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7~BIG 
State of the art "Winchester"type hard disk with a data 
storage capacity of nearly 16 Megabytes, makes the 
SWTPC 6809 system the most flexible as well as the most 
powerful eight-bit microcomputer system in the world. 
The intelligent controller, using OMA data transfer, makes 
maximum use of the "Winchester" capability. It is com­
pletely compatible with the F LEX9 operating system used 
on the SWTPC 6809 floppy disk system. 

CDS-1 "Winchester" disk drive with controller .. $3,995.00 
Cabinet-matching our 6809 computer desk... $150.00 

SOUTHWEST TECHNICAL PRODUCTS CORPORATION 
219 W. RHAPSODY 
SAN ANTONIO, TEXAS 78216 (512) 344-0241 
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It's a reality. In Cromemcozs new 
Model Z-2H you get all of the above 
and even more. With Cromemco you 
get it all. 

In this new Model Z-2H you get 
not only a large-storage Winchester 
hard disk drive but also two floppy 
disk drJves. In the hard disk drive you 
get unprecedented storage capacity 
at this price-1 1 megabytes unfor­
matted. 

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

EXPANDABILITY 
You get expandability, too. The 

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

And the computer has a fu ll 12-siot 
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 

Circle 1 on Inquiry card. 

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

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

with more coming all the time. 

SMALL, RUGGED, RELIABLE 
With all its features the new Z-2H, 

including its hard disk drive, is still 
housed in just one compact cabinet. 

Hard disk drive at lower lett can be In ter­
changed Just by sliding ou t and disconnect ing 

plug. Seven free card slots are available. 
Z-2H Includes printer Interlace oard. 

Cronaenaeo 
Incorpor a te d 

Included In that cabinet, too, is 
Cromemco ruggedness and reliability. 
Cromemco is t ime-proved. Our 
equlpment is a sutvey winner for 
reliabi lity. Of course, there's Cro­
memco's all-metal cabinet. Rugged, 
solid. And, there's the heavy-duty 
power supply (30A @ 8V, 15A @ 
+18 V, and 15A @ -18V) for cir­
cu itry you' ll sooner or later want to 
plug into those free card slots. 

SEE IT NOW 
Last summer we told you this new 

Z-2H wou ld be a smash. And it is. 
So see it at your dealer's now. Have 
him put you in touch with a user­
there are lots of them because 
Cromemco has been delivering for 
months. See for yourself how pleased 
our users are. 

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

280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 • (415) 864-7400 
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for System 
Expandability 

Completely Butlered 
Bus Interface 

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 BK 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. 

2 BYTE March 1980 

ENORMOUS EXPANDABILITY 
Besides all these features the Cro­

memco single card computer gives you 
enormous expandability if you ever need 
it. And it's easy to expand. First, you 
can expand with the new Cromemco 
32K BYTESAVER PROM card mentioned 
above. Then there's Cromemco's broad 
line of S100-bus-compatible memory 
and 1/0 interface cards. Cards with fea­
tures such as relay interface, analog 
interface, graphics interface, opto­
isolator input, and A/ D and D/ A con­
version. RAM and ROM cards, too. 

• • M 

Card Cage 32K BYTESAVER PROM card 

Cromemco 
ncorpora ad 

Speclallats 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 1/0 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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17 EASE INTO 16-BIT COMPUTING: GET 16-BIT PERFORMANCE FROM AN 
8-BIT COMPUTER by Steve Ciarcia 
Steve tells you how the Intel 8088 is well-suited for bu ilding a minimum-configu ration 16-bit computer. 

34 ELECTRON BEHAVIOR IN A CHEMICAL BONO by Michael Liebl 
Learn how to use a computer to explore the inner processes of a molecule by finding solutions to the Schr&linger 
wave equation. 

7 4 SOL YING PROBLEMS INVOL YING VARIABLE TERRAJN, PART 2: SPECIAL 
CASES, INCLUDING HEXAGONAL GRIDS by Scott T Jones 
After developing a general algorithm last month, Scott now explores several modifications that may be applied to 
typical conflict-simulation problems. 

126 A POWER-LINE PROTECTION CIRCUIT by Neil Schneider and Bror Erickson 
For hobby applications where an isolation transformer is too big and expensive, this relay-based circuit can provide 
some protection from power-line wiring errors. 

130 LANDING MODULE SIMULATION WITH RANDOM SURFACE by SJ Houng 
This game uses the Motorola MEK6800 02 kit. It can be interfaced to display the landing approach on an 
oscilloscope. 

142 THE DIRT-CHEAP BOOTSTRAP, MORE NOTES ON BRINGING UP A 
MICROCOMPUTER by Albert S Woodhull 
An inexpensive way to add front-panel functions to a minimal microcomputer system. 

156 HYDROCARBON MOLECULE CONSTRUCTOR, by Randall S Matthews 
The program presented here uses the high-resolution graphics ability of the Apple II to give a visual representation 
of molecular bonding. 

232 SUPER TIC by J Roehrig 
This is a three-dimensional, 4-by-4-by-4, tic-tac-toe game that can play against a human opponent. The program 
has ten levels of expertise, is written in BASIC, and can be modified to run in two dimensions. 

Background 
60 HEWLETT-PACKARD'S NEW PERSONAL COMPUTER, THE HP-85 

by Christopher P Morgan 
A first look at a personal comput.er from a company esteemed for its calculators and minicomputers. 

84 TRS-80 PERFORMANCE, EVALUATION BY PROGRAM TIMING 
by James R Lewis 
James provides us with a direct comparison of the TRS-80 computer with an IBM System/ 370. 

114 ELECTRONIC PLANIMETRY by Peter A Santi, John Fryhofer and Gregory 
Hansen 
These authors describe a situation in which a specialized tool was replaced by a general-purpose minicomputer . 

194 OPERATION CODES FOR 8080, 8085, AND ZSO PROCESSORS 
by D Martin Harrell 
The need to convert an assembler mnemonic to the hexadecimal object code often occurs when programming the 
8080 microprocessor family . Here is a helpful summary of related inforrnation . 

230 TO ERR IS HUMAN by Roger A McGregor 
Techniques to enable your computer to detect and correct typographical errors in assembly-language programs. 

Nucleus 
6 Editorial: Hunting the Com­

puterized Eclipse 
14 Letters 
68, 212, 240 Programming Quickies: 

Gear-Ratio Calculations for Bicycle 
Derailleurs; and many more 
108 BYfE News 
168 Book Reviews 
174 BYfE's Bits 
176 Clubs and Newsletters 
180 BYfE's Bugs 

184 Product Review: Lucidata P-6800 
Pascal 
186 Technical Forum: The Direct 
Impact of the Computer; Cutting the 
Gregorian Knot 
208 Desktop Wonder: The Periodic 
Chart at Your Fingertips .... 
218 EventQueue 
246 What's New? 
287 Unclassified Ads 
288 Reader Service, BOMB 
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512 x 484 resolution 
display supervised by 
its own Z80 micropro­
cessor 
32K bytes of dual port 
memory give a com­
pletely undisturbed 
screen image 
Resident software em­
ulates an ASCII ter­
minal and provides 
graphics routines for 
point, line, region, and 
light pen usage, and 
more 
Compatible with any 
S-100 system, yet eas­
ily interfaced to other 
computers 
72 key keyboard with 
graphics function 
keys 
15" high performance 
monitor 

By 
Micro Diversions 

Word.smith Word Pro­
cessor software 
40-line page display 
Selectric layout key­
board plus 20 Word­
smith function keys 
15" high performance 
monitor 
Compatible with 8-100 
systems 
Complete documenta­
tion 

Call or write: 
Micro Diversions, Inc. 

8455-D Tyco Road 
Vienna, Virginia 22180 

(703) 827-0888 



Altos Computer Systems 
2378-B Walsh Avenue 
Santo Clara . CA 95050 

Apple Computer 
10260 Bandley Dr. 
Cupertino. CA 95014 

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

Dlgltal Microsystems Inc. 
[Formerly Digital Systems) 
4448 Piedmont Ave . 
Oakland. CA 94611 

Industrial Micro Systems 
633 West Katella. Suite L 
Orange, CA 92667 

North Star Computer 
254 7 9th Street 
Berkeley. CA 94710 

Polymorphic Systems 
460Ward Dr. 
Santa Barbara. CA 93111 

Problem Solver Systems 
20834 Lassen Street 
Chatsworth . CA 91311 

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

Technlco Inc. 
9130 Red Branch Road 
Columbia. MD 21045 

Texas Electronic Instruments 
5636 Etheridge 
Houston. TX 77087 

Thinker Toys 
1201 10th Street 
Berkeley. CA 94710 

~ Shugart 
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Hunting the 
Computerized Eclipse 

by Carl Helmers 

As noted last month, the subject of this editorial is completing some 
technical details of a project that has consumed all my spare time during the 
closing months of 1979. This project is the practical execution of what was 
really a pipe dream last March when the July 1979 editorial ("Computers and 
Eclipses") was written. The July editorial was inspired by my travels the 
previous February to see my first total solar eclipse from a roadside near 
Roundup, Montana. During that event, which took place in cold wintry 
weather, all my pictures were taken manually using the telephoto lens on my 
Nikon F2A camera . I knew there had to be a better way of controlling my 
camera during an eclipse event, and set about concocting a suitable first 
approximation of a computer-control method. 

As a result of writing about the problem, I received a letter from and even­
tually met one of our readers, Norm Whyte, of Monte Rio, California. In the 
course of the ensuing correspondence and telephone calls, we developed a 
degree of friendship based on mutual interests in matters scientific and 
technological. The result was that since there were a couple of berths left in the 
travel plans for Norm's eclipse trip to Kenya during February 1980, I was able 
to become more serious about making a real version of the fantasy sketch 
outlined in last July's editorial. 

