  figure out .  User-written manual in  
pla in  English clears your confusion. Only . . . . . . . . . . .  S9.95 

Don't see what you've been looking for, here? 
Then write for our F R E E  SOFTWARE CATALOG. 
We're saving one just for you ! 
To order software. add S2 shipping. To transfer tape ver· 
sions to disk add 55. California residents add 6% sales tax. 

Sorry, we can not  ship to P. 0. Boxes. VISA/MAST E R C H A A G E  
Welcomed! 



TI1E 
lr-lfLATIOrt 
fiG liTE 

*$74 
�- suggested retail price. 

Subsiantial OEM and dealer 
discounts available 

You can't buy more 
capabi l ity for less . . .  But 
you can buy less for more.  

MPI presents the perfect answer t o  your  inflation-ridd led printer budget. TH E MODEL 88T DOT 
MATRIX PR I NTER. The fi rst i n  a series of new ful l-capabi l ity low-cost printers desig ned specifica l ly 
for the general use computer ma rket. The Model 88T is a fu l ly featu red pri nter with a dual  
tractor/pressure-ro l l  paper feed system and a seria l  or para l lel ' i nterface The tractor paper 
feed system provides the precision requ i red to handle multi copy fanfold forms. ra nging i n  
width from 1 i n c h  to 9 .5 i nches. For those appl ications where paper costs a re i m portant, the 
pressure-rol l feed can be used with 8.5 i nch rol l paper. A long-l ife r ibbon cartridge g ives crisp, 
clea n  print without messy r ibbon chang ing.  The microprocessor control led i nterface has 80. 96 
or 1 32 colu m n  formating capabi l ity wh i le printing upper and lower case characters bi­
d i rectional ly at 1 00 characters per second 

With a l l  of these features. plus qua l ity construction. cont inuous duty print head a n d  attractive 
styl ing,  the Model 88T wou l d  easi ly sel l  at the competition's "under $ 1 000" ( 999 99) tag. But we 
are offering it for only $749; th is  should make you ha ppy a n d  severa l hundred dol lars r icher. 

Write for complete specifications a n d  pricing information. 

M I CRO PERIPH ERALS, INC. 2099 WEST 2200 SOUTH / SALT LAKE CITY, UTAH 84 1 1 9 /  (801 ) 973-6053 
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Circ le 1 on inqu i ry card. 

FREE PET SPEC KIM-1 $ 1 59(Add S30 1or PowerSupply)SYM-1 $222 
UP TO $1 70 IN IALS usr FREE*  BAS-1 M ic rosoft ROM B a s i c  f o r  S Y M  $ 8 5  
MERCHANDISE PET 1 6N 1 6 K  f u l l  s i ze g ra p h i cs keyboard $ 995 $ 1 30 Memory P lus  $199 

WITH THE PURCHASE O F  ONE PET 1 6B 16K f u l l  size bus i ness keyboard $ 995 $ 1 30 SYM Assem bler  i n  ROM $ 85 
OF THE FOLLOWING PET-CBM PET 32N 32K fu l l  s ize g ra p h ics keyboard $1295 $ 1 70 SEA-16 New 1 6K Stat i c  RAM $325 
ITEMS!! 'A PET 32B 32K fu l l  s ize bus i ness keyboard $1295 $ 1 70 Seawe l l  Motherboard-4K RAM $139 

ASK ABOUT .� .li; - ,. . .k�_!.\, PET 8K 8 K  s m a l l  keyboard, i ntegral  cassette $ 795 $ 1 00 KTM-2 Synertek Keyboard and 

_ iJ PET 2040 Dual Disk Drive - 343,000 bytes $1 295 $ 1 70 Video I nterface with  Graph ics $290 ED UCATIONAL \ PET 2022 Tractor Feed Printer $ 995 $ 1 30 RAM 16 4 M Hz 16K Static RAM $270 D IS COUNTS 1 •• \ PET 2023 Pressure Feed Printer $ 849 $ 1 1 0  2716 EPROM (5 volt) $ 45 ON PET 1 •: PET C2N External Cassette Oeck $ 95 $ 1 2  6550 RAM (for  8K PET) $ 1 2.70 
Axiom EX-801 PET Pr inter(with g raph ics) $475.00 WRITE FOR 6502 A N D  6502 M icro processo r  C h i p  $ 9.95 
Ax iom EX-820 PET Plotter $790.00 6522 VIA $ 9 75 
Atari 400 and 800 Write fo r Pr ice S-1  00 PROD UCT LIST 6520 P I A  $10 :50 
I EEE - RS232 Pr inter  Ada pto r for  PET $ 79.50 21 1 4  L 450ns $5.70 24 @ $5. 1 5  1 00 @ $4.45 
BETSI PET to S-1 00 I n terface & Motherboard $ 1 1 9 .00 BOOKS 
PET Con nectors-Para l l e l  o r  IEEE $ 1 .95 F R E E I Hands on Basic  with  a PET 

Cassette Port $ 1 45 Progra m m i n g  t h e  6501 (laks) 
Persona l  In format ion  Management  System- $ 8.90 • 6502 App l ica t i o ns B o o k  (Zaks) 
Protect-A-Pet d ust cover $ 9.50 6500 Prog r a m m i n g  M an u al (MOS) 
Program m ers Too l k i t - PET ROM Ut i l i t ies $ 45.00 U P  TO $1 70 IN 6500 H a rd w a re M an u a l  
M i c rochess for P E T  (Peter Jennings) $ 1 7 .90 M ERCHANDISE Progra m m i n g  a M i c rocom p uter: 6502 
PET 4 Voice Music Board (MTUK-1 002-2) $ 44.90 Basic for H o m e  C o m puters 
M usic  Software (K-1 002-3C) for  PET $ 1 6.90 

3M "Scotch" B" d isks C m C  Word Processor  program for  PET $ 25.00 
Br idge  Cha l lenger  prog r a m  for PET $ 1 345 3M "Scotch" 5" diskettes 

Adventure 1 for 24K PET $ 7.95 
Verbatim 5" diskettes 

Adventure 2 for 24K PET $ 7.95 Diskette Storage Pages 

Tunne l  V i s i o n / Ka t  & Mouse-maze - PET $ 7.95 
[Write for quantity prices) 

SALE 

$ 9.90 
$ 9.90 
$ 1 1 .90 
$ 6.50 
$ 6.50 
$ 8.90 
$ 5.90 

1 0/$31 
1 0/$35 
1 0/$27 

each $.45 

G raph ics Ut i l i ty  Package for PET $ 1 345 .. ! Cassettes (all tapes guaranteed) 
St imu l at ing  S i m u l at i o ns-Book & PET tape $ 1 3.45 Pre m i u m  q u a l i ty ,  h i g h  output  lownoise  in 5 

Ki te  F ight  - 2 p layer act i o n  game - PET $ 7.95 screw hous ing with labe ls :  
Wr i te  for  PET Software L ist  C-1 0  1 0/5.95 50/25.00 1 00/48.00 

Drive Test - mach i ne l a n g uage arcade g a m e  $ 4.90 MIN IMUM ORDER $1 0.00 C-30 1 0 /7.00 50/30.00 1 00 /57.00 

Word Processo r  for PET - Machine Language version. 1 1 5-8 E. Stump Road 
Auto scroll ,  insert, delete, form letter append, etc. A B Computers Montgomeryvl' l le. PA 1 8936 8K Version $24.00 1 6K or 32K with  d is k  $95.00 
*Amount of Free Merchandise with Purchase of PET-CBM Item. (21 5) 699-8386 

.. --------- • 
I BECK/AN ENTERPRISES· T 

- - - - - - - - - ., 
A ll  Prime Quality - New Parts Only 

Satisfaction Guaranteed • 
I EDGE CARD CONNECTORS: GOLD PLATED. !Not Gold Flash) 

BODY: Non brittle. Solvent res. ,  G. E .  Valox. 

I CONTACTS: Bifurcated; Phos/Bronze: Gold over Nickel.  
ABBREVIATIONS: SiT Solder Tai l ;  S/E Sold. Eyelet:  

W/W Wire Wrap 3 ;  SW/W Short W/Wrap; 

I PART # Descrietion Row Sp. 1 ·4 5·9 1 0·24 
50 1 0  501 1 00 SIT ALTAIR � 3:75 3 . 50 3 . 3 0  
5 0 2 0  50/ 1 00 SiT IMSAI . 2 50 3 . 9 5  3 .  7 5  3 . 5 0  
5030 50/ 1 00 W/W IMSAI  . 2 50 4. 1 0  3 . 9 0  3 . 70 I 5040 50! 1 00 S/E A L  T/IMSAI . 1 40 5.00 4.50 4 . 2 5  
5050 50/ 1 00 SIT CROMEMCO . 2 50 6 . 2 5  6 . 00 5. 7 5  
1 4 5 0 IMSAI CA RD  GUIDES 0 . 1 6  0 . 1 4  0 . 1 2  

I . 1 00" Contact Center Connectors. 
1 0 20 1 3/26 S/E lrnsai MIO:  1 40 2 . 1 0  l . B 5  1 . 7 5  
1 040 2 5/50 S/E . 1 40 2 . 9 5  2 . 7 5  2 . 50 
1 0 5 0 2 5/50 S/T . 1 40 3 .00 2 . 80 2 . 60 I 1 0 60 3 6/ 7 2  W/W Vector. . 2 00 4 . 8 0  4.60 4 . 30 
1 06 5  3 6/7  2 SIT Vector. . 200 4 . 00 3 .  7 5  3 . 5 0  
1 0 70 40/80 S/ E PE T 1 40 4 . 8 0  4 . 50 4 . 3 0  

I 1 0 7 5  40/80 W/W PET . 2 00 5.00 4 . 6 5  4 . 3 5  
1 080 40/80 S/T PET . 1 40 4.90 4 . 6 0  4 . 2 5  
1 08 5  4 3/8 5  S/E Cos.ELF . 1 40 5.00 4. 75 4.50 
1 09 0  4 3/8 6  S I T  Cos.ELF . 1 40 5 . 1 0  4 . 8 5  4 . 6 0  I 1 09 3  4 3/ 86 SIT Cos.ELF . 200 4 . 9 5  4 . 7 0  4 . 4 5  
1 09 5  4 3/ 86 W/W Cos.ELF . 200 5 . 50 5 . 2 0  4 . 9 0  
POLARIZING K E Y S :  F o r  Above 0 . 1 0  0. 1 0  0 . 1 0  

I . 1 5 6 "  Contact Center Connectors. 
1 5 50 6/· S/E PET,Etc . 1 4 0 1 . 30 1 . 1 0  0 .90 
1 5 60 6/ 1 2  S/T PET:NSC. . 1 40 1 . 35  1 .  I 5 0 . 9 5  
1 5 7 5  1 2 / 2 4  S/E PET . 1 40 2 . 1 5  1 . 9 5  1 .  7 5 I 1 5 80 1 2 / 2 4  SIT PET . 1 40 2 . 1 0  1 . 90 1 . 7 0  
1 5 90 1 5/ 30 SIE GAl  Keybd.  . 1 40 2 . 2 5  2 . 0 5  1 . 8 5  
1 6 2 0  1 8 / 3 6  S/E . 1 40 2 . 4 0  2 . 20 2 .00 
1 6 50 2 2/44 S/E KIM, VECTOR . 1 40 2 . 20 2 . 00 1 . 80 I 1 6 60 2 2/44 SIT KIM.VECTOR . 1 40 2 . 00 1 . 80 1 . 70 
1 6 7 0  2 2144 WIW K I M .  VECTOR . 200 2 . 40 2 . 2 0  2 . 00 
1 6 90 36/7 2 WIW . 200 3 . 9 0  3 . 7 5  3 . 5 0  
1 7 1 0  36/7 2 S/E 1 40 3 . 50 3 . 30 3 . 1 0  I 1 7 20 36/ 7 2  SIT . 200 3 . 30 3 . 1 0  2 . 90 
1 7 30 43186 SIT Mot.  6800 1 40 4 . 40 4 . 1 5  3 . 9 0  
1 7 40 43186 SIT Mot. 6800 . 200 4 . 3 5  4 . 1 0  3 . 8 5  
1 7 50 4 318 6  WIW Mot.  6800 . 200 4 . 4 5  4 . 2 5  4 . 1 0  I POLARIZING KEYS:  For Above 0. 1 0  D .  1 0  0. 1 0  

· - - - - - - - - - -
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RS232 & 'D' TYPE SUBMINIATURE CONNECTORS: • 
QUANTITY � 5·9 1 0·24 I .C. SOCKETS. GOLD. I DE9P Male � .4  5 1 . 3 5  1 . 2 5 WIRE WRAP 3 TURN .  
D E 9 S  Female 1 . 9 3  1 . 80 1 .  70 1 4  pin $ 0 . 3 6  ea.  

DE 1 1 0963· 1 2pc.  Grey Hood 1 . 2 0  I 1 0  1 .00 1 6  pin 0 . 3 8  ea. 

DA 1 5P Male 1 . 9 5  1 . 80 1 . 7 0  
DA 1 5S Female 2 . 8 0  2 . 60 2 . 4 0  
DA5 1 2 1 1 · 1 l pc. Grey Hood 1 . 2 5  1 . 1 5  1 . 1 0  
DA 1 1 0963·2 2pc.  Grey Hood 1 . 2 2 1 1 0  1 .0 5  I . C .  SOCKETS. 
DB25P Male 2 . 2 0  2 . 1 0  1 . 90 Di� Solder. Tin. 
DB25S Female 3 . 2 0  3 . 00 2 .  70 14  p in  $ 0. 1 5 ea.  
DB5 1 2 1 2 · 1 1 pc .  Grey Hood 1 . 30 1 . 2 0  1 . 1 0  1 6  pin 0 . 1 7  ea. 
DB5 1 2 2 6· 1 A  2pc .  Black Hood 1 . 40 1 . 30 1 . 20 
D B 1  1 09 6 3 · 3  2pc.  Grey Hood 1 . 3 5  1 . 2 5 1 . 1 5  
D C 3 7 P  Male 3 .  70 3 . 50 3 . 3 5  
DC37S Female 4 . 9 0  4 .  70 4 .40 8 0 8 0  PRIME 
DC 1 1 0963·4 2pc.  Grey Hood 1 . 9 5  1 . 8 5  1 .  7 5  $ 8 .00 ea.  
DD50P Male 4 . 4 0  4 . 30 4 . 1 0  
DD50S Female 4 . 90 4 . 7 0  4 . 5 0  
0 0 5 1 2 1 6· 1 1 pc. Grey Hood 2 . 30 2 . 1 0  1 . 9 0  
DD 1 1 0963·5  2pc.  Grey  Hood. 2 . 4 0  2 . 2 0  2 . 0 0  2 7 0 8  EPROMS PRIME 
0204 1 8-2 Hardware Sets 0. 7 5  0 . 7 0  0 . 6 5  $ 1 4 .00 e a .  

CONNECTORS F O R  CENTRONICS 7 0 0  SERIES: 
Amhpenol 5 7 -30360 For Back of Centronics ' 700' Series: 

Price: S 9 .00ea. 5 pes. $ 7 .50ea.  

WHISPER FANS: Excel lent for Computer cabinet cool ing.  Extremely quiet .  
Dim. 4-3/4" x 1 - 1 /2 " thick. U .L .  Listed. 1 ·4 5·9 1 0· 2 4  s i2.oo s f'9:"oo $ 1 8.00 
WRITE F O R  L A R G E R  QUANTITY DISCOUNTS DEA L ER INQUIRIES A R E  
WEL COME. 

WE A RE CONNECTOR (EDGE CARD) SPECIAL ISTS. IF YOU DO NOT SEE 
WHA T YOU NEED IN THIS A D VER TISEMENT, PLEASE WRITE US. WE WIL L 
REPL Y. 

TERMS: Minimum Order $10.00: Add $ 1.25 for handling and shipping. All orders 
over S25. 00 in USA and Canada: WE PA Y THE SHIPPING. 
NOTE: CA residents please add 6% sales tax. 

NO C.O.D. SHIPMENTS OR ORDERS A CCEPTED. 

MAIL oRDERs ro Beckian Enterprises 

I I I 
I 
I 
I I I I I 

P. O. Box 3089 
Simi Valley, CA 93063 

· - - - - - - - - -
I ...1 

Circle 1 5  on i nqu i ry card. 



A low cost Modem for your  APPLE 
that lets you be a part of it  a l l .  

Complete with software on cassette $284 95 
Keep up with the la test informa tion, share your 

ideas and programs with o ther hobbyists, time-share clubs, 
colleges, businesses, friends . . .  a nywhere, e verywhere 
across the country. 

/ 
/ 

ASCII KEYBOARD * KIT $79.95 

A S C I I  K EYBOARD KIT - Assembled and Tested $95.95 
• Single +5V Supply • Full ASC I I  Set (Upper and Lower Case) • Paral le l  Out­
put • Positive and Negative Strobe • 2-Key Rol l over • 3 User Definable Keys • 

P. C .  Board Size: 1 7-3/1 6" 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 • Shif1 
Reg i ster (for Serial Output) $2.00. Dealer inqu iries invited . 

APPLE 11 110 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 I nput Port • 1 5mA Out­
put Current Sink or Source • Can be used for peripheral equipment such as 
printers, floppy discs, cassettes, paper tapes, etc. • 1 Free Sof1ware Listing 
for SWTP PR40 or I BM selectric. PRICE:  1 I nput and 1 Output Port $49.00, 1 
Input and 3 Outpot Ports $60.00. Dealer inqu i ries 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-1 00 Plug- In • Parallel Keyboard Port - On board 4K Screen Memory 
(optional). On board Eprom (optional) for Video Driver or Text Editor Sof1ware. 
Up and down scrolling through video memory - Reverse Video, 
Bl inking Characters. Display: 128 ASC 1 1  Characters 64 x32 or 32x16  Screen 
Format (Jumper Selectable). 7 by 11 Dot Matrix Characters. 
American or European TV Compatible (CRT Controls Programmable). 
Dealer inquiries invited . 

The M ICRONET MODEM ,  an o r i g i nate­
answer and auto-answer modem, part of the 
Automodem I I  ser ies ,  is  fu rn i shed with an 
FCC reg istered coup ler and two i n ter­
con nect i n g  cab les and p l u gs i n to any standard 
te lephone jack. 

M ICRONET . . .  enhanced by a 
handsomely sty led and coord i n ated enclo­
s u re w i t h  a s imp le  i nexpens ive i n terface to the 
APPLES' game jack, a l lows you to make fu l l  
use  o f  a l l  t he i n put/ou tpu t  s lots p rovided fo r 
other pe r i p hera ls .  F u l l  compatab i l i ty w i th  Bell, 
Westinghouse 1 03, and Westinghouse 1 1 3. 

Don 't be left beh i nd  . . .  

Order the M I C RO N ET M O D EM today ! 
M an ufactured by M icromate Electronics, Inc .  

Dealer's I n q u i ri es I nvited 

Man ufactured 
by M icromate. 

- THE A PPLES TICK™ $4995 
/f41;fl, Just plug it into your game connector and � make your present games more enjoyable . 

....:dOiili The APPLESTICK is a wonderful add-on 
for your Apple I I . With an APPLESTICK 
you can enjoy the smooth, easy control of 
a true 360 ° joyst ick. 

Not recommended for scientific appacations requiring linearity. 

new !  A DREAM COME TRUE ! 
l n t roduc i ng :30 MZH 
DUAL TRACE 
PORTABLE 

• Dual trace 2-channe l ;  separate, chopped or alternate modes • 30 megahertz 
bandwidth • External and internal trigger • Time base -0.05, Microseconds to 
0.2 SEC/d iv 21 settings • Battery or l i ne  operation • L i ne synchron ization 
mode • Power consumption less than 50W • Vertical ga in 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 rechargeab l e  batteries and charger un it .  
OPTIONAL: Leather case $45.00 • 1 0 : 1  probe $27.00 (2 for $49.00) 

M S-21 5 - 15 M H Z  D U A L  TRACE P O RTABLE S C O P E - '399°0 
MS-1 5 1 5  M HZ S I N G L E  TRAC E S C O P E - '299°0 

S H I P P I N G  $3.50 I Cal i fornia residents add 6% sales tax 

ELECffiONICS WAREHOUSE Inc. 
1 5820 Hawthorne Bou levard 

Lawndale, CA 90260 
(2 1 3) 370-5551  
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* EXCITING MAIL ORDER DISCOUNTS * 
NOVATION CAT PORTABLE MINISCOPES 

ACOUSTIC MODEM 
• ANSWER, ORIGINATE 
• 300 BAUD 
• BELL 103 
• LOW PROFILE DESIGN S1 7900 

Meta.Floppy DRivEs 

LOW PO WER CONSUMPTION 

MS- 1 5  SINGLE TRACE 1 5  MHz $289 
MS-2 1 5  DUAL TRACE 1 5 M H z  $389 
MS-230 DUAL TRACE 30 M H z  $ 5 1 9  

MICROPOLIS" SOROC IQ 1 20 
ej ' • SERIAL RS232C i 1 043 ( Single I 3 1 5Kb 

1 053 (Dual) 630Kb • FULL ASC II UPPER/LOWER CASE 
• NUMERIC KEYPAD CURSER KEYS 

•QUAD D E N SITY DESIGN 
• COST EFFECTIVE STORAGE 
•4 TIMES STANDARD CAPACITY 

EVEN AFTER FORMATTING' 

• SCREEN CONTROL & 
PROTECTED FIELDS 

tlappk!"' n 16k LEEDEX VIDEO 100 
- \ � · 

OR APPLE Il PLUS 

*97500 
COLOR • GRAPH ICS • SOUND 

APPLE DISK li $495.00 
INCLUDES CONTROLLER 

12" BLACK & WHITE MONITOR 

e VIDEO BAN DWIDTH 1 2 M  Hz ± 3db 
• COM POSITE VIDEO I N PUT 

SD EXPANDORAM • TO ORDER • 

We've Moved ! Pacific Office s'Jdlemd - formerly at 2600 E l  Cam in o. Rea l ,  Palo Al to, CA 94306 

New A ddress: 9 1 8 I N D U ST R I A L  AV E N U E , PA LO A LTO, CA 94303 
New Telephone: ( 4 1 5 )  493-7455 

P R I N TE R 
T E R M I N A LS 

o A SC I I  S E L EC T R I C  P R I N T E R / T Y P E W R I T E R :  IV h \  
se t t le t or l e s s  t h J n  l e t t e r -q u a l i t y  p ri n t ou t f rorn ) o u r  
c o m p u t e r ?  I B I'vl M o d e l 7 2 5 c a n  bl' u se d  .tS o f f - l i n e  t y pc·  
writer  or o n - l i n e  p r i n t e r. C o m p l e t e  w i t h  sole n o i d s ,  
p o w e r  su p p l y ,  case ; t n d  A S C I I  i n t c r l .tn· c Jr d  ( J T L  to 
CPU p.tr . t l le l  p o rt ) .  I n te rl a c e  i n <.. l u cil's progr;t m m :t blc 
A S C I I  t r :1 n s l a t ion t.tblc o n  E P R O M  w i t h  up t o  8 t . tblcs  
for  usc w i t h  v .� r i o u s  t \  pc sphL·res. 1- cedbacl-. sign.!ls on 
c o m p l e t ion of e a c h  p r i n t  c y c l l' i n s u r e s  f.tstcst p r i n t i n g  
spct·d ( I S  cps) , c l c.tnt'd . 1 n c l  .1 d j u stctl .  
Price:  progr.1 m m e d  w / 3  t r a n sl a t io n  
t a b l e s  ( one ! Y Pe s p h e r e )  1 7 95 . 00 

• S E L ECT R I C  1/0 T E R M I N A L S  b1 ( ; T E / I n l or m .> t i o n  
S\ s t e rn s ) .  Bo t h A S C I I  & l B M  c o de v c r  s ian� w i t h  mic ro­
c o m p u t e r  i n t c r 1 .1cr.: sol t w.Hc & h a r d w .trt· ( R S- 2 3 2  
c o n n r.: c t o r ) . Casse t lt.: d r i v c  m o d e l s  p e r m i t  u p  t o  2 .. 1 0 0  
b a u d  d a t J. t r a n s l e r  r,l ( e  . ts w e l l  as o ff - l i n e  d d t  a storage , 
usc .ts m e rlwry t y pe w r i ter,  r..� usc :1s cl.na e n t r y  dev it:c 
for off i c e  p e r s o n n e l  l am i l i M  w i t h  S e l e c t r i c  t y pt.: w r i t e rs 
b u t  n o t  c o m p u t e r s .  W i de - c a r r iage , i n t crc ll,tngcablc 
t y pe spheres; o p t i o n:tl b u i l t - i n  m o tk rn .  J\11 u n i b  
clea n e d ,  a d j u s t e d  & w .1 rr a n t e d .  

M o d e l  5 5 -1 1 ( I BM Co rrespo n d e n ce cock ) . I 7 9 5 . 0 0  
M o d e l  5 5 5 0  

{ c orrcs. c od e ,  b u i l t - i n  c.tssc t t e  d r i v e )  . S 1 1 9 5 . 00 
M o d e l  5 5 6 0  

{ A S C I I  c o d e ,  b u i l t - i n  casse t t e  d r iv e )  . S 1 29 S .OO 

o " D A I S Y - W H E E L "  1/0 T E R M I N A LS :  Bo t h D I A B L O  
; tnd Q U i\·l E  vers ions  ol  t h e  i n cl u � t r y  s tan d.�rd "<l. t isy · 
w he e l "  p r i n t i n g  t e r m i n,tls .II'L' .tv.t i l <\ b l c .  J\ 1 1  luv� 
k c y bo.Jrds w / l u l l A S C I I  cli .u-ac t c r  se t & R S -2 3 2 scri.t l  
i n t e r f ac e .  Modr.:ls i n  stock usu.t l l �  i n c l u d e  O i �t b l o  J S S O , 
D T C  3 0 0  & 3000 , G e n C o m  3 0 0  & 3 0 0 0 .  d n d  o 1 l1 e r s . 
P r i L C S  l o r  re f u r b i sh e d  u n i t s  r .t n g�..· ! ro m  $ 1 8 0 0 . 0 0  
t o  S 2 <1 00.00 

o D I A B L O  H Y T Y P E  I M ode l 1 200 P R I N T E R  M E C H A­
N I S M :  Us1..· d ,  c o m p l e l L' .tnd ! � stee l .  R e q u i r L' S  p o w e r  
su p p l \ .  L.tse �,.'\:. m C P U  i n t c r f .tL'--' · - 1 ntL· d :  S 7 ) 0 .00 

6 '  R i b bon c. tb lt.: . tnd c o n n e c t o r  
l or p r i n t � r  M . t i n  L o g i c  P C B  1 0. 0 0  
" A s - i s "  sp.trc p r i n t e r  P C B \  t or p .tr t s  
( Lo g i c ,  l lc .1 t  S i n k ,  C o n t r o l ) :  L' , \Lh S 2 0 . 0 0  
N e w  P i n - l e e d  P la te n ( 1 -1 -· ) :  
S :i O  i f  bough t w / p r i n t c r ;  �L·p.tr.l l d �  S 1 00 . 0 0  

M O D E MS • •  
' . ' . . ' '  

• POS 1 03/202 " \ /IX ur .t / A /"U/ " M O O E M : B L L L  1 0 3 
. 1nd/o1 B l: L L  2 0 2  I· R ic Q U E N C I E S :  U n i q u e  P O S  
L O n t rol tksign p e r m i t s  u s c  i n  one h o u s i n g  o f  bo t h  
l.l e l l · c o m p .l l i b k  I 0 3  ( 0� 3 00 b .w cl ) ; uHI 2 0 2  (0- 1 2 0 0  
b.tucf)  m o d e m  m o d u les o r ig i n .1 l l \  m ade b y  VA D I C  
Corp.  f o r .1 t c  k - p lwnc c o rn p .1 n y  s u  bsid i.Hy. F E A  r u  R E S :  
R S - 2 3 2  scri.t l  i n tnl .I CL' , au to-. tnswcr,  au t o - d i .t l ,  L E D  
d ispl .t � ,  t c k p ho n e  l i ne i n te rf.tc e v i J  acou s t i c  c o u p l e r, 
111Mlu.tl D /\ 1\ ,  or Ju to-.tnswt: r  O A A  (sold sc p .tr.l t e l y ) .  
I " U L LY 1\ D ) U S T E D ;  no spec i a l  1ools req u i r e d .  3 ,000 
m i ll' r .t ngc over �t. tncf .trcl tl i J I - u p  t t: ! c p hone l i n es .  

POS I 0 3  M O D E M  $ 1 7 9 . 9 5  
1'05 2 0 2  M O IJ E M  $ 2 · 1 9 . 9 5  
1'05 2 0 2  M O D E M  ( A u la-A nswe r )  $ 2 7 9 . 9 5  
P O S  I 0 3 /2 0 2  M O D E M  > 3 9 9. 9 5  

TAP E  D R I V ES & 
CON T R O L L E RS 

o POS- 1 00 N R Z 1  TA P E  D R I V E  C O N T R O L L E R/FOR­
M ATT E R :  Designed as i n t c rf d t e  b e t w e e n  S - 1 00 b u s  
m C P U  a n d  9 - t racl- ,  S O O  B P I , N R Z  I tape d r ive.  A l lows 
m inoco rn p u t c r i s t  to reMI a n d  w r i te I B M ·c o m p d t i b l c:  
y�·· mag t,tpes. S o f t ware p r o v i d e d  for  8 080 or Z - 8 0  
sy s t e m s. R e q u i r e s  m o d i !  i c a t i o n  f or d r i v e s  of v. tr i O u !a  
m f rs .  S t d .  v e rs i o n : 2 M l· l ;  8 0 8 0 / Z - 8 0  C P U  l or u s e  w i t h  
1 2 "/sec . P E R T EG-s t y l e  T dpe D r ive . 
P r i c e :  ( l n c l u dt:s S - 1 00 c .nd , c o n t r o l l e r  c . u d ,  1 0 ' t a b l e ,  
sot t w .tre l i s t i n g )  · S 7 :i 0 . 00 

o N R Z I  TA P E  D R I V E  by C I P H E R  D.1 t .1 P r oduc t s :  r u l l  
s i;e P L R T E G-st\· l e  8 0 0  B P I d r i ' e m o d e l  1 008 X X ;  
2 - 1 00' T .t�JL· ,  9 t rac k ,  2 5  to 3 7  i p s ,  u s c d ,  r c l u rb i sh �..-d .  
IV ! .  diJ IH O , .  1 2 0 l b .  P r ic e :  S I 5 00.00 

• CON V E RT 1 5 ·· I B M  O F F I C E  S E L E C T R I C  TO 1/0 
T Y P E W R I T E R :  Kit  i n d u cles d�scrnblt.:d so l e n o i d s ,  
sw i t c l l e � .  w ire h a r ness ,  rn.tgnet d r i \ ...-r P C B  p l u s  i n s t r u v  
l io n �  t o r  i n st.tl l a t i o n  , t n d  m C P U  i n t e rl a c e  S 2 00.00 

o D I G I TA L  CASS E T T E  D R I V E ( I ro m l,TI . /1 5 Term i n a l ) :  
1 8 00 b.tu d ,  6"/sc c ;  A C  m o t o r ;  r w d / r c w n d  c i rLu i t r\  
plus t ,t p c.:  h�..· d cl ,  no read/w r i t e  L' l c c t ro n i c s  $ 2 5 . 00 

• F O R M S  T R A C T O R S ,  r-..'l oore V .t r i .l b k  \\ i d t h  "I o r rn  
/\ - 1  i n L·r "  l or p r i n t  t n rn i n c� l :. :  

. t )  i\l ockl 'i () S P  t o r  l :i "  C .t r r  i<tgc 
I B M  Sc ii..' L t r i L �  ( u � L' d )  S 7 ." . 0 0 b) � l n d c- 1  K� l l or () U �'l l u' IJ I 1\ I l L O  
l l \ t � pc l o r l l p r i n t � r s ( n e w )  S YO.OO 

o PO W E R  S U P P L I E S  lor  Dis!- D r iv e- .  rn C P U ,  t e s t e d  
u n dL' I  l o .HI sho w n :  

N o .  'i 1 9  { \\ / l Jn & A C  L OHl ) :  +:i  V rl'�.  
· 1 2 V rc-g. , + 2-I V, @ .t l\ ( 1 0 1 b . ) . > 39 . 9 5  1-------------------- N O R I S K ' !  1 5  D AY A P P ROVAL ON A L L  M A l  L-O R D E  RS ---------------------11 

l- u l l  docu m e n t a t io n  i n c l u d e d  P L U S  i n t erface.: i n s t ru c t io n s  w h e r e  i n cl i r.. .l t c d .  J\ l l l: q u i prncnt is  s h i p ped insurt.:c l  f O B  l' .l lo A l t o  w i t h i n  1 -l d a y s  a f t e r  c h e c k  c: lcars  or COD or d e r is 
rcceiq·d. P l it: cs lll d \  ch.tngc w i t h ou t not ice.  C a l l  or w r i t l:  l o r  tl�.: t d i l � . q u c� r1 1 i t �  p r i c e s ,  c . t la log.  1 5  d.t� rc t u r n  p r i v i lt:ge P L U S 90 d a �  no c h arge replac e m e n t  of d e l e r.: t ive P ar t s. 
All o r dl' r s  s h i p p e d  t r a m  s t oc l-. .  N o  bJcl-. orde r s. no s u bs t i t i t io n s .  r\Lt s t e r  Clt.trge .tnd V I S A  .tc c c p t c d .  
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$ 1 00 FREE ACCESSORIES WITH 1 6K or 32K PET 
B u y  o u r  1 6 K  or 3 2 K  P E T  a n d  w e l l  give y o u  you r first $100 worth of 
accessories, FREE. Just i n d icate on your order that you have 
reduced the cost of your accessories by $100. 

fREE Terminal  Package with BK PETs 

• 
4K - Keyboard C . . S 595 
8K - Keyboard C . . . $ 79-5 

1 6K - Keyboard B S 995 
1 6K - Keyboard N . $ 995 
32K - Keyboard C . . . . . . $1295 
32K - Keyboard B . $1295 
32K - Keyboard N . S1295 
C - calculator keyboard (only version with tape deck) 
B - Large Keyboard ( g ra p h i cs not o n  keys) 
N - large keyboard with graph1cs symbols 
Used 8K PET with 90-day warranty . 

COM MODORE 

DISK DRIVES 

Reg. $1 ,295 Sale $1 ,100 
_ apple II  pillS 

FREE ACCESSORIES 
T h e  n e w  A p p l e  I I  w i t h  Applesoft BASIC bui l t - i n !  E l i m i­
nates the need for a $200 Firmware Card and i n c l udes 
new Autostart ROM for easy operation.  T h i s  combined 
with the F R E E  accessories from N C E  could save you u p  
t o  $400 on a 4 8 K  A p p l e  I I  system'  
1 6K Apple I I  P lus- $1 1 95 (take $ 1 00 i n  free accessories) 
32K Apple I I  P l u s - $1 345 (take $ 1 50 in free accessories) 
48K Apple I I  P l u s - $ 1 495 (take $200 in free accessories) 

Apple I I  Accessories 

Centron•cs P n nter Interface 
Disk and Controller . Call for Ava i lab i l ity . 
Second Disk Drive 
Parallel Printer Card 
Communications Card 
Hi-Speed Serial Card . 
Firmware Card 
Hobby/Proto Card . 
M i c roverter RF Mod. 
Sanyo M2544 Recorder . 

PET ACCESSORIES 
Commodore Dual Floppy Disk Drive . 
Commodore Printer (tractor feed) . 
Commodore Printer (fr ict ion feed) 
Second Cassette - from Commodore . 
Commodore PET Service Kit . 
Beeper - Tel ls when tape is loaded 
Petun1a - Play music from PET . 
Video Buffer - Attach another CRT 
Combo - Petunia and V1deo Buffer 
New Serial  Printer Interface for PET . 

You c a n  i n s t a n t l y  t u r n  
your PET i n t o  a speedy 
and efficient professional 
c o m p u ter. I ts easy w i t h  
the n e w  400K D i s k  Drive 
and Memory Expansion 
from Comp u t h i n k  Add u p  
to 3 2 K  i n ternally t h e n  load 
20K p ro g ra m  i n  o n l y  3 
seconds! 

Drive $1,295.00 
Memory Expansion 

16K . .  $425.00 
24K . .  S525.00 
32K . . . . . . S615.00 

��'lJ from Heath Data Systems 
The Al l - ln -One Computer 

Dual  Z-80 Processors • Bu i lt- in 1 02K Floppy Disk • 1 6 K  
t o  4 8 K  R A M  • 2 5  x 8 0  Character Display • Upper/Lower 
Case and Line Graphics • 80 Character Keyboard with 
Keypad • 8 User-defi nable Keys • Two BASIC's and 
Auto-Scribe Word Processing available • Ca n support 
CP/M l!�����������!����e�� Heath's t h i rd generation of computers is a compact.  
h i-style desktop unit which 1 n c ludes a complete termi-
naL a computer and a disk Ali-In-One! System incl udes 
Bootstrap i n  ROM. other programs available separately. 
HDOS operating system i n c l udes Heath's BASIC. an as­
s e m b l e r  and text  e d i t o r  a l o n g  w i t h  i mportant  d i s k  NOW $1 ,098 

Graphics pri nter 
for Apple I I  

uti l i t ies.  Microsoft language requires HDOS. 

SUPER SALE PRICE 
TOO LOW TO ADVERTISE 

I m mediate Delivery - 2-Year Factory Warranty 
You may have seen the Hazelt ine advertised at $850. You 
may have seen i t  sale prices at $749 or even S699 but our 
new p r i c e  is so tow that we can't  even advertise it. Call us 
for a q u ote. Hurry, we have a l i m i ted quantity at this price. 
The 8048-based Hazeltine 1 400 has a 1 2 "  screen. 24 x 80 
d ispl ay. TTY-style keyboard. addressable cu rsor. and 
RS-232 1/0 from 1 10 to 9600 baud. 

Hazeltine 1 5 1 0 - S 1 1 95 

Hazeltine 1 520 - S1499 

LOW COST 
P R I NTER 

FOR 
PET $395 

l noo; •<. .J {O"l[l ••t•·' • "·'<.or :>•S""O.: 

;.,,,.:;o•· -.SR 3J ; •. ,,..,nal ·�·ao . · 

aaa..: n k  y(ur P( I <.  .n, .. l.l( • �< 

I N  STOCK 
NOW 

1+1==3·RIGHT! 
EDUCATORS 

ORDER YOU R  
FREE PET 
TODAY! 

Between now and Nov. 30th any educational inst i tut ion 
which buys 2 PET's at l ist  price w i l l  receive a 3rd PET. 
ABSOLUTELY F R E E !  That's r ight .  F R E E '  For example. 
buy 2 8K PET's at $795 each and get 1 BK PET. FREE. Buy 
I 16K at $995 and 1 32K at 51.295 and your school w i l l  
receive 1 16K PET absolutely F R E E !  Join t h e  h u n d reds of 
p u b l i c  & private schools.  col leges.  and U n i versities who 
have bought from us with confidence. Look at o u r  PET 
box i n  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 resolut ion graphics from your 
Apple using the IP-225 printer and graphics option from 
IDS. The JP-225 is a tractor feed primer with 96 possible 
characters. Line length is 80/132 col .  with a speed of 
50/80 cps. We i n cl u de software which allows it  to use 
either parallel or serial interface at 1200 baud. ABSO­
LUTELY FREE (you save $50)' 

WH89 with 1 6K RAM 
WH89 with 32K RAM 
WH89 with 48K RAM 
WH 17 Second Disk Drive . 
Dual-port Serial I n terface �?2�

s
�fte���78 System

. 
Word Processing 

· · · · · S2,29S you need more information just call ,  we love questions. 

. . .  • giii� 1-S-A_N_Y_O_M_O_N_I_T_O_R_Q ___ --)----
. .  $85 

$100 $1 69 $279 
. . . . .  $100  

. . . $395 9-inch 't!4Q_ 1 5-inch � 

CompuMart SINCE 
1971 

Department BYB9 
270 Third St., Cambridge, Ma., 02142 
To Order Call 1 (800)343·5504 

· 

in Mass. (617)491·2700 

� 8  
Circ le 54 on i nqu i ry card. 

Member: 
Computer Dealers 

Association 

I M PORTANT O R D E R I N G  I N FOR MATION 
All orders m ust include 4% shipping and handl ing. Michigan residents add 4% 
for state sales tax. All foreign orders (except Canada) need an additional 10% for 
shipping a nd handling. 

Phones open from 9:00 a.m. to 7:00 p.m. EST Monday·Friday, 10:00 a.m. to 
5:00 p.m. Saturdays • P.O.'s accepted from D & B rated companies - ship· 
ment contingent upon receipt of signed purchase order • All prices 
subject to change without notice • Most Items in stock for immediate 
shipment - call for delivery quotation • Sorry, no C.O.D.'s • 
In the Ann Arbor area? Retail store open 1 1 :00 a.m. to 7:00 p.m. Tuesday· 
Friday, 10:oo· a.m.to 5:00 p.m. Saturdays (Closed Sunday and Monday) 

If not satisfied, return your purchase with-in 10 days for full 
refund of purchase price! 
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-SN7400N . 16 SN7401N . 18 SN7402N . 18 srH4DJN . 18 SN74().1N 18 SIH405N .20 SN740611 .29 Stl7407tl .29 SN7409N .20 SNH09N .20 SN7410N . 18 SN741 1N .25 SN7412N 25 SN7413rl .40 SN7414N .70 SN7416N .25 SN7417N .25 SN7420N .20 SN7421N 29 Sll7422N .39 SN742311 25 Stl7425N .29 StH425N .29 SN7427N .25 SN742911 39 SN7430N .20 SN7432N .25 SN7437N 25 SN743Btl .25 SN743911 .25 SN744QN .20 5117441/1 .89 Sll74�211 .49 Stl744JN .75 Stl7�44fl 75 SN7445N 75 SN7446N 69 SN7447N .59 SN7448N .79 SN7450N .20 SIH451N .20 SN7453N .20 SN74s.fN .20 SIH459A .25 SII7460N .20 

7-,�po ,;r l *wtM 
SN7472N .29 SN7473N .35 SN7474N .35 SN7475N .49 511747611 .35 SN7479N 5.00 SII7480N .SD SN7482N 99 SIH483N 59 SN7485N .79 SN7486tl .35 Sta489N 1 .75 SN7490N .45 SN7491N .59 SN7492N .43 SN7493N .43 SN749-IN 65 SN749511 .65 SN7496tl .65 St47497N 3.00 5N7�100N 89 sra.;Jom .35 Stl7 4 1  09�1 . 59 SN74116N 1.95 5117412111 35 SN74122N .39 SIH4123N .49 SN74125tl .49 SN74126N .49 SN74132N .75 SN74136N .75 SIH4141tl .79 St/7414211 2 95 StHJ14311 2.95 SU741<!4N 2 95 St1741JSII 79 S/4741471/ 1.95 Stl74148tl 1.29 S/174150N 89 Sti7415HI 59 S/17415211 .59 Stl74153N .59 Sl/74154tl .99 SN7415511 .79 SN74156ft .79 SN7415W 65 

SN74160N 5N74161N 5117416211 SN74163N SN74164N SN74165N SN7416611 SN7416m 5N7�17ml SII7417UI 5N74173N St174174N Sti74175N SN74176N SN74177N SN74179N Stj7.;180N S/174181N SII74182N SN7418JI/ StH4185N Sti74186N SN7.!188t/ Sti74190N 5117419111 5N74192N SN74193N SN74194N SN74195N St/74196N Stl7419711 5N74198tl stm199tl SN745200 5117425111 Stm279tl srm2B3tl St/7428411 5117428511 St174365N 5117436611 SN74367N SN74368N Sta4390N SN74393N 

.89 .89 1.95 .89 .89 .89 1 .25 1.95 1.59 6.00 1.25 .89 .79 .79 .79 1.95 79 1.95 .79 1 .95 1.95 9.95 3.95 1.25 1.25 .79 .79 89 . 69 .89 .89 "' 1 .49 4.95 99 79 2 25 3.95 3.95 .69 .69 .69 .69 1.95 1.95 

I NT E R N AT I ON A L  
T I M E  ZONE CLOCK 

• F o u r  i n d i v i d u a l l y  pro­
grammed c I o c k s to time 
zone of your choice 
• Single synch. switch to 
synchronize time zones 
• Alterable vinyl lettering 
(change zone identity let­

tering when desired) 
• Hrs., minutes & seconds 
displayed for each zone 
• Hi-bright LED digits (.6" 
character height) 
• Continuous AM or PM in­
dication using 12 hr. format 
SPECIFICATIONS: Power: W01ll plug transform­er Input vollage 117VAC60Hz output voltage 12VAC 60Hz. Case: Standard: wood mold­ing wfslmulated walnut f in· ish red plexlglasslens. Black textured ABS back. Dimensions: 5" x 18" 

D I G I TAL STOP T I M E R  
O R  CLOCK 

• 1 0  h o u r  stopwatch timer 
• 1 2 or 24 hour operation 
• 6 function controls: fast, sJow, 

reset, 1 2/24 hour and 5/6 digit 
• Large .560" red display 
• 50Hz or 60Hz operation 
• Includes mounting bracket 
• Size: 4" X 2" X 5" 

hold, 

T2-4 Assembled . . . . . .  $ 1 59.95 J B 1 001 A Assembled . . .  $59.95 

DISCRETE LEDS --== 
.200# dta. 

TIMEX T1001 
l1QU10 CRYSTAL DISPLAY CLASS II XC556R red 5151 

XC556G green 4/S1 
XC556Y yellow 4/S1 
XC556C clear 4/SI 

.200� dla. 
XC22R red 
XC22G green 
XC22Y yellow 

.no· dta. 
MV10B red 

.085" dla. 

5151 
4/SI 
4/SI 

4/SI 
MVSO red 6/S 1 

INFRA-RED L E D  
tWx1Wx1/16� 11at 

5/S1 

.125� dla . 
XC209R red 
XC209G green 
XC209Y yetlow 

.1B5" dla. 
XC526R red 
XC526G green 
XC526Y yellow 
XC526C clear 

.190"dla. 
XC111A red 
XC1 1 1 G  green 
XCIIIY yellow 
XCt t t C  ctear 

5/SI 
4/S1 
4/S1 

5/SI 
4/S1 
4/51 
4/S1 

5/S1 
4/51 
4/S1 
4/SI 

F1ELO EFFECT 

4 D I G I T  5" CHARACTERS 

THREE E N U N C I ATORS 

2.00" X 1 .20" P A C K A G E  

INCLUDES C O N N E CT O R  

T1001 -Transmiuive S7.95 
T1 001 A-Rellectille 8.25 

DISPLAY LEDS 

AY-S-9100 AY-5-9200 AY·5-9SOO AY-5·2376 HD0165 74C922 74C92J 
ICM7045 
ICM7205 
ICM7207 
ICM7208 
ICM7209 

MCM6571 
MCM6574 
MCM6575 

TELEPHONE/KEYBOARD CHIPS Push Button Telephone Dlaller Repertory Dlaller 
CMOS Clock Generator Keyboard Encoder !88 keys

! Keyboard Encoder 16 keys Keyboard Encoder 16 keys Keyboard Encoder (20 keys 
ICM CHIPS 

CMOS Precision Timer 
CMOS LEO Stopwatchmmer 
Osdllator Controller 
Seven Decade Counter 
Clock Generator 

NMOS READ ONLY MEMORIES 
128 X 9 X 7 ASCll Shilled with Greek 
128 X 9 X 7 Math Svmbol & Pictures 

128 X 9 X 7 Alpha' Control Char. Gen 
MISCELLANEOUS 

Sl4.9S 14.95 4.95 
14.95 7.95 7.95 
6.25 

24.95 
19.95 

7.50 
19.95 

6.95 

13.50 
13.50 
13.50 

Quad Low Noise bi-let Op Amp 2.49 
S�itching ReQulator 4.49 

5:�fJ: ��j��h�r�s�,e
u
r'

ator 
1�:�� 

Hi-Speed Divide 10/11 Prescalet 1 1 .95 ��otg��:��n��o
Q
n
. g��oe-

r�t��tor 1�:�E 
5�hz 2-phase MOS clock dri11er 3. 75 
.27" red num. display w/integ. logic chip 10.95 TV Camera Sync. Generator 14.95 
41h Digit DPM Logic Block (Special) 3.95_ 
31h Digit AID Converter Set 25.00tset 

TL074CN 
TL494CN 
TL496CP 
1 1 C90 
95H90 4N33 
MK50240 
DS0026CH 
TIL308 
MM5320 
MM5330 
LD110/1 1 1  MC14433P 3YI Oigil AID Conr"-"'-'--,S;;;N;c7;;6,.-47o;o7;-_l-'-3._950 - LITRONIX ISO-LIT 1 

Photo Transistor Opto-lsolalor SOUND GENERATOR 
{Same as MCT 2 or 4N25) �o

e�e��t!�r
C

��;��:a����� 
49\i each $3.95 each 

TV GAME CHIP AND CRYSTAL 
i��;Jd-!s

5���:ea��P���� ��;m�i�t�� �;�:�t �nc�:_13�tc. 7. 95/set 
XA205 S8.40 EXA R XA2242CP 1.50 
XA210 4.40 XA2264 4.25 
XA215 4.40 XA2556 3.20 
XA320 1.55 XA2507 2.99 

POLARITY HT PRICE TYPE POLARITY HT PRICE XA-L555 1 .50 JE2206KB 1 9.95 XA3403 1.25 �C�0�41l00�--::2J---C�/M:":"Q=-:S:---o::C0::40::":70::--�55.-I ��� 1 Cnmmnn Anode-red 270 2:95 MA/16730 Cornmon Anode- red = 1 560 .99 ����� :� ���� �:�� ��:��� k� 
�cgo;�D06; .·�.�' ',,o:o,',', ' ',', gg���; �� �

�·
�:A��

�
. 

�:m'm��������:-���� ��� 4
, .l,l, ���� ��� g��:::�� �:���!:���-�·�- ·_ k,:� �� ����g� 1 :rs ����� �:�� ��:�� ;:� .. � CD�076 1.39 , .. Comrnon Gathode-rell 187 MAtl 6760 Cornmon Anode-red vv 99 XA131 0p 1 _ 9-5 XR2209 1 . 75 XA4212 2.05 

���: :!� ������ �� ����ii H �;� H� ������ ����::���: :�� ,_�� ��;��
780 g������ ���

hdne����
e
� 1 :�� :� ��l:�cN t�; ����g �:�� ��!�� 1:;� 

����:� :�� ����� : �; C0�098 2 49 MAfl 74 g����� �����-;��d �� ,_ �; �t��; g������ ���d0e��;�ed .300 '99 XA1 489 1 . 95 XA2240 3 .45 XR4741 1 .47 

g���:� -�� g�:�� -:� �:�g��!�� :::�� �:�� :� g����� ��h�ed:��-��:w ��� �� gt��� g������ ����n:_��rded -�� ::�i ��;;::;:
-

0..:.10�0-E_S_�:;;;;:.-TY"',.;;��;:;':..,v�"'��s,..:.,v;;,�..:.A I..:."-..:',:.,2�1:.,1 _�,-t, 
C04014 1 39 COJQ44 89 MC14�11 14.95 MAt/3620 Common Anode-orange 300 �9 OL746 CornmonAnode-rcd : l  .630 1 .49 TYPE VOLTS W PAIC� 1N4003 200PIV 1 AMP 12/1 00 C04015 I 1!l. C04046 I 79 MCI4419 �.95 MA/1 3630 Commnn Annde-otangc -'- 1 .300 99 OL747 Common Anode-red 600 1.49 1N7J6 3.3 400m 4/1 00 1N4004 400 PIV 1 AMP 12/1 .00 C04016 .49 C04047 2.50 MCt4�33 1 9 95 MAN 3640 Common Caltlode-orange .300 99 OL749 Commnn Cathode-red :!: l  630 1 49 111751 5.1 400m 4/1 .00 1N4005 600 PlV 1 AMP 10/1.00 C04()t7 1 . 1 9  C04048 1 35 MC14506 75 MAN-1610 Common Anode-arange 300 99 Ol750 Cammon Cathode-red .60() I 49 1N752 5 6  400m 4/1.00 1 N4006 800 P IV 1 AMP 1011.00 C04018 .99 C04Q.:9 .49 MC1�507 99 MAtl4640 Common Catholle-oranoe .400 .99 DL33B Common Calhode·red 1 10 35 111753 5 2  JOOrn 4/1.00 IN4007 1000 PIV 1 AMP 1011 .00 C04019 .49 C04050 49 MC14562 14.50 MfiN 4710 Cammon Anode-re� 400 .99 fN070 Common Gathode .250 69 1/l754 6.8 400m 4/1.00 INJ600 50 200m 6/1 .00 C04020 1 19 COJ051 1 19 MC14563 3 50 MAN 4730 Common Anode-red � \ .400 .99 Ftl0358 Co111mon Catho!le = 1 .357 .99 111757 Q.O 400m 4/1.00 IN4148 75 10m 1511 .00 COJ021 1.39 C04053 1 . 19 CD4508 3 95 MAN 4740 Common Catho!le-red .400 .99 FN0359 Comrnor1 Caii\Ode .357 75 1N759 12.0 400m 4/1.00 1N4154 35 10m 12}1.00 C04022 1 . 19 C0�055 2 95 C04510 1 39 MAN ;\810 Common Anode-yellow .400 .99 Fl/0503 Cnmrnon Cathode(ftlOSOO) .500 .99 1N959 8 2  400m 4/1.00 1N473J 5 1  lw 28 C04023 .23 CD�059 9.95 CD�511 1 29 MAN 4840 Common Galhode-yellow JOO 99 ftl0507 Common Anode (F/l0510) 500 .99 111965 15 400rn 4/1.00 INJ734 5.6 lw 28 C0402� 79  CD�050 1 . 4 9  C0�515 2 95  MA/16610 Cnmmon Anode-orange-0 0 560 .99 5082-7730 Common An!Kle-red .300 99 W5232 56 SOOm 28  1N473S 6.2 lw 28 C04025 23 C0�066 .79 C04518 1 29 MMl 56J() Common Anode-oran�e .:. I 560 99 HDSP-3�00 Cornman An!Kle-red .600 I 50 1tl523J 6.2 500m 28 IN4736 6.8 lw 28 C04026 2.25 C04068 .39 C04520 1.29 MAll 6640 Commnn Calhode-oran�e-0 0 560 .99 HDSP-3�03 Common Calhode red 800 I 50 1/l5235 6 8 500m 28 1N4738 8.2 lw 28 

._.,:':::.";:;"�'-.....;6::,9 __ ..;C;::0;:40�69:"::':0::';;:".....;--:;:'';;;45;::66:....�':::.·":..j �i:� �: ������ ���doed-�-���a;:e 
� 

1 
-��� -� ;�g��� � � � ���- �����it;.��g� �� �:.:� i���� 1�.5 ��� �: ;�:J;; :� :: :: 

;��� �� 1 4COO �!g i�� �::; ���� ���� ������ ���e�������-�- �� ::� ��:�:���� �vxcr;a;�t �i;t,���:����lmat -�� �� :�� :���:5 �� ���rn 611.�� ;�:;:1 1� ;11� i� :��; i:�g HC04 39 74C85 2.49 74C173 2.60 I-------------.------...... -------...... ------J IN458 150 7m 6/1.00 INI 185 150 PIV35 AMP 1.70 
���� :�� �:��� :::� �:�:� �::� RCA ll NEAR CALCULATOR CLOCK CHIPS MOTOROLA i�1��� 18�0 PIV i0A�lP ,�Ji:� \�: ::� �� �:��� :�� �:� 74C14 1.95 74C95 1.95 74C195 2.49 CA30I3l 2_ 15 cA308211 2,00 CHIPS/DRIVERS MM5309 54.95 MCI408L7 54.95 74C20 .39 74C107 1.25 74C922 7.95 CA20231 2 56 CA3083N 1 GO MM5725 S2.95 MM5311 4.95 MC1�08L8 5.75 SCR ANO FW BRIDGE RECTIFIERS 7JC30 39 74C151 2.90 74C923 6.25 CA3035T 2 48 CA3086N .85 MM5738 2.95 t.\1>15312 4 95 MC1�39L 2.95 C360 15A �· 400V SCR(2N18�9} $1.95 74C42 1.95 74tl5-1 3.00 74C925 8.95 CA30391 1 35 CA3069N 3 75 OM8864 2.00 MM531� ;: 95 MC3022P 2 95 C36M 35A (" 600V SCR , _95 
;�g� 2-�: ��g:�� �:!� ����6 � -�� :��� � �� ���i��i : �� g::::� 1 .� :::;�;�:: � :; �:����r74416) �-�� 2N2328 1.6A C<• JOOV SCR .50 

�����;�.....;--�, ·��-----l'�"�I·N�"�E�A�'�'R'�--���;,:���"''--�·�-��� Ig:���:IT;�: __ i' ·�������·;����;
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���:��;1M��.������,;�· ; ____ _2i�:;���;!�:�:���:��--�;�t:l�f�ooy

v
�vNSTSfO��t:f:���:��:����----::�::�� LM\06H 99 LM71 1 N  39 .. CA30811l 2 00 CA3600N 3 50 C.A. LEO !!liVer \ .50 Cl l OO l 6 95 MC4044p J .SO CI0681 50 TRAN ISTORS 2N3904 4/1 .00 LM300Ii .8() LM340K-18 1 .35 LM7231liH .55 IC SOLDEATAIL - LOW PROFILE (TI N) SOCKETS MPSA05 .30 2113055 .89 2N3905 411 .00 

t��E�
N
III 1 :!� t�g:��:�

4 ::�� ������NIH ::!i 8 p111 LP 1$�� 25;:9 50;�00 • -- 22 pin LP S1 ��; 
25�� �;�00 �����06 �ii:�� ��ii�i5 s,: :�� ��!��� ��::�� LM340T-6 1.25 14 pm LP .20 . 19 18 � 24 pin LP .38 .37 .36 11598 6/1.00 2N3398 511 .00 2N4123 6/1.00 t���g��:: , :� t��!�{:�2 : ·�� t��:;����� -�� :: �:� t� -�

� -�� -�� �:::� t� :� ::; -� 1��� : :;� ������ !:::: ��!�� ���:� 
LM309ti 1 10 t�����::� \ �; t�:;����H 1 �� 20 pm LP 34 32 30 SOLDERTAIL STANDARD (TIN) 40 !lin LP .6J .62 .61 ��;�! 41: -� �;��5:6s38A 411 .00 ��!�� 4/1.00 
lt.I309K 1 25 LM340T-2J 1 25 LM1458Cil/H 59 14 1lrn SI S 27 25 24 - - 28pm ST S .99 .90 .61 2N2219A 211 00 I.IPS3702 511 ·00 2N4.:o2 ::: ·gg ',�l,l,:,�,':,� 6

:
.:,
'
:0

5 tm��:: l � �l:l�,:,
1
:,
�
:5
8
"6:"v�; 

1

1
1
·.:,!, il ::: il !! l\ !! SOLDERTAIL STANDARD (GO��;::

�
: 

: ;: : � : � !�!!!�"""' l:� : :r:i�" lil � l��* lii 5 
LM318C/IIH 1 .50 LM380/I 1 25 MC17415CP 3.00 14 pm SG 35 32 29 28 pin 5G 1 . 10 1.00 :90 ���253:3�; ��!:� ��37�6°5 ��;:gg ���088 4�1·00 
" LM37711 4 00 " 8 pm SG S 30 .27 24

- -
24 pin SG S .70 63 57 PS 087 4 1 00 

LM3I9N 1·30 LM380Ctl .99 LM211 1 11 I .SS 16 1lln SG 38 35 32 . 1 36 pin SG 1 .65 1.40 1 .26 2tl2484 4/1.00 MP53705 5/1 00 2N5089 4/1 .00 
t�����:�_2 ::�� ���:�� :: �� ������� �:�� 18 Din 5G 52 .47 43 40 pin 5G 1.75 1 .59 US i�i:g� ;:1t_.gg ������ �i::�� ��;�;� ;�::�� LM3201H2 1.35 NE501N 8.00 LM3065N 1.49 8 pin WW S 39 38 31 WIRE WRAP SOCKETS PN2907 Plastic 711.00 2N3724A .65 PN5138 511.00 
������: :� ::�; ������ ::�� t�����(3�01\ �� :� �:� � -�� :�� �� (GOLD) LEVEL # 3 �� �:� = S 1:� ::; :�; 2N2925 511.00 2N3725A 1.00 ��;��� �:::� l1.1320K-24 1 35 NE531H/V 3.95 LM3909N 1.25 15111n WW 43 42 41 

-
- 28 pin WW 1 .40 1.25 1 . 1 0 MJE2955 1.25 2N3772 2.25 

t������:; 2 \ �; ��i��I � :  �����55v 4 :� J� �:� � -�; :� .�� !� �:� = �:�; :::� U� 2rnos3 211.00 ���!�� 51 � -� ;���; ;�;:  
tl1lF,H; i ll �!Ei� q! ;t'�g�" l! 1 /4 WATT RESISTOR ASSORTMENTS - 5% 

CAPACI!O.f! fi�;.���:��� cg���R 
�����;:j: ::�; llt556tl 99 75-153C/l 39 TO OIH.T 1; OH:.I 1� OHr.l 18 Otd.T .'.' mu.1 10 111 05 .0� .03 00\1,f Q5 '"]::f' 035 
LI.\323K-5 5.95 ����� ;_� ������ -�� ASST. l S e� �i OII/.1 ! l OW.\ J9 0W.1 �i OHM 5h tnlr.1 50 PCS $1 .75 �� �: :�� -� :� :�7(F :�� -� :��� 
����:� 1 �: ������/II �:�� ;�::��N ·:: ASST. 2 5 ea ��� ��::;:: ?�� ;;::�� ��� �::::: ;�� �:::�:� �:::� �:::�� 50 PCS 1 .  75 ��� �: -�� :�! :�5 :���� :� :�; :� 
��;���:� ::;� ������� 1 :�; �������� ,:�� -170 [J\IM '•liO I 111M !,80 UH/,\ 11�0 ()1 Jr,1 �70 ol .OSIOO s�LT ���R Fi{:lCAPACITORS ' 12 .09 .07S 
LMJJOK-8 1 35 tlE570N .\ 95 RC�lSl 3 9S ASST . 3 5 ea U� 1 .�' /.2� .>_;,., 50 PCS 1 .  75 .OOiml . 12 10 .07 .022ml .13 . 1 1  .08 
ll1r •• IIJoi34D0KK:1125 11 3355 lt.I703Ctl/H 69 RC419� J 95 J .J,. l_Q� .:.�.. 5.6-. l•.lh ���ml g -:� :�; --�rr:r

ml -�: :;� . :� LM71J9rj/H 29 RC�195 � .49 ASST. I1  S ea 8 �· 10• 1:'" I � · 5D PCS 1 .75 Olmf .12 .10 .07 .22m! 33 .27 .22 7�LSOO 29 7 4 LSOOTIL 74LS138 89 :'t• �.- · \3" +2[1"A. DIPPED TANTALUM$ !SOLIDI CAPACITORS 
��t��� � 74LS�7 89 ��t�:�� :: ASST. 5 5 ea �£.,., b!i• d?" 100· l.'u· 5D PCS 1 .  75 . :�A�v :�: :�� :g g��� :� :� :�� 
74LS03 29 74LS51 29 HLS\55 89 1 �0' 18U" �20" ?IO,., l10• 22/35V 28 23 17 3.3/2SV .35 .31 .27 
��t�� �� ������ �: 74LS157 89 ASST . G 5 ea J90· .: lQ., �&!!" 660-. 8!0· 50 PCS 1 . 75 ]�g�� �: �� g ::�:��� :� :� j� 

74L573 45 74LSlSO 1 15 11.1 I .�M UM 1 .81.1 ?.<'1.1 
SO PCS 1 _75 68/35V .28 .23 .17 15125V .75 .68 .59 

��t��! �; 74LS74 .15 ��t�:�� : �� ASST. 7 5 ea 2.nl j,JM 3.91\·1 UM !diM 1 .0/35V .28 .23 17 'l2/6V .75 .60 .50 
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Transistor Checker 
- Completely Assembled -

- Battery Operated -
The AS! Transistor Checker is cap­
able o f  checking a wide range of 
transistor types, either "in circuit" 
o r  o u t  of circuit. To operate, 
simply plug the transistor to be 
checked into the front panel 
socket, or connect it with tho alii· 
gator c l i p test leads provided. 
The un i t  safe l y and automatically 
identifies tow, medium and high· 
power PNP and NPN transistors. 
Size: 3�" x 6X" x 2" 
"C" cell battery nor included. 

MICROPROCESSOR CO 
---808DA/8080A SUPPORT DE'JICES---

808DA CPU S 7 95 
8212 8-Bil Input/Output 3.25 
8214 Priori!y lnter�up! Conuol 5.95 
8216 Bi-Directional Bus Driver 3.49 
8224 Clock Generator/Driver 3.95 
8226 Bus Driver 3.49 
8228 Svstem Conlloller/Bus 011ver 4 95 
8238 System Controller 5.95 
8251 Prog. Cornm. 1/0 (USART) 7.95 
8253 Prog. Interval Timer 1�.95 
8255 Prog. Perlph. l/O (PPI) 9.95 
8257 Prog. OMA Control 19.95 
8259 Prog. lnterrupt Con!rol 19.95 
---seOOI6BOO SUPPORTOEVICES---

MC6800 MPU $14.95 
MC6802CP MPU wrth Clock and Rarn 24.95 
MC6810API 128X8 StaHc Ram 5.95 

M-Z80 
M-CDP1802 
M-2650 

2513(2140) 
2513(3021) 
2516 
MM5230N 

1101 
1103 
2101(8101) 
2102 
21L02 
211t(8111)  

User Manuar 
User Manual 
User Manual 

ROM'S 

Cltaract�r Generator(upper case) $9.95 
Character Generator(lower case) 9.95 
Cllaracter Generator 10.95 
2048-Bit Read Only Memory 1.95 

RAM'S 

256X1 Static 51.49 
1024X1 Dynamic .99 
256X4 Static 3.95 
1024X1 Static 1.75 
1024X1 Statrc 1.95 
256X4 Static 3.95 MC6821 Per�ph. loter. Adap! (MC6820) 7.49 '--,���;::;,�;��;;:�.;;�;��� MC6828 Priority lntenupt Controller 12.95 t MC6830l8 1024X8 Bit ROM (MC68A30·8) 14.95 

2 1 1 2  
2 1 1 4  
2114L 

256X4 
1024X4 
1024X4 

Static MOS 4.95 
Static 450ns 795 
Statrc 450ns low power 10.95 

Part No. 
DB25P·4-P 
DB25P·4·5 
DB255-4-5 

DJI4-I  
DJI6-I  
DJ24-I 
OJI4 - I - 1 4  
DJI6-I-16 
DJ24-I-24 

DB 25 Series Cables 
Cable Length Connectors Price 

4 ft .  2-DP25P 515.95 ea. 
4 Ft .  I -DP25P/1 ·255 5 1 6 . 9 5  ea 
4 ft .  2-DP255 517.95 ea. 