With the decision to go made, the next decision was how to implement the 
system. The number one step, of course, was to order a motor drive and a 
magazine back for the Nikon camera. I quickly came to the conclusion that if I 
were going to travel all the way to Kenya to watch 4 minutes of celestial 
follies, more than thirty-six exposures would be appropriate. The Peter­
borough Camera Shop did their job, so by September I had the motor drive, 
and I had the magazine-back and bulk-loading accessories by mid-October. 
The camera system and methods of developing a 250-frame roll in a small 
batch tank were debugged at the camera store in November, through the 
efforts of its owner Wayne Esty and lab technician Skip Deliquori. 

At about this time, I began testing my refined concept of electrical control 
for the motor-drive/shutter mechanism. It took about 15 minutes to verify 
what I wanted to know: applying an ohmmeter and a miniature Phillips 
screwdriver to the detachable control head of the motor drive, I was able to 
determine the proper wiring of the four-wire MC-1 remote-control cable I had 
purchased. In the normal use of a Nikon motor drive, this cable serves as the 
electrical equivalent of a mechanical cable release. 

In my application, I simply cut off and set aside the extension socket for the 
control head. In its place I wired an electronic simulation of the control head. 
This electronic simulation is the circuit of figure 1 (see page 10), which acts like 
the push-button switch of the motor drive head. One silicon diode is required 
in the logic which distinguishes between single shot and continuous firing of 
the motor drive. 

The relatively machine-independent, Pascal language interface to the 
machine-dependent absolute addresses of the annunciator output ANO is pro­
vided through a variant record technique. This technique works in UCSD 
Pascal implementations such as Apple Pascal, but may not work in all imple­
mentations since it definitely "bends" the formal definition of the language. 



Shugart invented the minifloppy in 1976. 
Today there are more than 100,000 of the little drives 
in use. That's because users want the affordable 
random access data storage of the min ifloppy. 

Shugart packs years of proven floppy 
drive technology into this tiny package. Up to 110 
kbytes of data storage. Fast random access of 
about one-half second. And high speed data trans­
fer of 125 kbits per second . Plus sensible. 
maintenance-free features like write protect to 
prevent accidental data loss, an activity light to 
indicate when the drive is selected by your 
computer and a door interlock to protect your 
media from damage. 

Our proprietary read / write head provides 
maximum data interchange margins. and it is 

positioned precisely on the selected track by a 
patented spiral cam actuator. The DC drive motor 
with integral tachometer assures accurate diskette 
rotation and low heat dissipation . A die cast 
aluminum base plate provides a solid foundation 
for the drive. 

At Shugart, technology leadership is more 
than a slogan, it's a commitment. Get reliability 
and value when you invest your money for floppy 
disk storage. Ask for the standard of the industry. 
mlnifloppy. If it isn't Shugart, it isn ' t minifloppy. 

~@Shugart Associates 
435 Oakmead Parkway. Sunnyvale . California 94086 

TM mlnHloppy Is registered trademark ot Shugart Associates 
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Photo 1: The Camera. The camera equipment has slightly ex­
panded since originally conceived. The method of interfacing 
has also been greatly simplified. The camera now has a 
250-exposure magazine back, which will be loaded with ASA 64 
Kodak Ektachrome slide film. It turns out that the Nikon MD-2 
motor dn've allows direct computer control of camera opera­
tion, through a single bit interface (see figure 1). When the shut­
ter speed control is in the "bulb" position, this single bit out of 
the computer controls exposure time and motor drive action. 

A transition from 0 to 1 opens the camera shutter after flip ­
ping the reflex mirror out of the way; a transition from 1 to 0 
closes t/1e shutter and causes the motor drive to advance the film 
to the next frame. The optically isolated two-transistor interface 
is wired to the four conductors in the Nikon MC-1 remote shut­
ter extension cable. Readers should refer back to the July 1979 
BYTE editorial for a much more elaborate and probably un­
workable mechanical kludge suggestion . 

All one needs to do is reference the appropriate address. 
One address, if referenced, sets the ANO output line; the 
second address, if referenced, resets the ANO line. l 
could have used the Apple-dependent, machine-language 
routine called TTLOUT, but decided instead to use the 
variant record escape of setting a pointer to an integer ad­
dress value. The test program of listing 4 was used to 
verify the operation of the circuit in figure 1. 

At the stage of this editoral's writing during December 
1979, I had created a Pascal program shown in listing 1 
(with execution shown in listings 2 and 3 photographed 
from my terminal). This program represents the most dif­
ficult part of the model, allocating the detail exposure 
times for all the shots of the eclipse. 

The advantages of using this high-level language 
become obvious whenever such an elaborate program is 
even contemplated. I started out with a first version of 
the program that defined the application-specific data 
types of "seconds," "milliseconds," "absolute-time," 
"exposures," and "an-exposure-detail." The records 
"absolute-time" and "an-exposure-detail" give examples 
of how Pascal may be used to create conceptually 
oriented data types for specific purposes. 

In this real-time simulation, I chose to use the milli­
second as the basic unit of time, with actual time values 
on the order of seconds expressed as a two-part record 
with an integer value 0 thru 999 of milliseconds and an in­
teger value of 0 thru 32,767 of seconds. I chose to express 
time in this manner as a part of my original intention to 
use a small, single-board computer programmed in 
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Photo 2: Field computer equipment. My original plan was to 
take a small, single board computer for use in the field. 
However, as the winter solstice of 1979 was fast approaching, it 
became obvious that it would be far easier to simply take along 
the Apple II Pascal machine which has the complete simulation 
of the event written in a high-level form. Thus , I went hunting 
at a local computer store, where I came upon a truly elegant 
Apple II traveling case. (Contact Bob McGuffie, Computer/and 
of Nashua, New Hampshire, if you want one. I paid $108 for 
this product.) The case will accept two floppy-disk drives , the 
Apple, and the Sanyo miniature television which will be used as 
my fie ld display. (At the eclipse field site, we will have 110 V 
AC power provided by a small gasoline generator .) 

assembly language. Such an expression of the data would 
have made it easy to translate the high-level language 
simulation into a hand-crafted small program. 

(After time started growing short and I had not yet 
received the small computer I had intended to use, I 
started asking skeptical questions like: 'Why should I 
flagellate myself with a macroassembly language expres­
sion of a perfectly good program written in Pascal7" 
After all, this "big machine" with its new suitcase is cer­
tainly portable and has the single-bit output needed.) 

The variables needed by the program are declared with 
long, explanatory names immediately following the 
TYPE declarations. Thus, whenever I need a variable 
which is intended to be an "absolute-time" value, I 
declare it using the application-specific type of that name. 

Text continued on page 12 
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At lntersystems, 
'tlump'' is an instruction. 

Not a way of life. 
(Oi; when you're readv for IEEE 5-lOOl will your 

computer be ready for you?) 

We'r about to be gadfl ies again . 
Whi le everyone's been busy 

trying to conv ince you that large 
buses hou ed in strong meta l 
boxes wi ll guarantee versatility 
and ward off ob olescence, we've 
b en busy with something better. 
Solving the real problem with the 
first line of computer products 
built from the ground up to con­
form to the new IEEE 5-700 Bus 
Standard. Offering you extra ver­
satility in 8-bit app l ications today. 
And a full 16 bits tomorrow. 

We ca ll our new line Series 
ll !M And even if you don't need the 
fu ll 24-bit address for up to 16 
megabytes (!) of memory right 
now, they're something to thi nk 
about. Because of all the perform-

ance, flexibility and economy 
they offer. Whether you ' re looking 
at a new mainframe, expanding 
your present one or upgrading 
your system with an eye to the 
future. (Series II boards are com­
patible w ith most ex isting S-100 
systems and a// IEEE S-100 Stan­
dard cards as other manu facturers 
get around to bu ilding them .) 

Consider some of the fea­
ture : Reliable operation to 4MHz 
and beyond . Full compatibi l ity 
with 8- and 16-bit CPUs, pe­
ripherals and other devices. Eight 
level of prioritized interrupt . Up 
to 16 individually-addressable 
OMA devices, w ith IEEE Standard 
overlapped operation. User- elec­
table functions addressed by D IP­
switch or jumper , el iminating sol­
dering. And that's just for openers. 

The best part is that all this 
heady stuff is avai lable now! In 
our advanced processor - a full 
IEEE Bus Master fea turing Memory 
Map™ addressing to a fu ll mega­
byte. Our fast, flex ible 16K Static 
RAM and 64K Dyna mic RAM 
board s. An incred ibly ver atile and 

economical 2-serial , 4-parallel 
Mu ltiple 1/ 0 board. 8-bit A/ D-D/ A 
converter. O ur Double-Density 
High-Speed Disk Contro l ler. And 
what is undoubtedly the n1ost flex­
ibl front panel in the business. 
Everything you need for a com­
plete IEEE S-100 system . Avai lable 
eparate ly, or all together in our 

new DPS-1 Mainframe! 
Whatever your needs, why 

dump your money into obsolete 
products label led " IEEE timing 
compatible" or other words peo­
ple use to make up for a lack of 
product. See the future now, at 
your lntersystems dealer or ca ll / 
write for our new cata log. We' ll 
te ll you all about Series II and the 
new IEEE S-100 Bu we helped 
pioneer. Because it doesn ' t make 
ense to buy yesterday's products 

when tomorrow's are already here. 

Dooa~ol>~~v~tl®ooo~ ™ 

Ithaca Inter ystems Inc., 
1650 Han haw Road/ P.O. Box 91, 

Ithaca, NY 14850 
607-257-0190/TWX: 510 255 4346 
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Figure 1: The schematic of the Apple II/ Nikon interface. The two transistors (QI and 
Q2) and diode DI simulate a switch and a diode found inside the original Nikon MD-2 
motor drive shutter-control head. The colors noted at the right in this figure correspond 
to the colors found in the four-wire cable of the Nikon MC-I remote shutter extension 
cable. An opto-isolator with Darlington phototransistor was required in order to isolate 
the Apple II from the noisy transients of the motor drive . 