Dip Jumpers 
1 11 .  1 --1 4  Pin 
I I I . 1 - 1 6  Pin 
I II. 1 -24 Pin 
I II. 2 - 1 4  Pin 
I II. 2 · 1 6  Pin 
I ft. 2-24 Pin 

PRINTED CIRCUIT EDGE-CARD 

Sl .59 ea. 
1 .79 ea. 
2.79 ea. 
2.79 ea. 
3.19 ea. 
4 .95 ea. 

MC6850 Asynchroflous Comm ACiapter 7 95 
MC6852 Synchronous Serial Data Adapt 9 95 
MC5850 0·600 bps Digital MODEM 12.95 
MC6862 2400bps Modulator 14.95 
t.IC6880A Quad 3-Siate Bus. Trans. CMC8T26) 2 25 
- MICROPROCESSOR CHJPS-MISCEllANEOUS -

Z80(780C) CPU St4 95 
Z80A(780-I) CPU 16.95 
CDPI802 CPU 19.95 
2650 MPU !9.95 
6502 CPU 1 1 95 
8035 8-Bit MPU w/clock. RAM, I/O lines 19.95 
P8065 CPU 1 9.95 
TMS9900JL 16·Bi1 MPU w/ltardware. multrply 

& divide 49.95 
----- SHIFT REGISTERS -----

Dua1 25 Bit Dynamic $. 50 
Dual 50 Bit Dynamic . 50 
Dual 16 Bit Sialic .50 
Dual tCO Bit Static .50 
Oual 64 Bit Accumulator .50 
500f512 Bit D�namic .89 
1024 Dynamic 3.95 
Hex 32 Bit Static 4 .95 
Duai 132 Brt Static 2.95 
512 Static .99 
1024 0ynamic 2.95 
Duai 256 Brt Statrc 2.95 
Oual 250 Static 4 00 
Dual 2408rt Static 4 00 
Quad 80 Brt Static 2 95 

695 
"' 

2114·3 1024X4 Static300ns 10.95 
2 1 14l-3 t024X4 Static 300ns low power 11.95 
5101 256X4 Static 7.95 
5280/2107 4096X1 Dynamic 4.95 
7489 16X4 Static 1 .75 
74S200 255Xt Static T rrstate .:.95 
93421 256X1 Statrc 2.95 
UPD414 " Oy11Jmic l 6 pin 4.95 

(MK4027) 
UP0416 16K Dynamic 16 pin 25011$ 9.95 

(MK4116) 
TMS4G44- 4K Static 14.95 

45tll 
TMS4045 t024X4 Static 14.95 
2 1 1 7  16.384X1 Dynamic 350ns 9.95 

{Muse marked) 
MM5262 2KX1 Dynamic 4/1.00 

PROM'S 

t702A 2048 FAMOS 55.95 
27161tiTEL 16K" EPROM 59.95 
TMS2516 16K' EPROM 49.95 
(2716) "Requires single -t-5V power supply 
TM$2532 4KX6 EPROM 89.95 
2708 8K EPROM 10.95 
27161.1 16K'' EPROM 29.95 

··Re!luires 3 voltages. -sv. ··5V. +12V 
5203 1(1.18 FA/.10S 14.95 
630 1 - 1 (761 1 ) 1024 Tristate Bipolar 3.49 
6330·1(7602) 256 Open C Bipolar 2.% 
82523 32X8 Open Collector 3.95 
82SII5 J096 Bipolar 19.95 
825123 32X8 Tristate 3.95 

'7J I86 511 nL Open Coltector 9.95 
74188 156 TIL Open &l:lllector 3.95 
7JS287 1 024 Static 2 .95 

D I GITAL 

�� S�cinp-nn -Ooub1e Reali-���� st�r:�;e�o�::��;''s 054 t o  070 P.C. Cards r==...,.=='--------'5'-'.95'--r-";;;...-...;;; _ _;..;..;. _____ .;;.;.;-1 
PINS (Solder Eyelet) 
PINS (Solder Eyelet) 
PINS (Wire Wrap) 
PINS (Wire Wrap) FEATURES: 

T H E R M O M E T E R  K I T 

------- - -,-----,:::--,,.-, • Full 8 bit latched output tor m1cro· �_;;;_;;;,;;.;;.....;:,;. _____________ -4 •••. >fl• processor use 

�'!! _!i4 • 
���:�:����;�1�0�ys w1th one be•ng br·  1•1-:w: • Oebounce cncurt provrdeo tor all 19 

: � : ' • t�� reaoout to ver1!y entues .__ _ __;.;::;_;;"--' • ;�s�0������:0c11ng w1ttr standard 16 prn 

-----------
/ 

• Four .630"ht. and two .JOO"ht. 
common <�node displays 

• Uses MM5314 clock ch ip 
* Switches for hours, minutes and hold functions 
• Hours easily viewable to 30 feet * Si mulated walnut c ase 
• Jl5VAC operation 
• 12 or 24 hour operat ion 
• Includes all components, case and wall transformer 
• Size: 6lf• x 31/e x 1'1'4 

J E 747 . . . . . . . . . . . . . . $29.95 

JE701 

• uses clock ch i p 
• Switches for hours, minutes 

and hold modes 
• Hrs. easily viewable to 20 ft. 
•Simulated walnut caso 
• 1 1 5  V AC operation 
• 1 2  or 24 hr. opcrn tion 
• I ncl. all components, case & 

wnll transformer 

• Ontv · 5VOC reouned tor ooerallon� 
FULL 8 BIT LATCHED OUTPUT-19 KEYBOARD 

ine JE600Encooer Keyboard prov!Ces two separar� neoadecrmal 
diQIIS procuceo 1rom seauentral �ey ffilllts to atlow ouect prog­
rammlng 1or8 Drt m•croprocessor or 8 D•1 memorycntu1lS Tnree 
(3l addrtronal keysare pro·lrded1or user operatronswrtllonenavrng 
a brstabte outputavarlable Tne outputsare latched and moMored 
wrtn LEO readouts Atso rncluded rs a kev entiV strobe 

J E600 . . . . _ . . . . . . . . . $59.95 
Hexadecimal Keypad only . . . . . . .  $1 4.95 

oOuol sen5ors-switching control for in· 
door/outdoor or d ua l monitoring 

•Continuous LED .8" h t .  d isplay 
•Range:  ·40"F to 1 99"F I ·400C to lOOOC 
• Accur acy : ± 1° nominal 
•Set for Fahrenheit or Celsius reading 
•Sim. walnut case · AC wall adapter incl.  
•Size: 3 · 1 /4" H x 6-S/8"W x 1 ·3/8"0 

JE300 . . . . . . .  $39.95 
62-Key ASCII Encoder Keyboard Kit 

. 
,- t i ; ; • I I • � !  � =. ��.. 
j - 0 W l A 'T V U I 0 P [ a II! -

(-r =:' A  G 0 l' 0 H .I II l ! l \ -·' ' • Z )( C Y 0 N U � � J - ..;. ,--

The JE610 62-Key ASCII Encoder Keyboard 
Kit can be interfaced into most any com· 
puter system, The JE610 Kit comes com· 
plete with an industrial grade keyboard 
switch assembly (62 keysl. IC"s, sockets, 

FEATURES: 
• 60 Keys generate the full 128 char­

acters, upper and lower case ASCII 
set 

• Fully buffered 
• 2 user-define keys provided for 

custom applications 
• Caps lock for upper case only 

alpha characters 
• Utilizes a 2376 (40 pin I encoder 

read only memory chip 
• Outputs directly compatible with 

TTL/DTL or MOS logic arrays 
• Easy interfacing with a 16-pin dip 

or 1 8-pin edge connector 

connector. electronic components and a JE610 $79 95 double-sided printed wiring board. The • • • • • • 

$1 39 . 95 Kit Only�j/iiiiJp-1 
The PennywhlsUt 103 is t:�pable of recording data to and 110m audio tape -without 
;fiticat spti!dltQuirements tor the recordtf and itis ableta communicatedifeCIIywith 
anothe1 modern and te1minat for telephone "hamming" and communit:�tions. In 
addition. itislreeofcriticaladjustmentsandisbulltwithnon-precision, readityavaitable 
parts. 
Data Transmlulon Method . . . . .  Frequency-Sitift Keying, lull-duplex (hall-duplex 

Stlectable). 
Maximum 0�\a Rata . . . .300 Baud. 
Data Format . . . . . . . . . . . . . . . . .  Asynchronous Selial(returnto mark level requlred 

between each cnaracter). 
Receln Channei Frequenclas . . .  2025 Hz for sp<rce: 2225 Hz lor mark 
Transmit Channel Frequencies . .  Switch selectable: low (normal) "' 1070 space. 

1270 ma1k: High "' 025 space, 2225 mark. 
Raceiwa Senslllwlly . . . . . . . . . .  - 46 dbm accoustically coupled. 
Transmit level . . . . . . . . . . . . . . .  - 1 5  dbm nominal Adjustable !rom - 6 dbm 

to -20 dbm. 
Receive Frtquency Toler�nce . . .  Frequency reference automatically ad1usts to 

allowtor operahonbetween 1800Hzand2400Hz. 
Olgllai Oata lnlerlace . . . . . . . . .  EIA RS·232C or 20 mA current toop (feceive r i s  

optoisolated and non-polar). 
Powtl Requirements . . . . . . . . . .  120 VAC. single phase. 10 Watts 
ftryslcal . • . • • • • . • • . . . . . . . . . .  AU componenls mount on a stngle 5· by g· 

prrnted crrcuit board. All components rnduded 
. Audro Oscrllato1. Freauencv c·ounter andtor Oscrlloscope to !r 

TRS-80 
16K Conversion Kit 

Expand your 4K TRS·BO System to 1 6K.  Kit 
comes complete with: 

• 8 each UPD416-1 ( 1 6K Dynamic Rams) 250NS 
• Documentation for conversion 

TRS-1 6K $75 .00 
COMPUTER CASSETTES 

• 6 EACH 15  MINUTE HIGH 
QUALITY C-15 CA55mES 

• PLASTIC CASE INCLUDED 
12 CA55mE CAPACITY 

• ADDITIONAL CA55mE5 
AVAILABLE #C-1 5-$2 . 95 

UHF Channel 33 TV Interface Unit Kit 
Wide Band B/W or Color 5yslem 

* Converts TV to Video Display lor 
home computers, CCTV cament, 
Apple II, works with Cromeco Oaz-
11er. 50L-20. IAS-BO. Challenger. 
etc. 
MOD II is preiUned lo Channel 33 
(UHF). 

* I ncludes coaxial cable and antenna 
lransformer. 

$29 . 95 Kit 

.\ 
ULTRA-VIOLET ·····�); PRODUCTS. INC. 

EPROM Erasing Lamp 
•Erases 2708, 2716, 1702A, 52030, 52040, etc. 
• Erases up to 4 chips within 20 minutes. 
•Maintains constant exposure d istance of one inch 
•Special conductive foam liner eliminates static build-up 
•Bui lt-in safety lock to prevent UV exposure 
•Compact - only 7-5/8" x 2·7/8" x 2" 
• Complete with holding tray for 4 chips 

IDEAL FOR TRS 80 
• Size: 6Y.o''  x 3-1/8" x 1 ��" 

6-Digit Clock Kit $19.95 
���

b
��;t a;����X ;:���::a;i��- @ 150mA 62-Key Keyboard only . .  $34.95 t-----:R=-:E=-:G=-:U:-::l�A=-=T=E�D=--=p--=-W--E-R--S-U_P_P_l_Y __ S_N_e_w-4 if�l�::::�r:�r��'�;��:��� 

REMOTE CONTROL 
TRANSMITTER & RECEIVER 

., .. u ���� •l•t�o" ca.,•o• •a••• 

" "' ' ' ' ' D • •auoou �uoct caooc•r•t� 

•IU ..... oiii!IA\1. ]1<�, .....  \<"• 

• I•DUUUID> •IfiiOO OI�QiftO•IOCI 

• I Oo .. .... IIII O UIII O I W U I I I O • 

Digital Stopwatch Kit 
• U s c  lntcrslt 72(6 Chip 
• Pl atca thru double-sided P.C. Board 

• LED display ( red ) 
• Ti mes to 59 m in. 59.59 sec. witll auto reset 
• Qua r tz crystal controlled 
• Three stopwatc hes in one: single event, split 

(cummutative) & taylor {sequential t iming ) 
• Uses 3 penlite batter ies 

R L . ..... , . . . 1 • 
.

.. I JE � 

• Si .�:c : 4.5" x 2.15" x .90" 
JE900 $39 . 95 

Circle 200 on i n q u iry card. 

JE2QQ 5V - l  AMP JE2Q5 ADAPT E R  BOARD 
POW E R  SUPPLY - Adapts to JE200 -

•Uses LM309K 
•Heat sink provided 
•PC Board construction 

_ .. ·DC/DC converter w /  
+5V i n p u t  

�"' 
. . 

·• :t5V, :t9V and :t 1 2V 

•Provides a solid 1 amp 
..
.. 4 *!· ·Tor iodal  h i -speed 

@ 5 volts � sw itc h i n g  X M F R  
•Can supply u p  t o  .!.5V, 4 • •Short circ.protection 

JE205 Adapter .... )�'"'. . • P iggy-back to J E 200 ±.9V and ±12V with � a •PC Brd.  construction 

• l n c l u d e s components. ' � * -��z
a
e
r
:
d
JY:r"x2"x S/1 S "h 

JE200 $14.95 ,.�:;�:
w
;��.������.�

ions L� • � J E205 $ 1 2.95 

$1 0.00 Min. Order - U.S. Funds Only Spec Sheets - 25t 
Calif. Residents Add 6% Sales Tax 1980 Catalog Available- Send 41J stamp 
Postage-Add 5% plus$1 1nsurancc (if desired) Jameco 

ELECTRON ICS 

PHONE 
O R D E RS 

WELCOME 
(41 5) 592-8097 

MAIL ORDER ELECTRONICS - WORLDWIDE 
1021 HOWARD AVENUE. SAN CARLOS, CA 94070 

A D V E R T I S E D  P R IC E S  GOOD T H R U  NOV E M B E R  

Micro­
Miniatu re 
Joystick 

• 2 each 1 OOK pots ( L inear Taper) 
• Printed C i rcu it Board Mount 
• Size: 1 "  x 1 - 3/ 1 6 "  x 1 - 3/16" 

Micro-Miniature Joystick . - . .  $4.95 

BYTE November ·1979 277 



Circ le 230 on inqu i ry card. 

1§: :1 CALIFORNIA COMPUTER SYSTEMS 

16K RAM BOARD. Fully buffered addressable in 4K 
blocks. I E E E  standard for bank addressing 21 1 4 's 
PCBD . . . . . . .  $26.95 
Kit 450 NSEC . . . . . . . . . .  $259.95 
PT-1 PROTO BOARD. Over 2,600 holes 4"  regu­
lators. Al l  S-1 00 buss functions labeled, gold f ingers. 
PCBD . .  $25.95 
PT-2 PROTO BOARD. S i m i l a r  to PT-1 except set­
up to handle solder tail  sockets. 
PCBD . $25.95 

SSIIi 
FORMERLY CYBERCOM/SOLID STATE MUSIC. 

PB-1 2708 & 2 7 1 6  Programming Board with provisions 
for 4K or 8K EPROM. No external suppl ies req u i re 
lex tool sockets. Kit  . . . . . . . . . . .. . . . . . . . . . . . . . . . . .  S 1 24.95 

CB-1 8080 Proce�sor Board. 2K of PROM 256 BYTE 
RAM power on/ rest Vector Jump Parallel port with 
status Kit . . . . . . . . . . . .  $1 1 9.00 PCBD . . . . . . . . . . . . . . . .  $30.95 
MB-68 Basic 8KX8 ram uses 2 1 02 type rams. S - 1 00 
buss. Kit  450 N S E C  . . . . . . .  $ 1 39.95 PCBD . . . . . .  $26.95 
MB-7 1 6KX8. Static . RAM uses �-tP4 1 0  Protection. 
ful ly buffered Kit.. . . .  . . . .  $299.95 
MB-SA 2708 EROM Board , S-1 00, 8K8X or  1 6Kx8 
k i t  without PROMS $75.00 . . . . . . . . . . . . . . PCBD $28.95 
MB-9 4KX8 R A M / P ROM Board uses 2 1 1 2  RAMS or 
82S1 29 PROM kit  without RAMS or PROMS $72.00 

10-2 S-100 8 bit paral lel  / 1 0 port. 'll of boards is for 
k ludging. K i t  . . . . . . . . . .  $46.00 PCBD .. . .. . . . .  $26.95 

10-4 Two serial 1 / 0  ports with full handshaking 
20160 rna current loop : Two parallel  1/0 ports. 
Kit . . . . . . . . . . . . . . . .  $ 1 30.00 PCBD . . . . . . . . . . . . .  $26.95 

VB-1 B 64 x 1 6  video board, u p pe r  lower case Greek, 
composite and paral lel  video with software, S - 1 00.  
Kit  . . . . . . . . . . . . . . . .  $ 1 25.00 PCBD . . . . . . . . . . . . . . . .  $26.95 

A/lair Compatible Mother Board, 1 1  x 1 1  v, x 1/a ".  
Board only . . . . . .  $39.95. With 1 5  connectors . . . . . .  $94.95 

Extended Board full size. Board only . . . . . . . .  $ 9.49 
With connector . . . . .  $ 1 3.45 
SP-1 Synthesizer Board S- 1 00 
PCBD. . . .  . . .  $42.95 K I T  . . . . . . . . . . . . . . .  $1 35.95 

WAM ECO I NC .  

FDC-1  FLOPPY CONTROLLER BOARD wi l l  drive 
shugart.  pertek. remic 5"  & 8" drives u p  to 8 drives. 
on board PROM with power boot up. wil l  operate 
with CPM "' (not i ncluded ) .  · 

PCBD . . . . . . . .  $42.95 

FPB-1 Front Panel.  I M SAI  size. hex d i splays. Byte. 
or instruct ion single step. 
PCBD . . . .  $47.50 

M E M - 1  8KX8 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 8080A Processor board S - 1 00 with 8 level 
vector interrupt PCBD . . .  . . . . . . . . . .  . . $26.95 

RTC-1 Realt ime clock board. Two independent i n -
terrupts. Software pr0grammable. PCBD . . . .  $23.95 

EPM-1 1 702A 4K Eprom card PCBD . .$25.95 

EPM-2 2708 / 2 7 1 6  1 6K/32K 
EPROM CARD PCBD . . . . . . .  $25.95 

QM-9 MOTHER BOA RD. Short Version of QM-12 .  
9 S lots  PCBD ..  $30.95 

M EM-2 1 6K x 8 Fully Buffe red 
2 1 1 4  Board PCBD . . . . . . .  $26.95 

8080A . . . . . . . . . . . . . . . .  $9.95 
821 2  . . . . . . . . . . . . . . . . . .  2.49 
82 1 4  . . . .  4.49 
8224 . . . . . . . . . . . . . . . . . . . .  3.49 
2708 . . . 9.49 
5 1 0 1 - 1 P . . . . . . . . . . .  6.90 

5 1 0 1 -8P . . . . . . . . . . . . . . . . .  $ 8.40 
2 1 1 4  (450 NS) low pwr ... 7.25 
21 1 4  (250 NS) low pwr ... 7.99 
21 02A-2L . . . . . . . . . . . . . . .  1 .50 
21 02A-4L . . . . . . . . . . . . . . . . .  1 .20 
41 1 6  . . . . . . 8/89.95 

(41 5) 592-1 800 
P. 0. Box 424 • San Carlos, Ca lifornia 94070 

Please send for IC. Xistor 

and Computer parts l ist 

NOV. SPECIAL SALE 
ON PREPAID ORDERS 

(Charge cards not  included on t h i s  o ller) 

WAMECO PWR SUPPLY AND TERMINA­
TOR BOARD 
1 2  Reg u l ators for d riving external equip­
ment . . . . . . . . . . $24.95 
BKXBRAM. F u l l y  b u ffered 450 NSEC.  2.5 
a m p  typical assembled parts may b e  un­
m a rked o r  house n u m b e red . .  $99.99 

MIKOS PARTS ASSORTMENT 
WITH WAMECO AND CYBERCOM PCBDS 
M E M - 2  with M I KOS " 7  1 6 K  r a m  
w i t h  L21 1 4  4 5 0  N S E C  
MEM-2 w i t h  M I KO S  " 1 3  1 6 K  r a m  
w i t h  L2 1 1 4 2 5 0  NSEC 

M EM-1 with M I KOS #1  450 N S E C  8K 
RAM . . . . . . .  

.$249. 95 

.$279.95 

. . . $ 1 1 9.95 

CPU-1 with M I KOS #2 8080A CPU $94.95 

MEM-1 w i t h  M I KOS #3 250 NSEC 8K 
RAM . . ... . . . . . . . . . .  $ 1 44.95 

QM-1 2 with M I KOS #4 1 3  slot mother 
�� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �� 
RTC-1 with M I KOS #5 real t ime clock . . . . . . . .  $54.95 

E M P-1 with M I KOS # 1 0  4K 1 702 less 
E P R O M S  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '$49.95 

EPM-2 with M I KOS # 1 1  1 6-32K EPROMS 
less EPROMS $59.95 

QM-9 with M I KOS # 1 2  9 slot mother 
board $79.95 
FPB-1 with M I KOS " 1 4  a l l  parts 
for front panel $1 34.95 

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. 

VISA or MASTERCHAAGE. Send account number, interbank 
number, expiration date and sign your order. Approx. postage 
w i l l  be added. Check or money order will be sent post paid in 
U.S. U you are not a regular customer. please use charge. 
cashier's check or postal money order. Otherwise there will 
be a two-week delay for checks to clear. Cali!. residents add 
6% tax. Money back 30 day guarantee. We cannot accept re­
turned IC's that have been soldered to. Prices subject to 
change without notice. $10 minimum order. $1.50 se rvice charge 
on order& leu than $10.00. 

WAMECO 
THE COMPLETE PC BOARD HOUSE 

EVERYT H I NG FOR THE S - 1 00 BUSS 
N EW !  POWER S U P P LY AN D T E RM I NATO R BOAR D .  P R OV I D ES U P  TO 

1 2  R E G U LATO R S  TO D R I VE A L L  T H O S E  P ER I P H E R A L S  FR O M  TH E 

C O M PUTERS POWER S U P P L I E S .  TER M I NATES T H E  M OTH E R  B O AR D .  

K I T  ( A L L  H EAT S I N KS ,  R E S I STO R S ,  CAPAC I TO R S  

A N D PARTS F O R  TER M I NATOR EXCLU P E S  T H E  

1 2  R E G U LATO R S )  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  $55.95 
P C B d .  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  $30 .95 
AT YO U R  D EALER NOW ! 

FUTU R E  P R O D UCTS : 80 CH ARACTER V I D E O  BOAR D ,  
1 0  BOARD W ITH CASS ETTE I NTE R FA C E .  

DEALER I NQUIRIES I NVITED , UNIVERSITY DISCOUNTS AVAI LABLE 
AT YOUR LOCAL DEALER 
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Circle 354 on i nqu i ry card. 

POWER TRANSFORMERS (WITH MOUNTING BRACKETS) 
ITEM USED IN PRI .  WINDING S ECONDARY WINDING OUTPUTS 
N O .  KIT NO. TAPS 2 x 8  Vac 2 x  14 Vac 2 x 24 Vac 

S IZE 
W x D x H  

UNIT 
PRICE 

T1 1 OV, 1 1 0V, 1 20V 2 X 7.5A 2 x 2.5A 
T2 2 OV, 1 1 0V, 1 20V 2 x 1 2 .5A 2 x 3.5A 
TJ 3 OV, 1 1 0V, 1 20V 2 x 9A 2 x 2.5A 2 x 2.5A 

33/4"X 43/a" x 3Va" 
33/4"x43/a" x 3Va" 
33/4" X 35fa' ' x 3Va" 

1 9.95 
25.95 
27.95 
1 9.95 T4 4 OV, 1 1 0V, 1 20V 2 x 4.5A 2 x 4.5A 

POWER SUPPLy KITS (OPEN FRAME WITH BASE PLATE, 3 HAS.  ASSY. TIME) 
ITEM USED FOR @+8 Vdc @-8 Vdc @+ 1 6  Vdc @- 1 6  Vdc @+28 Vdc S IZE W x D x H  U NIT PRICE 
KIT 1 18 CARDS SOURCE 1 5A 2.5A 2.5A 1 2" x 6" x 4'l'a" 46.95 
KIT 2 SYSTEM SOURCE 25A 3A 3A 12"x6" x 4'l'a'' 54.95 
KIT 3 DISC SYSTEM 1 8A 1A 2A 2A 4A 14"x6" x 4'l'a'' 62.95 
KIT 4 DISC SOURCE 8A 1 A  8 A  1 0" x 6" x 47!a'' 44.95 
EACH KIT INCLUDES:  TRANSFORMER, CAPAC ITORS, RESIS. ,  BRIDGE RECTIF IERS, FUSE & HOLDER, TERM INAL BLOCK, BASE 
PLATE, MOU NTING PARTS AND INSTRUCTIONS.  

R EG U LATED POWER SUPPLy "R2" ASSY. & TESTED, OPEN FRAME, S IZE 9" (W) X 5" (D)  X 5" (H) 
SPECS:  + 5V + 1%,  @ SA, + 24V, + 1 %, @ 5A. OVERCURRENT PROTECTION AND +5% ADJ . FOR BOTH VOLTAGES. 

' . . . .  $69.95 

REMARK IDEAL
-

FOR ROCKWELL AIM-:-65 MICROCOMPUTER. ALSO -5V. @ 1A OPTIONAL, SS.OO ADDITIONAL 
SHIPPING FOR EACH TRANSFORMER: $4.75. FOR EACH POWER SUPPLY: $5.00 IN CALIF. $7.00 IN OTHER STATES. CALIF. RESIDENTS ADD 6% SALES TAX. OEM WELCOME. 

0%0FF 20%0F 
YOUR OWN TRS-80 SYSTEM AT TREMENDOUS SAVINGS 

OTRS-80 Complete System DISK DRIVES NOW IN STOCK! INNOVATIONS 
Inc ludes: C PU/ Keyboard, Power Supply, 
Video Monitor, Cassette Recorder, Manual, 
and Game Cassette. 

�Une Printer 
��M ini Disk System 
Q'C-1 0 Cassettes 
@ Verbat i m  Diskettes 
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ITEM 

Level II-4K 
Level I I-16K 
Expansion Interface 
M i n i  Disk Drive 

Centronics 779 Printer 

Centron•cs 101 Printer 

Anadex DP-8000 Printer 
Centronics Pl Printer 

Trendata 1000 

Memory Kit  -(1 6K) 
· FREE INSTALLATION 
Verbatim D1skettes ea. 

Max e l l  Diskettes 

C-1 0 Cassettes 

C-30 Cassettes 

3 
t O  
ea. 

3 
t O  

5 

25 

t 2  

Paper (9'·' x t 1 " 1anlold. 

3500 sheets) 

TRS-80 MODEL I I  
• 32K RAM 
• V2 MEG DISK 

REG. OUR 
PRICE PRICE 

$698.00 $628.20 
$988.00 $889.20 
$299.00 $269.1 0 
s 495.00 s 385.00 

$ 1 599.00 $1 1 75.00 
$ 1 595.00 $ 1 400.00 

$ 1 295.00 $ 995.00 

s 534.00 s 445. 00 

S t 495.00 $1 295.00 
$ 1 99.00 $ 98.00 

$ 5 95 s 4.95 

s 17 89 s 1 2.00 

$ 59.00 s 37.00 

$ 1 0.00 s 7.50 

s 30.00 s 21 .00 

s 100 DO s 60.00 

s 4.95 s 4 50 

s 24. 75 s 1 8.75 

s 29 95 s 23 95 

s 35.00 s 29.95 

$ 3 2 0 8 . 5 0  

ADDITIONAL 32K RAM 4 1 8 . 5 0  
ADDITIONAL DISK DRIVE ( 1 ST) 1 06 9 . 5 0  
ADDITIONAL DISK DRIVE (2ND + 3RD) 5 58 .00 

Centronics 730 
Sa me as Li n e  Pri nter I I  

S p e c i a l  1 st 25 u n i t s  s o l d  
S i m i l a r  t o  L i n e  P r i n t e r  I l l  

$ 850 Reg . $ 895 

A n a d e x  9500 
$1 ,295 Reg. $1 ,999 

Al l  pr i nters i nc lude cab l es 

There are new developments every day­
write or call for the latest information. 

Out let H o u rs :  M o n .-Fr i . ;  9 am.-7 p m .  
Sat. 1 2-5 p m .  

�co� 
777 Henderson Boulevard N-6 Folcroft Industrial Park Folcroft PA 1 9032 
(215) 46 I -5300 

" Orders only! 

C irc le  384 on  inqu i ry card. 



SAVE THE WHALE 
The Fin Whale is the world 's greatest long-distance com m unicator.  

Scient ists be l ieve that  l ou d ,  deep-tone . l ow-fr-eque ncy 
sounds made by F i n  Whales ( f re q u e n c i es around 20 
hertz , or  cyc l es per seco n d )  actu a l l y  t ravel 
underwater for d ista nces of a t  l east 500 
m i l es ,  and under  opti m u m  cond i t i o ns 
might  carry for a r a d i u s  of over 
4 ,000 m i les,  potenti a l l y  reach­
i n g  an a rea greate r than the 
en t i re At lanti c  Ocea n .  

F i n  W h a l es .  t h e  sec o n d  l a rgest 
creatu res ever to h ave l ived on p l a net 

Dniii'I IIJ b!l 
Dor1 S1nru 

eart h ,  g row u p  to 24 meters i n  l e ngth (ex­
ceeded only by the 30-meter B l u e  Wha l e ) . a n d  

i n h a b i t  a l l  the  ocean s  o f  t h e  wor l d .  T e n s  of th ousands of 
F i n  Wha les have been "ha rvested "  in recent years ,  by a g reement 

of the I n te rn a t i o n a l  Wha l i ng Com m iss i o n .  for the sa le of  p roducts 
for wh ich su bst i t u tes a re rea d i l y  ava i l a b l e .  

T h e  CON N ECTICUT CETACEAN SOCI ETY i s  a sm a l l ,  tota l l y  v o l u n tee r .  n on-prof i t  edu­
cat i o n  and conse rvat ion orga n i z a t i o n  ded ica ted to see k i ng the a b o l i t i o n  of a l l  whale k i l l i ng .  Any 

concerned c i t izen can he l p  our efforts by sen d i n g name a n d  a d d ress a n d  a $ 1 5 o r  m ore c o n n i b u t i o n  
to : CCS,  P.  0 .  B o x  1 4 5,  Wethe rsf i e l d  CT 0 6 1 09. 

1 1 542 - 1  Knon 5 t  S H U GA RT T RS-80 � con�ceuter Gorden Grove (A 
pro ucts, inc. 9264 1 

(600) 654-64 1 1  SA800 D I S K  D R IVE FLOPPY D I S K  D R I V E  

(7 1 4) 691 -2663 I N S T A L L E D  I N  D U A L  WITH CAB I N ET & POWER 

M I C R OBYTE 1 6 K  
CA B I N ET W/ PWR S U P P LY .  S U P P L Y ,  C O M P A T I B L E 

RAM BOA R D  41 1 6's (250 N S )  A S S E M B L E D  & TESTED W I T H  R A D I O  S H A C K  

I NT E R FA C E .  A S S E M B L E D  
• F U LLY S - 1 00  COM PAT I B LE FOR APPLE O R  TRS-80 1 1 )  D R I V E  I N STA L LE D  & TESTE D .  1 Y R .  WAR-
• U S ES LOW POWER M M5257 $695. 00  RANTY. 

4 K  x 1 STATIC R A M S  8 fo r 64 . 00 • 2 M HZ OR 4MHZ O P ERATION $425 . 00  • 4 K  BANK A D D R ES S A B LE 1 6  fo r 1 20 . 00 (2)  D R IVES I N STA L L E D  
• EXTEN D E D  M E M O R Y  MAN- $1 1 25 . 00  I NT E R FACE AGEMENT 
• N O  DMA R ES T R I CTIONS FULLY GUARANTEED C A B L ES l$35.00) 
• ASSEMBLED & TESTED 

2M HZ $280.00 4MHZ $300.00 S P E C I A L  2708's CABLE ASS E M B LY 

M I C R OBYTE 32K 
R A M  BOA R D  • 1 @  1 2 VOLTS 

• F U L LY S-100 COM PATI B LE 
• U S ES LOW POWER M M 5257 C E R A M I C  

4 K  x 1 STATIC RAM C A P S  
• 2 M H Z  O R  4MHZ O P ERATION 
• 4K BANK A D D R E S S A B LE 
• EXT E N D E D  M E M O R Y  M G M T .  1 0¢ ea c h  
� O N  B OA R D  8- B I T  OUTPUT PORT O R  • N O  DMA R ESTR I C T I O N S  
• A S S E M B LED & TESTED 1 00 / $9 . 00 2M HZ $580.00 4MHZ $595.00 

ORDER ING INFORMATION TERMS 
NAME, A D D R ES S ,  P H O N E  WE A C C E P T  C A S H .  C H E C K  

S H I P  B Y :  U PS O R  M A I L  M O N EY O R D E R S .  V I SA & 
S H I P P I N G :  A D D  $2.50 U P  TO MASTER C H A R G E  C A R D S .  
1 5 )  L B S .  C R E D I T  C A R D S  I U . S .  F U N D S  O N L  Y l  
C H A R G E D  A P P R O P R I A T E  TAX :  6 %  F O R  C A L I F .  RESI-
FRT.  D ENTS O N LY .  

Ci rcle 1 1  on i nqu i ry card . 

LOW POWER 1 8- P I N 
450 N A N O  S EC .  LOW- P R O F I L E  

S O C K ETS 

$8. 25 each 
O R  1 7¢ ea . 

8 for $64. 00 

8251 271 6's 
TESTED @ 4 5 VOLT O N LY 

M HZ LOW PWR 
U-ART 450 N S .  

$4. 50 ea $35. 00 ea . 

( 2 )  50 P I N  C A R D - E D G E  
C O N N ECTO R S  O N  4 FT. 
R I B B O N  C A B L E  

$ 1 5 . 00  ea . 

R E G U LATO RS 
320T-5 . . .  . . . ' . . ' . . . . .75 
340T-5 . . . . . . .  . . . . . . . . . . 65 
320T- 1 2 . . . . . . . . . . . . . . . . 75 
340T- 1 2  . . . . . . . . . . . . . . . . 65 

I M SAI C O N N .  
1 00  P I N  • S O L D E RTA I L  

$3. 00  each 
O R  

10 for  $2 . 60  e a .  

74 L$ 244 

$3 . 00 eac h  
BYTE November "1979 281 



Ci rc le  340 on i n q u iry card. 

C/MOS to lODE CLAMPEOI 
;>2 7!> 

n :.>:.> 
u 45 
�s .;o:.>a - so 
�'j J019 !}5 
" 
n �OJ5 - 91 
•10 4(}.17 85 

M>l·l 8!> 
.1().15 - •15 

>1().16 - 1 95 
41).19 - 7!> 

••>r.I "Sll7 1"1UV .. Cl -

7'!0.1 !1li$1ATf S'fA1 SII ­

;'�I]C"MI.O,C CU< u • -

l�1!STATIC$>"Ff �[G ­

]1{1880< £ ... 0 .. 1·� .... ) -

l ... SJ.tll'IJNCIIO B!TS D''" S h  

) I l l  I :'O:. • • STAHC -

111� I 1:.6 , .  STAliC -

111••�SIAI hA,. IO� ml -

- " 
•1011 10 

·1072 - l!> 

" 

J.JCOO - 11 
'14C02 - 21 

NCOS - 30 
7-\CIO - 21 
NC\4 - 1 .10 

i·IC20 - 21 
14C42 - 90 
7.tC73 - 75 
NC74 - SO 
7.tC8l - 1 30 

7�C86 - 50 
" 

'" 
"' 

OUr M;� ProiOIVP"•Q ''"'"'' ,, � th U•n<l!y ·I • • 
ii�·· ''"G'• \ors;,(.l 11 1 6 .. G . \ 0  �Q�rd II ,.,-•II hoJIII 

·10, �4. 1 6  13� �noll!, 1 4  • B pon 1c·, Th•·e ••• 
lhoo• llU"�I. •5V, �•aunU dnd � !loOI•n� IIU\1 T"••• " & �•u '"' • ro��o •••Jul,ll"' Tn••• ,, 
" �7 "'" �<I'J" cc"""CI<>r '"'" lsti' lll.>e•nq 

. .  $ .50 

. .  6/Sl .00 . . . . . . s .75 

Silicon Power Rectifiers 

this publication 
is available 

R SPECIALS 
2NG2JJ-NPN SWITCHING POWEH $ 1 .95 
MRF-800<1 a CB RF Transistor NPN S .75 

2 N 3 "17 2  f\J P N  So TO 3 $ 1 .00 
2 N 1 546 PNP GE T0-3 . . S .75 :'lll4')08 P N P  So T O  3 5 1 00 
2N5086 PNP S• TO 92 <1 S 1 00 
2N3 137  NPN Si RF 
2N39 1 9  N P N  So T O  3 fH 
2N1<120 N P N  Si TO 5 
2NJ 767 NPN So TO 66 
2N2222 N P t\J S• T O  1 8  
2N3055 N P N  S o  T O  3 
2N390•1 NPN So T0-92 
2N3906 PNP So TO 9 2  

2N529G NPN So T0-220 
2N6109 PNfl So T0-220 
:INJfiJO f'NP S • T O  5 
MPSA 13 NPN S i  . .  

TTL I C  S E R I  

" 
" 
., 

., 
"00 " ,.� ., 
"M HI� 00 

,. �·�� " 
HM 
"" • oo  

I'll " HOO 
"'' � ••91 w 

" I Oil 
00 ,.,� " 00 

1<1� 
" 

/OJ� "'11 " :•ll " 

" 

� ,., � " ' 

00 
' "  

. s .55 
s 1 .50 

. . 3/$ 1 .00 
s 70 

51 $ 1 00 
s .60 

6/$ 1 .00 
6/S 1 . 00 
. s 50 

s .55 
5'5 1 00 

. 4/$ 1 .00 

1 " �1 " 
101&0 " 

� 
141 61 
IO I U " 

" 
'" �� " 

· �  

'" " 
' "  

" 

" 

" 

" 
' 1� 

, ... � , 
"' 

. . � tn mc��, ..... o ... IOt ..... f .. fl 

.22U F 35V 5/$1 .00 

.47UF 35V 5/$1 .00 

.68UF 35V 5/$ 1 .00 
I U F  35V 5/$1.00 
2.2U F 20V 5/$1.00 
3.3UF 20V 4/$1.00 
4.7UF 1 5V 5/$1.00 

"' 
z 

1•uu <:! 
IOLSI� g: /OLS/1 "" IOLSll 
IOLS:'6 > 

>- IOLS\81 

::i !OLSI90 

iii s I<L�\'.12 

IO LSJ / I•LS19l 

I<LSJ8 ;;: 
> 
" /OL�/01 cr: 
5' �·�s]�l 

.J 
10LS;"t;� .J 
IOLS]Gti 

I�LS!Il " IOLSl/!1 
/4LS9l 

u 
IOLS190 

IOLSI09 
14 lSl6� IOLSI 1� 

10LS1 1 l  
14Ls.l61 
/OLSl68 

6.8UF 35V 4/$1.00 
10UF lOV $ .25 
22UF 25V S .40 
1 5U F  35V 3/$1.00 
JOUF 6V 5/$ 1 .00 

150UF 1 5 V  $ .95 
68 U F  1 5V S .50 

- " 
LM ] 1 1  " 
lM J 1 8  - 1 ]0 

LM 324 -.95 
L M ]J9 _ ,  " 
LM J58 70 

Ll.ll10 - 1 1 5 
L/.1 )1 7  - "' 
LM 380 " 
LM 38;> - 1 ]5 

LM386 - so 
LM 11100 1 5� 
CA J080 " 
LM 531 - 2 50 
t.M 55l - :? 50 
LM 555 ,, 
LM 556 " 
560 - ' 00  
'" " 
'" " '  
, . ,  ' , , 
IOJ 90 
/]Jit /�) 
109 " 
7 1 1CH " 
1• 1 C o• V 30 

so 
LM 1 ) 1 0  ' "'  
""' " 

1�M "' 

803BCC 

" "  

- - - - - - - - - - - - - - - - - - - - - - - � -

Pl ease send me add i t io nal i n format i o n .  

Name 

I nst i tut ion  _____________ _ 

Street ______________ _ 

City _____________ _ 

State _________ Z i p  
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Your Choice, S200 Value 
1) Graphics Option Package 
2) 1nterface for A P P L E  I I  
3 )  TR S-80 Printer Interface 
California Digital h3s resently 
researched the complete low 
cost pl'intcr ma1·ket. It i s  ou ,. 
opinion that the 11JS 4 4 0  Paper 
Tiger is, without doubt, the 
most vci·satile and offc1·s the 
best value of any pl'intcr cost­
ing unde1· :)1 ,000.  

This qualit.Y dot matdx pdntc1· 
incorporates such features as 

software selectable character size to allow print densities up to 1 3 2 
cha!·ac ters pc1· line. F u l l  forms handling capabilities and ll'aclot· 
feed mechansim adjustable t o  9 . 5 ". The Paper Tiger is cnginec i·cd 
to aceept eithcJ' p anlllel o r  RS2 3 2  s e rial ASCI I .  1 1 0 / 2 2 0 V . 5 0 / 6 01-b:. 

lmsai solder .125x.250 
lms.ai w/w .125centers 
Altair solderhil .140 row 

SPECIALS 

$3.95 3/$ 9 00 
$4.95 3/$13.00 
$5.95 3/$15.00 

22144 Kim eyelet.156" U.95 3/ J S.OO 
25/50 solder hb .156" 11.09 3/ $2.00 
36172 wide post w/w .l56 Sl.95 3/ SS.OO 

$29:95 
8803-18 
18 slot 
I M S A I  RS-232 lnterface"K" Add '75.00 

M. ·d· k 0 · to TRS 80 FREE PLASTIC LIBRARY CASE lUI IS riVe r • 

����.fti.::.c�����r.t�'J'e���s
0:aiai�: 

your choice $�BB $24,95 lobo � d 
• • BOX ol lO 

or lnclu es Vista Interface Cable 
. . ' \ - -�,o.�f�-> ) 

� I t 's  ta•t ofkn that C:dif<H'ni:, D i �Jilal ven· 

� ���;:;: ' tr\�:;1 1 �:�.". 'i1t.���� ;:��i��\ l�·
f �'�:�\�u :��-�;;-��-.- ,',�";�·:;:;.;�::::.�·{�·::::�:.:.i,:::::',::;",'i.'i:':�:;,:�·�:·�;:"o:;:��;�!��:��;�-

motdv co!l\nJI ,111\' lt�ltt nt· .lpplt.mcc m yO\tt' lam,.. ot· offtc•· . C nrnnt_and si�­
nals ,II'•· t t·.utsnnttetl fr"m th•· t·onun:mcl l�ou:<olc· <l'h·t· vour c·xtl-l\1!\g 1\'tnng. 
!·ron: vour bed or e�sv clt.ttr· n1U c .1n coatt·ol up tu lti difk t'L'lll .. ]..:..:trical de­
._.tcc•s tnstd1• and outstdt.: •·ou t· hnnn·. U se th·· S•· s t " '" :\. - 1 0  t o  cuntt·ol you:· COLOR • GRAPHICS• SOUND 
:>1!: 1'<..'0, tdc•vtsion ot·  ulll' l t j.!hl ftxtu t··· 0:1 till' pt'o•mtso•s.  

flw n-udul:.ir S\'Sit'!l IS :l\';1\].tbl�· l l l  tl le fullowutg �Oill]lO!l�'IJIS; 
l'lt t",lS0111C :'.J,,s:o•t" c,,lll l'U] Consul�· . . $3·L �·s S 988 Baltt· :·y (�wrah'd L'ltt'.L!'HJillr" Contt·ullo• t· . 1:!. !15 
,\ppl! .l!l<.:•' :\luduiL· . L.olHJ> :\ludul•· or· \' . .  oll Swttch. . 1 3 .  !}.') PLUS SHIPPING 

Mlg .�ug. 
Retail.. 

'1195 
----------����------------

Certi fied Digital 
CAS S E T T E S  

�. Shugart Associates 
- ------------�--------------

K E V B CA R C  KEYTI10 NIC 
ASCI I  ENCO D E D  ASCII & ASCII 

M E M O R Y 
TRS·S0 $65 1 APPLE I I  i 

16k memory ( 8 ) 4116's 

I. ns t allatton 1s s1mple. A nyone who has 
ever changed a spark plug should be able 
to up-grade his mic rocompu ter. 
How can Califon1ia Dlt,ri.tal offer these 
memot·y up-gr3de sets at 2 5 %  below ou r competition? 
Simple, we buy i.n volu m e ,  wholesale to dealers and 
sell the balance d i rectly to owners of per·sonal m i c r·o­
sysLems. These 1 6K dynamic memory c i 1·cuils are 
factory p rime and unconditionally guaranteed for one 
full yea1·. N 0 W, bcfot·e you change your mind, pick 
up the telephone and or·dcr your· up-grade memoey 
fr·orn Califor-nia Digital . .t\dd $3 foe TRS80 jumpers. 

S T A T I C  I - 3 1  3 2 - 9 9 J 0 0 - 5 C  -999 I I(+ 
2 1 L0 2 4SOnS. 1 . 1 9  . 9 9 . 95 . 90 . 85 
21 L02 250nS. 1 .  4 9  1. 39 
2 1 1 4  11'.:·,:.1 ·150 5 .  9 5  5 .  50 
2 1 1 4 IK:d :{00 8 . 9 5  8 . 5 0  
:J044 41-\x l  4!10 5 .  9 5  5 .  5 0  
-10·!4 -!Kx I 2 5 0  9 .  9 5  9 . .5 0  
4045 1 1<.":-1 -150 B. 9 5  8 .  5 0  
40·15 IK�:-1 2 .5 0  9 .  9 5  9 .  5 0  
5 2 5 7  low pow. 5 .  9 5  ;� . 5 0 

S P E C I A L  C I R C U I T S  

l .  2 5  
5 .  2 5  
8. 0 0  
5 .  25 
9 .  0 0  
8 .  0 0  
9 .  0 0  
5 .  00 

4. 7 5  4. 5 0  . 
• 

4. 80 4. 60 

2 4 .  !J:-1 A Y 5 - 1 0 1 3 A U A HT -L 9 :j 
9 . 

2 2 .  
us .  
·I D .  

g ;) 
5 0  
0 0  
!F> 

Floppy D i s c  Cuntr·ollers 
\VO 1 7 7 1  s i n gl e D .  3U. DS 
\ V D  1 7 8 1 Double D 6 5 .  00 
WD 1 7 9 1  D/ 0 3 740 ' 

E P R O M S  1 - 1 5  1 6 - 6 3  

4 .  50 
9 .  5 0  

3 5 .  0 0  
2 0 .  0 0  

641·  
4 .  0 0  
9 .  0 0  

7 0 2 1\  2 K  
708 U l'. 
7 1 6 5 v l 6 K  
7 1 6  T I 

SASOO·R Floppy Disk Dr ive 
l'!tL' m ust c o s t  effective way to stan.: data p r·oc ­
cssing information, when t·andom t'c c a l l  is a 
prime faciot·. rhc SA800 is fully compati b l e  
w i th l h e  J HI'vl 3740 for·mat. Write  p 1·otect c i r ­
cuiu·y. l o w  maintenanct.• & Shugan quality. 

Well i f  you r·ca..lly insist upon p u r·chasing one of the above 
tet·min al s ,  su1·e,  we ' l l  sell it to you. B u t  when the key­
bo�u·d starts to double bounce, the screen fades and the 
power· supply just cr·aps out don't call us. complain to 
the manu factu 1·e r·. 

The al t e 1·nativc, take a serious look at the ADDS Regent 
25, we have, <1n d concluded that this t erminal offers. the 
best value in todays market. Tlu·ough years of resear·ch 
the ADDS Comp cmy has evolved a low maintenance, ex­
ti'Clllcly durable CHT terminal capable of withstanding -.:::::::::;=����=�� an abu s ive 24 hout· duty cycle. The Regent 2 5  featu res 

� Lnlcl 8 0 8 5  m i c rop t · o c c s s o r ·  contt·olled c i rcuitry along with 
t he Chen·y Switch long-life capacitance keyboard. 

,uJl()(j(1Jif*25 
r; from 

A P P L I E D  D I G I T A L  
DATA SYS T E M S  

I B  lwy cursor and numeric pad doubles to allow fo1· u s e r· 
definable special fun ctions. True descending lower case 
charact�t·s a l ong with a fully addressable cursor· makes 
the H e  gent 2 5  t i l L ·  ideal wot·d p rocessing terminal. 
High- z·csolul ion sc 1·een is capable of displaying 9 6  upper 
and lower· case A S C J l  char·actcrs and 3 2  cont r·ol codes. 
!'his unique fcatut·c assist in the debugging of p rogt·arn s .  
!'he Hcgent 2:1 is switch selectable t o  display s i x  Eut·o­

pc:cut languages along with Katakana. 
Cl ea dy the Hcgcnt 2 5  i s  not your adve 1·age t e nninal, 
but than, ADDS is not your adver·age terminal company. 

SPDT Miniature Toggles 

7101 C&K O N · NO�E-ON 
7107 jbt O N · O F F< m n t . OH) 
7108 CK ON-<moment.ON) 
Rocker JBT -- DPDT 
Rotuy 3P- 4 -Pos. 
Rotary 3P- 6-Pos. 
Push 8 tN.O.> S.39ea. 4/Sl 

w i r e  wnp 
pin ea. 25 50 

low profile 
ea. 25 50 

��f�?j�!J\!):!::i/;�\���itt)iJ,tl��::!tJj;j\;�(;//i���t}):fi};\;����[�{���9" 
;�:.�, .. �:n��.:��':;;:

·
·�,;·;,','�:��;,,';�l'�.'::. s"����;�cc· m workua• CO!l<hHon . o,·tl!Ln.ol ..:u�t $:!,::000 . . 

• Fi·;e G"uld "]J" XtC.odS 
o,\coustLc.ol Cuuplct· 
•Batto.:o·y Ch.ot·l:�:t· 

8 

14 37• 36 35 
16 38 37 36 
24 99 93 85 

17< 16 IS 

18 17 16 
19 18 17 
36 35 34 

40 169 ISS 139 63 60 58 

KY NAR�m 



fLOPPY SY ST EMS 
8" Siemens FDD I 20-8 
A l l  S iemens options i nw 
e luded in this d rive 
may be configured hard 
or soft and sin gle o r  
double  density, We f ind 
th is  to be an ex tremely 
rel iable drive, $399.00 

5!4" BASF Magical Miniature Mini 
drive only 2/ 3  the size of others 
is rel iable a nd d u rable and q u i c k l y  
g a i n i n g  in popularity with our 
c u stomers.. S i ngle or dual density 
fast access t imes $274.00 

Tarbell Controller may be re­
configured to control 5�" d r ives 
and i n c l u des short cable for one 
drive. K IT S I 79.00, ASM $265, 

SOFT -
WARE:  

SUPERDOS I {Z-80) 
S ingle User, UN IX - Like 
Fi le System, AND Tota l l y  
Upward Compatable From "XX/X" 
( W h a t  d id y o u  say,  D igi t a l  R e search ? ? )  

PS: SUPE RDOS - 1  runs on the TRS.80, 
and can transform it from a toy compu ter 
to a real business machine ! ! ! 

but o n i y $ 2 I 9  with pu rch. of 2 dr ives, 

1 0MBy 
DR IVE 

$3300 

s - 1 00 
DMA 
CONTROL 
$495 

POWER 
UN IT  
$395.00 

For the first time in somet h i n g  l i ke 1 0  years, 
a new STAN D A R D  in removable media has 
evolved, Sel ected by Datapoint, and others 
who have n ot yet announ ced, this drive is 
beauti f u l l y  simple and easy, i t  not trivial to 
mai n tai n .  920k By/sec. transfer rate, 3600 R P M  
3 9  lbs and o n l y  1 25 Watts. 

Cable Kits For 8" Drives with 
1 0' 50 con d. cable a nd conn 
ectors. Also power cable a nd 
connectors. F I at cable assem 

Da i sy Wheel  P r i nt e r s  
if y ou wish. F o r  one drive 
27.50, two 33.95, three 38.95 

Cable Kits for 5 •;, " Drives as above, but 34 

cond . For one drive 24.95, two 29.95. 

" Power One" Model CP206 
Power Supply adequate for 
at least two drives. 2,8A/24 V 
2.5A/5 V, 0,5A/-5 V beau tifu/  
qual ity. S99.00 

CABINETS t or F D D 1 2D anci 
8 0 1  R drives, or C P 2 06 supp ly. 
Matte f inish in mar resista nt 
black epoxy pa int  and stack-
ing design 29.95 

DISKETTES 
(3M, M R X, BASF,  
Georgia  Mag netics, 
& V ic tor B orge) 
8" $39.95/ I O  
51!." $29.95/ I 0 

32K I 1 6 K  Static RAM, 4MHz. 
(Showing Amazing S i m i larity to Tarbe l l's u n i t )  

( 1 6 K  Sh own i n  p h oto)  

32 K - $549. 00 1 6 K - $349. 00 

« B AC K TO SCH OO L »  
K EYBOA R D  S P EC IAL 

·---- ..... ----

CHERRY " P RO" Keyboard S 1 1 9.00 

Streamlined Custom Enclosure S34.95 

BOTH ONLY S l 24.95 ! ! ! ! ! ! ! !  
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Electrolabs 
POB 672 1 ,  Stanford, CA 94305 
4 1 5-321 -5601 800-227-8266 

Tel e x :  345567 ( E iectrolab Pia)  
Visa MC Am. Exp. 

E SAT 2 008 
B I- L I N G U A L  80x24 
COMM U N I C AT I N G  
T E R M I N A L  

Scro l l i ng, fu l l  cursor, bel l ,  
8x8 matrix, 1 1 0 - 1 9,200 
baud, Dua l  Font Appli­
cations.  Arabic & Hebrew, 
M u lt i l i ngual  Data Entry 
Forms Drawing, M usic, & / 
Swi tchyards. $349.00 � 

3\_45 
P R I NT E R  (factory warr. ) $1 1 99.00 
POWE R SUPPLY ( Boschert) $349.00 
(shown mou nted on rear of pri nter) 

C:OM B I NAT I ON SPEC I A L  $1 499. 00 

D ATA D I S P L AY MO N I I D R S  
Used I 2" Sylvania mon­
itors. Composite Video, 
I5 MHz, l 20V AC. Re­
built with N EW 1'39 
anti-glare tube S 1 1 9.00 
New 1'4, I 09.00, used 
1'4 79.00. 

New ! 

8 1 4  1 6  1 8  

"O E M  STYLE" as above, 
will fit any case. (Both 
versions serviced by quali­
fied tech). I den tical to 
above b u t  subtract S I 2.00 

Doppler Motion Sensor 
Intrusion Detector 

E x tremely effective m icrowave 
motion detector for detecting 
unwanted v isitors. I gnores mice 
and other n o n-larcenous creatures. 
Operates on 1 2 V DC or from sm al l  
transfo rmer suppl ied. O u tput is  
re lay c l osure for a larm control 
interface, or to switch on l i ghts 
a n n u n ciato rs. W i l l  operate T H R O U G H  
d o o r  o f  c l oset o r  t h i n  wall. Best 
appl ication seems to be to turn 
o n  o u tside l i ghts to help i nvited 
guests, and to int imidate un-
wanted ones. $ I 59.00 
Water Repellent Cover $24.95 

" Won't Let Go" 

Low Profi le 

Solder Ta i l  

CENT/ Pin ! !  

20 22 24 

{0.75/1 000's) 

28 40 

Circle  1 1 5  on i nquiry card. 



CP/M* Sou rce Code -- F R E E !  when you purchase "OS- 1 "  
Electrolabs' new operating system for the Z-80 designed to have exactly 
the appearance of U N IX**, including virtual I/O, "set TTY", a tree and a 
shell, filters and p ipes P L U S  total compatability with CP/M software! 

0 S 1 © ( Because OS-1 is truly a com prehensive 
" OS", and not merely a file h a n d l i n g  

-
F EATU R ES " D OS",we have c h a n ged the n a m e  

f r o m  " S u perdos" t o  " OS- 1 " ) 

V I RT U A L  1 / 0 - copy with a s ingle  co mmand between f l oppy a nd hard 
disk, or from TTY to pri nter to tape to d isk . . .  etc., etc. 
No messy 1/0 routi nes to write, & no awkward transfers. 

SECU R I T Y  - 9 modes of f i l e  protection. user and login protection. 
M U LT I - U S E R - u p  to' 256 passwords. ( n o n-si mu ltaneous users) 
1 6 M B y  F I L E  S I Z E - but n o  l i m i t  to no. of d i rectories per device, thus 

a l l owi ng E AS Y  i m pl ementation of g igantic storage devices. 
" S E T  TTY" - for printer or crt: tabs, page width, buffer, cu rsor, UC/ LC, 

fonts, formfeed, a rbitrary control characters etc., etc. 
" LO G I N " - au tomatica l l y  executes user selected programs and "set TTY". 
OCC U P I E S  1 2 K By - only 50% larger than CP/M, but 500% more featu res. 
CP/M & C OOS COMPATAB L E - your l i brary is guaranteed to run!  

• ( N a t u r a l l y ,  we a r e  n o t  g i v i n g  away t h e  v e r s i o n  of C P/ M  written b y  
D igital Research, P l ease p a r d o n  our p u n ,  but they m i ght obj ect. 
What we A R E  g iv i n g  y o u  is a greatly e n h anced versi on of C P/M 
which r esides o n  O S- 1 ,  a n d  a l lows the user of O S· 1  to r u n  a n y  and 
al l  of h i s  pr ogra ms, pack ages or system u t il ities w h i c h  are a l ready 
r u n n i n g  on CP/M. We give you the source code at no c h arge so 
that y o u  may mod ify any part of the CP/M to su it  y o u r  own sy,;­
tem requ irements. At no charge, y o u  also receive the e n h a ncement 
a l l o w i n g  4 M B y  f i les  i n stead of 2 5 6 K . )  

OS- 1  (with debugger, l inker and screen oriented editor $1 99. 00 

A N EW 

I System CONCEPT! ! 

I 
B R A N D  N EW POWE R ! !  

B R A N D  N EW O P E R ATI N G  SYST E M ! !  

U N - I NT E R R U PTA B L E  P O W E R  CAPA BI L IT Y ! !  

D O N'T L O S E  Y O U R  D ATA ! !  

F E AT U R I N G :  Expandability - hardware a n d  O S  expand - u p  to 
16 users. D ou ble density - (it works! ! ! ) U NI X  l ike operating 
system ( O S-1 ) .  Supports all CP/M utilities and programs. Time 
sharing capability. T urnkey software included. 

B U S I N ESS D ATA W O R K  SAV E R© ! ! !  
Standard features: E n c l osure, 1 0  slot backplane, Z-80 CPU,  
32K R A M, 1 / 0  a n d  control lers, B a ntam term i nal,  Paper Tiger 
Pri nter, OS- 1 ,  Two f l oppies (8" o r  5%").  Basic compiler with 
appl ication programs for accou nts payable, accou nts receivable, 
general ledger and pay ro l l  $6495.00 

WO R D  SAV E R<fJ! ! !  
M U LTI- U S E R  
U P  T O  E I G HT STATI O N  WO R D  P R O C ESSI N G  
Standard features: E n c l osure, 1 0  slot back p l a ne, Z-80 CPU,  
48 K RAM; Daisy Wheel  Pri nter, ESAT Term inal  wit h two fonts 
( A rabic, Hebrew, Cy r i l l ic, G reek, Catakana, a ny custom font for 
$50.00) Th ree f l oppies:  (8" or 5%") O S- 1 .  Word processor 
package with additional  memory wh ich is  ex !?.andable u p  to 
eight users (each extra term inal  $900.00) :);8695.00 

Update service, per year . . . . . . . . . . . . . . . . . . . . . .  . 
Symbol ic Debugger . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

29.00 
1 50.00 ��������� 
1 50.00 E L ECT R O LABS MACR O-Assembler (Creates re locatable code) . . . . .  . 

"C" Compiler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 660. 00 PO B 6721 Stanford, CA 94305 
F O RTRAN Compiler . . . . . . . . . . . . . . . . . . . . . . . .  . 1 00.00 41 5-321 -5601 800-227-8266 
BAS I C  Compiler (very fast) . . . . . . . . . . . . . . . . . . .  . 1 50.00 Telex: 345567 ( Eiectrolab Pia) 

Graphics 
H igh Resolution 480 x 51 2 
for B&W and Color I maging and G raphics 

Light  p e n ,  A-D, D-A, TV s y n c h r o  ( needs n o  time base 
correction o r  adjustment with an yth i n g  between ran­
dom i nterface & NTSC c o m m e r c i a l  sta n d ard).  T. V, 
s i ngle frame grabber ("sna pshot" ),  Up to 1 B yte of at-
t r i b u t i o n s  per p i x e l. 

LSI - 1  00 & S- 1 00 appl ied to:  
G raphic Presentation - s u c h  a s  c o m p uter generated a n i mation & oth er 
grap h i c  d is p l a y s  up to 256 colors & up to 2 5 6  b & w  gray scales. Image 
Analysis - using bu i l t- i n  F R A M E  G R A B B E R, for med ical  i ma�e en­
h a n ce m e n t, c o n t o u r  a n a l y s i s, & pattern recogniti on. Commercial TV 
Tilting & Advertising - u s i n g  s y n c h r o n i zation c a p a b i l ity. I nteractive 
grap hiCS - u s i n g  l ight pen accessory. 

BAS I C  C O N F I G U RATI O N -
LS I- 1 1 $ 1 9 9 5. S-1 00 $ 1 265. 
F o r  T RS-80/ E x idy Add $ 5 9 5 . 0 0  
I ncl u des: D a t a  B oard - 3 2 K  ( 4 8 0  
x 5 1 2  x 1 p i x e l )  D-A 1 6  level v i d e o  
generator. V id eo S y n c h ro n ization 
C ir c u i try. A d d ress C o ntrol & T i m­
i n g  B oa rd, 

FEAT U R ES - H i�h speed. D M A.. 
or 2 K B y w i n d ow m em or y mapped i n terface. 
F u l l  N TS C  com m e rc i a l  c o l o r  c a p a b i l ity. Low 
power c o n s u m ption. E x c e l l e n t  S oftware 

O ptions - Accessories - Software 
Options i n c l u d e :  l ight pen, aux i l l iary o u tp uts, 
text mode, m e mory a n d  m u c h  m ore. Acces­
sories i n c l u de :  b & w  a n d  c o l o r  cameras a n d  
m on i tors. Software: " P l Ot'' 2 0  o r  3 D ,  
11Tilti ng", "· C o'n t o u r'', '� l m'age E n h a ncew 
ment", ' � v e·ctor C u rve G enerati o n". 

Call for price and details 
• cP M  and . .  U N I X  

C i rc l e  1 1 5  o n  i nqu i ry card. 

Brown- O u t  P roof 
L i n e  F re q u e n c y  l n q i fferent 
Very Low E M I  

H igh E fficiency 

Ext remely Lightwe i g h t  
Open F rame Design 
S h o rt C i rc u i t  and 

OV P rotection 
20, 000 H o u r  M T B F  

( M I L 2 1 7 B )  
Adaptable to U n - 1  nte r­

ruptable Power ap­
p l ications. 

a n d  

O PTI O N S: 1 0  M By h a rd d isk (avail­
able n ow ! ! ! ) Extra memory, graph ics, 
etc. Cal l  or write for further deta i l s.  
This  is the most adva nced m icrocom­
puter system ava i lable at th is  time. 
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5-100 32K (uses 2 1 14 )  
ASSEMBLED K;r 
450ns. 599.00 450ns. 
250ns. 699.95 250ns. 
Bare Board 49.95 Bare Board w/all parts less mem. 

5-100 1 6K (uses 2 1 1 4) KIT {exp. to 32K) 

ASSEMBLED 450ns. 279.00 
450ns. 325.00 250ns. 299.00 
250ns. 375.00 _.. ������r�:s.es I 
ASSEMBLED -
450 ns. 1 69.95 KIT 450ns. 1 25.95 
250ns. 1 89.95 250ns. 149.95 

Bare PC Board w/Data $2 1 .95 

THE F I RST TO O F F E R  P R I M E  PRODUCTS TO THE HOBB Y I ST 
AT F A I R  P R I C ES NOW LOW E R S  P R I C E S  E V E N  F U R TH E R '  ���..;:.yr""i�::;-.;�����- � 1. Proven Quality Factory tested products only, no re-tests 

0<;, �..,; or fallouts. Guaranteed money back. We stand behind our products. 