Before this final optically isolated version was devised after much frustration (and 
productive suggestions from Steve Ciarcia and Chris Bancroft), three different versions 
were tried in which switching transients propagated back to the Apple II via a common 
ground. The first unsuccessful version simply had a 7404 gate driving a reed relay. Then 
a 75450 peripheral driver was tried because the surplus relay proved to require a higher 
voltage (I2 V) than the 5 V available from TTL. The peripheral driver made the relay 
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flip state. But at random times when operating the motor drive , the ANO output bit 
would refuse to stay in the state defined by my program. So, I then tried eliminating the 
relay entirely and using both output transistors of the 75450 in parallel. 

The random state changes remained. The lack of a 100 MHz storage scope prevented 
me from seeing what had to be there: short (order of magnitude: nanoseconds) high 
voltage, inductive transients occurring during the time when the LS Schottky TTL latch 
in the Apple was having its state redefined by the program. After a trip to a Radio 
Shack store to buy two transistors and two packages of random assorted opto-isolators, 
the present circuit resulted. 

The opto-isolator darlington phototransistor and transistor QI provide drive to an 
output transistor Q2. If all of the transistor collectors are wired to a common supply 
provided by the "black" lead of the MC-I cable, then the circuit will latch into the 
"shutter open" state with transistor Q2 conducting between emitter and collector. Thus 
a separate power supply provided by a 9 V transistor radio battery is required for the 
opto-isolator's phototransistor and QI. The 10 K ohm resistor limits current from the 
battery. 
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Photo 3: The A pple II/ Nikon interface. Tlie interface of figure 1 
was wired on a framework of "P" pattern Vector perforated 
board. Vector terminal pins were used to provide anchorage fo r 
the Apple II cable (left edge), the cable from the Nikon MC-1 
shutter extension (right edge) , the connector for a 9 V transistor 
radio battery (bottom edge), and mountings for the two NPN 
transistors . Wiring w as done using number 20 guage copper 
wire for most connections; wire-wrap connections were used for 
one or two signal buses. 

Text continued from page 8: 
The model I am using for exposure control is a table­

driven one, with two tables of the da ta type "an­
exposure-detail. " The table "ten-shot-grouping" is ini­
tialized (in procedure "initialize, " naturally) with a set of 
ten exposures bracketing a range from 2 milliseconds to 
about 4 seconds. The second table "transient-shots" is 
used to specify the exposures that will be taken during the 
transient diamond ring events at the beginning and the 
end of the eclipse. 

The exposure control details are provided by two 
numbers in my model: the number of milliseconds 
devoted to the open camera shutter state, and the number 
of milliseconds of waiting time which will be used to 
separate the shot from the next shot. This waiting time is 
initialized to an "overhead-duration" figure set by a 
Pasl'.al constant of that name. The present value of 
"overhead-duration" is set at 200 milliseconds, corres­
ponding to the motor drive's maximum speed of 5 frames 
per second. This initial value of the time required for each 
frame is used for the first pass through the procedure 
"sum-up-eclipse" in order to calculate the minimum time 
needed for all the exposures in the total phase. 

The procedure "normalize-timing" is the main portion 
of the simulation program as it stands in listing 1. After 
some initialization dialog in listing 2, the procedure 
"alloc-exposures" is used to assign an equal number of 
exposures to each diamond ring sequence (second contact 
and third contact) given the number of exposures during 
totality and the total number of exposures available in 
the bulk film cassette. 

Then the procedure "preliminary-allocation" is used to 
total up the time requirements of the diamond ring expo­
sures, totality exposures, and an arbitrary amount of 
slack time entered to allow a hand-coordinated cuing of 
the third contact diamond ring sequence. The margin 

Text continued on page 102 
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Listing 1: A Pascal eclipse interval-allocation program. This 
listing contains the first cut at a Pascal camera-control program 
for the 1980 solar eclipse. The program's mime is "eclipse­
monitor-simulation" in order to emphasize that the entire pro­
cess is a conceptual simulation of an actual detailed sequence of 
events. At this stage in the design, most of the model details 
have been selected in order to produce a detailed time line 
specified by tables. The input parameters to the program are the 
number of exposures, the number of exposures during totality , 
the time expected for totality at the site of observation, and the 
time to be reserved at the end of totality for manual cuing of the 
second diamond ring/ Baily's beads (so-called third con tact) ex­
posure sequence . Listings 2 and 3 were made photographically 
from the terminal during a run of the program. The program as 
show n here has the time allocation portion completed, with the 
details of the actual time line simulation represented by dummy 
procedures, w hicl1 were w ritten in late December 1979. 
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S t.eP 3: Fill i n Lhe si11u l al.ed dv t. a 1l s .. . l 
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PROCRAH ec l iPse-•on i t. or _si au 1 a t. i on f 

CO NST 
O\IOl"hODd- durat.ion a 200 C• 1 l1 isec:ond"); 

TYPE 

VAR 

5econd5 s INTECER; 
11il li~vc:an di; • INTEGER; 
t1bso lu le- t. i•e : 

RECORD 
uni t.s : i!iec ondG; 
t.hou5andth5 : nti J l t seco nd'5 

£ND; 
C!' >e Posur e s =- INT£GER ; 
a n _e~Posure_d~ t.a i l • 

RECORD 
durat.ian : •illi5econd5; 
WC11.L _a f lt!'r : ,.11 li'51!C On d5 

END' 
r. t.r1ng _po1 n t. er :a t STR'I NC ; 

: STRI NG[ lWJ ; 
BOOLEAN; 

Listing 1 continued on page 96 
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Lette~s 

Needed: Software and/or 
Computers in Rhodesia 

In the Faculty of Engineering at the 
University of Rhodesia, we have a 
critical shortage of computing facilities, 
and we do not have the foreign currency 
or the monies to purchase even simple 
systems like the Apple II or Cromemco. 
We are therefore obliged to build our 
own microcomputer systems. Unfor­
tunately, we do not have the necessary 
expertise at the University or in the 
country to write the necessary BASIC 
interpreters, assemblers, and editors to 
make our systems useful or suitable for 
teaching purposes. I would appreciate it 
if one of your readers could put me on 
to someone who could possible supply 
the BASIC interpreter and/or compiler; 
assembler, with loader if required; and a 
text editor for the Intel 8080 or 8085 
microprocessors. 

I have been through BYfE magazine, 
but no one seems to offer the above 
software in the form which we could 
adapt for our own homebrew com­
puters, and, therefore, we would appre­
ciate it if one of your readers could 
advise us of anyone who may be able to 
sell or donate such software to enable us 
to offer a more effective computer 
teaching facility. 

W B Green 
Projects Engineer 
POB MP 167 
Mount Pleasant 
Salisbury 
RHODESIA 

The Bare Necessities 

I enjoyed the article "Budget Building 
on a Bare Board" by Dan S Parker 
(October 1979 BYfE, page 206). As he 
points out, there are large savings in 
building up only the parts of a circuit 
board that are needed. For instance, I 
have built only one serial input/output 
(IIO) port (for my Teletype) from the 
two serial and four parallel ports 
available on the SSM I0-4 circuit board. 
I have also applied this technique to a 
280 processor board, an 8 K-byte 
memory board, an erasable program­
mable-read-only memory board, and a 
cassette interface board. 

Mr Parker's article did not go on to 
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describe what you can do using these 
partially built-up boards . I am using the 
Integrand Research mainframe box, the 
SSM Monitor Vl .O (in the erasable 
programmable-read-only memory), and 
Palo Alto Tiny BASIC (Extended), 
which I typed into my system from the 
May 1976 and February 1977 issues of 
Dr Dobb's Journal of Computer 
Calisthenics and Orthodontia. This 
BASIC interpreter fits in only 2 K bytes 
of memory and is amazingly powerful. 

I am writing a program to store a 
mailing list of 1000 names and addresses 
in main memory. The program should 
be able to add, delete, alphabetize, sort 
by ZIP code, and compress the list to 
free space from deleted entries. Just how 
far can one go without a floppy disk 
drive? 

Readers of BYTE can obtain copies of 
the software I have written from me for 
either a small copying charge or in ex­
change for other software. I use the Intel 
hexadecimal checksum format on either 
paper tape or Kansas City cassette tape. 

I have found that the Jade Serial/ 
Parallel/Cassette 1/0 board is not 
software-compatible with the SSM 
monitor, but it can be made so through 
a process that involves cutting conductor 
etches on the board. You must reverse 
the port address bits 0 and 7, invert the 
transmitter-buffer-empty signal, invert 
the read-data-available signal and move 
to bit 7, and cut the control bits for the 
universal asynchronous receiver/ 
transmitter (UART) from the data bus. 
Following this, you rewire these in the 
desired format. 

Ralph Johnston 
35 GroveJand St 
Newton MA 02166 

Biological Rhythms 
and Biased Data 

Regarding the editorial " .. . Pseudo­
science Done ... " (November 1979 
BYfE, page 6) : I totally agree with Carl 
Helmers' comments on the "science of 
biorhythms." At many times I have also 
been curious about the apparent cyclical 
nature of my physical and mental pro­
cesses - such as, a few occasional 
nights of especially weird dreams; or 
several days of running slower and more 
painfully than usual (I run for exercise); 
days of great mental energy filled with 

~ . . . : .nc1 
pUJs:e width oompariaon. Includes three IS.bit 
int.erval timers, plus flexible patch area for 
external interface. Programmable interrupts, 
on-board ROM, and much more. 

7720A Panlllll hll9rfaet. Two bi-directional 8-bit 
YO ports will oormect your Apple to a variety of 
parallel devires, including printers, paper tape 
equipment, current relays, external on/off 
devices. Full featured, programmable inter· 
rupts, supports OMA daisy chaining. 

11111 Arllllmlllc ......._ Interfaces with 
Applesoft, so you just plug in and run. Based 
on the AM 9511 device, provides full 16/32-bit 
arithmetic, floating point, trigonometric, loga· 
rithmic, exponential functions. Programmed LIO 
data tr.msfer, much, much more. (Not aurently 
compatible with Apple II Plus-check with 
your dealer.) 

771QAAlynet.tOnOla Slrlal lnlllface. Confonn· 
ing t.o RS-232.C A thru E 1978 standard, this 
card will drive a variety of serial devices such as 
CRT tenninals, printers, paper tape devices, or 
communicate with any standard RS-232 device, 
including other computers. Full band-shaking, 
and fully compatible with Apple PASCAL! 

747QA 8 ICD AIDColMl1er. Converts a DC 
voltage to a BCD number for computerized 
monitoring and analysis. Typical inputs include 
DC inputs from temperature or pressure 
transducers. Single channel AID. 400 ms 
per conversion. 

74IOA IPll IE&• lldllfacl. A true irnple· 
mentation of the IEEE 488 standard-the 
standard protocol for instrumentation and test 
devices. Control and monitor test instruments 
such as digital voltmeters, plotters, function 
generators, or any other device using the 
IEEE488. 

711.tA PIOM Module. Pennits the addition to or 
replacement of Apple ll finnware without 
removing the Apple D ROMs. Available with 
on-board enable/disable toggle switch. 

1IOO A Wire Wl'ap.lomd. For prototyping your 
own designs. 

7S1QA Solder loanl. 

79IOA Exllftdll lloard. 

7011A 11K.,.,.... Memory AlllM>n. 

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

Apple II, A_pp!e II Plus, and Applesofl are trademarks 
of the Apple Corporation. 

CCS makes the difference. 



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

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

If you wcmt to do business with an Apple, weve got 
tools to ronnect the Apple to standard business printers and 
tenninals. Or to modems, for communications over tele­
phone lines, with other computers, even with other Apples. 

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

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

And we have tools to connect the Apple to the outside 
world, including AID ronverters and interval timers with 
external interface. 

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

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

California Computer Systems 
250 Caribbean Sunnyvale, CA 94086 (408) 734-5811 
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K on•n'• •MC· 100 I• veraetlle, feat, coat efficient. It'• th• 
dl•k controller th•t brln11• •· 100 bu• micro computer• 
to11ether with ler11• cepeclty herd dl•k drlv••· 

V•r••tll• 
Interfaces S-100 bus micro 
computerswith all fixed or removable 
media disk drives with storage 
module (SMD) interfaces. Each 
Kanan SMC-100 will control up to 4 
drives ranging from 8 to 600 
megabytes per drive, including most 
"Winchester" type drives. Up to 2400 
megabytes of hard disk per 
controller! And you can take your 
pick of hard disk drives: Kennedy, 
Control Data, FuJlisu, Calcomp, 
Mk:rodata, Memorex, and Ampex, tor 
example. 

,.. .. , 
SMC-100 transfers data at fast , 6 to 
10 megahertz rates, with full onboard 
sector buffering and sector 
interleaving, and a OMA that's faster 
than other popular S -100 OMA 
controllers. 

Coat efficient 
SMC -100 Is priced right to keep your 
micro computer system micro-priced. 
It takes advantage of low-cost-per­
megabyte disk drive technology to 
make the typical cost less than $80 
per megabyte. 
The OEM/ Dealer single quantity price 
Is only $1650, with driver ROM option. 
Excellent quantity discounts are 
available. 

•Mc. 1 oo ev•ll•blllty: 
Off the shelf to 30 days In small 
quantities. (Complete subsystems 
are on hand for lmmedlated delivery.) 

Kanan has the'answers. Talk to them 
today. Call direct on Konan 's order 
number: 602-269-2649. Or write to 
Kanan Corporation, 1448 N. 27th 
Avenue, Phoenix, Arizona 85009. 

TM 

1448 N. 27th Avenue• Phoenix, Arizona 85009 • 602-269-2649 
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great plans, etc. . . . But each time I 
think about "taking data" on these 
phenomena, I realize the strong possibi­
lity that such data would be biased by 
my expecting that cycles do exist. We 
know how powerful our subconcious 
minds are. I feel my subconcious mind is 
easily capable of keeping track of days 
and thus creating (or at least influencing) 
the very cyclical data I am searching for. 

If this is the case, perhaps the data 
gathering would only be valid for some­
one who had never heard of biorhythms. 
Or, maybe the human-behavior guys 
can figure a way around the bias. 

Anyway, thanks for a good magazine. 

Sid G Knox 
4621 South G St 
Oxnard CA 93030 

Correspondence Regarding "Curve 
Fitting with Your Microcomputer" 

"Curve Fitting with Your Microcom­
puter" (October 1979 BYTE, page 150) 
has resulted in interesting mail cor­
respondence, some of which has enough 
general value to merit discussion in 
BYTE. 

Several readers have requested infor­
mation on reference books which relate 
to least-squares curve fitting in more 
than one dimension. I have yet to find a 
book which has a good, balanced discus­
sion on this subject. Perhaps a reader 
has. One useful book is Applied Regres­
sion Analysis, by Norman Draper and 
Harry Smith Oohn Wiley and Sons, 
1966). Another more detailed and com­
plicated discussion appears in Computa­
tional Geometry for Design and 
Manufacture , by I D Faux and M J Pratt 
Oohn Wiley and Sons, 1979) . 

Dr Titus (of Tychon) has informed me 
of a convolution technique for least­
squares smoothing of equally spaced 
data. The mechanics of the method are 
very similar to those involved in non­
recursive digital filters, and reminiscent 
of Akima's approximation to the cubic 
spline fit. The reference Dr Titus sup­
plied was "Smoothing and Differentia­
tion of Data by Simplified Least-Squares 
Procedures, " by A Savitsky and M J E 
Golay (Analytical Chemistry, volume 
36, number 8, July 1964). 

As a final note, it has been noted that 
program line 800 in listing 1 has an error 
in it. The correct statement is S = 
S/ (I-3), instead of S = S/ (l-1). This 
does not affect the curve fit or relative 
comparisons, but influences the printed 
value of the standard deviation by 
several percent. 

F R Rudcdeschel 
Xerox Corp 
Xerox Square 
Rochester NY 14644• 
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Apple lets IOU get 
personal with Pascal. 

There's only one logical way to find out what 
a per~on wants in a personal computer. 

Ask the person who'll be using one. 
At Apple, we've been very successful at 

identifying just what people look for in com­
puters. And then providing them with it. 

In spades. 
For serious enthusiasts, this means 

making available sophisticated innovations 
that are often conspicuously absent from 
other personal computers. 

Like Pascal. 
Apple II is one of the few personal com­

puters that has it. And when you turn this page 
and feast your eyes on the many advantages this 

high level, general-purpose language has to offer, 
you'll see why that's very good news indeed. 

When you've got it, flaunt it. 
If you'd like to let the world know 

who speaks Pascal, here's how: 
Follow the dotted line and cut out 

the transfer image above. 
Preheat iron (dry-wool setting) for 

3 minutes. Slip gannent on ironing board 
over scrap material. Remove wrinkles. 
Position transfer face down and pin edges 
to ironing board cover. Iron transfer slowly 
for one minute. If paper browns, iron is 

too hot. Le t transfer cool for one minute, then unpin and 
slowly pull transfer straight up. Results are best when 
t-shirt is at lea t 50% polyester. 



Pascal by the package. 
Our high-level, full feature Language System 

consists of a plug-in 16K RAM language card, five 
diskettes containing Pascal as well as Integer 
BASIC and Applesoft extended BASIC, plus 
seven manuals documenting the three 
languages. 

The beauty of this Language 
System is that it speeds up 
execution and helps cut unwieldy 
software development jobs down 
to size. Also, because the languages 
are on diskette, loaded into 
RAM, you can quickly and 
economically take advan-
tage of upgrades and 
new languages as 
they're introduced. 

Apple's Pascal 
language takes 
full advantage of 
Apple high reso­
lution and color 
graphics, analog input 
and sound generation 
capabilities. It turns 
the Apple into the 
lowest priced, high­
est powered Pascal 
system on the market. 
With Pascal, programs 
can be written, debugged 
and executed in just one-third 
the time required for equivalent BASIC 
programs. With just one-third the memory. 

On top of that, Pascal is easy to understand, 
elegant and able to handle advanced applications. 
It allows one programmer to pick up where 
another left off with minimal chance of foul up. 

Because Apple uses UCSD Pascal,™ you 
get a complete software system: Editor, Assem­
bler, Compiler, and File Handler. And because we 
adhere to the standard, your programs run on any 
UCSD Pascal system with minimum conversion. 
Which is really something an enthusiast can 
get enthusiastic about. 

To be more specific. 
The Apple II's specs are tempting enough 

without the Language System and Pascal. With 
them, they're downright irresistible. 

The text screen, a 24 x 40-line window, can 
display an entire 80-column Pascal line, thanks 
to Apple's unique horizontal scrolling feature. 

Characters are normal, inverse or flashing, 
5 x 7, upper case. Full cursor control is standard. 

Since Pascal runs on an Apple computer 
with 48K bytes of on-board RAM, the additional 
16K bytes on the language card bring the total 
to a full 64K bytes. 

And, Pascal runs on the new Apple II Plus. It 
features an Auto-Start ROM that boots the Disk II 
at power-on for turn-key operation. Applesoft 

extended BASIC is resident in ROM. 
Standard color graphics (in the BASIC 

environment) offer 40h x 48v resolution, or 
40h x 40v With 4 lines text, in fifteen colors. 

Black/white high resolution, bit-mapped 
graphics display 8K bytes of memory as a 
280h x 192v image (140h x 192v in six colors). 

Fully buffered 
peripheral 
connectors 
provide 
access to all 
system buses, 
for complete 
interface 
freedom. 

And finally, 
since it weighs a 

mere 11 lbs. and has its own travel case, 
as an option, not only is it easy to get carried 

away with an Apple, it's easy to carry one away. 

We've got your numbers. 
800-538-9696. (In California, 800-662-9238.) 

Or write us at 10260 Bandley Drive, Cupertino, 
California 95014. When you contact us, we'll give 
you the name, address and telephone number 
of the Apple computer dealer nearest you. 