���(jt>'\t>�t-��· t�s1ott«?a!! ��b29om�9c!{g �Ym�I�!c��m!,• 

,....,,.,._.,.,.,...,.,...,.,.,...,;;.,...,;..,.._ l
or :.��

e
����

c
�;�����

se
�TATIC RAM HEADQUARTERS SOCKETS 

. $1 89.95 

. $269.95 

. $275.00 
. . . . . .  $355.00 

II  ENCODED 

Z8000 . .  $ CALL 
Z-80 . •  14.05 
Z·80A 16 95 
F·8 (3d50! 1 6 9 5  
26� 1 8 9 5  
C 0 1 80:2 1 7 95 
8080A 9 9� 8060A·4MHt 1 9 9 5  
SALE 80a5 10.05 6008·1 1·1 fl5 2901 12.95 2901A 1 9.95 
TMS 9900JL 49.95 CP1 600 3995 6502 1 1 5-0 6S02A 1 9 9 5  
IM6100 2995 • 
6800 •. 13.95 
6802P 24.95 8035 19.95 
8755 4995 
8746 1>995 6809 . $ CALL 
8066 . . .  . . . . . . . . .  S CALL 
SUPPORT DEVICES 

1 •24 25·99 100 
21L07 450n� 1 30 1 25 1 15 
; n L02 250no. 1 59 1 55 1 45 2102 1 25 1 1 5 1 1 0 2 1 1 1  3 75 365 3 55 2 1 12·1  2 95 2 85 2 65 
2 1 0 1 · 1  2 9 0  2 70 2 5 5  2 1 1 4L·250ns 12.95 10.95 9 95 
21 14l·300m; 6.95 7.95 6.45 
2114L·•U0n•. 7 50 6 7 5  4.75 
4044/404 1 300n� 9.95 8 75 7.95 
404-4/4041 450n•. 7.50 6 75 4.75 EMM4200A 9 7 !>  8 75 7 95 
EMM4402 7 95 7.25 6 25 
EMM4604 1 2.50 1 1 50 9 95 !;o 1 0 1 C·[ 1 95 7 9� 1 25 
ul>tlol10 142001 1 0 9 5  1 0 25 9 2!-
AM091 ·10/4 1 1095 1 0 2 !>  5 25 

S P,n \"/CO,'." 'J<' 
"� "'·'· \'If\.'," 17 1 b P,n WI\"/ 38 
18 P•n l"/fl'l 60 
<"CPon WNI '10 
�:.o r •. , \'ill.' I 93 �4 Pon \"IV/ 1!5 
]SP•nW'\"1 1 1 5  
40P.n \"lr\'l 1 49 

" p,, �n 1 !  1 4  p,., .,fT 20 ,. , ., ,, ., , ;a 1 8 F•" "> 1 3 1  20 Po.- S, l  34 
2< Pon S l  >'> 
;>� p,, S'l •1 1  2b Po.-. S l  ..:<j 
<\f) Pon S 1 .,1 

TEXTOOL ZERO 
INSERTION FORCE 
SOCKETS 
1 6 Pon S 5 50 
40 Pon S1 0 25 

��c?���?���16K cc�"o9n�v s 1 �19�5Eacr.10 75 CONNECTORS 
1 1 0 1  1 \IS 1 15 1 2!> D825P IRS2321 3 2 5  

P21 7�193475 145n'> l 7 95 7 25 D8255Female 3 75 

:��� : � : : g:;g� ; �; � �; � ;; ��/HOO<l. Sale S�-�� 
i451896·11;o1 Ram 3 95 325 2 50 22/44 WNI. SIT.KIM 2 9 5  Now over 1 year successful field experience 

�special OHer" Buy (4) BK 450ns. Kits $1 1 7.00 IIJIIIIII������� 
* 23% More Storage 

Capacity· 40 Tracks 
* 40 track patch now 
* Faster Drive · 

AM951 1 Arolh P,ocessor $ 1 9 5 00 8 1 5 5 1/0 w/Ram 2 1 95 43/86 Wffl. SfT. MOT 6 50  
:;�995�17\,\}��;,;,;��. 2:�� �'::"::'::l�=P'::"'::'::"::'::' "::":::'::'-'�5="==� �i:�i::���:�;� ;�; 
AM9519 U""·er�;�r lm�·••up1 2·19!> CHARGE COUPLED DEVICES ���� �z�4�.i��/ 1 �:�� 16K ceo . Forsl lome o!lered F:..,chold 460 ceo CTS DIPSWITCHES 
5::�-�z;:,�S��c1 ,:·.��- i(��,��f����

���;;'a���.l��� �;:";"7"��9�1��;�. CTS206-4. 5 1 75 
3883 510 . .. 29_95 loon noli!�UilDhedwolh eachO<der Ou"f>hly hmored) CT520&5 Sl 75 CT5206·9 51 95 
3884 DMA. . . . . . . . . . . . . . .  49.95 $18.95 each {reg. 43.00) gi�� �: . ;; CT52()6·10 $1 95 
620517·15138 DeeMer 2 9:0 7.��:;-;;-.:_:�...:..::.:..::..:_:__ _ _J �==.:.:.:..... ___ ---, 

Up to 8 Times Faster 
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 "E'' 
* Double Density Drive § 
* One Double Density V·200 
Controller w/Case & P.S. f599.00 

Add to your EXIDY, HORIZON, 
and other 5-100 computers. 
3. VISTA V-1 000 FLOPPY DISK SYSTEM 

* g) Shu
�
art 8" Floppy Disks 

* 
C���� 

��8�ard, Cable, §·1 000 
* CPM & Basic "E", 1 699.00 

Instructions& Manual 
4. MPI . . . . . . . .  279.00 

. . .  295.00 
. . . . .  375.00 

. . . . . .  495.00 
. . . .  1 1 95.00 

* Bank Selectable * Uses 4 1 1 5  or 4 1 1 6  
200 ns. 

* Write Protect * Power 8VDC, ±16VDC 
* Phantom * Lowest Cost/Bit 
Expando 32 K;t (41 1 5) Expando 64 K;t (4 1 1 6) 

8K $1 58.00 1 6K $248.95 
1 6K $1 99.00 32K $369.00 
24K $299.00 48K $469.00 
32K $349.00 64K 

* Memory Mapping * Low Power 
* Phantom * Assembled & tested 
Recommended by Alphamicrosystems 

8 K  Static 
1 6 K  Static 
32K Static 

250 ns. 450 ns. 
$209.00 s 1 89.00 
$449.00 $399.00 
$799.00 $699.00 

ANADEX PRINTER 
Model DP-8000 compact, impact, parallel or 

serial. Sprocket feed. 80 cots, 
84 lines/min., bi-directional. 
New only . . . . .  $895.00 

9600 MPU Module w/6802 CPU . . . . . . .  5495.00 
9601 16 Slot Mother Board . . . . . . . . . . . . . . 1 75.00 ��8� �a

S1o9����:; ��d
a
. �-��� -�-���-�� · ." i 65:88 

9604 Switchmode System Power Supply . . .  250.00 

���g  g��� ;�o�oti6�t��r� :: : : ·. : ._ : . . . . 36.oo 

9620 16 Channer Parallel 110 Module .·.·_-295.oo ���� ��
r
�:���

r
�
l
1
e
�

l
�o������--- · . . . . . .  ·.·.-_.29"S.ou 

9627 1 6K Static 450ns . . .  . . . . . . 495.00 
9630 Card Extender . . . . . . . . . . . . . . . . . . . . . . .  68.00 
9640 �ulliple Programmable Timer 
(24 Timers) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 395.00 

9650 8 Channel Duplex Serial I/O . . . . . . .  '395.00 
96103 32/32 l/0 Module . . . . . . . . . . . . . . . .  275.00 
96702 32 Point Reed Relay Module . . . . . 350.00 

6800 BARE BOARDS 
9620-Q . . . . . . . .  $45.00 9603·0 . .  
9626-0 . . . . . . . . .  45.00 9600 . .  . . 

965D-0 . . . . . . . . . . .  45.00 96103 . . .  
9601-0 . . . . . . . . . . .  50.00 96702 . 

BYTE November ·1 979 

. . . . . . .  27.00 
. .  55.00 

. . . . .  55.00 
. . .  55.00 

* On board 2708 * 2708 included (450ns.) 
* Power on jump * completely socketed 
Assembled and tested . . $1 85.00 
Kit. . . . . . . . .  . . . . . . . . . . . . . .  $ 1 29.95 
Bare PC Board . . . . . . . . . . . . . . . . . . . . . S 34.95 
* For 4MHz Speed Add $1 5.00 
8080A KH . . . . . . . . . . . . . . . . . . . . . . . . S 99.95 
8080A Assembled . . . . . . . . . . . . . . . . .  $1 49.95 

5-100 MOTHERBOARD SPECIAL 
8 slot expandable w/9 conn. 
reg $69.95. .  . NOW $52.95 

PROBLEM SOLVER SYSTEM USERS 
We recently purchased all finished goods. 
work in and product designs from 

�-���
T
��d 

CAT'" � ACOUSTIC MODEM� 
�����r� or;g;nate maoo 

ACOUSTIC COUPLER SPECIAL 
AJ MODEL A30 
SPECIAL PURCHASE 
OF SURPLUS UNITS 
AVAILABILITY LIMITED $29.95 

DATA BOOKS o COMPUTER BOOKS 
1979 1C Mas1er . . . . 49.95 Intel MCS60 MalluHI . . . 7.95 
NSC TIL Data . . . . . . . . . 3.95 Intel MCS 40 Mnnual. . .  . 4.95 
NSC Linea1 . . . . . . . . . . . . . . .  4.95 AMO 8080A Mnnual. _ . . . . 5.95 
NSC Linear Aoo Notes 11 . 3.95 AMD Schollky Dalabook . 4.95 
NSC CMOS . .  .. . . . . . .  3.95 AMI MOS/LSI Oala . . . . . . . 3.95 
NSC Memory . . .  . . . . .  3.95 Gl MOS/LSt Da1a . • . . . . . . 4.95 
ln1el Oalabook . . . . . . . • . . .  4.95 Harris Analog Oatabook. 4.95 
1n1e1 MCS 85 Manual . .. . 7.50 T1 Ltnear Conlrol Oala . . 3.95 
SALK • OSBOANI! BOOKS • U.U: 

Aeto. S..l• lntro lo Micros Voi.O � 7 75 
���t:��sm�i��� . : : : : · : : : :

·
: : : :: : : : : : : : : : : : : : : : :� 
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_
;,�5 6800 Programming . • . lt5Q 

Z80 Programmlng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  d:sQ 7.75 
Vo1. 11 5ome Reai Mi\.roo•oce"o's w/BinOer . • . . .  30-:fi00 27.50 
Vol. Ill Some Real SupPOrT Devices w/Binder . . .  2o.QQ. 18.50 
lntro lo Micros Vol. lll.. . . . . . . . . . . "20:90.. 1 8.50 
U.LI! • DILITHIUM Coti�IIIIOC)t(S • SALK 
Underst3nding Compulers . . . . . . .  . . . . .  , . , . . . . . . . . .  � 7.95 
8080Microcompuler Experimen1s . . . . . . . . . . . . . . .  � 1 1.95 Be<;tinnlng BASIC . . . . . . . . . . . . .  . .  . . .  "!'t:9i. 8.95 
Beginners Gto�sary & Guide . . . . . . . . . . . . . . . . . . . . . . e:K 5.95 
Peanut Buller & Jelly Guide to ComDUleTS. .� 6.95 
6080 Machine Lan-guage Programming . . . . . . . . . . .  � 6.95 
Homo Comoulers Vol. I Ha1dware . . . . . . . . . . . . . . . . .  "l':Si- 6.95 
Home Compulers Vol. II Software . . . . . . . .  � 1 1.95 

i SimulaiOI . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. 1':%-. 6 .95 

82 1 2 8 bol l/0 250 1 
8214 Prooro1y lnl 4 so CRYSTALS 
8216 e..,� o"'"r 250 8224 Cloc� Gen 295 
8224-� (4MH:J 9 75 
8226 Rus 0"�"' 3 95 
ST26 Sus Du�e' 2 39 
8228 Sys ConlrOI 5 9 5  
6238Sys Coni 6.25 
8251 Prog 110 6 9 5  
82531nt Tome• 1950 8255 PTog I.'Q 5.95 8257 Prog Dt.IA 11.95 8259 Prog ln1 1 1.95 
8275CRT Conlrolle• 49.95 
S279 Prog l(eyooarel 16.95 
6810·1 128 • 8 RA1.1 4.75 
6820 P14 5.95 
6821 PIA 6.50 682S P,.oroly lnl 6.95 
6834· 1 5 1 2 • 8 Enrorn 12.95 6650 AC14 5.95 
6852Se,a1 Adapl'!f 5.95 
68451H046505CRTC.-.,,, 39.95 6860 Modem 8.95 68.;2 Modulalo• 1 1 95 
687 1 A  1 CMH! OSC 2595 6675 825 68606us Drw"r 2 39 MC681186 1 9 9 5  
1 621 SC0 1 K RAM 25 00 1822 5CD 256 • -� RAM 16 95 
1824 C 0 3 2 •  8 RAM 9 95 
1 852 CD 8 t.101 110 1 0 95 1854 Uan. . .  . .  . . . . . . . . . . .  1 0.95 
1 856 CD 1/0 8 95 ���� ��� ttO � �� 
6522 Mull 9 25 · 6530-Q02 1� t>V 6530·003 \ 5  50 
6530·004 15 50 
6530·005 1550 
DYNAMIC RAMS 
416t4 1 1 6 1 6 K ( 1 6 Por�) . . . 9.95 
5et of 6 41 6"s. . . . . . . . 74.95 41 1 5 6K ( 1 6 Pin) . . . . . . . . . . . . . .  6.95 
405 0 4K x 1 (18 Pin). 4,25 
4060 4K x 1 (22 P•n) 4 .95 
4096 4K x 1 (16 Pon!. . . . 3 95 
2 1 0 4 4K x 1 (1 6 P•n) 4.75 4027 4K x 1 (1 6 Pon) .. 4 95 5261 ... 1.95 1 103 .. 1 .95 5262 . . . .  I 95 4008L . 4 95 5270 . . . .  4.95 6605 7.95 
5280 . . . 4.95 6604 . 4 95 5290 1 2.45 6002 1 so 

9 95 
'50 
3 05 

PROMS 
2706 
:>708·6 1702A 
2732 . . .  . .  99.00 2 7 1 6·5V 44.95 2 7 1 6·SV 12\I 29.95 
2758 5V 2!19!: 
5203AO 1 1 9!> 
5204AO 9 !1:0 
6834·1 1 ? \.15 
1M 5fi10 :2 9� 
SALE8223 32 x 8  . ... .. . . . .  2.05 
82S1 1 5 5 1 2 x 8 (TS) . . . . . . . .  (6.95 
625123 32 X 8 . . . . .  .. . . . . .  2.50 
625126 256 l 4  . . . . . . . . . . . . . .  3.50 
825129 256 x 4  (TS) . . . . . . . . . .  3.50 
82S1 30 51 2 x 4 (0C) . . . . . . . . . 6.50 
NSC 0M7578 32 x 8 . .. 2.95 

CHARACTER GEN 
251 3·001 15\J) Upper . 950 
2513-Q05{!:V) Lowel . 1 0 9 5  
251 3·ADM3 15Vl lower. 1 4 95 MCM6571 1 0 7 5  
MCM6571 A  1 0 7 5  MCM6574 1 4 50 
MCM6575 1 4 50 
UARTS/USRTS 
TR16028 1S\1. 12VI 
AVS 1 0 1 3 (5V, 1 <:\II 
AYS1 01 4AI 1 6 1 2 15· 1 4\,I) 4"!'5101 5A/l863 15V) 
TMS 601 1 15V. 1 ;>11\ 
IM6402 
IM6403 

3 95 4.95 695 
695 
5 50 7.95 
8.95 995 2495 2350U5RT 

16718 Aslros 
SALETR1472B . .  • . . . . • . .  1Uil5 
BAUD RATE GEN 
MC144 t 1  
4702" 
W01941 

1 1 .95 �� 95 '" 

��
����.�

ncy 
I 8�:J;> 
:'OMHt 
:• 0 1 M ! o :  
209-.1 52/.lH: 
:> -f�,16Mtt: 
3 51%•\SM�It 
·ICM!t: 
·I  194304MH; 
·l 9 1 520t.1Hi 
50Mfll 
S 0686 
_; l t �JM!I: 

Pt�ce S585 ' "  �85 
295 
5d5 "' ' 50 " "  S 9 5  5 9 5  ' "  ' 95 
595 

F<equency 
60MH: 
6 1 -14 6 5536 
I O OMHl 
T 3 0MH: 
1 4 3 1 8 1 8  
18 0MH: 1 i1 432MHr 
200t.1Ht 22 1 18·11-.Hil 
21QMI-1: 
360MHt 
460Mifr 
lOOKC 

DISPLAYS/OPTO/LED'S 
* T SEGMENT * CALC * CLOCKS * 

DL 704 (CC). DL 707 (CA) .300'" Red . . . . • . . . .  99 FND 357 ICC) .357" Red . . . . . .  .. .. . . . 99 FND 500/503 ICC) .500" Red . . . • . . . •  99 
FND�7/510 (CA) .500"Rett . . . . . . . . . .  96 
FND 800/603 iCCJ .eoo· Red . . . • • . • .  1 .75 
FN0 807/8 1 0 1CN .800" Rett . . . 1.75 
XAN 3062 .soc· Green. . . . . •• , 1 1 5  HP5062·7731 (CA).300" Red . . .. 99 9 0'9•1 Bubble Mono Calc Oosplay . . .. . 99 9 0'9•1 Panaple� Oo�play .400" . .  . . . . . . . . . . .  ,99 9 00Q•1 Fluorescent .300" . . . . . • • •  99 MAIOOJ 12\1 Au1o Cloc� Module . 1 !1.81 
Belel for MA 1003 wiRed Ftller . . . . .  4.95 
MA1 002A LED 12 hr. Clock MOdule . . . . . . . .  10.95 
* HI!X DISPLAYS * I!NCODaD DISPLAYS * 
HP 5082·7340 Red He�idecimal . . . . . . . . . . .  \ 5.95 
HP 5082·7300 Red Nymerlc . . . . . . . . . . . . . . .  14.95 
lll 306 Numeric W/LogtC . . . . . . . . . . . . . . .  8.95 
TIL 308 Number w/Logic:.. .8.95 
TIL 309Number w/Logic: . . . . . . . . .  , . . . . . . . 8.95 
T I L 3 1 1  Hexadecimal . .  . . . . . . . . . . . .  1 2.95 
MAN 2A .320" Red Alpha·Numerc. . . . . . •  5.95 
MAN lOA .270" Red Alpha·Nume1ic 895 

NAKED PC BOARD SALE 
Z·80CPU ft1hae<�) $3495 
8080A CPU . . . . . 34.95 
8K S1al>C: RAM (Logos) 2 1 .95 
16K S1ahc RAM {2114) 2�95 32K S1aloc RAMI2114) . 4995 
Floppy I/O (Tarbell) . 39.95 
Casseue tiO (TaTbeU) 2995 8K Eprom l2706) .. . 2 1 95 
1702 Eorom 8oard.. • •  30.0C 
2708t27 1 6 Eprom (ltnacaJ. 34.9!io 
2708127 1 6  Eprom(WMC) . .  30.00 Reallome CIOCk . . . . . . . .  , .  3 4.95 ACPPro1o8d.(3M Conn.t •. 27.95 
\lector 8800 Pro1o . .' . . .  . . 1 9 9 5  
Vector 6803 11  slot M B  , . 29.95 
ACP �lender w/Conn . . .  1 5.95 
V•deo tn�etface (SSM) . . . . . .  27.95 
�3r�:��������7j��ki ��:�; 
9 Slot Mo11"1erBoard (WMC) .. .  29.95 
8Sio1Mo1her(eopafldablej .• •  34.95 

WAVEFORM 
GENERATORS 
8038 Furn:rtcn Gen 3. 95 MC4024 VCO 2 45 LM566VCO 1 75 
1(�:206 Fu.,Cloon Gene•�\, .. 5 25 
FLOPPY DISK 1/0 
177 1-o1 8" S Monofloooy 2 7 9 5  

uPd372Nec FTooor 4995 
1781 Dual Floooy 29.95 
1791 Dual Flooov 39.95 
TV INTERFACES 
Pixoe·Vener. 8.50 
TV· l \l•deo lnlerfac:e . 8.95 
Mocro-.er1e1 . .  . 35.00 
MSR Modulalm. . �5 00 

SPECIAL PURCHASE 
(while supply lasts) 

2 1  L02-4 (450 ns) 1 00 @ 99¢ e<i.. 
2 1 L02-2 (250 ns) 1 00 @ $ 1 . 1 5 ea. 
TMS4060 NL 4K Dynamic RAMS 

(pullouts) $ 1 . 9 5  ea. (prime) $ 3 . 7 5  ea. 
1 488 Line Receiver 1 00 @ 75¢ ea. 
1 489 Line Driver 1 00 @ 75¢ ea. 
1 489 House Marked 1 00 @ 50¢ ea. 
1 496 L Demodulator 25 @ 75¢ ea. 
LM3900 QUAD OP AMP 3 / $ 1 . 9 9  

2 7 1 6 5 VOLTS EPROM 3 / $ 9 9 . 00 

COMPUTER SPECIALS 
LIST SALE 

Apple II Plus w/16K 1 1 95. 990. 
PET 2001·16N 995. 895. 
E..:idy Sorcerer wf8K 895. 795. 
Compucolor 11 wf8K 1495. 1395. 
Cromemco Sys Ill 5990. 4990. 
Horizon I wfl6K 1 599. 1349. 
TEl Pl208 w/32K 

dual floppy & CRT 
( 1  avail.) 4995 2995 

P.ascal Microengine 2995 2395 

* LI:D'• * OPTOIIJ.OLATI!RS * 

I PSI t620 Otable RO 3295. 2695. 
Anadex DP 8000 995. 895. 
Centromcs Mtcro P·1 595. 395. 
Cenuonics Micro S·t 595. 525. So10c 10 120 995. 850. 
Teletype Model 43 1349. 1 1 50 .  
HiPiot Plotter 1085. 899. 
HiPiot Digitizer 795, 735. 
lntertube II 895. 784, 

Proc. Tech SOL-20 $ 1 095. 
TV CHIPS/SOUND 

LEOS Red. Y"llow. G<e(!ll . 185 . 51 1 00 AY3851X>-1 6 Games Bffl $4 95 MGT 2 Photo XSTR HFE 250. 30V . 99 
4N25 Photo XSTR HFE 250. 30\1 . . •. 1 .29 
4N33 Pho1o Darlinglon . . . . . . . . . . . . . . . . . . . .  1 .75 
FPT 1 108Ph01oXSTR Flal Lense $ALE 4/1 00 

AV385 1 5 Colo• Convener 2 9 5  AV38603·1 RoadraceGame 6 9 5  
A¥38605-1 Warfare Game . . 9.50 
AY38606·1 Wooeoul Game . . . .  9 SO 
AY38607· 1 Sh001ong GaHery . . .  8.9S 

MONTHLY IC SPECIALS A
�;�::a�o�'�:�: �:·�-��:-�

u.n� 2_ 9 5  
Lf\3506 JFET Anloa Mul\1 8 bit • . . . . . . • . . •  8.95 SN76477 Tl Sound GeneraiQ" 3.95 
ICM7206 Seven Decade Coonter . • . . • . . • .  17.95 MMS320/21 TV Syroc:h Gen 9.95 
ICM7207 Os.cilla1or Conlroller . . . . . • .  8.95 MMS369 Pres.calor • . . . . . . . .  3.95 
ICM7045 P1ecision Sto/Walch Timer . 22.95 LM\689 RF Modulator. 3.95 

KEYBOARD ENCODERS :gt���� e���:t
R�f�r���� .·.· ·.·.·.·.·.·.·.·.·.·.·.·.·- ��:�; '":fa�e��- -N�-�-��� TV . . . 695 

A.Y5·2376 13 75 LM390 Banery OP. Audio Amp . . . . . . . . . . .  3/1.00 MM57104 Clock Gen . . _ . . . .  3.75 
AV5·3600 13 1!> LM I8� Ground Fault iC . . . . . . . . . . . . . . . . .  311.00 RF Modula!Qf w/Audio . . . . . . .  8.95 

��;;i· : 
: 
. . . . . . . . . . . . . . . .  : : :  :�:�; t�:�gg ��

a
:�,��-L

oo
p FM Stere

-� 
: 
· : :5i�:gg AJI Shoomenls FCM or UPS. Order� 

74C923 . . . . . . . . . . . . . . . . . . . . . .  9.95 053625 Dual Mos Sense Amp . . . . . . . . . . . .  2.50 :��g�:�;:r:'!.;�;���;;-8 ::: 
AID CONVERTERS 1 408L8. . . . .  4/19.95 10t47 ECLAam ... 9.95 �h�%:.,

a
�

d
�� ,

&
�,S��

e.
E�:.��:�; 8700 8 bol Brnary . . 13.50 1 488/1 4B9 . . . . . . . .  2/1.99 LF356HBrFel . .  3/t.99 COO acc01pltld w/2S"o deoos•t.Cah· 

8701 1 0 bol Bonary . 22 OC' 22 Pin SIT Socke1 1 0/1.00 MCM1 4505 . . . . . .  8.95 Torn•a Residenls add6"o1a•. fo<"eign 
8703 8 boi T5 . • 1 3 50 6:223 Prom . • . . • . . . . . .  2.95 74569 . . . . . . . .  3/1.99 Ora.rs ad<l 8"o Mndhng All oans 
9400Voltto FreQ Conv 7 25 MKS014 Calc . . . . . .  2/1.99 74107N . . . . . . . .  6/1.99 . pttme Tac1ory res1ed guaranleed 
8750 3·1/2 D•Q•I BCD 1395 741 4 1 N  . . . . . . . . . . .  311.99 75452N . . . . . . . .  811 .99 Add .35 cenls lof Oala • 1406L6 6 bol 395 6T26f8T28 . . . . . . . . . .  2.39 74\N-14 . . . . .  1011.99 1 406L8 8 M . 5 95 95H90 . . . . . . . . . . . 9.95 555CN . . . . . . . .  5/1 .99 �o�•cc•• "

l

oiiii!!JI•5•9•5'-'-I!'-i·�- -�SO SS6CN . . . . . . . . 3/1.99 • 

Circle 4 on inqu i ry card. 



P. O.  Box 1 7329, I rvine,  CA 9271 3 
(71 4) 558-881 3 

and it's COLOR SALE $1 00.00 OFF 

"The Compucolor I I"  
. a personal colorgraphics system for the modern computer man . 

* Color GraphiCS 1 3" Color CRT 

• 
* Proven 8080A CPU System * 1 6K Extended D1sk Bas1c 
* Up to 1 1 7" Key Keyboard * Up to 32K* RAM 
* M1n1d1sk Dnve 51 2K Bytes/Side •option 

SALE Model 3 w/8K, 72 Key Keyboard, RS232 . TAKE .{$1 495o00 
Model 4 w/1 6K, 72 Key Keyboard, RS232 s1 OO.OO . $ 1 695.00 
Model 5 w/q2K, 72 Key Keyboard, RS232 OFF . $1 995.00 
Options: 1 01 Key Keyboard . .  . . .  Add $1 50.00 

1 1 7  Key Keyboard . . . . . . . . . . . . . . . . . . . . . . . . . . .  Add $225.00 
Formatted Diskettes. . . . . . . . . . . . .  2/$ 1 9.95 
Programmed Diskettes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $1 9.95 
Diskette Library Inc. Hangman, Othello, Math, Chess, Startrek, 
Blackjack, Cubic Tic Tac Toe, Finance Vol. I, Finance Vol. I I ,  Bonds and 
Securities, Assembler, Text Editor, Personal Data Base. 

KIM·1 
Now only 
$1 79.00 
**Power Supply . . . . . .  Add $59.95 
* •Cassette Recorder . .  Add $44.95 
**SanyO 9" Monitor . .  Add $ 1 69.95 
Add I 

* KIM·l Compatible 
* 4K ROM Monitor 
* 1 K Bytes 2 1 1 4  RAM 
* 65K Memory Expansion 
* User EPROM 2 7 1 6  
** Power Supply . . . . . .  Add $59.95 
** Cassette Recorder . . . .  Add $44.95 
** Sanyo 9" Monitor . . Add $ 1 S9.95 
School & group discounrs available. 
Buy now and receive $1 00.00 worth 
of discount coupons: i.e., 
* SRM·l 1 K Static RAM exp. 
reg. 42.00 . . . . . . . . . . . .  disc. $32.00 

* PEX-1 1/0 Port , reg. $60.00 . disc. $50.00 
* SYM BAS·l Basic ROM (Microsoft) 
reg. S 1 59.00 . .  . .  . disc. S 1 09.00 

* KTM-2 CRT {TV Keyboard, 
reg. $349.00 . . . .  . . . . . . . .  disc. S3 1 9.00 

SYM Enclosure . . . . . . . . .  $39.95 

tg: APPLE I I  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 
** 1 6K upgrade kit for only $7 4.95 ea. 

This is a limited offer and we reserve the right to change without notice. 

H O L I DAY 
COM PUTE R 
SPECIALS 

EXIDY SORCERER O N LY $799 .00 

$799 w/8K 
$1 099 w/1 6K 
$1 249 w/32K 
$1 449 w/48K 
�����

r
f:,��=2i1�g1��;;t����

i
�ft�� 

PET. APPLE and TRS-80 into a com· 
plete expandable computer system. 
* *  1!0 expansion kit . . . . . . . $1 49.00 
** Vista V-200 add-on mini· floppy for Exidy. (requires exp. 

module) w/CPM . . . . . .  $699.00 

ADVANCED INTERACTIVE 
MICROCOMPUTER 
* On Board 20 column alphanumeric 

printer 
* Alphanumeric 20 character display 
* Terminal style Keyboard 54 Keys 
* 6502 based CPU 

w/1 K RAM. . . . .  $375.00* 
w/4K RAM. . . . . . . .  $450.00* 
Assembler ROM . . .  Add $85.00 
BASIC IN ROM . . .  Add $ 1 00.00 
Power Supply . . . . . . .  Add$99.95 
Enclosure . . . . . . . . . . Add $44.95 

* * New Wora Processing Pac . . . . . . . . . . . . . . . . . .  $99.00 
* INCLUDES: 
Keyboard & enclosure 
90 day Warranty 
MICROSOFT BASIC 
Video & Cassette Cable 
Complete Documentation 
* *  S1 00 Expansion 

Module. . . . . . . . . . . Add $299.00 
* * Cassette recorder 
* *  s;.;.;,;c,·s···Monitor 

. . . Add $44.95 
. . . . . . . . . . . . . . . . . . .  Add $1 69.95 

RCA 
COSM�C VIP 

NEW LOW PRICE $249.00 
Assembled. Regular price . $299.95 
w/Sanyo 9" Monitor . . . . . . . . . . . .  $ 1 69.95 

VP-590 Color Board . 69.95 
VP-595 Sound Board . .  . .  49.95 
VP-570 4K Expansion Board . . . . .  95.95 
VP·SSO Expansion Keyboard . . . . .  1 5.95 
VP-700 nny Basic ROM . . . . . . . . . .  49.95 
VP-7 1 0  VIP Game Manual . .  . . 1 0.95 

NORTH STAR HORIZON •DOUBLE DENSITY* 
Now in stock North Star Z-80- based high-pertormance computer. 
* 180K By1es per Disk 

0 
* Z·BO Processor 
* Motherboard . - �- -
* 2 Serial + 1 Parallel Port Avail. : 

* 32 K RAM 
Horizon I Kit Sale $ 1 849.DO 11!!11 
North Star Double Density Disk Subsystem Kit 

PROCESSOR TECH NOLOGY SAL E  
�--lt.-

.. Jt4 ao.,;,_. .,(. ... SOL-20 DEALERS & USERS I NViTED! 

We purchased Processor Technology's ent ire inventory of 
spare parts, work in process, and f in ished goods. This 
material wil l be sold on a first come fi rst served basis. 
Advancqd will continue to support some SOL products on a 
lim ited basis so make sure you g et a copy of our complete 
inventory listing and a place on our SOL mail ing list. 

* New SOL-20 w/o M emory 
* SOL-20 Keyboards 
* SOL-20 Bare Logic Boards 
* N KRA Memory Boards up to 64K 

$1 095.00 $ 1 39.95 
$1 25.00 
$CALL 

WE TAKE B/A, V I SA, AM. EXP. • ADD 2.5% HANDLING & POSTAGE • PRICES SUBJ ECT TO CHAN GE W/0 N OTICE 

Circle 4 on inquiry card. BYTE November 1979 
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The Vista VS0:$395 
The Vista V80 M i n i  

D isk System i s  t h e  perfect 
way to widen the capab i l it ies 
of you r  TRS-80* M ic ro­
co mputer. Qu i c kly a n d  
i n expe nsive ly. O u r  $395 
price tag i s  about $1 00 less 
than the Rad i o  Shack 
eq u ivalent .  Our de l ivery t i m e  
is i m m ediate (24 h o u r  t u rn­
arou nd from our Santa Ana, 
Ca. factory). And our system is 
f u l ly i nterchangeable .  That's 
j ust t h e  start.  

It wi l l  g ive you 23% 
more storage capacity by 
i ncreasi ng u seable storage 
from 55 ,000 to 65,000 bytes 
pe r d rive with o u r  n ew 
software patch.  

It can wo rk 8 ti m es 
faster than the TRS-80 M i n i ­
D is k  system,  because t rack­
to-t rack access is  5 m s  vers u s  
40ms f o r  t h e  T RS-80. You 
ca n rea l i ze t h i s  added speed 

·TRS-80 ©randy Corp. 
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o nce the new double d isk 
expansion i nterface i s  
ava i lab le  without expensive 
mod if ication of the exist i n g  
u n it .  

It  has a better 
warranty than any comparable 
u n it warranty avai lable - a f u l l  
1 2 0  days on a l l  parts and 
service. When yo u cons ider  
h ow m u c h  more goes i nto t h e  
Vista V80, that shows a l ot of 
faith  i n  o u r  product.  

A fu l l 3 amp power 
s u p p ly means you h ave 2% 
t i m es the powe r necessary to 
operate the V80, and fu l l  
venti lat ion i n s u res that th e re 
wi l l  be n o  problems due to 
ove rheat ing .  

The Vista V80 M i n i  
D isk System req u i res Leve l l I 
Basic with 1 6 K RAM 
Expansion i nterface (it 
operates from the Radio 
S h ac k  i nterface syste m. I t  

comes com plete with  a 
dependable M PI M i n if loppy 
d i s k  d rive, power s u p p ly, 
reg u lator board and vented 
case. It 's s h i pped to yo u 
ready to r u n - s i m ply take it  
out  of the box and plug i t  i n .  
You ' re i n  b u s i n ess. From the 
com pany t h at means 
b u s i n ess - Vi sta Computer 
Com pany. 

The Vista Computer Company. 
Man ufactu rers of Qua l i ty  
Computer  Systems 
and Software. 

7 1 4/9 5 3 - 0 5 2 3  

1 40 1  Borchard 

Santa Ana, Ca. 9 2 7 0 5  

C i rc l e  378 o n  inqu iry card. 



ATTENTION ELF OWNERS 
ANNOUNCING QUEST SUPER BASIC  

A t  last a Full Size Basic for 1B02 systems.  A 
complete function Basic including two dimen­
sional arrays, string variables, floating point, 
arithmetic and 32 bit signed integer arithmetic 
(1 0 digit accuracy) with 1/0 routines. Easily adap­
table on most 1 802 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 3 more S-100 slots to 
your Super Expansion Board or use as a 4 slot 
S-1 00 Mother Board. Without connectors $9.95. 

Coming Soon: Assembler and Editor; Elf II 
Adapter Boanl. High resolution alpha/numerics 
with color graphics expandable up to 256 x 192 
resolution for less than $100. Economical ver­
sions for other popular 1 B02 systems also. 

16K Dynamic RAM board expandable to 32K for 
less than $150. 