If you'd like more information on the advan­
tages of owning an Apple personal computer, he 
can fill you in. Personally. 
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Ease into 16-Bit Computing: 
Get 16-Bit Performance from an 8-Bit Computer 

Stopping for coffee at the local 
doughnut shop has become a morn­
ing ritual. I am quite capable of mak­
ing coffee at home, but I am not what 
you would call a "morning person ." 
Even though I have culinary talents 
that include the preparation of eggs 
Benedict and strawberry crepes, it 
had better be evening when you re­
quest them around our house. 

This morning started out like any 
other. I pulled my car into the 
doughnut shop's parking lot only 
after carefully examining all the 
potential hazards. I carefully avoided 
the broken glass, the beat-up 1962 
Chevy and the large black van with a 
'Tax the Riehl" bumper sticker. 

After entering the shop, I sat down 
and spread my reading material, the 
latest issue of BYTE, on the counter. 
As my coffee and bran muff in were 
delivered, I could not help but 
overhear the conversation of two 
other people at the counter. 

"Dave, have you been reading any 
of the magazines lately? It looks like 
everyone is going 16-bit crazy ." 

"I've read a lot of descriptive 
articles, but I suppose it'll take a 
while before we see any real hard­
ware." 

"Actually, I'm a little hesitant to 
just jump ·on the bandwagon. My 
8085 works just fine." 

"I know what you mean, Ed. The 
Z80 system I built from scratch is still 

Steve Ciarcia 
POB 582 

Glastonbury CT 06033 

cranking along. I'd like to do 
something with the 16-bit chips, but I 
sure don't want to throw out my 8-bit 
system ." 

'What about building a small 
system to experiment with? Didn' t I 
see an article a few months ago on a 
single-board 80867" 

"Yeah, I remember . It was in 
BYTE. Wasn't it written by that guy 
who lives around here someplace, in 
his cellar or something?" 

Upon hearing that last statement, I 
nearly choked on my muffin. I 
thought it would be prudent to 
remain anonymous until I learned 
whether or not they enjoyed the arti­
cle. I carefully closed the magazine 
and placed it face down on the 
counter. 

·························-················································· 
One way to ease 

yourself into the world of 
16-bit computers is with 
the Intel 8088. This micro­
processor is an 8086 on the 
inside with an 8-bit data 
bus on the outside. 
1111111111111111111111111111111111111111111111111111111111111111111111111 

"Maybe, but anyway, the article 
wasn't too bad," said Ed . I'm sure 
they didn 't hear the sign of relief from 
across the counter. Then he con­
tinued, "But it just seemed like a 

larger computer than I have time to 
build . It's obviously oriented toward 
guys who don' t have any other 
development system. I'd prefer a 
minimal hardware configuration to 
start with. If I want large programs, 
I'll run a macroassembler on my 8085 
system, write the object code into an 
EPROM, and then plug it into the test 
board." 

"Eliminating all the keys and 
displays will help, but how small a 
computer can we end up with and still 
be 16-bit7 You'll need 16-bit address 
and data buses, and what's 1 K words 
of memory-four chips? All the 
EPROMs I know are 8-bit output. 
That means at least two of them." 

'Wait a minute," said Ed. "I didn't 
say I had all the answers. The 
minimal configuration may be twenty 
chips, but isn't this closer to 
something we could afford to experi­
ment with?" 

This was the perfect opportunity to 
express my point of view concerning 
the things that I write and consult 
about. "Excuse me," I said. "I 
couldn' t help but overhear your con­
versation. Had you considered using 
an 80887" 

The two young men looked up at 
me, paused, and harmonized, "An 80 
what?" 

"I know a little about micro­
processors. Have you considered 
using an Intel 80887" 
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'1s it 16-bit?" asked Dave. 
'Well, yes and no," I repiied. "It 

uses an 8-bit data bus, but, internally 
it's an 8086. Essentially it's an 8-bit 
chip that's completely 8086-software­
compatible." 

Should they listen to this doughnut 
and coffee philosopher? "That sounds 
tremendous, but won't it still require 
quite a few chips to make an opera­
tional computer?" 

I sensed that this was a good time 
for my exit. Staying any longer 
would involve my designing a com­
puter for them on the back of a 
napkin. Ordinarily I probably would 
have stayed, but I had just completed 
a similar task in my latest article, so I 
decided to let them wait a few more 
weeks. I rose to leave, carefully roll­
ing up the copy of BYTE, cover page 
inside, and stopped behind them on 
my way out. "My recollection is that 
while four chips is a possibility, a 
five-chip computer is quite a reality . 
I've even seen how a BASIC inter­
preter could be written to run on it. In 
case you're interesteq, the next issue 
of BYTE has an article all about it ." 

I excused myself to attend an 

NEW 

important meeting. As I opened the 
door I heard, 'Thanks, I'll look for­
ward to reading it." They watched me 
intently as I drove out. I could only 
speculate on their final conversation. 

The 16-Bit Generation 
The exciting items in microcom­

puting these days are the 16-bit 
microprocessors made by companies 
such as Intel (the 8086), 2ilog (the 
28000) and Motorola (the M68000). 
All of these devices, although they 
differ in internal architectures, com­
monly claim to have compressed the 
power of a minicomputer within a 
single chip of silicon . Most notably 
are the 16-bit data bus and increased 
addressing space. A 20-bit address 
can directly address a megabyte of 
memory. 

There seems to be little doubt in the 
minds of microcomputer-system 
designers that the 16-bit processors 
are the wave of the future. Already 
some major manufacturers are 
designing the new processors into 
intelligent terminals, word-processing 
systems, and other equipment. The 
day when this revolution within a 
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revolution will affect the personal 
and small-business computer market­
place is not too far away. 

But if it is obvious that the 16-bit 
machines will be the trend of future 
product technology, it is equally 
obvious that it is relatively difficult 
for the designer to make a leap from 
the 8-bit world of the 8080, 280, 6800 
and 6502 to the emerging 16-bit 
world. The 16-bit instruction sets are 
more complex . The 8086, for 
instance, has a repertoire of some 133 
instructions, as compared to seventy­
eight for the 8080. Simply because of 
the larger range of memory that can 
be addressed and because of address 
segmentation, addressing of memory 
is more advanced. Also, the register 
set is more complicated, and the types 
of operands with which the processor 
can work are more extensive. 

As complex as the 8086 or any 
other 16-bit microprocessor is from a 
software viewpoint, it is in the design 
of hardware circuits to work with the 
16-bit processors where the real 
complexities arise. Peripheral inter­
faces and existing hardware systems 
are generally based on an 8-bit data 
bus. When your whole design is built 
to make efficient use of an 8-bit data 
bus, converting to a 16-bit architec­
h.!re is not a simple matter of replac­
ing the processor. This incompatibil­
ity dictates substantial design changes 
to take advantage of the new 16-bit 
microprocessor. 

A Gradual Approach to 16-Bit 
Computing 

There is an alternative to con­
verting abruptly to 16-bit architec­
ture. Look at photo 1 and observe the 
In tel 8088 microprocessor. This 
device uses an 8-bit data bus, so all of 
your present hardware system com­
ponents will work with it from the 
standpoint of getting information be­
tween the processor and the 
peripheral-support devices or 
memory, but the 8088 features a com­
mon internal architecture and com­
plete software compatibility with the 
16-bit 8086 processor. 

As a result, the 8088 provides an 
excellent way for designers, 
engineers, hobbyists, and students to 
ease into the world of 16-bit com­
puting. Its 8-bit-<:ompatible bus struc­
ture makes it the logical choice for 
upgrading 6800, 6502, 280 and 8080 
designs to 16-bit capability without 
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Photo 1: An exhibit of advancing 
microprocessor technology. Here are four 
integrated circuits produced by Intel Cor­
poration. From bottom to top, we have 
the 8008, the first 8-bit general-purpose 
microprocessor; the 8080A, one of the 
breed of 8-bit devices that helped ignite 
the microcomputing boom; the 8086, the 
advanced 16-bit processor; and the 8088, 
the subject of this article-a component 
that contains 16-bit computing capability 
in a package that can communicate with 
the outside world through an 8-bit data 
bus. 

alteration of existing 8-bit hardware. 
The 8088 can be used in projects 

such as a low-cost system that 
employs multiplexed peripherals such 
as the 8155, 8755A and 8185. Or,fully 
expanded, it forms a system that 
allows a full megabyte of address 
space and compatibility with the 8086 
family of coprocessors and multi­
processors. 

This two-part article is designed to 
give you a glimpse of the 8088. This 
month in Part 1, I shall attempt to 
familiarize you with the instruction 
set of the 8088 and the hardware of a 
microcomputer that is made from an 
8088 and only four other integrated 
circuits. The power of this five-chip 
circuit will be emphasized by illus­
trating, among other examples, how 
it can be configured to support a 
multi ··user Tiny BASIC. 

Architecture of the 8088 
Anyone comparing the internal 

architectures of the 8088 and the 8086 
processors will realize that they are 
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Photo 2: An exhibit of advancing memory technology. The single black integrated cir­
cuit at the center can replace the entire board of components. The center component is 
the Intel 8185 1 K-byte static programmable memory. The board is a I K-byte memory 
board from a See/bi 88 microcomputer system, which used the 8008 microprocessor 
(circa 1975). 

Photo 3: Using the 8088 and other components of kindred technology, it is possible to 
build a functional microcomputer system wit/1 only five integrated circuits. Part 2 of 
tl1is article (in the April 1980 BYTE) will present more detailed information about this 
system. 

identical. Even though I have pre­
viously discussed the 8086, a brief 
explanation of this architecture is 
necessary since the capabilities of our 
five-chip computer depend directly 
upon it. However, if you wish to read 
a more detailed description, you 
should refer to a previous Circuit 

CelJar article, 'The Intel 8086" 
(November 1979 BYTE, page 14). 

A diagram of the internal structure 
of the 8088 is shown in figure 1. The 
8088 contains two logical "units", the 
bus-interface unit (BIU) and the exe­
cution unit (EU), and a 4-byte 
instruction queue. 

Circle 10 on Inquiry card._.. 
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Figure 1: Diagram showing internal operational principles of the BOBB microprocessor. 
The BOB8 (and the 80B6) use a pipelined architecture that increases performance by 
overlapping instruction execution with memory-fetch operations. The B08B can directly 
execute any B086 software. 

8088 REGISTER MODEL : ( 8080 REGISTERS SHADED) 
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Figure 2: The 808B contains fourteen 16-bit registers. The shaded registers are those 
common to the 8088 and the 8080. 
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The execution unit is where the 
actual processing of data takes place 
inside the 8088. It is here that the 
familiar arithmetic logic unit (ALU) is 
located, along with the registers used 
to manipulate data, store inter­
mediate results, and keep track of the 
stack. The execution unit accepts 
instructions that have been fetched by 
the bus-interface unit, processes the 
instructions, and returns operand 
addresses to the bus-interface unit. 
The EU also receives memory oper­
ands through the bus-interface unit, 
processes the operands, and then 
passes them back to the bus-interface 
unit for storage in memory. 

The role of the bus-interface unit is 
to maximize bus-bandwidth utiliza­
tion, (that is, to speed things up by 
making sure that the bus is used to its 
full capacity) . The bus-interface unit 
carries out this assignment in two 
basic ways: 

• by fetching instructions before 
they are needed by the execution 
unit, storing them in the instruc­
tion queue 

• by taking care of all operand fetch 
and store operations, address 
relocation, and bus control (These 
actions of the bus-interface unit 
leave the execution unit free to 
concentrate on processing data and 
carrying out instructions.) 

Figure 2 summarizes the 8088 regis­
ter set. The shaded registers are the 
8080 register subset, that is, the 
registers that are common to the 8088 
and its 8-bit predecessors. 

The general registers, also called 
the HL group because they can be 
subdivided into High and Low bytes, 
include the accumulator (AX), base 
(BX), count (CX) and data (DX) 
registers. The AX register may be 
addressed as a 16-bit register, AX, or 
the high-order byte can be addressed 
as the register AH and the low-order 
byte as AL. The same holds true of 
the other three general registers (BX, 
CX, and DX). 

Another group of registers is the 
pointer and index (or P and I) group. 
This set contains the stack pointer 
(SP), base pointer (BP), source index 
(SI), and destination index (DI) 
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Figure 3: Memory organization . The 8088 uses a memory-segmentation technique to ad­
dress up to 1,048,576 bytes (1 M byte) of memo1·y. The user can use attributes of the 
memory-addressing system to dynamically relocate a program anywhere within the en­
tire address space. 

registers. Generally speaking, these 
registers hold offset addresses used 
for addressing within a segment of 
memory. They can also participate, 
along with the general register group, 
in arithmetic and logical operations 
of the 8088. 

The 8088 uses memory segmenta­
tion to address this large memory 
space efficiently . At any one time, the 
8088 can deal with memory as a set of 
four 64 K-byte segments . The total 
memory is organized as a linear array 
of 1,048,576 bytes, addressed as 
hexadecimal 00000 to hexadecimal 
FFFFF. The 8088 creates a 20-bit 
address by combining a 16-bit offset 
and a segment boundary value stored 
in one of the segment registers. Figure 
3 demonstrates how this works. 

Each of the 16-bit-segment regis­
ters, the code segment (CS) register, 
the stack segment (SS) register, the 
data segment (OS) register, and the 
extra data segment (ES) register, con­
tains a value that is added to a 16-bit 
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offset address, forming a 20-bit ad­
dress . The memory is thus divided 
into a maximum of four 64 K-byte 
segments that are active at any single 
time . The code segment of memory is 
where instructions are stored, the 
stack segment of memory is where the 
pushdown stack is located, the data 
segment is where data to be operated 
on is found in memory, and the extra 
segment is an addition::! 64 K-byte 
data area. 

When fetching an instruction from 
memory, the location accessed is 
given by a 20-bit address that is the 
sum of two numbers . The first 
number is the value of the 16-bit 
instruction pointer . The second 
number is a 20-bit value that is the 
16-bit code-segment register with four 
low-order zero bits appended. This 
forms the 20-bit address required to 
specify any location in the megabyte­
sized address space. 

In the case of a memory-reference 
operation for a transfer of data, the 

absolute memory address referenced 
by a given memory-access instruction 
is calculated by adding the given 
16-bit address to the base address. 
The base address is given by the con­
tents of the data-segment or extra­
segment register and is followed by 
four low-order zero bits. 

In the case of a stack operation, the 
memory location referenced is simi­
larly offset from the value contained 
in the stack-segment register. 

The 8088 has both relative and 
absolute branch instructions . When 
all branch instructions within a given 
segment of memory are specified in 
relation to the instruction pointer and 
the program segment does not modify 
the value of the code-segment regis­
ter, the program segment can be 
relocated dynamically anywhere 
within the megabyte address space . A 
program is relocated in the 8088 
simply by moving the code, updating 
the value of the code-segment 
register, and resuming execution. 

Small System Applications 
The 8088 can be used in a broad 

range of applications, from systems 
requiring use of a minimum number 
of components to systems requiring 
maximum performance. The compo­
nent-count-sensitive applications in­
clude point-of-sale terminals and sim­
ple controllers, which require that 
system cost be kept low, but need 
substantial processing power. A big 
reason for this design flexibility is the 
ability of the 8088 to operate in a 
minimum-hardware mode. 

The minimum-mode, multiplexed 
configuration, as shown in figure 4, is 
an effective way of building a power­
ful system around the 8088, while 
using the smallest number of parts. 
The processor is connected in the 
minimum mode by wiring its Mn/ Mx 
pin in the high-logic state (at v<C 
potential). The multiplexed bus is 
directly compatible with the Intel 
8085A-fami1y peripheral components 
(8155, 8355, 8755A, and the new 
8185). 

A four-chip system can be designed 
using the following components: an 
8088 microprocessor; an 8284 clock 
generator; an 8155 memory, input/ 
output (I/0), and timer device; and 
an 8755A EPROM and I/O device. A 
fifth component, the 8185, is a simple 
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figure 4: When used in the minimum mode (MN! MX line held high) , tl1e BOBB interfaces directly with the multiplexed address and 
data components in the BOBSA-support family to form a fun ctional microcomputer system using only five integrated circuits. Detailed 
information concerning this circuit will be given in Part 2. 

addition to the system and provides 
an extra 1 K bytes of user memory . 

In the minimum-mode configura­
tion, the 8088 provides all necess~ 
bus-control signals, including RD , 
WR, IOI M and ALE. It further 

provides HOLD and HLDA (hold­
acknowledge) signals to allow direct­
memory-access (OMA) data transfer, 
INT and INT A to interface the 
8259A interrui:>t controller, and 
DEN and OT I R to control trans­

ceivers on the data bus . 
The power of the 8088 can be 

extended in large-system applications 
by wiring it into the maximum-mode 
configuration. However, a discussion 
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of maximum-mode features is beyond 
the scope of this article. 

The 8088 Instruction Set 
A complete discussion of the 8088's 

instruction set is also beyond the 
scope of this article. Rather than 
attempt it, I shall concentrate on 
some specific features of the 8088 
instruction set that facilitate the 
specific application discussed next 
month in Part 2 of this article . These 
features include extended arithmetic 
instructions, direct use of ASCII­
encoded data, multiprocessing 
features, string-manipulation instruc­
tions, and table-translating aids. The 

8088 instruction set includes single­
instruction multiplication and divi­
sion instructions, along with five dif­
ferent types of addition and seven 
types of subtraction operations. 

These multiply and divide instruc­
tions greatly facilitate "number 
crunching." This numerical ability 
saves much time in such applications 
as data sampling, signal processing, 
and scientific calculation . Not only 
are fewer machine instructions need­
ed to perform a given task, with 
corresponding savings in memory 
usage and execution time, but the ver­
satility of the instructions and the 

Text continued on page 30 
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The Eaton 
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other printers, the 7000... can 
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And most Importantly, It offers 
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printer. 
Super Performance 
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using a double width font 

An Unbeatable Price 
The real beauty of the new 

7000+ Is the fact that you can't 
buy another printer that offers 
you all these features at any­
when~ near the price. Eaton 
LRC'a 7000+ ha& a suggested 
J'tt4ft p£lQ;of $369.00 and comu 
Wftti' a 9~y f•Ctory Wffranfy, 
-Mlf.ll~n ~Rq 

l~tJ~,Oflrif t66Rf'9. 'fC>f." 
qt.iil1ly tsftMer to add to y(;ur 
ttxi.tlno, .Computer, or are about 
tQ buy '- complete system, don't 
settle for 'f ~s than an E•lt<>n 
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Listing 1: An example of the efficiency of the 8088 and 8086 instruction set. This short 
routine accepts input of five values from an input port, and then calculates and sends a 
running-average value to an output port. Compare this listing with listing 2. 

XOR BX, BX ;CLR BX 
MOV ex. s ; Set loop counter 

Average INC BL ; Increment data counter 
IN AL , Port # ;Input data 
ADD BH,AL ;Update running total 
MOV AL, BH 
DIV BL ;Divide running total by 

;data counter . 

OUT Port#, AL ;Output running average . 

LOOP Average ;Return unless fifth pass 
;is completed. 

HLT 

Listing 2: A routine that performs the same task as the routine given in listing 1. This 
code, however, was written fo r the older 8080 processor. As you can see, it is longer 
and more tedious to write. 

MVI 
MVI 

Average INR 

MOV 
1N 
ADD 

Divide XRA 
MOV 
MOV 
MVI 

Loop MOV 
RAL 
MOV 
MOV 
RAL 
MOV 

CMP 
JC 

SUB 
MOV 
MOV 
ORA 
MOV 

Next MOV 
RRC 
INC 

MOV 
OUT 

MVI 
CMP 
JNZ 

HLT 
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H,00 
E,00 

E 

C,H 
A, Port N 
H 

A 
B,A 
L,A 
C , 80 

A,C 

C,A 
A. B 

B,A 

E 
Next 

E 
B,A 
A, D 
L 
L,A 

A. D 

Loop 

A,L 
Output# 

A, 05 
E 
Average 

;Clear H register 
;Clear E register 

;Increment data counter 

;Input data 
;Add data to running total 

;Clear accumulator 
;Clear B register 
;Clear L register 
;Initialize bit counter 

;Shift Band C as 
;a 16-bit unit­
;one bit left 

;Compare data 
;counter (divisor) with 
;dividend; ii divisor is larger, 
;bypass subtract. 
;Divisor is smaller; subtract. 