RCA Cosinac Super Elf Computer $ 1 06.95 
Compare features before you decide t o  b u y  any 
other computer. There is no other computer on 
the market today that has all the desirable bene­
frts of the Super Ell 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 
address displays; Power Supply; Audio Amplifier 
and Speaker; Fully socketed for att 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 debugolng which is not in­
cluded in others at the same price. With SINGLE 
STEP you can see the microprocessor chip opera­
ting with the unique Quest address and data bus 
displays betore, during and alter executing in­
structions. Also. CPU mode and i nstruction 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 in expensive video 
modulator to do graphics and games. There is a 
speaker system included for writing your own 
music or using many music programs already 
written .  The speaker amplifier may also be used 
to drive relays for control purposes. 

A 24 key HEX keyboanl includes 16 HEX keys 
plus load . reset. run, wall, Input, memory pro· 
teet, monitor select and single step. Large, on 
board d isplays provide output and optional high 
and low address. There i s  a 44 pin standard 
connector slot for PC cards and a 50 pin connec­
tor slot for the Ouest Super Expansion Board. 
Power supply and sockets for all IC's are in­
cluded in the price plus a detailed t 27 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. GEM'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 Ell Kll $106.95, High 
address option $8.95, Low address option 
$9.95. Custom Cabinet with drilled and labelled 
plexiglass front panel $24.95. Expansion Cabinet 
with room for 4 S-tOO boards $41.00. NICad 
Battery Memory Saver Kll $6.95. All kits and 
options also completely assembled and tested. 

lluestdala, a 12 page monthly software publica­
tion for 1802 computer users i s  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 Interface $89.95 
This is truly an astounding value' This board has 
been designed to allow you to decide how you 
want it optioned. The Super Expansion Board 
comes with 4K of low power RAM fully address­
able anywhere in 64K wrth 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 of EPROM (2708, 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 file) 
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, ±1Bv .5 amp , 5v 1 .5 amp, -5v 
. 5  amp, 12v .5 amp. -12 option. ±5v. ± 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 with 
the monitor. If you have the Super Expansion 
Board and Super Monitor the monitor is up and 
running at the push of a button. 

Other on board options include Parallel Input 
and Output Ports with fu ll 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 00 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 a video interface 
board. Paral lel I/O Ports $9.85, RS 232 $4.50, 
m 20 ma 1/F $1.95, S-100 $4.50. A 50 pin 
connector set wrth 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 Expansion 
Board is a 5 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 line frequency 
to crystal time base. Outstanding accuracy. Kit 
includes: PC board. IC. crystal. resistors. ca­
pacitors and trimmer 

Same day shipment. First line parts only. 
Factory tested. Guaranteed money back. 
Quality IC's and other components at lac-
tory prices. 

INTEGRATED CIRCUITS 
7400rtl Lt.\31 8  \ .JS C04020 1.02 
7�00N -" LM320K·5 1 50 CD4021 1 .02 
7 J(l2t� 1 7  LM323K·5 6 95 CD4022 .66 21l02·1 
7.l0411 19  LM320K·12 1 50 C04023 .28 21F02 
7409tl " Lt.I320K- 15 1 50 C04024 75 21Q.4A.-4 
7-110tl 1 7  LMJ2DT·S 1 60 C04025 28 2 1 0iB-4 1 60 CD4026 1 .51  7�\<HI .63 LM320T-8 

1 50 CD4027 .36 2 1 1 1 - 1 
742011 1 7  LM320T·12 2 1 12-2 
7422N 1.39 LMJ20T-15 1 .1i0 C0402B .79 2114l-1  
7430N 10 LM324N 1 15 CD4029 1 .02 2 1 1 4L-3 
7442tl 50 LM339�/ 1 .55 CD4030 .28 4 1 1 6  
H•ISN 69 LM340K·S 1 .35 CD4035 1.02 

C04040 1.02 25138 
7-147N .60 LM340K·8 1.35 MM5262 74481/ 69 LM340K-12 1.35 C04042 71 MM5280 745at/ 1 7  LM340K· I5 1 .35 G04043 63 MM5320 74741/ 29 LM340K-24 1 .35 C04044 .63 MM5330 
7475t/ 49 LM340T·5 1 .25 CD4046 1.67 

C04049 .36 P0411D·3 
7485t/ " LM340T·8 115 

36 PD4110·4 
7489t/ 200 LM34DT·1 2  1.25 CD4050 

CD4051 1 . 1 3  PS\0\l 
7490t/ <3 LM340T-15 1 .25 4200A 749211 43 LM3401·18 1.25 CD4060 1.42 
7�93N 4J LM340T·24 1 15 CD4066 71 
749511 .69 LI.1343H 4 50 CD4068 40 
7410011 .90 Ll.\350 7.50 CD4069 40 

40 74107t/ . 19 LM370 1 . 1 5 CD407D 
18 H12 ttl " LM377 3.00 C04071 

741 23tl 59 Ll.\379 5.00 C04072 " 9368 74125N 39 LM380N 1 .00 CD4073 18 4100 74145N 69 LM381 1 .60 CD4075 .18 416 74150N 95 LM382 1 .60 C04076 1 .75 
7415\N 69 LM703H 40 CD4078 40 
7·1154N 1 .00 LM709H .28 CD4081 " 
74157N 69 lt.\723HIN 50 CD4082 " 
H161N .87 LM733N .67 CD4 1 1 5  4 7  
74162N .87 LM741CH 35 CD4490 5.50 
7JI63N .87 LM741tl .15 C04507 1 .00 
7-1174N 96 LM747tl/N .61 CD4508 4.25 
H \ 7511 90 LMi48N 35 C04510 1 .02 
7 � 190�� 1.15 lt.\1303N " CD·I5t1 ., 
H1921l 67 LM13Q4 110 C04515 2.52 
7�19311 85 LM1305 117 CD�516 1 . 1 0  7J22U� 1 55 LM130i 1 00 CD4518 1.02 
742981/ 1.65 u.m10 1 75 CD4520 1.02 
74365N 66 LM\458 .47 CD4527 1 .51  
74366N 66 l/.11800 ! .75 C04528 .79 
7J367rl 66 LM1812 7 50 CD4553 3.50 

LM\889 3.00 CD4566 2.25 74Lsoo nt LM2111  1 .75 CD4583 4.50 
74LSOON 35 LM2902 1.50 CD4585 1 . 1 0  MM53104 

P.O. 

1 18 
1.25 

4 95 
3. 75 
3. 75 
3.95 
740 
7.00 

10.95 
6.30 

40 
3.00 
9.95 
5.!>1 
4.00 
5.00 

13.95 
9.95 
1 00  
1.50 
6.95 
4.50 

-1 9.95 
9 95 
3.50 

1 0.00 
15.00 

3.00 
4.00 
2.\0 

14.45 
795 
5.80 
8 .% 
7.25 
3 90 
"' 

16.50 
7 .5() 

15.95 
4 .95 
3.75 
3.75 
150 

Box 4430X Santa Clara, CA 95054 
will call only: (408) 988-1640 

Walsh Ave. 

NB2S126 3.75 
tl82S129 3.75 
11625131 3.75 
ti62S136 8.75 
N82SI37 8.75 
OM8577 1.9<l 
8223 2.90 

CONNECTORS 
2.50 30 pin edge 

44 pin edge 2 75 
100 pin edge 4.50 
100pm edge WW 5.25 

IC SOCKETS 
Solder Tin low Profile 
P1H 1 UP P1H 1UP 

8 . 1 5  " JO 
14 14 " .35 
1 6  1 6  " .41 
18 .17 J6 .58 
10 .19 40 .57 

2 1eo.-el \4 pmww 20 
WIRE WRAP LEVEL J 

PIN P1H 
" .31 14 .86 
16 .33 " 1.00 
18 .57 40 1.23 

CRYSTALS 
1 1.\Hz 4.50 
2 MHz 4.50 
4 t.1Hl �.25 
5 MHz 4.25 

1 0 MH1 us 
18  MHz 3.90 
20 Mtll 3.9C 
32 Milz 3 90 
32766 Mf\1 4.00 
\ .8432 MHz 4.50 
3.5795 MHz 1.20 

RESISTORS Vo w�lt 5�. Ill per type .03 1000 p�r type .012 
25 per lype .025 350 p1ece pa�� 

100per lype 015 S per type 6.75 
1'1 wan s•., oertype .05 

KEYBOARDS 
56 key ASCII �eyboard lilt S67.50 
Fully assembled 77 50 
53 �ey ASCII IIeyooard kil 60.00 
Fully assemble{! 70.00Enclosure 14.95 
UDS 
RedT018 . 15 
Green. Yellow T018 10 

.10 Jumbo Red 
Green. Orange. Yellow Jum�o .25 
Cllpllle LED Mounllng Cllp5 8151.25 
(speotyrea.amber. areen. yellow. clw) 

CONTINENTAL SPECIALnES In s1o�k 
Comple!e lin e ol breadboard 1estequip. 
MAX·IOO I dlgll Fteq. Clr. $128.95 

OK WIRE WRAP TODLS in stotk 
Portable Multlmelu sn.oo 
SPECIAL PRODUCTS 
MM5865 Stopwatch l1mer 9.00 
PC �oard 7.50 
Switches Mom. Push�unon 17 

J pos. sl1de , 
Encoder HOOI65·5 6.95 
J Oigli Unlwerul 
Counler Board Kll 
OperaiCS 5-18 Von DC to 5 MHz 
typ 125"LE0 disptay 10.50 

Paratronlcs l OOA Loglc 
Analyzer Kit $22'-00 
Model 10  Tt1�atr 

hpanderKil S229.00 
Model 150 Bus 

GraOher K11 S369.00 
Slnclal r J 'h 01gl1 

Multlmeter S59.95 
Clock Calendar Kit S2J.95 
2.5 MHz frequency Counter 

74LS02N 35 LM3900N 6Q C0�0192 
35 1 75 74COO 

3.00 MICROPROCESSOR 2.0100 MHz " \.95 Kit $37.50 
30 MHZ Fre�uency Counter 74LSOJI/ LM3905 6600 

74LS05N .35 LM3909N .61  74C04 JJ 6802 
7�LSOBN .35 MC1458V .50 74C10 .18 8080A 
HLS!Ot/ 35 NE550N .65 74C14 1 1 0 8085 
74LS13tl 40 NE555V 43 74C20 .18 180 
HLS14N .00 /lE556A 79 74C30 18 ZBOA 
HLSZOII .35 tlt565A 1 .00 74CJ8 1 .95 8212 
7otLS22N 35 l/t566V 1.50 74C74 75 82H 
74LS2Btl .41 IIE567V 110 7JC76 1.40 8216 
7JLS30tl , r/E570B 5 00  74C90 1 . 15 9224 
HLSJ31/ J9 78l05 .60 74C93 1 .40 8228 
74LS3Btl .JO 78l08 60 74C154 3.00 9251 
74LSHII \ . 2 5  78M05 65 74C160 1 44 8253 
HlS75N 1 .00 75108 175 HC175 1 . 35 8255 
74LS90N .65 7549\ GI/ 50 74Ct92 1 65 8257 
74LS93N 51 7S492CN .55 74C221 1.00 8259 
74LS95N 1.89 75494CI/ 89 74C905 3.00 1802CP 
74LSI07N J5 A lo O  74C906 .75 plas. 74LS1 12t/ 35 74C914 1 95 
7.\LS 1 13rl .35 CONVERTER 74G922 5.50 1B020P 
7JLS1 321/ 71 80380 4 50 74C923 5.50 plas 
7JLS136t/ J5 B700CJ 13.95 7JC925 6.95 1661P 
7JLS151N 67 870\Ct/ 22.00 74C926 6.95 COP1B02CD 

8750CJ 1 3.95 COP18020 7JLSI5511 .67 LD130 995 HC927 6.95 COP1661 74LS1 57rl 67 9400CJVIF 7.40 INTERFACE 6620 74lS162rl 91 ICL7103 ' "' 8095 .65 6850 74LS1631l 91 
74LS1W/ 2.00 ICL7107 14.25 8096 .65 6502 
74LS190N 1 00 CMOS 8097 65 6504 
74LS221N 195 CD34001 8098 .65 6522 
74LS25BN 67 Fair. 50 6109 1.25 

UART!flFO 74LS367N 1 .35 C04000 1 6  BriO 4.50 
CD4001 18 8113 3.00 AY5·1013 

LINEAR 8120 5.50 AY5·1014 
CA3045 90 C04002 .18 8T23 3.10 3341 CD4006 1 . 10 
CA3046 67 CD4007 18 81"24 3.50 

PROM CA3081 1.80 CD4008 18 8T25 3.20 
1702A CA3082 1.90 C04009 .39 8T26 1 .69 

CA3089 2.95 8T28 2.75 2708 
LM301 

C04010 .39 Bl97 1 .69 271611 
MIIAH J5 CD40 1 1  .18 8198 !.69 27161ntel 

C04012 18 
LM305H 87 MOS/MEMORY 

2732 
C04013 " 2758 J5 Ll.1307rl C04D14 " RAM B741A U.I:JOBN S9 C04015 86 2101-1  3.95 8748 1 . 15 LM309H 

1 .50 C04016 J6 2102·1 , 8755A LI.I309K CD4017 ., 2 102AL-4 1.25 NB2S23 LM311H/N 90 CD4018 ., 2102AN·2l 1 .60 N825123 LM31n/K 2 92 CD4019 18 

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 SB5.00. BK Basic i nterpreter $100 .00.  
Power supply assy. in case $60.00. AIM 65 in 
thin briefcase with I $485.00. 

Not a Cheap Clock Kit $14 .95 
includes everything except case. 2-PC boards. 
6-.50" LED Displays. 5314 clock chip, trans­
former, ail components and full instructions. 
Orange displays also avai l .  Same kit w/.80" 
displays. Red only. $21.95 Case $1 1 .75 

Video Modulator Kit $8.95 
Convert your TV set into a h igh  quality monitor 
without affecting normal usage. Complete kit 
with full instructions. 

S-1 00 Computer Boards 
BK Static RAM Kit Godbout 

16K Static RAM Kit 
24K Static RAM Kit 
32K Dynamic RAM Kit 
32K Static RAM Kit 
64K Dynamic RAM Kit 
BKJ16K Eprom Kit (less PROMS) 

$135.00 
265.00 
423.00 
3 1 0.00 

$475.00 
470.00 
$89.00 

Video Interface Kit 
Motherboard $39. 

$139.00 
Extender Board $8.99 

79 1C 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. 

17.50 2.097152 MHz 4.50 
18 75 2. 4576 MH1 4.50 

8.95 3 2768 MHz J.SO 
27.00 5 068BMHz 4.50 
1 4.75 5 185 MH1 4.50 
1 9. 75 5 7 143 Mtlz J.50 1 9<l  6 5536 t.\Hz 4.50 

BOO 1! 3 1 8 1 8  MHz us 
1 90 18 432 1.\Hz 4.50 
1 90 22 1 1 � 1.\Hz �.50 
5.35 
650 

1 5 00 KEYBOARD ENCODERS 
9 15 AY5·2376 512.50 

19. 50 AY5·36DO 1 7.95 
19 . 50 74C922 5.50 

7-1C923 5.50 
1 3.95 H00165-5 6.95 

1 7 95 
1 1 .50 D Cannat1ors RS2J2 

D825P 2.95 19 95 
08255 3.95 25.00 

12.95 Cover 1 .50 
RS232 Complete Se16 50 995 

1 2.95 OE9S 1 .95 
0At5P 2 . 1 0  12.5{1 
DA15S 3.10 16.50 

13 60 
TRANSISTORS 

Kit S47.75 

TRANSFORMERS 
6V 300 ma J.25 
1 2  Volt 300 ma 1rAns1ormer 1 .25 
12 6V CT 600 ma 3.75 
12V 250 ma ..... au plug 1 95 
t2V CT 250 ma watl plug 3.50 
24V CT400 ma 395 
10V I 2 amp wall plug 4. 85 
12V 6 amp 1 2.95 
12V SOD ma wall plug us 
12V 1 amp wall plug 6.50 
12V J amp wall plug 8.50 

DISPLAY LEOS 
MAN! CA .270 2.90 
MA//3 CC .125 J9 
MA//72/74 CA/CA .300 1.00 
OL704 CC .300 1 .25 
DL707/DL707R CA .300 1 .00 
OL727f728 CNCC .500 1.90 
OL7471750 CA!CC .600 t.95 
OL750 cc 600 1.95 
fNDJSS cc 357 .70 
FNOS00/507 CC!CA .500 1 35 
FN0503/510 CC/CA SOD .9<l 
fNDS00/807 CCICA 800 2.20 
J llig1t 8ubble 60 
4 d•Qil Bub�le so 
DG8 fluorescenl 1.75 

5.50 2N1893 <0 DGIO Fluorescent 1.75 
21l2222A . 1 6  5 dlglt 14 pin dlsplay 1.00 7.50 21/2369 30 NSN69 9 dlgll d1Splay 60 6.95 2N2904A .10 7520 Cialrex photocells J9 
2/12907A , TIL311 Hex 9.50 

3.95 2N3053 " MAN3640 CC .30 1 . 1 0  
2N3638 15 MAN4G10 CA .40 1.20 10 50 2t/36�3 , MAN4640 cc 40 1.20 29 50 2tl390J 16 MAN4710 CA . 40 .95 46.00 U/3906 1 6  MAt/4740 cc 40 1.20 1 1 5.00 2N3055 69 MM/664rJ CC .56 2.95 22 50 2NJ�OO 15 MAN6710 CA .60 1.35 85.00 

75 00 2NJJ01 i5 MAN6740 CC .60 1.35 
21l4�02 10 6500 TIP31 60 MA1002A 5.95 

1 95 MA1012A 8.95 
3 50 TIP33A 1.00 

102P3 hans1ormer 2.25 

Auto Clock Kit $17.95 
DC clock with 4-.50" displays. Uses National 
MA-1012 module with alarm option. includes 
light dimmer, crystal timebase PC boards. Fully 
regulated. camp. instructs. Add $3.95 for beau­
tiful dark gray case. Best value anywhere. 

Stopwatch Kit $26.95 
Ful l  six d ig it  battery operated. 2-5 volts. 
3.276B MHz crystal accuracy. Times to 59 
min . , 59 sec . .  99 1/100 sec. Times std . .  split 
and Taylor. 7205 chip, ali components minus 
case. Full instructions. 

NiCad Battery Fixer/Charger Kit 
Opens shorted cells that won't hold a charg, 
and then charges them up. ail in one kit w/fuil 
parts and instructions.  $7.25 

PROM Eraser 
Will erase 25 PROMs in 15 minutes. Uttra-

assembled $34.50 

Hickok 31f2 Digit LCD Multimeter 
BatVAC oper. 0 . 1 mv-1000v. 5 ranges. 0.5% 
accur. Resistance 6 low power ranges 0 . 1  
ohm-20M ohm.  D C  curr . .  0 1  t o  100ma. Hand 
held, W' LCD displays, auto zero. polarity, over­
range. $69.95. 

Digital Temp. Meter Kit $34.00 
indoor and outdoor. Switches back and forth. 
Beautiful .  50" LED readouts. Nothing like it 
avai lable. Needs no additional parts for com­
plete. full operation. Will measure -1 oo• to 
+200•F, tenths of a degree, air or l iquid. 
Beautiful woodgrain case w/bezei $11 .75 

TERMS: $5.00 min. order U.S. Funds. Callf residents add 6%tax. 
FREE· S d 1 1 NEW 1979 BankAmericard and Master Charge accepted. . en or your copy o our 

Shipping charges will be added on charge cards. OUEST CATALOG. Include 28¢ stamp. 
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JADE'S NEW MAINFRAME 

· . T H E  P I G GY IS H E R E! 

~ 
This sleak new mainframe is beaut iful ly designed 
�round JADE'S six slot ISO-BUS motherboard and 
an 18 amp power supply with prov is ions for up to 3 
m i ni-floppy drives. T h i s  is a practical. state-of-the­
art design whose looks just can't be beat' 
ENS-1 06320 (without drives) $475.00 

VISTA V80 

TRS-80 
MI NI-DISK 
SYSTEM 

The V80 out-performs standard Radio Shack 
drives'--23% more storage capacity, 8 times faster 
access t i me. more rel iable.  and much less 
expensive. I n cludes disk drive. power supply, 
regulator board. and case. M SM-358000 $395.00 
I nterface cable for V80 WCA-3421 $24.95 

DISKETTE SPECIAL 
5 .25" SOFT. 1 0 ,  OR 1 6  S ECTOR 

10 for $29.95 
8" SOFT S ECTOR I BM COMPAT I B L E  

10  fo r $34.95 

1 00 PIN I MSAI TYPE SOLDER-TA I L  CONNECTOR 

6 for $1 7.50 12 for $29.95 

RS-232 SET SPECIAL $6.50 
DB-25S. DB-25 P. DB-25 COVER 

DB-25S ( F EMALE) $3.65 
DB-25P ( MALE) . . . . . . . • . . . .  . .  . .  . .  . . .  . .  . $3.1 5  
DB-25C ( COVER) $1 .50 

SPST DIP  SWITCHES 

. ..  ? 4 (5 '7 (!.  9 II' 
, ........ . 

PART NUMBER 
SWD-103 
SWD-104 
SWD-105 
SWD-106 
SWD-107 
SWD-108 
SWD-109 
SWD- 1 1 0  

NUMBER OF SWITCHES 

3 
4 
5 
6 
7 
8 
9 
1 0  

PRICE 
$1.18 
$1 .20 
$1 .24 
$1 .28 
$1 .30 
$1 .34 
$1 .36 
$1 .38 

TEXTOOL � ZIP• DIP II SO��:�
! 

I� 
w r ::1 -

16 PIN ZIP" DIP II $5.50 
24 PIN ZIP" DIP II $7.50 
40 PIN ZIP• DIP II $10.25 

• ZERO INSERTION PRESSURE 
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JADE'S NEW ELLIGENT CONTROLLER 

THE D O U B LE-D 
Read/write i n  s ingle or ·double denalty. 
8" or 51/4 " drives. 
CP/M compatible i n  either single o r  double density. 
On-board Z-80 CPU allows u n iversal compat i b i l ity. 
Programmed data transfer. No DMA. 
Controls up to 8 drives. 
Software selectable density. 
Our new controller uti l izes the IBM standard formats for 
proven reliabi l ity. Data recovery is enhanced through the use 
of a phase-locked-loop data separation circuit and write 
precompensation. Single and double density disk drives can 
be mixed in the same system. 
KIT . . . $285.00 
ASSEMBLED & TESTED . . . . . . . . . . . . . . . . . .  $349.00 

T H E  
U p  to H !8 CPS 
1 .75 to 9.5 inch adjustable 
tractor feed. 
P a r a l l e l  a n d  
i nterface. 
98 character ASCI I  set 
1 32 columns- 6 or 8 
l i nes/inch 
Eight software selectable 
character sizes. / - , 
1 1  0, 300, 600, 1 200 baud.  '-"....<.:'-------"-...; 
PRM-33440 . . . . . . . . . . . . . . . . . . . . . .  $995.00 
For the Graphlca Option with 2 K  Buller add $ 1 99 00 

BARE BOARD wllh MANUAL . . . . . . . . . . . . . . $55.00 
MANUAL $10.00 1--------------------

JADE JPBO-T PRINTER 

KIT . 
ASSEMBLED & TESTED 

TARBELL 

$1 59.95 
$239.00 

FLOPPY DISK INTERFACE 
JADE KIT 
ASSEMBLED & TESTED 

$1 90.00 
$260.00 

FLOPPY D ISK SPECIAL 
TWO SIEMENS 8 "  D I S K  DRIVES 

JADE DOU BLE-D CONTROLLER KIT 
POWER SUPPLY FOR DR IVES 

CP/M OPERAT ING SYSTEM W/BASIC-E 
BOX O F  1 0  DOUBLE DENSITY D I SKS 

INTERFACE CABL ES---A $ 1 594.95 VALUE.  

JADE SPECIA L $1225.00 
FLOPPY DISK DR IVES 

NEW BASF MINI-FLOPPY $319.95 
Shugarl SA400 compatible but only two-thirds the 
size' 40 track. double density 5 1/4" drive. Very low 
power consumption' 

MPI B51 51/4' DRIVE . $295.00 
Single or double density, up to 40 tracks. track-to­
track access t i m e  of 5 m s .  Shugart  SA400 
compatible.  

MPI B52 5'/4' DRIVE . $450.00 
Double-sided version of MPI  B51 . 
SHUGART SA400 51/4' DRIVE $325.00 
Si ngle density. 35 track. 
SIEMENS FDD100-8 8" DRIVE $495.00 
C e r t f i e d d o u b l e  d e n s i t y  S h u g a r t 8 0 1  R 
replace men t . R u n s  much cooler  and q u ieter .  

SIEMENS FDD200-8 8" DRIVE $575.00 
Double-sided. double density version of FDD1 00-8. 
SHUGART 801R 8" DRIVE $575.00 
Hard or soft  sectored . 4 0 0 K  byte  d r i ve .  

PERSCI 277 DOUBLE 8 "  DRIVE $1 595.00 
L i m i led quantity with s l im l ine case & power supply. 

POWER SUPPLI ES 
For a s1ngle 5 1/4 '' diSk dnve. 
PSD-249A $52.00 

For a s1ngle 8" diSk dnve 
PSD-205A $89.95 

For two 8"' d1sk dr1ves 
PSD-206A $1 25.00 

For Rockwell AI M-65 
PSX-030A $59.95 

F o r  K I M - 1  or SYM-1 
PSX-020A $59.95 

CP/M 2.0 
Digital Research h a s  done 1 1  again! T h 1 s  n e w  release o f  their 
•ndustry standard disk operating system is bound to be an 
even bigger h 1 t  than 'the original version. Al l  ol  the 
fundamental ll le-s•ze restrictions of release 1 have been 
elim•nated. while maintaining lull  compatibil ity with the 
earl1er vers1ons This new release can be field-configured by 
the user tor a s1ngle mini-disk up through a mult iple drive 
hard-d•sk system with 1 28 megabyte capacity. F1eld 
conf•gurat•on can be accomplished eas1ly through use of the 
Macro L1brary ( O I S K D E F )  provided with CP/M 2 .0. 

A powerful operating system for only $1 50.00 

HARD COPY .... . .  EAS Y  PRICE/ 
JADE is proud to annou nce the low-cost solution to your 
hard copy needs. The JADE JPSO-T printer is a high quality 
80 column dot matrix printer with an adjustable width tractor 
feed mechanism.  We are certain that you can not get a better 
printer in  th is  price range• 

FAST-150 cpa prlnl apeed, 80 columna per line. 
VERSATILE·adjualablo tractor food 2" lo 10". 
Upper and lower case 96 character ASCII aet. 
5 X 7 dot matrix with software aeleclable character widths. 
Cerltronlcs-type parallel Interlace. 
lnterface/cablea available for moat popular microcomputers. 

PRM-27081 . . . . . . . . . . . . .  $749.95 

CENTRONICS 730 PRINTER 
THE ANY-PAPER PRINTER 

This printer can use r-ol l  paper. fanfold paper. or single 
sheets because it is  equipped with both friction feed and pm 
feed mechani sms. 
RS232 or parallel Interface. 
96 ASCII character set, upper and lower case. 
80 characters per line, 7 X 7 dot matrtx. 
50 cps print apeed. 
Weighs less than 10 pounds! 
PR M-15730 . . . .  . . . .  . . . . . .  . . . .  . .  . . $950.00 

EXIDY SOR CERER 

F R E E  1 2 1NCH B & W MONITOR 
WITH EVERY 16K SORCERER 

Flexibil i ty 1s  the key. The Sorcerer Computer g•ves you the 
llextb •l lty of usmg ready-to-run. pre-packaged programs or do1ng 
your won th1ng and personal•z•ng the programs for yourself Whtc 
ever you choose The Sorcerer 1S the personal computer that 
speaks your language 

The Sorcerer also provtdes full graph•cs capabi l itieS. Each 
character formed by an 8 x 8 dot cel l .  can be programmed as a 
graphiC symbol set H1gh resolut1on (5 1 2  x 240 addressable 
po•nls) g•ves a total ol l22.880 tocat•ons lor super an•mat•on and

· 

extremely l 1ght plolt•ng curves The alphan umeriC set grves64 x 30 
characters on the v1deo screen 

Wllh 16K ol memory . . . . .  $1 1 50.00 

LEEDEX M ON ITOR $1 39.00 
• 1 2" Black and White 
e 1 2  MHZ Bandwidth 
• 

JADE D I S K  CABLES 

M INI-DISK CABLE KIT--Connects two 5'/4' mini­
f loppies to your disk controller board and power 
supply. I nc l udes 5' s ignal  cable with th ree 34 pin 
edge connectors. plus power supply con nectors 
and cables. WCA-3431 K $34.95 

SIGNAL CABLE ONLY--Connects one 5'/4' d rive to 
edge type control ler  card . WCA-3421A $24.95 
For two 5 1/4" d rives. WCA-3431A $29.95 

8" DISK CABLE KIT--Connects two 8" disk drives to 
edge type conlrol ler card such as the Veraafloppy 
and Double D. I nc ludes 5' s ignal  cable with three 50 
p in edge conneclors. plus power supply cables and 
connectors. WCA-5031 K  $38.45 
8" DISK CABLE KIT--Same as WCA-503 1 K  except 
contro l ler  end of s ignal  cable has a pin type 
c o n n e c t o r  s u c h  as t h e  Tarbell  c o n t ro l l e r . 
WCA-5032K $38.95 

Circle 1 95 on inqu i ry card. 



H1gh qual r ty 13 mch color monrtor! 
Up to 72K total memory capacrty 
16-cotor graphiCS capab11 1 1y - easy Jo access hrgh 1 
graph res have specral features that let you define your own 
characters. charts. graphs. etc 
Musrc and sound effects - bu1 ld three-note chords and adjust 
frequency. duratron and volume qu1ckly and srmply. F1ve lull 
octaves Built-rn equatton calculator-Unique convenrence 
feature helps you find QUICk solutions to everyday math 
problems. as well as complex scrent1frc calculations 

Programs are sealed securely 1n SOLI 0 STATE SOFTWARE 
COMMAND MODULES These ROM pack acctually add 
memory to the Tl-99/4 so that the console's memory can be 
ut i l iZed lor user 1nput SY0-8994A $1 1 50.00 

SO SYSTEMS 

Z-80 STARTER K IT 
Based on the powerf ul  Z-OO CPU . th •s k • t •s an •deal •ntroducllon 

to m1croprocessors It has an on-board keyboard and dtsplay. plus 
cassene tape •nterface. and expans•on provtstons lor two S-1 00 
connectors Th•s ··oo-•t -a l l -Board'" w•ll also program the 2716 2K 
Kit $249.95 

JADE 
EXPAN S I O N  KITS 

FOR 

A PPL E EXID Y 
Everything you need to add 16K of memory to y o u r  

computer. Your k i t  comes neatly packaged with 

easy to follow instructions. I n  just minutes your 

computer is ready to tackle more advanced 

software. $ 1, 150.00 
T H E  B I G  Z 

THE N EW Z-80 C P U  BOAR D FR O M  J A D E  
Features •nc lude • S-100 Compi'lt•ble ava i lab le m 2 M H z  o r  
4MHz vers•ons eOn- board 2708. 27 1 6. or 2532 EPROM c a n  
be addressed on a n y  1 K . 2 K  o r  4K boundary w • t h  power-on 
Jump to EPROM • On-board EPROM may be used 1n 
SHADOW mode. allow.ng full 64K RAM to be lJSed e 
Automat•c MWR I T E  generatton 1n front panel •s  not used 

eOn-board US ART for synchronous or asynchronous R232 
operat•on (on-board baud rate generator) eReverse 
channel  capab• l i ly on USART allows use w1th buffered 
peTipherals or dev•ces w1th not-ready s.gnaJ 

2MHz Kit: CPU-30200K. 21bs 
Assembled and Tested CPU 30200A 21bs. r---------S-D_S_Y_S_T_E_M_S--------� 4MHz Kit: CPU-3020 1 K. 2 lbs. 

SBC-1 00 
Assembled a n d  Tested CPU -3020 1 A. 21bs. 

Assembled end tested . . . . . . . .  $439.00 
$1 49.95 
$1 99.95 
$1 59.95 
$209.95 

An S 100 Sing le board computer Z 80 CPU w1th 1 024 bytes of 
RAM 8-32K bytes ol PROM Se,al 110 port 
Kit $239.95 
Assembled $369.95 

Solid State Music 

1/0 4 
2 Sena! and 2 Parallel 110 
Ports S 1 00 w11h fu l l  hand shaktng 
JADE Kit 
Auembled 
Bare Board 

Kit 

PARALLEL/SER I AL 
I NTERFACE 

S-100 compatible.  2 senal 1 1 0  
ports. 1 parallel 11 0  

Assembled & Tested 
Bare Board W/ Manual 

PROTO B O A R D  

$1 49.95 
. $1 99.95 

$29.95 

$1 24.95 
$1 79.95 

$30.00 

Includes gold plated ftngers S-1 00 s1ze. holds 7 2 - 1 6  p1n d1ps, 
accomodates al l  8 1hru 40 p•n d1p packages Reg. 1 9 .95 
TSXA-1408 $16.95 

SYM-1 
6502· Based s•ngte board computer w 1 t h  keyboardld •sptay. 
KIM 1 hardware compatible. complete documentation 
SYM-1 CPK-5002A $245.00 
SYM-1 CASE. ENX-000005 $39.95 

JADE'S N EW MOTHER B O A R D S  

T H E  ISO-BUS 
The only motherboard avai l ib le today that is 
designed to I EE E  S - 1 00 Bus Standards--a u n i q ue 
network theory of desig n  in w h i c h  each s ignal  l i ne i s  
surrounded by current mirrored ground l i n e s .  
S 1 g n 1 fi c a n t / y  red u c i n g  R F  r a d i a t i o n  v i r l u a l l y  
elt m 1 n a t i n g  c r o s s t a l k . N o  n e e d  f o r  a c t i v e  
term i n a t 1 o n .  T h e  perfect f o u ndat i on f o r  a 4 M H z  
system . 6-SL OT 
BARE BOAR D 

KIT . . . . . . . . . . . . . . . . . . . . . 