;Set current bit of 
;L to I 

;Shilt D right and check carry 

; If no carry , return for next bit. 

;Outport running average 

;Return unless fifth pass is 
;completed. 

Text continued from page 26 
ability of the 8088 to deal with several 
types of data remove the usual 
necessity of handling messy conver­
sions from one type of data represen­
tation to another and back again. 

Two program listings demonstrate 
the saving of effort. Listing 1 gives the 
8088 code for the skeleton of a 
subroutine that accepts data from a 
specified input port and calculates a 
running average of the values 
entered. The same subroutine section 
coded for the older 8080 micro­
processor is shown in listing 2. 

Direct Use of ASCII and 
Decimal Data 

The direct use of unpacked binary­
coded decimal (BCD) or ASCII­
encoded data in a microcomputer has 
a number of obvious advantages. 
Since many 1/0 devices present data 
to the processor in American Stan­
dard Code for Information Inter­
change (ASCII) format and expect 
responses in the same format, 
microcomputer-system designers 
have for years faced the necessity of 
putting their input and output 
through a translation process (usually 
involving a table look-up operation) 
before processing the input or 
responding with output. 

With the 8088's instruction set, 
such manipulation is no longer 
necessary. All four mathematical 
instruction types (add, subtract, 
multiply, and divide) provide for 
ASCII adjustment of the accumulator 
contents by a single instruction. This 
feature is obviously of great use in 
everyday microprocessor applica­
tions. Equally interesting (and useful) 
are the two instructions that adjust 
the results of addition and subtrac­
tion to packed decimal form. 

Table-Translating Aid 
Despite the availability of single 

instructions to convert accumulator 
contents from one type of data 
representation to another, it may still 
be necessary from time to time to 
translate data by means of the tradi­
tional look-up table. This might, for 
example, be necessary if the data is 
being received or transmitted in 
EBCDIC (Extended Binary-Coded­
Decimal Interchange Code) rather 
than in ASCII form. 
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Listing 3: A segment of BOBB code that translates characters from &tended Binary­
Coded-Decimal Interchange Code (EBCDIC) to American Standard Code for Informa­
tion Interchange (ASCII) form . The BOBB instructions for manipulating and translating 
strings of characters are put to good use. 

MO V 
MOV 
MOV 
MO V 
CLO 
JCXZ 
LODS 
XLAT 
STOS 
CMP 
LOOPNE 

SI , FFFE 
BX, 0100 

; Source index register contains start of EBCDIC Buffer 
; B register points to translate table 

DI, ASCBUF 
ex, s2a 

; Destination index points to ASCll buffer 
; C register contains length of buffe r 

EMPTY 
EBOBUF 
TABLE 
ASCBUF 
AL, EOT 
NEXT 

; Skip if input buffer empty 
NEXT: ; G et next EBCDIC character 

; Translate to ASCII 
; Transfe r ASCll character to buffer 
; Test fo r EOT character 
; Continue if no EOT received (CX decrements fi rst ) 

EMPTY: (Program continues) 

The XLAT (ie: translate) instruc­
tion allows the user to define a 
256-byte table of correspondence and 
then to reference any point in the 
table very easily. The base address of 
the table is placed in the BX register 
and the index (ie: table position) is 
stored in the accumulator. Then the 
single instruction code XLA T is used 
to refer to the proper point in the 
table, pick out the translation, and 
store the result in the accumulator. 

This is useful particularly when 
data that has been entered from a 
port comes into the accumulator for 
disposition or transfer. If you are 
dealing with a stream of incoming 
characters in EBCDIC format, for 
example, the translation proceeds 
thusly. You begin by storing the 
beginning memory address of your 
256-byte translation table in the BX 
register. If you set up the table so that 
the base address of the table cor­
responds to an incoming EBCDIC 
value of 00, the next address to an in­
coming value of 01, etc, all you must 
do is simply accept a byte of data and 
execute the XLAT instruction. 

This simple procedure lets us 
obtain the correct translation of that 
byte into the proper format for hand­
ling by the 8088 or some other pro­
cessor. A MOV instruction will then 
store the result of translation until it 
is needed; the translation process can 
then be repeated with the next incom­
ing byte. Setting up the necessary 
instruction sequence requires one 
instruction: a MOV to the BX register 
of the base address of the table. The 
loop for handling the translation 
requires only three basic instructions: 
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the input instruction, XLA T, and 
MOV. 

String-Manipulation Instructions 
Since typical computer applica­

tions often deal with strings of 
characters consisting of letters, 
numbers, and special symbols, easy­
to-use string-manipulation instruc­
tions are a welcome enhancement to 
8-bit processors. The 8088 addresses 
this need by providing five powerful 
primitive string operators that may 
be preceded by a single-byte repeti­
tion prefix. 

For a byte-for-byte or word-for­
ward comparison of two data strings 
(as you might use in verifying the 
accuracy of data loaded into memory 
from a mass-storage device, for 
example), the 8088 offers the CMPS 
instruction . This also allows termina­
tion of a program segment upon 
occurrence of a predetermined 
equality or inequality condition, as 
well as automatic incrementing or 
decrementing. 

You can scan through a string of 
data for an occurrence or for an 
absence of occurrence of a specific 
string or character by using the SCAS 
instruction . This operation subtracts 
the byte or word operand in memory 
(or elsewhere) from the accumulator 
and changes the logic state of the 
flags; it does not, however, return a 
result. Again, decrementing or incre­
menting is automatic. 

The STOS instruction allows you 
to fill a string of arbitrary length with 
a single value (eg: a string of zeros or 
nulls for a floppy disk initialization 
routine), once more with automatic 

incrementing or decrementing of a 
predetermined count. 

Putting Some Things Together 
Let's take a quick look at a small 

but powerful example that employs 
both the string manipulation and the 
XLA T instructions to solve a very 
practical problem. 

You are designing an input routine 
that must translate a buffer filled with 
EBCDIC characters into ASCII form, 
continuing the transfer until one of 
several possible EBCDIC characters is 
received. The transferred ASCII 
string should be terminated with an 
EOT (end-of-transmission, hexa­
decimal value 04) character. Assume 
that the buffer starts at hexadecimal 
memory location FFFE, the table to 
translate the EBCDIC form to ASCII 
begins at hexadecimal location 0100 
and the ex register is to contain a 
value giving the length of the buffer 
containing EBCDIC characters. The 
buffer may, of course, be empty. 

The small 8088 program segment 
shown in listing 3 accomplishes this 
task in a small number of instructions 
and handles a great deal of overhead 
work with little effort or concern on 
the part of the system designer and 
programmer. 

By now you should have an under­
standing of the power of the 8088 
microprocessor. Even in a minimal­
mode, five-component circuit, our lit­
tle computer will have the following 
attributes: 

• 5 MHz 8088 8-bit processor (com­
pletely 8086 software-compatible) 

• 1280 bytes of static user memory 
• 2048 bytes of erasable, program­

mable read-only memory 
(EPROM) 

• 38 parallel 110 lines 
• a 14-bit counter/ timer 
• power-on reset and nonmaskable 

interrupt. 

Next month, in Part 2, we will deal 
with some key features of the 8088 
which make it particularly suited to 
multiprocessing situations. We will 
investigate the operating system of a 
multi-user, Tiny BASIC language 
system on our minimal-configuration 
computer.• 

These figures are provided through the 
courtesy of Intel Corporation. 
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Electron Behavior in 
a Chemical Bond 

Years spent subconsciously gather­
ing and sifting data in our daily lives 
gives each of us a common sense in­
tuition for the laws of nature. But our 
intuitive understanding of how 
nature works often fails when we ex­
plore worlds beyond the realm of 
common experience. In the sub­
microscopic world of atoms and 
molecules, matter exhibits unex­
pected behavior attributable to its 
dual nature as particle and wave. 
Scientists interpret this world with 
the aid of quantum mechanics, a 
discipline that more often than not in­
volves long and complicated 
mathematical operations. 

The computer, by virtue of the ease 
and speed with which it handles such 
operations, has become an invaluable 
tool in the quantum-mechanical 
study of atoms and molecules. This 
article describes a program written in 
BASIC which allows anyone with an 
elementary understanding of quan­
tum mechanics to investigate the 
behavior of an electron in the bond 
formed between two atoms in a 
diatomic molecule. 

Electronic Potential Well 
A chemical bond is the result of at­

tractive, electric interaction between 
the atoms' electrons which are 
negatively charged and the nuclei 
which are positively charged. Op­
posite charges attract; like charges 
repel. In the vicinity of the nucleus of 
an atom, an electron feels an attrac­
tive force. The environment in which 
the electron is subject to this force is 
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described as a potential. A rect­
angular potential well, as shown in 
figure 1, is an approximate model of 
the relation between an electron and 
its nucleus. The depth of this rect­
angular well determines the extent to 
which the electron is confined to the 
region about the nucleus. If the well is 
deep, it is difficult for the electron to 
cross the boundaries of the high 
walls. If, on the other hand, the well 
is shallow, then it is relatively easy 
for the electron to escape the nucleus. 

A molecular bond can form when 
two atoms exchange or share an elec­
tron. For example, table salt is com­
posed of two elements, sodium, an 
alkali metal, and chlorine, a halogen. 
Sodium, like all alkalis, can arrive at 
a stable electronic configuration by 
giving away one of its electrons to 
form a positively charged sodium 
ion. This element has a shallow 

v 

-4-- - _ __ ...._ __ .....__ __ _. 