ASSEMBLED & TESTED 

12-SL OT 
BARE BOARD · - - - - - - - - - - ·  
KIT . 
ASSEM11.i...ED .I< TESTED - . .  

18-S L O T  

C i rcle 195 o n  inquiry card.  

MICROPROCESSORS 
F8 $16.95 
Z80 (2MH•) $10.95 
Z80A (4MH•) $14 .95 
CDP1 802CD $24.95 
6502 . .  $ 1 1 .95 
6800 $12.50 
6802 . $20.00 
8008-1 . . . .  $1 5.95 
8035 $24.00 
8035-8 $24.00 
8080-A $ 1 0.00 
8085 $23.00 
TMS9900Tl $49.95 

8080A SUPPORT DEVICES 
8212 $5.00 
8 2 1 4  $4.65 
8216 $2.95 
8224 (2MH•) $4.30 
8226 $2.75 
8228 $6.40 
8238 $6.40 
8243 $8.00 
825t $7.50 
8253 $20.00 
8255 $6.40 
8257 $ 1 9.95 
8259 $ 1 9.95 
8275 . $69.95 
8279 . $17.70 

USRT 
S2350 $10.95 

6800 PRODUCT 
6821P $5.25 
6828P $1 2.00 
6834P S 1 6.95 
6850P $4.80 
6852P $7.50 
6860P $9.25 
6862P S 1 2.00 
6875L $7.30 
6880P $2.50 
CHARACTER GENERATORS 
2513 Upper $7.95 
2513 Lower $6.75 
2513 Upper (5 volt) 9.75 
2513 Lower (5 voll) $ 1 3.00 
MCM6571 up scan $1 3.00 
MCM6571A down scan$1 0.95 

PROMS 
1702A $5.00 
2708 $ 1 2 .95 
2716 $49.00 
2716 (5v) $49.00 
2758 (5v) $30.00 

DYNAM IC RAMS 
4 1 1 6/4160 (200ns) $ 1 2.95 
2104/4096 $4.75 
21078-4 $3.95 
TMS4027/4096 $4.75 

STATIC RAMS 
2 1 l02 (450ns) $ 1 .50 
2 t l02 (250ns) $1 .75 
2101-1  $2.95 
2 1 1 1·1  $3.25 

UARTS 21 12-1  $2.95 :����6��: :::�; 2 1 1 4L (450ns) $8.00 

TR1602B $5.25 ����o����;bns) �::� TMS6011 $5.95 TMS4044 (lOOns) $9.95 
IM6403 $9.00 4tOD (200na) $9.95 BAUD RATE GENERATORS 4200A (200ns) $9.95 
M C 1 4 4 1 1  $10.00 MM5257 (450ns) $8.00 
1 4 4 1 1  Crystal $4.95 MM5257 (JOOns) $9.95 

JADE maintains an Inventory o over 4000 line items. lor price 
and delivery on Items not listed ( Including hard to lind 74LS 
devices!) pleaae give us a call. 

A K I M - 1  C O M P AT I B L E  
M AC H I N E  W I T H  O N ­
B O A R D  P R I N T ER A N D  A 
R E A L  K E Y B O A R D '  
AI M-65 w 1 K ol RAM $375 00 
A I M-65 wt4 K  ol RAM $450 00 
BK B A S I C  1n ROM $ 1 00 00 
4K Assernbler/Edi !OI S80 00 
Power Supply $59 95 
Case ol A I M-65 $49 95 

Special Package Price 
4K A I M -65 BK BAS I C  ROM Power Supply 

SO SYSTEMS 

EX PAN DO RAM 
E x p a n d a b l e  t o  32K o r  64K 

EXPAND0-32K KITS 
Uses 4 1 1 5  ( B K  X 1 .250ns) Oynam•c  RAMs Can be expanded 
• n  B K  tncrements up to 32K 

8K $1 59.95 24K $249.95 

16K $1 99.95 32K $299.95 

EXPAND0-64K KITS 
Uses 4 1 1 5 ( 1 6K X 1 200ns) Oyna m•c RAMs Can be 
expanded up to 64K •n 1 6 K  1ncrements 

16K S 249.95 

32K 

48K $469.95 

64K 

STAT I C  RAM BOAR DS 
8K 2MHz K I T  

8K 2 M H z  ASSEMBLED & TESTED 

8K 4MHz K IT 

8K 4 M H z  A S S E M B L E D  & TESTED 

8K BARE BOARD & MANUAL 

1 6 K  2M Hz K IT 

1 6 K  2MHz ASSEMBLED & TESTED 

16K 4 M Hz KIT 

16K 4MHz ASSEMBLED & TESTED 

16K BARE BOARD & MANUAL 

32K 2 M H z  K IT 

32K 2 M H z  ASSEMBLED & TESTED 

32K 4 M Hz K IT 

32K 4 M H z  ASSEMBLED & TESTED 

SO SYSTEMS 

V DB-8024 
An 8 0  by 2 4  I tO m a p ped v i d e o  board 

$ 1 25.95 

$ 1 75.00 

$1 49.95 

$1 80.00 

$25.00 

$250.00 

$325.00 

$285.00 

$350.00 

$35.00 

$539.95 

$650.00 

$61 9.95 

$675.00 

systems. An o n - board Z-80 processor 1 S  used to 
cont rol all f u n c t 1 o n s .  A total of 256 user­
prog r a m m a b l e  c h a ra c t e rs are avai lable.  t n c l u d i n g  
1 28 c h a r a cters t h a t  a r e  s u p p l ied w i t h  the board . 
T h i s  I s  v i r t u a l l y  a s t a n d - a l o n e  t e r m i n a l !  
KIT $31 9.95 

ASSEMBLED AND TESTED $469.95 

JADE VB-1 8 
T h 1 s  64 by 1 6  memory-mapped v1deo board IS 1dea1 
f01 use wtth word proc e s s 1 n g  software such a s  the 
E l e c t n c  Penc1 1  
K IT . . . . . . . . . . . . . . . . . . . . . .  . 

ASSE M B L E D  AND TESTED 

BARE BOARD/MANUAL 

VECTOR GRAPHICS 

FLASHWRITER I I  
The u l t 1 m a t e  m e m o ry-mapped 80 character by 24 
l1ne v1deo board. the Vector G ra p h ic s  FW I I  has 
m a n y  a d v a nced feat u res · O n b o a rd para l le l  
keyboard port .  Power-o n J u m p  c � rc u i t .  8 X 1 0  dot 
character m a t n x .  ancJ the opt 1ona1  a b i l i t y  to program 
your own cha racters a nd/o r  graph1cs sy m b ols . th 1s  
I S  THE perfect board for  text  ed1t 1ng systems 
ASSEMBLED AND TESTED $320.00 

N OVAT I O N  CA� 
A C O U S T I C  M O D EM �<';p' 

.J 
Features 1nclude 300 Baud 
Assembled and Tested 
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.5%,  3 '12 d ig i t  1 9  
Range D V M .  •;, . ,  LCD displ ays 

runs 200 hrs on 1 battery. 10 Meg 
Ohm Input .  1 yr .  guarantee. made i n  
U.S.A . . test l eads i nc l uded. 

Available Accessories 
RC·3 1 1 5V AC Adapter . 
CC-3 Deluxe Padded Vinyl 

Carry i n g  Case . 
VP-10 X 1 0  DCV Probe Adapter/ 

Protector 1 0 Kv 
VP-40 40Kv DC Probe . 
CS-1 10 Amp Current S h u n t  

* FR E E  
Just for Asking. 

. $7.50 

$7.50 

$ 1 4.95 
. $35.00 

$ 1 4.95 

FREE BA TTERY with your meter. 

• .,., ·�L•uae� 1] 88QJ Jlt 
MOTHER f/v;t;;,'l; 

- •' "·"""' ''" BOARD FOR (;{;LU£ . i·,;;:�.�:··=��:����� 5100 BUS 

;;s::-:::t· · ��:: .... r· ] • (i10 t:Y.I•• g·��\ I)CUoa ••'� 1 Ou"tC I tODD�' '>0 llf' C·JttO �·a GJ6 O·l� t lr• �� e� 1o• •4�1 
• Se et• '"'�I· � •� �c err ••cac•l on tl[�re [or[�·l\ 10 o�<O 0 Jtt<t�1.11 �nort , (olt� II I 
• �""ot� 11 rf(•DU(Iel .. ,ln 1CIQconl�tlll7 

�.�r:�;.o;.,; ���:�,·��;.�� -�:o_·:"·"::����t•P .. , .. I 
;:� ;�0���,0�t•·•.O""•L'·Dnl to 1--'•�'r• ..,otnt• DO.tra • 

: ��::�:·:��t���� �: ... ;<�:�n��:�·�;�J:t������ to: OI

P;:�,

ot

lbV 1/ price : 
�.,.v�, "u''"'' ••• "CI•••or· 'J 1 5 1\J  11�"'''" Ill'( 

$29 . 50 

1 116 tlffi BOARD 

.042 d i a  holes on 
0.1 spacing for I C's 

PRICE 
SIZE 

4.5x6.5" 
4.5x 1 7"  

1 ·9 1 0 · 1 9  
$ 1 .56 $ 1 .40 
$3.69 $3.32 

10-24 
S3.00 

SIOOALT Sf)rlOO Cont t;>� Cl•� DIP 
SOLDER TA IL  on t 40 Sllaced rows lor 
ALTAifl n>QttlCrtJOaHIS GOLD platett 

SIOOSE �1100 Cont 12� CIIS PltRCEO 
SOLDER EYELET ra•ts GOLD 

t -�  5·9 10-24 
u.so s-us S4.00 

1-4 5-9 10-24 
SS.OO S4.50 S4.00 

Othar Popular Edge Connectors 
02244-SSE 22/44Ccnt 1 5 6 .; 1 r �  PIEflCEO 
SOLDER E Y E L E T  la•ts GOLD platell 

02244-SWW 2214� Coni 156 Cl rS WI HE 
WRAP lads GOLD 

1·4 5·9 1 0-24 
SJ.OO S2.60 S2.20 

H S-9 10·24 
S 3 9 5  S3.70 S3.40 

CG 1 IMSAI S
t
vle CaHI Gw(ICS 51St 00 

See o u r  July Ad for many other connectors . 

8800V 
Umverr,at M1crocomoute' processor 
oruunnarn use w1tn S 100 tlus Com 
t>lete wotn 11e,JI <;1nk � llilrnware 'r J � 
IQ  • ! I Tt 

1-4  
S 1 9 9S 

S-9 
S 1 7 95 

10-24 
S 1 5 . 96 

Plugboards 
�··· l�J 

3682 9 . 6 " . 4 . 5 "  
$ 1 2. 9 7  

3682·2 6 . 5 "  X 4 . 5 "  

. 34 

.36 

.40 

. 70 .55 .50 

.90 75 .65 

.95 .80 .70 

24 pin .95 .85 .80 .70 

28 pin 1.25 1 . 1 5  1 .00 95 
40 pin 1.65 1 . 45 1 .35 1.20 

Vector 4609 Pertpheral I nterlace Pl ugboard lor const ructton of ClJStom c
�
rcu tts Plug compatible w1th Apple I I . Commodore PET and Super K1m m1crocornpl11ers 

Three connec1ors. m add1t 10n to the s1andard 25150 system bus. are avarlable lor 
mpul /output A 201 40-contact card-edge connector . fabncate<1 on the rear of the 
�g��[�lr.· t����

e
:aJ'd:t��Y 3b� p���0�1g�J�� t������C: loc�:b�n

a
i��1to�e; ���b9�?�� accomodates the mtn1ature SIP-type connectors whtch mav be placetl on the penpt�er y or 1 n  rn1cl- tJOard. 1 -4 5-9 1 0-24 

3677 9 6" X 4.5'  

$1 0 . 90 
3677-2 6 . 5 "  X 4 . 5 "  

$9 .74  

I 
·�i1iW�df't 
3662 6 . 5 "  X 4 . 5 "  

$ 1 9 .36 

8 8 0 1 - 1  

Same ,tc; saoov cxccot tJI�ln 1es<, uower 

S9 .8 1  
H1 ·Densny Dual- ln· L1ne 
PlugboarcJ for Wtre Wrap 
\'J tth Power & Grd Bus 
Epoxy G loss 1 / 1  G .. •14 
ptn con spaced t 56 

G e n .  P u r p o s e  0 I P .  
Boards wtth Bus Pattern 
tor Solder or Wtre Wrap. 
Epoxy Glass 1 1 1 6  . . 44 

$8.95 
3662·2 9 . 6 "  X 4 . 5 "  

$1 1 .45  
P pancr n plugnoards for 
I C ' s  Epoxy Glass 1 / 1 6 "  
44 pr n con spaced 1 56 

CARD EXTENDER 
Card Extender has 1 00 con· 
!acts 50 per side on . 1 25 
centers-Attached connec­
t o r - i s  c o m p a t i b l e  w i t h  
S - 1 00 Bus Systems S25.83 
3690 6.5" 22144 pin .156 
clrs. Extenders . . . .  S13.17 

T RS-80/ A P P L E  
M EM O RY EXPANSION KITS 

,c_, <$'· 4 1 1 6's RAMS Ou /. 
\;)\;)\;) 

QV from Leading Manulac/urers '1-9_ 002-
' ' 0Cj ( 1 6 Kx 1 200/250n s) '1.-v o � ;.� 0 8 for $75.00 �o 

! I s 
w 
z 
I 

. 1 56 

•Active a n d/or dynamic 
term i nation 

• All  power l ines fused 
for protection 

•Al l  S-100 l i nes labeled 
a n d  n u mbered 

•Can be used as an 
e x t e n d e r  a n d / o r  
term i n ator  

•Solder mask both sides 
o f  board 

• S i l kscreened reference 
designat ions 

•Gold p l a t ed l i n g ers 
Cat .No.2520 

M EM O RY M EM O RY 

1 4  & 1 6  P I N  
G O L D  3 L EV E L  

W I R E  W RAP 
SOC K ES 

21 02LI PC Low Power 450ns i n  lots of 25 $ 1 . 1 0  
2 1 02AL·2 Low Power 250ns i n lols of 25 $1 .25 
2 1 1 4·3L 1 Kx4 300 ns Low Power 8/$50.00 
5257·3L 4Kx1  300ns Low Power 8/$50.00 
2708 BK 450ns EPROM 8/65.00 $9.00 
271 6  1 6K 5 Volt Only EPROM $40.00 

CALL FOR Q U A N TITY P R I C ES 

� . {'·except CA, AK, HL, Call 
l22� 8(U-B171 

WRAP POST 
for .042 d i a .  holes +,.,m,1,�?!Jf��fs� ,,;���R�����S:,��f..:.a 

· M r n r m u m  order $1 0.00 Prepaod U . S .  orders less t h a n  $75.00 i nc l u d e  5 %  s h i p p i n g  a n d  h a n d l i ng. 9 M I N I M U M  $2.50. Excess refunded. Just in case . .  please i n c l ude your phone no. 

TI N I  T I N Y  
. 1 uf 50V 

Prices subject to change without not ice. 
We wil l  do our best to maintain prices thru Oct.  

hone orders welcome 894-81 71 ��iiliii� 

Monolithic Ceramic 
Bypass Capacitors 
.2" lead Spac i ng 

6/51 °0 1 OOJS1 4. 60 



The 
Vista V80: 

widen the a b i l i ty of you r  T R S-80 
T h e  Vista V80 M i n i  D i s k  Sys _em is t h e  perfect way to widen the capa b i l i t ies ?f your TRS-ao· Micro-computer. Quickly and inexpensively. Our  $395 price tag 

ts about $ 1 00 less than the Radio Shack equivalent. Our del ivery t ime i s  im­
mediate.  And our system i s  ful ly interchangeable. That's just the start. 

It wi l l  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 M i n i -Disk system. because t rack­
to-track access is 5ms versus 40ms for the TRS-80. You can realize t h i s  added 
speed once the new double disk expansion i n terface is avai lq.ble without  ex­
pensive mod i f icat ion of t h e  exist i n g  u n i t .  

It has a better warranty than a n y  comparable u n i t  warranty available - a f u l l  
1 20 days on a l l  parts and service. W h e n  y o u  consider h o w  much m o r e  goes i n t o  
the V i s t a  V80. t h a t  shows a l o t  of f a i t h  in our product. 

A full 3 amp power supply means you have 2 1J2 t i mes !he power necessary to 
operate the  VBO, and fu l l vent i l at ion i n s ures that there wi l l  be no problems due 
to overheat i n g .  

T h e  Vista VBO Min i  D isk System requires Level I I  Basic with 1 6 K  RAM Expan­
sion i n terface ( i t  operates from the Radio Shack interface system. I t  comes 
complete with a dependable M PI M i n i f loppy disk drive, power supply.  regulator 
board and vented case. It 's s hipped to you ready to run-simply take i t  o u t  of the 
box and plug i t  i n .  You're in business.  From the company that means business 
-Vista Computer Company. 

DATA CAB LES, VCB0-2 (2 d r i ve) 529.95 
VC80-4 (4 d r i ve) 539.95 

SPECIAL: Box of 1 0  DISK ETTES 
$20.00 with Purchase of VISTA 80 

• Use with TRS-80 
• Pa ral le l  i n terface CENTRON ICS  779 PRI NTERS 
• Con t i n uous var iable p r i n t 1 n g  d e n s i t y  

80-132 c h a racters per l i n e  
• 5x7 dot m a t r i x  
• P r i n t s  o n  p l a i n  paper,  sheets.  

rol ls.  fan fold 
• Form t h ickness control 
• Horizont a l and vert ical  

form posit i o n 1 n g  

779-1 pinch rol l  

f r i c t i o n  feed 

Reg. $ 1 250 $95000 
779·2 tractor feed 

Reg. $ 1 400 $1 050°0 

CENTRO N ICS 730 PR I NTERS 
730·1 PA RALLEL I NT E R FACE 

730-3 RS-232 I NT E R FACE 
SHOP and COM PA R E  

N OVATIO N CAT 
ACO U STIC M O D EM 

• 0-300 B a u d  

• Be l l  1 03 
Reg u l a r _$}9S:Of.f 

E 
1 5M Hz-� 
DUAL 
T RACE 
SCO P E *  
SAV E $1 24°0 
'no n o t  really, but here is our deal. The NLS MS-230 DUAL 
MIN/SCOPE, regularly sells for $559.00, bul we will sell il for $435.00 (The price 
of the MS-215 Dual Trace 15 MHZ Mi;1iscope) when you purchase any 2 probes 
listed below and your order prepaid or paid by credit card. 
•30-Megahertz bandwidth•Accuracy 3% f u l l  scale.•lnternal,  l i n e  or external 
t rigger. • Ba't teries and charger/transformer unit included•Graticule: 4 x 5 d ivi-
sions. each division 0.25"•Time bE.se: 1 micro sec. to 0.5 secldiv 2 1  set­
t ings•Verticle G a i n :  0.01 t o  50 Volts/-:1iv. 12 settings•Size2.9"H x 6.4" w x 8.5"D. 
3 . 5  lbs.  • TEST MOST D I G ; T A L  L O G I C  C I R C U I T S  I N C l U D I N G  
M I C ROPROCESSORS• 
M S-230 Dual Trace 30 M H z  . 
41-141 r>e!uxe 10tol probe w i t h  4 interchangeable t ips . 
41-37 Deluxe 10toll1to! probe w i t �  4 interchangeable t ips . 
41·180 Leather carrying cas e .  
M S- 1 5  S i n g l e  trace 1 5  M H z .  
MS-215 D u a l  trace 1 5  M H z .  

I.Ji ifurni:li .umpuln �}'lrm' 

The M-XVI g ives you unbel ievable expansion capabi l i t y  for your S-100 bus 
system-even beyond 64K. M a n u factured to the highest i n d u stry standards 
documented and designed to make assembly, use, and programming a snap. 
The M-XVI board is a true revelat ion for the serious hobbyist and use in prac­
tical business or ind ustr ial  applications. 
FEATURES: 
• Fully static 
•Uses popular 2 1 1 4  

static RAMS 
• + 5 volt  operation o n l y  
• Bank Select available 

by bank port and 
bank byte 

• Phantom line capab i l ity 
•Addressable in 4 K  blocks 
•4K blocks can be 

addressed anywhere with-
i n  64K i n  4k increments 

•Meets I EEE proposed S-100 
s i g n al standards 

• LED i n d icators fo r board 
selection and bank 
selection 

• FA-4 epoxy PC boards 
•Solder masked on both sides 
• S i l k  screen o f  part number 

and part designator 

SPECIAL 

Sale  Priced 

201 6BA 450ns 2M HZ 

201 6 8 8  300ns 4MHZ 

Reg .s� 5295°0 
Reg .� 5329°0 

52995 

8" 
740-0P llsingle Sof!·IBM 
740J2·0P 2/single Sol!- IBM 
740-32P 1/single 32-Shugart 801 
74012·32P 2/single 32-Shugar\ 601 
741-0 !/double Sofl·ShugartDbl 

5" 
744-0K 1/smgle Soft-Shugart SA400 

(TRS-60) 
744-IQK llsingle Soft/tO SA400 
744-t6K 1/single Solt/16 Micropo11s 

'Price Includes Kes-ette/10 Storage Bo.w. 
11 SS.OO Value (TRS-60) 

"DON'7 SETTLE FOR AN YTHING 

LOGIC MONITOR 1 

$39.95 
$75.00 
$39.95 
$75.00 
S59.00 

$51.00' 

$51.00' 
$51.00' 

PE TI L31 1/1 707 
- H EXADECI MAL 

···"· . .i_-
" - ull DISPLAY 

H'"
·
• ! .�;·- : T  ! WITH LOG IC I ,,.:,,,",� I sggs ea .. r .. , � . :.-; ·. ! 

or · - · ·::::)::.,'_ i 
... L_ � : 4JS3495 

Trace s i g n als t h rough al l  types of d i g i t al c i rcui ts .  U n i t  
c l i p s  over any D I P  I C  up to 1 6  p i n s .  Each of i t s  1 6  contacts 
connects to a s ingle-bit level detector that  drives a high­
intensity. n umbered LED readout activated when the ap­
plied voltage exceeds a fixed 2 V threshold. Logic " 1 "  
turns L E D  o n :  logic "0'" keeps L E D  o f f .  A power-seeking 
gate network automatically locates supply leads and 
feeds them to t he L M - 1 ' s  i nternal c ircuitry. Saves m inutes,  
even hours i n  design, troubleshoo t i n g ,  debuggi n g  of 
e q u i pment .  Voltage Threshold: 2 V ± 0.2 V.  Input lm· 
pedance: 1 00,000 ohms. Input Voltage Range: 4-15 v max.  
across any two or more inputs.  Current Drain:  200 rnA at 10 
V.  Size: 4 ' "  I .  x 2 ' "  w. x 1 . 75'"  d .  when open.  Weight: 3 ozs. 
CSC Model LM-1 Logic Monitor- Complete . 



The EXPAN DORAM is ava i l ab le  
i n  vers ions f rom 1 6K u p  to  64K,  so 
for a m i n i m u m  i nvestment you 
can h ave a memory system that  
w i l l  g row with your needs .  Th is  is  
a dynamic memory wi th  the  in ­
v isab le  on -board refresh ,  and I T  
WO R KS !  
o I nterfaces with Alta i r ,  I MSAI , SOL·B, 

Cromenco, SBC· 1 00,  and others . 
o Bank Selectable 
o Phantom 
o Power 8VDC, ± 1 6VDC, 5 Watts 
o Lowest Cost Per B i t  
o Uses Popu lar  4 1 1 6  RAMS 
o PC Board is  doubled solder masked and 

has s i l k-screen parts l ayout. 

AVE 5 1 00°0 

• Extensive documentation c lear­
ly  wr itten 

• C o m p l e t e  Kit  i n c l u d e s  
Sockets f o r  64K 

• Memory access t ime :  375ns ,  
Cyc le t ime :  500ns.  

• No wait states req u i red . 
• 1 6K boundries and Protect ion 

v ia  D ip  Switches 
� Designed to work with Z-80, 

l\960, 8085 CPU's .  
EXPANDO 64 KIT (41 1 6) . 

SALE 

1 6K . . . . . . . . . . . . .  S�fg 
32K . . . . . . . . . . . . . . . . . . .  $285 
48K . . . . . . . . . . . . . . . . . . .  $350 
64K . . . . . . . . . . . . . . . . .  . 

D M 270 0 1  K & 
B I N ET with 

POW E R  S U P P LY 
1 10  KB. 35 tracks, 

SHUGART SA 400 $295.00 
SHUGART SA 400 

w1th attracti�e metal case with 
cutouts lor Data Cable switch. 

fuse and power cord. 
LOBO SA400·C $325.00 

SHUGART SA400 

FEATURES: IBM 3740 Soli Sectored Compati 
ble. S-100 BUS Conipatible for Z-80 or 8080. Con­
trols up to 4 Drives (single or double sided) 
Directly controls the following drives· 
1. Shugart SA4001450 Mini Floppy 
2. Shugart SAS00/850 Standard Floppy. 
3. PERSCI 70 and 277. 
4. MF_E 700/750 5. CDC 940419406 
6.  GSI/Siemans FDD1 20·8. 

D M2700S inc l udes S iemans 
FD1 20-8" D isk Dr ive with the  
fo l lowing feat u res: 
• S i n g le or Double Density 
• H ard or Soft Sector 
• Door Interlock 
•Write Protect 
• Hard Sector Detection 
•500 KB/S Transfer • Fan 

w1th Cabinet and Power Supply 
Assembled. tested & guaranteed 

LOBO SA400-PSC $395.00 
SHUGART 801 R 8" 

d����Y�
g
h
a
a��50r5��W���,g�_u!:�e 

�!c��� ���n;g����� ���p�l
:

p
�P;r�t:i

� ��t
n
h 

modified CP/M operating system and C-Basic 
Complier. The new "Versafloppy" from S.D. 
Computer Products provides complete control 
for many of the available Floppy Disk Drives. 
Both Min i  and Full Size. FD1771B·l Single Den­
sity Controller Chip. Listings for Control Soft· 

o800 K B  u n formated •Accepts per SCI, Shugart,  
protect. and more 

S H UGART 801 R $495.00 

• B i t  density 6536 B P 1  S i e m a n s  8" Drives 
oSugart 800 Series Compatable 
DM2700S Disk Drive & Cabinet 

DM2700 Cabinet, l ess Drive 
warPMe

t
�n

r
c�;ed in price S 1 QQDO REG.  $750 SALE PRICED 5650°0 5249°0 

<:,��\)\) T H E M I C RO BYT E M 32 KSS 
32K STAT I C  M EM O RY BOA R D  '}..\J O 

�'\ ASSEMBLED & TESTED 
SALE PRICED 

M32 KSS-L (2  MHz) 
List $650 

SALES53Q00 
M32 KSS·H (4 MHz) 

List $680 
SALE $56000 

• l'ui1Hfl ('hun.t<·•.:r.-. hy�41irK"''i"l'h.t.' 
• ( 'hura<'l.:,-, <ti,.plu� �<l by lli;lh lk�olu· 

llun 7x \0 �luUix 
• K,·yh<ou.rd l'''""rwltl l nt.:rfi.t<·o.· 
• ( 'umpr.,ilo.· \'id.:ul �tlplll 
• S..:punll.: '111. l..:<·d S�11<'hruni7.Utiun 

und \'ld.:u Oulput,.. 
• �K B�1.:s lndqo..:rnkn1 l ,., l�>urd 

,\kntury 
• (}n-JI.,.u-d /..1-1(),\Ji<-n•J•r<><.'''"'"''r 
• (jJkh Frn· 

• 96 l 'vJx:r and l�>w.:r('u.-..; ('Jmru<·to.·r.-. 
• 32 Sjx:cho.! Cham.:t.:rS,:t 
• 128 Addltinnul uso.:r l'ru;lrwnmuhk 

Churul'l.:n-; 
• Full ('u�or ('untr<ol 
• Forwlltl! wul /{,-__.,,.,.,._. So:mllltiJl 

Capability 
• Opcrut.:,; a." an lnd.:p.:mknl To.·mtinul 
• \'arlubk Sp.:.:d [)Jspluy J.tm.: 

• Bllnklr�,�<. t•nd.:rllniJllo:, l'kld Kn·•·r-...·. 
Ftdd l'mt..:.:t wtd CmnhlnuUun,. 

SBC-100 Single Board Computer 
with On-board RAM, PROM, CfC 

• Fo .. rChwlndCmmt.:r{r!m.:r 
(Z80-(."TC) 

• Softwur.: l'rol(mrnmllbk lluutl ltut.: 
Gcncrutur 

• 5-100 BusCumpullbl.: 
• Xo l'runtl'wtd Rcquirnl !4orl l)o•.'ra1i<>tt 
• OpUumo.J \'ccuor.:d lm.:mtpt,.. 

• 1024 lhtrs ufRwulom .-k.:.:,;,; .\kuwry 
• 8K Byu:sofAn£ilul.lk 1'1-1:0.\1 
• Serial [nputii�II!IUI l'un "itJt l•otl1 

Synchronuu>O .\,.�11..-llr<Hl<nt" 
Ovcnu..ion 

• I'LU'til!d lnput wuJ(}utpm !•,,n,.. 

o Ful ly S 1 00 Bus Compatible,  IMSAI .  SOL, ALTAIR, 
ALPHA MICRO. o Uses Nat ional 's  Low Power 5257 4K x 
1 Static Rams. • 2 M H z  or 4 M Hz operation. • Gold con­
tacts for higher reliabil ity. • On board single 5 amp 
regulator.  • Thermally designed heat sink (board 
operating temperature 0° - 70°C). • Commercial ly  
designed power bus, 7 ground bus bars.  0 . 1  u f  decoup· 
l i ng capacitors. • Ful l y  tri-state buffered. • I n puts f u l l y  
low power Shottky Sch m i t t ,  Trigger buffered on a l l  ad· 
dress and data l i nes. • Phantom i s  jumper selectable to 
p i n  67. • Each 4K bank addressable to any 4K slot with i n  
a 6 4 K  boundary. • 4 K  hardware or software selectable. • 
One on board 8-bit output  port enables or disables the 
32K in 4 K  blocks. • Selectable port address. • 4K banks 
can be selected or disabled on power on clear o r  reset. • 
W i l l  operate with or without  front panel . • Compatible 
with ALPHA M ICRO, with extended memory manage· 
ment for selection beyond 64K. • No D M A  restrict i o n .  • 
Low power consumption 2 .3  - 2.5 amps. • Ful ly war­
ranted for 120 days from date of shipment.  

A Complete Microcomputer on a Board 
, • IXO Co.·nlrul l'roo.·o.·,..,..in;l l'nil will> L"** 

Jn,.tnl<'li<Jtts 
• lht li<JUr<l K,·�·iMJUrrl wul ])i,.pluy 

• Tw•• lll·dlrn·ti<>nul H-hit [/II l'ul1,._ ( /1'lll· 
1'[0) 

• Swild\ S..·kdalok I'W l.\1 ,,,. .\l<>!>ilt•r 
lk>o�an • Nm,.,..,. (.it� S!wulard Ca,.,._.,u,· 1 PRIORITY ONE ELECTRONICS © ' . ::;;�.����"'''""'"'""""'""·'"·"' �� 1 6723K R 8 d S 1 d ·cA 9 1 343 

· 4 E.�pan"i"" Jim'i"J"" ';,,. ."'" s-ti�J ,�erms Visa, M C ,  BAG: Ch?c��£>e�OrdlY COo U �Pun�s ��- c?r�sidents add 6 % sales tax. 
. 
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FOR SALE: Sharp and Associates Selectr ic conversion 
with i nstruct ions.  A l s o  Axiom EX-801 P p r i n ter, 20140180 
columns,  software selectable,  w i t h  cable and software 
driver for TRS-80. Like new. Make offer.  J R Reich Jr, 585 
E Markel St.  Marietta PA 1 7547. 

FOR SALE: Morrow processor/front panel  card. 8080. 
S-1 00, octal d i splay, b u i l t - i n  keyboard, operating system 
i n  read-only memory. Works perfectly,  with al l  documen· 
tat  ion.  S82 postpaid i n  48 states.  Money order or cert i  .. 
lied check. Ron T i pton, POB 227, Greenwood M O  64034, 
(816) 537-7927. 

FOR SALE: Super ELF operat ing and in good cond i t i o n .  
A l s o  have e x p a n s i o n  b o a r d  completed, b u t  not c o n ­
nected. I nc l udes RS-232, teletypewriter,  cassette i n put/  
output ( 1 10),  and 8-bit para l l e l  I/O ports. Power s u p pl y  for 
ELF board only. I' l l  i n c l u d e  encoded ASCII keyboard. 
$300. Jess H i l l m a n ,  POB 642, C o l u m b u s  M S  3970 1 ,  (60 1 )  
327-1 244 after 5 P M .  

WANTED: 1802 computer systems and parts.  Any condi ·  
t ion,  any q u a n tity,  i m mediate cash.  Prefer  RCA systems,  
but w i l l  accept ELF I I  by Netronics,  memory,  and s u p· 
port boards. Tom l n s k i p ,  6504 Democracy Blvd,  
Bethesda M D  20034. 

FOR SALE: Teletype ASR33 teletypewriter w i t h  paper· 
tape reader punch and stand. $595 and s h i p p i n g .  32 K 
s ial ic  programmable memory, four  8 K, S-100 boards 
factory assembled and tested. $ 1 50 each. I pay postage. 
Mark Lyon, 6320 Red Prairie Rd,  Sheridan O R  97378. 

FOR SALE: Vandenberg 16 K s ial ic-memory board. 
MHz, each 4 K block addressable to any 4 K boundary; 
S-100 bus compatible;  $275. Also Practical Automat ion 
D M PT-6·3 96-col u m n  p r i nter w i t h  cabi net, power s u p ply, 
and two CY-480 u n iversal p r i n ter control lers;  serial or 
parallel  hookup with a l l  documentat ion and d r i v i n g  soft ·  
ware;  $650. Both i t e m s  presently i n  use with a S O L-20 
system. Send SASE for s a m p le pr intout .  Larry Rosen,  
POB 2 1 9 7 ,  W i l l iamson WV 2566 1 .  

FOR SALE: TRS-80, 1 6  K ,  Level I I  processor. Perfect 
working con d i t i o n .  In or iginal  carton with cassettes, 
cables, power pack,  manuals, and software. W i l l  i n c l ude 
Pix ie-Verter to con nect to regular TV for $10 more. Retai l  
pr ice $690, wi l l  sel l  for $595 or best  offer.  I pay freight  
anywhere i n  US. Charles Fields,  924 W W a s h i n g t o n  PI ,  
Broken Arrow O K  7 40 1 2. 

FOR SALE: I MS A I  8080 processor k i t .  S t i l l  in factory box 
with warranty. $600 or best offer. ( I n terface boards a l s o  
available.)  I a m  m o v i n g .  J i m  Siegman,  1 7602 Oakwood 
Dr, Hazel Crest IL 60429. ( 3 1 2) 798-2536. 

FOR SALE: Complete set o f  BYTE magazine t h ru 
December 1 978. Excel lent c o n d i t i o n .  Best offer.  I pay 
s h i p p i n g .  Netronics/RCA Cosmac 1 802 ELF II computer  
kit  unassembled i n  o r i g i n a l  carton,  RCA User's M a n u a l ,  
appl icat ions art icles;  a l l  for $ 7 5  or b e s t  offer, postpaid.  
Mike A u ,  2006 Alaeloa St ,  H o n o l u l u  H I  9682 1 ,  (808) 
548-5318.  

WANTED: Tl-59 or HP-67 calculator  w i t h  al l  standard 
accessories i n  perfect condit ion.  The more accessories 
the better. W i l l i n g  t o  trade Shugart SA400 m i n i f l oppy 
disk drive (never been used) for c a l c u l ator. Best offer w i l l  
b e  not i f ied b y  m a i l  o r  phone. G a r y  R Eschborn. 5 1 3  
Follett R u n  R d ,  Warren P A  1 6365. 

APPLE USERS: Add l i n e  i n p u t  capabi l i t ies to your Apple·  
soft  I I  programs which wi l l  enable you to i n p u t  commas. 
colons.  quotes. etc.  This f i x  i s  avai lable  for $ 1  to cover 
the cost of postage and d u p l i ca t i o n .  Jules H G i lder, 2022 
79th St, Brooklyn NY 1 1 2 1 4 .  

FOR SALE: P DP-8/L m i n icomputer;  $600. PDP-8/L w i t h  
BA08 memory extension 8 K a n d  peripheral  adapter; 
$ 1 200. Checked o u t  with DEC d i agnostics.  Cert i f i ed 
checks only.  0 Glaser, 508 3rd St .  West R o u n d u p  M T  
59072. (406) 323·2339. 

WANTED: TRS-80 complete and ready t o  use. Level I I  
w i t h  1 6  K programmable memory; Level I I  w i t h  4 K pro· 
grammable memory; Level I with 16 K programmable 
memory,  or Level l with 4 K programmable memory. I a m  
also i n terested i n  Tl-59. P r i c e  must be r i g h t .  S 
Cast i g l i o n i ,  2245 G lenwood Rd, Brooklyn NY 1 1 21 0. 

PET OWNERS: G r o u p  of three PET owners have 26 game 
programs. We wi l l  trade one for one for other PET pro­
grams.  Those wishing to trade should send their  
cassette with  programs. Keith  Selby, 7205 S U t i c a  Av 
Apt  1016 Cin namon St ick Apartments, T u l s a  O K  74 1 36. 

FOR SALE: Texas I n struments new Tl-59 card program· 
mabie calcu lator with PC-100A printer.  I n cl udes aviat ion 
l i brary. extra cards.  programs. and PPX mater ia ls .  
A lmost new. Met iculously mainta ined. Packed in  
o r i g i n a l  cartons.  Sent UPS. $287 total  cost.  Dave Balmer,  
POB 325,  U n i o n  Lake M l  48085, ( 3 1 3) 739·4280 ( b u s) or  
669-93 1 9  (res). 

FOR SALE: TRS-80 4 K,  Level I I  1 2  incl1 video d i s play, 
CTR-41 cassette recorder, twenty program tapes. List 
pr ice $900. wil l  sel l  for $750. J Kennedy. 5 1 79 Eliot St, 
Denver CO 8022 1 ,  (303) 477-4 1 1 4. 

FOR SALE: Centron1x p r i n ter Model 306. Prints 64 A S C I I  
characters. 5 b y  7 dot-matrix impact,  1 20 cps.  u p  to 80 
columns,  tractor feed to 9 1/2 inches wide. paral lel i n p u t .  
I ncludes RS-232 interface to 9600 b p s ,  H W  vertical form 
control, auto motor control, stand, and paper tray. 
Technical m a n u a l .  Excel lent condit ion.  $800. Tom 
Jacobs, 100 W U n iversity Pky Apt  3G, Balt i more M D  
2 1 2 1 0 ,  (30 '1 )  467·0703. 

FOR SALE: Texas I nstruments SR-52 handlleld program· 
mabie calculator. Factory recond i t ioned on April  1 3 ,  
1 978. I n  perfect working order. U n i t  comes w i t h  two A C  
adapters, t h ree s e t s  of cards, and copies of Stat i s t i cs,  
Financial ,  and E E  program l i braries. Best offer. Donald L 
M i t c h e l l ,  24466 M u l ho l land Hwy, Calabasas CA 9 1 302. 
( 2 1 3) 347-36 1 7 .  

FOR SALE: N e w  factory-wired, M e c a  Alpha·1 dual ·  
cassette. I nc l udes Meca OS Version 3.0.  Couldn ' t  f i g u re 
o u t  how to use i t  w i t h  my syste m !  Take advantage of m y  
m i stake. $600 (or m a k e  reasonable offer). S e n d  cert i f ied 
check or money order, I ' l l  pay s h i p p i n g .  W D W i l kens,  24 
N 3rd St, Womelsdorf PA 1 9567. 

FOR SALE: A l t a i r  8800A, V DM - 1 1  video, MITS 1 K ,  S and 
D Sales 4 K,  SwTPCICT-1024 and seven or eight  assorted 
boards with documentat ion.  Mostly M i n i  M icro Mart 
stuff ,  not work i n g .  $450 or best offer. Dave Johnson.  
3054 Round tree. Y p s i l a n t i  M l  4 8 1 97,  ( 3 1 3) 434·3832 after  
6 P M  EST. 

WANTED: Seeking documentation for the M e r l i n  d i s p l ay 
board. A l so seeking super-dense graphics o p t i o n  and 
documentat ion.  Dick Walter,  2891 Bayl is  Dr, A n n  Arbor 
M l  4 8 1 04 .  ( 3 1 3) 991-7944. 

FOR SALE: Three 32 K static programmable-memory 
boards. S-100, assembled and work i n g  perfectly ( w i t h  
21 1 4 ' s  low-power 2 5 0  ns),  u s e d  f o r  3 0 0  h o u r s .  $ 4 9 5  each. 
Also have 21 1 4 s  for S5 each, 4 1  t6s at 1 50 n s  for $ 1 5  
each, Dynamic N M O S  ceramic 8 K b y  1 22-pin w i t h  
spec i f ication sheets, $4 e a c h ,  e ight  for $ 3 0  and 4 K by 1 
Dynamic 16 p i n ,  $3 each, eight for $22. R i chard S m i t h ,  
3648 Madrid Dr, S a n  J o s e  CA 951 32, (408) 946-0735. 

Unclassified Policy 
Readers who are soliciting or giving ad­

vice, or who have equipment to buy, sell or 
swap should send in a clearly typed notice 
to that effect. To be considered for publi­
cation ,  an adve1·tisement must be clearly 
110ncommercial, typed double spaced on 
plain white paper, contain 75 wo rds or less. 
and include complete name and address 
information. 

These n otices are free of charge and will 
be printed one time only on a space 
available basis. Notices can be accepted 
from individuals or bo11a fide computer 
users clubs only. We ca11 engage in llO 
co rrespondellce on ti1ese and your con.fi,·­
mation of placement is appearance ill an 
issue of BYTE. 

Please note that it may take three or four 
mon tl1s for em ad to appear ill the 
magaz ine. 

FOR SALE: A p p l e  1 with 8 K programmable memory and 
44-pin mother board, power supply. keyboard and 4 K 
BASIC on cassette p l u s  documentat ion.  $250. N a t ional 
M u l t i p lex SwTPC 2SIO control ler board and CC-8 
recorder set up for 4800 bps. U n i t  is for SWATBUG read· 
o n l y  m e m o ry w i t h  serial  i n terface in control port. 
Documentation i n cluded.  Best offer over $330. Dig ital  
Group Phi-Deck control ler card plus Triple I s i n g le-deck 
control ler  card and remote control  box. I n c luded is one 
Phi-Deck, documentat i o n ,  and 8080/Z80 program o n  cas· 
sette. U n i t  used o n ly a few t i mes; g u a ranteed to work. 
Best offer over $290. I t e m s  s h i pped c o l l ect .  Cl inton 
Cook, 2737 Beachwood Dr, Merced CA 95340, (209) 
723·0516. 

FOR SALE: SYM-1 i n  o r i g i n a l  carton and under warranty. 
First  check for $230 gets i t .  COD i s  ok. Darian Carr. 
1 3709 Peyton, D a l l a s  T X  75240. 

W A N T E D :  J o l t  c o m p u t e r  and M a r t i n  Researcl1 
8008-based compu ter. Can also use an I n tel S I M-8 
board. J T i tus,  POB 242, B l ac k s b u rg VA 24060, (703) 
951 -9030 or (703) 951 -2684. 

WANTED: I w i s h  to purchase two random-beam video 
d i s p l ays for use a s  vectored graphic d i s p l ays. D 1splays 
must measure 1 2  i nches or larger. Prefer working u n i ts, 
but  can repair o r  modify i f  necessary. W i l l  pay top dol lar 
for q ua l i t y  e q u i pment .  Send descr ipt ion and price. 
Edward Rees, 8835 S Oa k  Park Dr, Apt  q20, Oak Creek WI 
53154, ( 4 1 4) 764·3093. 

FOR SALE: I B M  Selectric-based i n put/ou t p u t  (110) writer 
(Series 731), heavy-duty, all  solenoids,  8 '/, i n ch platen. 
Was worki n g ,  now needs repair. Ideal for talented 
t i n kerer.  $200, i n c l u d i n g  cable and connector. Joe Bren­
nan,  1 3  W 1 3t h  S t .  New York N Y  1 00 1 1 .  (2 1 2) 691-7939. 

FOR SALE: TRS-80 w h i c h  uses any RS-232 keyboard 
p r i n ter or video d i s p lay a s  remote terminal .  Performs al l  
keyboard f u nct ions,  p laces v ideo-display data on ter· 
m i n a l .  R u n  BASIC o r  d i s k  opera t i n g  system from ter· 
m i n a l .  For i nformation send SASE. H S Gentry.  Rt 1 POB 
39B. Earlysvi l l e  VA 22936. 

FOR SALE: H 1 1  LSI processor w i t h  m a x i m u m  memory. 
A l s o  conta ins para l l e l  and serial  i n terface and cables. 
$ 1 000. Also, H 1 0  paper-tape reader punch. $ 1 50. H9 
video terminal .  $300. Can be bought ind iv idual ly  or save 
$ 1 00 by buying a l l  three. Complet e  w i t h  documentation. 
tapes. and several programs. Wil l  del iver within a 200 
m i le rad i u s .  Jean P B o n i n ,  44 Pearl St, S i dney NY 1 3838. 

FOR SALE: Up and r u n n i n g  I MSAI 8080 w i t h  22-slot 
m a i n f rame, MIO board, 8 K Seals memory, 16 K Godbout 
memory, act ive terminator,  l o gic-extender board, Poly 
VDM board, SDS 16 K erasable read-only memory board 
with 9.1 K I MS A I  BASIC, m icroswitch keyboard. Cost 
over $3000, w i l l  sell for f i rs t  cert i f ied check for $900. 
David Rosenblatt ,  POB 2600. Tampa FL 33601, (813) 
988-3007. 
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To get further info nuntion nn tl1e prnd1 1 t ls aci"uf!rtised in B Y TE. fill o u t  t h e  reader scrl'ice can-{ tuitl1 your 1 1 £ 1 1 / H? and or idress. Tlzf!n circle the ap­
J. noprinte 1 / lUil l]()rs for tlte 1 1 1 h._ ,ertisl.!rs you sl'lect {nHn the lis t .  Add n 1 5-cent s f i 1 1 1 1 J I lt) t l 1e  cnnl .  t i i L' I I drop it in tl1c nwil .  Not only do you gain infor-
1 / l < l f iol l .  but o u r  adC>ufi5ers ure L'I ICOI Im8ed to 11se ti l l' l l l ln�etpluce proc,ided In; 13 Y T[. Tl1is hciJ'5 115 [,rillg yo1 1  a bigger B YTE. 
Inquiry N o .  Page N o .  I nquiry  No. Page No. I nqu iry No. Page N o. I nquiry N o .  Page N o .  

1 AB Computers 272 96 DG Electronic Development 2 1 1  223 
8 A d m i n i strative Systems 206 99 Diablo (D iv  of Xerox Corp) 42 229 
5 Adroit Electronics I n c  264 86 D i g i t a l  Pathways 1 3 7  204 
2 Advanced Access Group 228 95 D i g i t a l  Research Corp (CA) 2 1 8  226 
4 Advanced Computer Products 286, 287 97 Disco-Tech t OO 

1 0  Affordable Microcomputer Systems 62 98 Dontho S c i e n t i f i c  233 
3 Aladdin Automation 1 73 100 DRC (TX) 261 227 
6 Altos Computer Products 2 1  105 Dynacomp 2 1 2  228 

1 3  American Square Computer 58 1 1 5 Electrolabs 284, 285 232 
1 2  Anderson Jacobson 209 1 20 Electronic Control Technology 200 233 
1 6  Apparat I n c  269 1 25 Electronic Systems 250, 251 , 253 209 
1 7  Apple Computer 33 1 30 Electronics Warehouse 273 231 
14 ARIES Computer Products 92 127 Essex P u b l i s h i n g  2 1 5  235 
1 1  ASAP Computer Products 281 131 Excel Company 205 230 
23 Atari  Personal Computers 1 5  134 Factory D i rect Sales 226 234 
1 9  ATV Research 1 54 135 FAI RCOM 160 236 

7 Automated Comp Software Service 77 1 33 Falcon P u b l i s h i n g  2 1 7  245 
9 Automated Comp Software Service 103 1 38 F M G  Corp 201 255 

18 Automated S i m u l at ions 209 1 37 Fordham Radio Supply 255 257 
21 Avionic Enterprises Inc 268 1 39 H Gel ler  Computer Systems 225 258 
24 Axiom 1 6 2  1 40 G F N  I n d u stries 1 1 9 260 
22 base 2 inc 51 1 4 1  G i m i x  46 278 
1 5  Beckian Enterprises 272 G LA Enterprises 266 279 

Beta Computer Devices 223 1 45 Global  Parameters 1 1 8  281 
Bits Inc 1 83. 240 1 50 Godbout Electronics 1 4 7  282 

36 BYTE Books 1 76, 1 7 7  1 5 1  G R  Electronics L t d  225 280 
33 Byte Shop East 208 1 53 GW Computers 1 70 289 
39 California D i g i t a l  283 1 59 H & E Computronics 1 85 285 
40 CAP Electronics 248 1 6 1  Hayden Book Company 242 
41 CAP Electronics 248 Heath Company 23 299 
42 CCM Inc 268 163 Heath Company 68, 69, 97 300 
44 Central Data 1 33 165 Heuristics 244 291 
46 Centronics 93 1 67 H i gh-Tech Jewelry 268 288 
48 Century Research & M a rket ing 1 56 1 70 Hobby World 262, 263 287 
4 7  Chr is l in  I n d u s t ries 1 65 1 7 1  I SS/Integrated B u s  Systems 1 88 
49 COMPCO 1 27 1 69 I n dustr ial  Micro Systems 1 1 5 295 
52 COM P R I N T  (Comp Pr i nters I n t i )  1 38, 1 39 1 7 4  I n f i n i t y  M icro 169 292 
53 Compucolor 35 1 79 l n focient Hol land 264 
54 CompuMart 275 1 75 I n formation U n l i m i ted 201 293 
55 Computer Components of South Bay 164 1 76 I ntegral  Data Systems 29 294 

Computer Factory of N Y  259 1 77 I ntegrand 239 296 
58 Computer F u r n i t u re & Accessories 242 180 l n tertec Data Systems 1 99 298 

Computer Headware 2 1 1  I t haca l n tersystems I n c  83, 220 297 
62 Computer Ideas Inc 1 7 1  1 95 Jade Co 290. 291 303 
65 Computer Lab of NJ 8 200 Jameco 276. 277 
75 Computerland 1 49 202 J i m-Pak 279 290 
77 Computer Mart of NJ & PA 79 201 Key S u p p l y  264 304 
68 Computer Service Center 266 205 Kanan 9 1  305 
67 Computer Spec i a l t ies (CS) 274 Li feboat Assoc 1 07,  1 2 1 ,  1 78. 236 307 
70 Computer Store of San Leandro 264 208 Lobo Drives I n ternational 95 308 
73 Computex 240 207 Loweco 266 301 
76 CT Micro Computer 50 206 Macrotronics 266 302 
78 Continental  Spec ialt ies 1 55 2 1 0  Market l i ne 237 3 1 4  
83 Corvus Systems 39 2 1 2  Matrox Electronic Systems Ltd 1 1 6  327 
79 Cover Craft 235 2 1 5  Measurement Sys & Controls 1 35 324 
81 C . P . U .  Shop 247 2 1 7  MetaTech 241 3 1 2  

Creative Software 2 1 9  2 1 6  Micro A g e  Wholesale 2 1 5  66 
80 Cromemco 1 ,  2 2 1 3  M icro A p  1 0 1  3 1 5  
85 CTC 246 2 1 8  M icro A p p l icat ions G r o u p  235 331 

Cybernetics Inc 238 2 1 9  M icro Appl icat ions & 334 
87 Cygol 1 1 4 Hardware ( M I C A H )  243 336 
89 Data Access Corp 202 2 1 4  M i cro Architect 235 322 
90 DATABANK 268 M icrobiotic Comput ing Inc 264 203 
91 Data Discount Center 235 225 M icrocomputer A p p l ications 266 323 
92 The DATAK Corp 231  224 Microcomputer Tech Inc (MTI) 269 286 
93 DataSearch 205 220 M i cro DaSys 1 1  3 1 1  
94 Data Speed 1 2 3  2 2 1  M icro DaSys 1 2 ,  239 3 1 0  

1 26 Data-Trans 253 222 Micro Data Base Systemt 75 338 
1 28 Delta Products 73 M icro Diversions 5 3 1 7  

Article No.  ARTICLE 
1 Ciarc ia :  The l ntel 8086 
2 Macdona ld and Gursel : Solving Soma Cube and Polyomino Puzzles 
3 Maggs: Programming Strategies i n  the Game of Reversi 
4 Maurer: Alpha-Beta Pruning 
5 Govind: Interfacing the Pet to a L ine Printer 
6 Sivak: A Spacecraft Simulator 
7 Roehrig: The Nat iona l  M icropastime 
8 Allen: Stack I t  Up 
9 Estep: Writ ing Animated Computer Games 

10 Kapps: Five Usef u l  P rograms for the SCIMP 
1 1  DeCaro: Bu i ld a Simple Digita l Osci l loscope 
1 2  Parker: The Cherry Pro Keyboard 
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M icromail 207 3 1 8  Radio Shack 1 3 1  
Micro Management Systems 268 Rainbow C o m p u t i n g  270 
M icro M ike's 207 RBB Software Products 1 68 
Micro M usic 163 325 Rochester Data 1 74 
Micropolis 1 86. 1 87 3 1 6  S- 1 00 2 3 7  
M i c r o  P r o  I n ternational  6 4 ,  65 St J u de 1 06 
Microsette 266 320 Sara-Tech 1 93 
M i crosette 268 341  SC D i g i t a l  237 
M icro Soft 99 326 SCDP 207 
M i c ro Soft (Consumer Prod Div) 1 59 329 Scel b i  1 90, 1 9 1  
Microtek 56, 59, 7 1  330 Seattle C o m p u ter Products 167 
The Micro Works 1 58 3 1 9  M ichael S h rayer Software 1 97 
Midwest Computer Peripherals 230 Shugart Associates 6, 7 
M i kos 278 342 S i rius Systems 209 
Mini B usiness Systems 1 53 337 68 Micro Journal 2 1 9  
M i n i  Computer S u p p l iers 223 332 Ec! Smith 's  Software Works 243 
Mohawk Typewriter Repair 268 328 Smoke S i g n a l  Broadcasting 63 
Morrow/T h i n ker Toys 44, 45 Softagon I n c  2 4  
Mountain  Hardware 1 57 358 Soft Sales 241  
Mountain  Hardware 52 Sol\ware Dev and Train ing 1 20 
mpi  271  306 Software Dynamics 2 1 7  
M V T  M icrocomputer Systems 1 32 333 The Software Farm 264 
National  Technical  Schools 193 Soft Warehouse 43 
N EECO 1 50 335 Sol i d  State Music (SSM) 9 ,  10 
N EECO 1 5 1  340 Solid State Sales 282 
Netronics 2 2 1  345 Sord Computer Systems 1 22 
New England Recruiters 1 54 346 Soroc 37 
North Star Computer 1 9  347 Sorrento Val ley Associates 264 
NRI Schools 145 362 Source 32 
Ohio Scient i f ic  I n strument CIV 356 Southwest Tech Producl's Corp en 
Ohio Scient i f ic  I n strument 53-55 339 Ster l ing Software 243 
OK Machine and Tool 79, 1 42, 1 4 3  353 SubLogic 2 4 1  
O l iver Advanced E n g i neeri n g  239 354 Sunny International  280 
Omni Computer Corp 239 352 S u perbra i n  60, 6 1  
onComput ing 8 0  Supersoft 229 
Organ ic Software 2 4 1  349 Sybex 1 05 
Osborne/McGraw- H i l l  1 8 1  355 Synchro Sound 1 1 2  
Owens Associates I n c  1 24 ,  1 98 351 System Design Lab 225 
Pace I n c  2 1 7  350 Systems E n g i neering Enterprises 1 6 1  
Pacific Exchanges 266 361 Talos 3 1  
Pacif ic  Off ice Systems 274 360 Tarbel l  Electronics 4 1  
Page D i g i t a l  265 363 Technical Systems Consultants 109 
PAl A Electronics 237 364 Tecmar I n c  96 
Pan American Electronic Inc 58 366 3-G Company 2 1 5  
( A  Radio Shack A u t h  Sales Ctr) 368 3/M Company 1 3  
Patch P u b l i s h i n g  C o  1 89 380 Robert T i nney Graphics 57 
PerCom Data C l l l  376 TIS 2 1 3  
PerCom Data 85 375 Torry Pines B u siness Systems 266 
PerCom Data 86. 87 381 Tr imm Enclosure Products 1 1 7  
PerCom Data 89 3 1 3  TRS-80 Software �xchange 1 94 ,  195 
Personal Software 4 7 309 Ucatan Computer Store 264 
Personal Software 49 U nited Software of America 204 
Pickles & Trout 2 1 3  379 US Robotics 1 06 
Potomac M icro M a g i c  2 1 3  377 Vector Electronics 1 66 
Practical Appl icat ions 1 88 374 Verbatim 25 
Priority I 292, 293, 294 378 Vista Computer 288 
PROCOMP/New England 257 V R Data 243 
Prodata 1 29 384 V R Data 280 
Prodigy 1 2 5  387 Wameco 278 
Programmer's Software Exch 1 54 Whales 281 
Protect Inc 90 389 W i ntek 268 
PS Inc 227 391 W o r l d w i de Electronics 264 
Q-Kit  (D iv  J P Conwell  Corp) 234 392 Xitex 205 
Qual i ty Computer Products 266 401 Zs Systems 201 
Qual i ty Software 223 
Quest Electronics 289 
RACET Computes 1 08 
RADGO 1 48 
Radio H u t  267 

'Co rre5po1 1d directly witl1 co111pa11y. 

Page 
1 4  
26 
66 
84 
98 

1 04 
1 1 3 
1 40 
1 52 
1 72 
222 
232 

August BOMB Results 
The first and second place winners 

of the August BOMB were "Anyone 
Know the Real Time?'' by Steve Ciar­
cia (page 50) and "An Overview of 
LISP" by John Allen (page 10) . These 
articles placed 1 . 30 and 1 . 09 standard 
devia tions above the mean . First and 
second prizes of $100 and $50 will be 
awarded to the authors .  Third place 
went to "A Preview of the Motorola 
68000" by A I Halsema (page 170) 
fol lowed by "Exploring TRS-80 
Graphics" by George H Yeager (page 
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) 

Three-Drive System: 

$1195. (40-track drives) & $2025. (77-track drives) 

Requires Expansion Interface, Level I I  BASIC & 16K RAM . 

Low Cost Add-On Storage for Your TRS·SO* . 

In  the Size You Want. 
When you"re ready for add-on disk storage, we're ready for you. 

Ready with six mini-disk storage systems - 1 02K bytes to 591 K bytes of 
additional on-line storage for your TRS-80 * .  

• Choose either 40-track TFD-100™ drives 
or 77-track TFD-200™ drives. 

• One-, two- and three-drive systems i m­
mediately available. 

• Systems include Percom PATCH PAK 
# 1 ™, on disk, at no extra charge. PATCH 
PAK # 1'u de-g l itches a n d  upgra d e s  
TRSDOS* for 40- a n d  77-track operation .  

• TFD-1 00™ drives accommodate "flippy 
d isks." Store 205K bytes per mini-disk. 

• Low prices. A single-drive TFD-1 OOTM 
costs just $399. Price includes PATCH 
PAK # 1 ™  disk. 

• Enc losures a re f in ished  in system­
compatible "Tandy-silver" enamel. 

Whether you need a single, 40-
track TFD-1 00 ™ 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-1 00™ drive, for example, 
lets you store 1 02.4K bytes of data on 
one side of a disk - compared to 80K 
bytes on a TRS-80* m ini-disk drive -
and 1 02.4K bytes on the other side, too. 
Something you can't do with a TRS-80* 
drive. That's almost 205K bytes per 
mini-disk. 

And the TFD-200™ drives provide 
1 97K bytes of on-line storage per drive 

- 1 97K, 394K and 591 K bytes for one-, 
two and three-drive systems. 

PATCH PAK #1 ™, our u pgrade 
program for your TRSDOS* ,  not only 
extends TRSDOS* to accommodate 40-
and 77-track dr ives,  i t  e n hances 
TRSDOS* in other ways as well. PATCH 
PAK #1 ™ is supplied with each drive 
system at no additional charge. 

The reason you get more for less 
from Percom is simple. Peripherals are 
not a sideline at Percom. Sell ing d isk 
systems and other peripherals is our 
main business - the reason you get 
more engineering, more reliability and 
more back up support for less money. 

In the Product Development Queue . . .  a printer interface for using your TRS-80* with any 
serial printer, and . . .  the Electric Crayon TM to map your computer memory onto your color TV 
screen - for games, animated shows, business displays, graphs, etc. Coming PDQ! 

TM TFD-100. TFD-200. PATCH PAK and Electric Crayon are trademarks of  PERCOM DATA COMPANY. 
"TRS-80 and TRSDOS are tradem� of Tandr_:�oration and Radio Sha�hich have no r�tion_ship_t�PERCOM DA� COMPANY

. _ 

( �EfUJ()M) 
P E RCOM DATA COMPA N Y, I N C. 
21 1 N.  KI RBY · GARLA N D ,  TX . • 75042 

Circle 304 on i n q u i ry  card. 

To order add-on mini-disk storage for your TRS-ao• , 
or request additional literature, call Percom's toll-free 
number: 1-800-527-1 592. For detailed Technical infor­
mation call (214) 272-3421. 

Orders may be paid by check or  money order, or 
charged to Visa or Master Charge credit accounts . Texas 
residents must add 5% sales tax. 

Percom 'peripherals for personal computing' 



Microcomputing comes of age. 
Ohio Scientific's OS-65U 
Level 3 operating system 
software brings new 
networking and distributed 
processing capabilities 
to micro processor based 
computer systems. 

Unti l now, the only alternative for low 
cost mult iple-user computer 
appl ications was time-shared 
systems. However, a serious 
drawback of microcomputer or min i ­
computer mu lti-user t ime-share 
systems is the fact that under heavy 
work loads they slow down to a crawl 
since the central processor t ime in 
such a system is shared by a l l  of the 
users. 
In a microprocessor based distributed 
processing system, using floppy 
based microcomputers as intel l igent 
terminals (local systems) most of the 
work load is handled local ly. Overal l  
system performance does not 
degrade under heavy job loads. Each 
local system performs entry, edit ing 
and execution while ut i l iz ing the 
central data base for disk storage, 
printer output, and other shared 
resou rces. 
For more demanding appl ications i t is 
desirable to have several data bases; 
each with its own col lection of local 
systems. Such an inter-connected set 
of data bases is cal led a network. 
Each data base and its local intel l igert 
and dumb terminals is cal led a cluster. 
Level l I I  

OS-65U Level 3 now supports this 
advanced networking and distributed 
processing capabil ity as well as 
conventional single user operation 
and time-sharing . Level 3 now 
supports local clusters of intel l igent 
microcomputer systems as well as 

dumb terminals for the purpose of 
ut i l iz ing a central Winchester disk data 
base and other shared resou rces. The 
system also has fu l l  communications 
capabil ity with other Level 3 data 
bases providing fu l l  network capabi l ity. 
The system ut i l izes Ohio Scientif ic's 
low cost, u lt ra high performance 
computer systems throughout for intel­
l igent terminals as well as data bases . 
This general systems configuration 
provides a cost/ performance ratio 
never before attained in this c lass of 
computer power. 
Level 3 resides in each network data 
base. A subset system resides in each 
intel l igent terminal . Each data base 
supports up to 16 intel l igent systems 
and up to 16 dumb terminals. 
However, s ince dumb term inals can 
heavi ly load the system, they should 
be kept to a min imum. Level 3 a lso 
supports a real t ime c lock, pr inter 
management, and other shared 
peripherals. 
Data Base Requirements 
Min imal requ i rements 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-
10X 16  port 1 /0 board for network and 
cluster communications. 
Intell igent Terminal Requirements 
Any Ohio Scientif ic 8 "  floppy based 
computer with 56K RAM and one data 
base communications port . 
Connections 
I ntel l igent terminals and networked 
data bases are connected by low-cost 
cabl ing. Each l ink can be up to 10 ,000 
feet long at a t ransfer rate of 500K bits 
per second, and wi l l  cost typical ly 30¢ 
a foot (plus instal lation). 
Syntax 
Existing OS-65U based software can 
be d i rectly instal led on the network 
with only one statement change ! 
Level 3 has the most elegantly s imple 
programming syntax ever offered on a 
computer network. 
F i le syntax is as fol lows: 
DEV A , B, C . D. Local Floppies } unchanged from 

. single user and 
DEV E Local hard d1sks timeshare systems 
DEV K-Z Specific network 

Data Bases 

Each of up to 8 open fi les per user can 
be from 8 separate or ig ins. Spec ific 
f i le and shared peripheral contentions 
are handled by 256 network 
semaphores 
with the syntax Waite N 

Waite N ,  close. 

The network automatical ly priorit izes 
mult iple resou rce requests and each 
user can specify a t ime out on 
resource requests. Semaphores are 
automatical ly reset on errors and 
prog ram completion providing the 
system with a h igh degree of 
automatic recovery. 

a: w 
Iii SALES 

3 CLERKS 
0 
13 
_, ;,; MANAGER 

INVENTORY 

ffi CONTROL 

Iii 
3 PURCHASING 0 
i;: e RECEIVING z w > 
:!: SHIPPING 

a: w 
Iii :::> _, 0 
Cl z 
;::: 

AR/AP 

G / L  

� CONTROLLER 

� - PRES. 

A Typical System 

"' ! z 

A typical system with two network 
data bases wi l l  have 1 48 megabytes of 
disk, fou r  inte l l igent subsystems 
equipped with dual floppies, two dumb 
terminals, a word processi ng printer, a 
fast l ine printer, network data base 
manager software and 1000 ft. of inter­
connecting cable. Ut l izing .7 M IPS 
p rocessors throughout it wi l l  cost less 
than $50,000 plus instal lation. GT 
option computers (1 .2 M I PS) can be 
ut i l ized at a sl ight ly higher cost. 
One Step at a Time 
Best of a l l ,  Ohio Scientif ic users can 
develop distr ibuted processing 
systems economical ly one step at a 
t ime. A user can start with a single 
user floppy system, add a hard disk, 
then t ime-shar ing, then a second 
Winchester data base for backup and 
f inal ly c luster intel l igent terminals to 
ach ieve a ful l  network conf iguration. 

1111 111.-nFII . 
1333 S. Chil l icothe Road 

Aurora, Ohio 44202 

(216) 562-3101 
C i rcle 299 on i nq u i ry card. 
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