-· 0 

___ _. 
+X 

Figure 1: Rectangular potential well 
model that approximates the relation of 
an electron to the nucleus of an atom. The 
depth of the well indicates the extent to 
which the electron is confined to the 
region about the nucleus. 

potential well. Chlorine, like all 
halogens, can arrive at a stable elec­
tronic configuration by accepting an 
extra electron to form a negatively 
charged chloride ion. Chlorine has a 
deep potential well. 

A bond can form between a sodium 
atom and a chlorine atom, and be­
tween any alkali and any halogen, 
when the former donates an electron 
to the latter. The result is a molecule, 
the positively charged sodium ion 
bound to the negatively charged 
chloride ion. We will use the 
potential well model to study dif­
ferent elements and the bonds that 
they make. 

No two elements are exactly alike 
either in their ability to receive or in 
their ability to donate an electron. 
Thus the behavior of the electron in a 
chemical bond depends upon certain 
properties of the two elements in­
volved. To determine the depth of the 
rectangular potential well for a given 
element, we will refer to two 
characteristic properties of the 
elements: ionization potential and 
electron affinity . 

Ionization potential is a measure of 
the amount of energy required to 
remove an electron from a neutral 
atom of some element X: X-X•+e-. 
For alkalis this number is small, for 
halogens large. Electron affinity is a 
measure of the amount of energy 
released when a neutral atom ac­
quires an extra electron: X + e- - x-. 
For alkalis this number is 0, for 
halogens the number is large. (For 
values of ionization potentials and 
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electron affinities see the Handbook 
of Chemistry and Physics published 
by the Chemical Rubber Company.) 
The depth of the potential well of any 
element, that is, its ability to hold on 
to an electron, can be estimated by 
averaging the element's ionization 
potential and electron affinity. 

Composite Potential Model 
When two atoms form a diatomic 

molecule, each of the atoms brings its 
potential well to the bond. The elec­
tron exchanged or shared by the two 
atoms can be pictured as being con­
fined to a composite rectangular well 
that consists of the two potential 
wells placed side by side, as shown in 
figure 2. Unless the two atoms are of 
the same element, one side of the 
composite well will be deeper than 
the other. The difference in height be­
tween the two levels of the well is the 
essential feature of the bond which 
determines how much time the elec­
tron spends in the vicinity of one 
atom's nucleus as compared to the 
other. 

Because the difference in height is 
the crucial factor, the lower level of 
the potential well can always be 
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assigned as the origin on the potential 
axis of a Cartesian coordinate system. 
The upper level of the well is located 
at the point that represents the dif­
ference between the averages of the 
ionization energies and electron af­
finities of the two elements. Finally, it 
is also convenient to assume that the 
walls of the potential well at the end­
points of the bond are infinitely high . 
Given this assumption, it is impossi­
ble for the electron to escape the con­
fines of the molecule . This potential 
model of the bond in a diatomic 
molecule simplifies the equations that 
describe the behavior of the electron 
in the bond. 

Schrodinger Wave Equation 
In 1926, Erwin Schrodinger for­

mulated a differential equation to 
describe the behavior of a sub­
microscopic particle such as an elec­
tron . This equation incorporates both 
the particle and wave nature of the 
electron. Fundamentally , Schro­
dinger's equation is a restatement of 
the basic energy relation; the kinetic 
energy, p2 / 2m (derived from momen­
tum and mass), plus the potential 
energy, V, yields the total energy, E, 
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of any particle: 

p2/ 2m + V = E 

Schrodinger's equation takes the 
form: 

- -fi2 d21/; . 
- - +VI/; = Et/I 
2m dx2 

for a single-dimension model. 
In the equation, 11 is read as 

"h-bar," and stands for a value equal 
to Planck's constant divided by 271". 
Planck's constant, h, is an empirically 
determined value equal to 6.6256 X 
10-34 Joule-seconds . The mass of the 
particle is shown as m . The Greek psi 
(I/;) is the notation for the wave func­
tion . In Schrodinger's formulation , 
the energy equation has been 
multiplied by a wave function, '/;, to 
account for the wave-like behavior of 
submicroscopic particles, and the 
square of the momentum has been 
replaced by the differential operator, 
-fz2 d2 / dx 2 • 

When the Schrodinger equation is 
solved for a particular set of cir­
cumstances, called boundary condi­
tions, it yields as a solution the form 
of '/;, the wave equation . 1/12 gives the 
relative probability, for the condi­
tions assumed, of finding the particle 
it describes at some point in space. It 
is known as the probability distribu­
tion function. 

In our model, the dep th of the rect­
angular potential well is a measure of 
the magnitude of the potential 
energy, V, which acts on the electron 
and affects its location. In a split-level 
well the deeper side exerts a greater 
force on the electron. Therefore we 

Cl) 

v 
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Figure 2: When a diatomic molecule is 
formed, the relationship between the two 
atoms may be considered as a combina­
tion of two potential wells. 



m 

q 

1f 

p 
a 
v. 
E 
A 

B 

C,D 

mass of an electron; 9.109 x 10-31 

kilograms 
charge on an electron; 1.602 x 10-10 

Coulombs 
Planck's constant divided by 2w; 
0.658 x 10-•• electron-volt-seconds 
momentum of the electron 
length of chemical bond 
potential difference between 
elements 
total energy of the electron 
coefficient of the wave equation, I/IL, 
for the left side of the potential well 
coefficient of the wave equation, i/tR 1, 

for the right side of the potential well 
when E> v0 
coefficients of the wave equation, 
i/tR,11. for the right side of the potential 
well when E < V0 

Table 1: Symbols and constants that are 
used throughout this article. 

would expect the probability distribu­
tion function, 1/12 , to be skewed 
toward the deeper side of the well. 

Two-Part Equation Solution 
For the potential well pictured in 

figure 2, the Schrodinger equation is 
solved in two parts, corresponding to 
the lower or left side and to the upper 
or right side of the well. The potential 
in the left side of the well is equal to 
zero. The potential in the right side of 
the well is equal to the difference be­
tween the potentials of the two 
elements, V0• 

The wave-equation solution, 1/1, 
must meet four requirements: 

• At the left boundary of the well, 
the potential wall is infinitely high. 
There is no possibility for the elec­
tron to pass beyond this point. 
Therefore at x = - a, the value of 
the function !/IL must be zero. 

• Similarly, the wall at the right 
boundary is infinitely high. There 
is no possibility for the electron to 
pass beyond this point. Conse­
quently at x = +a, i/IR must also 
be equal to zero. 

• We are studying a single electron. 
Although we attack the solution in 
two parts that correspond to the 
two sides of the potential well, a 

Text continued on page 44 

Listing 1: BASIC program that solves the Schrodinger equation to simulate the behavior of an electron in a diatomic chemical bond. 
The program finds eta, {3a, and -ya in terms of V0 • 

The correspondence of variables in the program to terms in the equations is as follows: A1 stands for eta; B1 stands for {3a; G1 
stands for -ya; VO stands for Vo. 

1 r) F:EM PF:OFILE: OF f't CHEMICAL E!OhlD Ihl () DIATOl1JC MOLECULE 
20 REM WRCTTEl'l BY MICHAEL LIEBL 
30 REM CALCUL()TION OF N ~ND VO 
40 REM PHC•GRAM LI MES 10 - 10 00 
SO PRINT : PRINT : PRINT 
60 DIM ::: i ( 11)) I IH 10 ) I IP (.IC»' EA( 10 ) 
70 PRINT TAEH20); 11 -F'RUF"ILE OF A CHEMI CAL BOND-- " 
80 PRINT 
9 0 PRlNT" THE ELECTl::;ON l•EN'.3 JTY IN THE CHEMJC?'\L BOND OF () DIATOMIC MOLECULE" 
100 PRINT"DEPENDS UPON THE POTENTrnL [1JFr-ERE l'IL~E (VO> BETl-JEEN THE HJIJ ELEMENTS" 
110 PR I NT 11 l.JH I CH ~HE BOUND TOGETHER f.\ND UPON THE. LENGTH OF THE BOl"D (A) • THE" 
120 PRINT"AVERAGE OF THE IONIZATION ENERGY l)Nll THE C:LECTROM ()FFINITY OF AN" 
130 PRINT"ELEMENT OFFERS A MEA~;URE or HU.:: POTENTIAL OF THC ELEMENT." 
140 PRINT 
1 !50 PR I NT" HUS PROGRAM CALCUL()TES A PROF 1 LE OF A CHEM I CAL BOl"D Bl\~;E[I" 

160 PRINT"UPON THIS INFOHMnT WN. FROM Tl IE LIST OF ELEMENTS BELIJ~J, ''.::ELECT HJO" 
170 PRINT"WHICH WILL MA~:E UP THE 11C•LECULE. ENTE:R Tl~E S YMBOLS FOR THESE" 
180 PRil'IT"ELEMENTS AT THE REG!UES T OF THE Pr100RAM." 
190 PRINT : PRINT 
195 F=O 
2 00 PRINT TADClO>"HYDROGEN H" 
210 PRINT TABC10)"LITHIUM Li"~TAEl<40>"FLOURINE F" 
220 PRINT TABClO>"SODIUM Na";TABC40)"CHLORINE Cl" 
:230 PRINT TAB<lO>"POTASSIUM ·- K";TAB<40>"BROl'IINE Br" 
2 40 PRINT TAB<lO>"RUBIDIUM Rb";TABC40)"IODINE I" 
250 PRINT TAB( 10)"CESIUM Cs" 
:;~60 PRINT 
2 70 PRINT 
:::::80 INPUT" ENTER ELEMENT NUMBEF'< ONE - · " ; A$ 
290 FOii I ,.,, 1 TO 10 
3 00 READ St: C J > , R < I l , J t=' < J ) , EA < l > 
:J !c) ff ~;$(I> ::>A'i THEM NEXT I 
:320 IF J <> l l THEN 3~;0 
:.:;::3(1 IJOSUB ;:::00 
:340 GOTO 280 
350 RESTORE 
360 INPUT"ENTER ELEMENT NUMBER TWO - ";A$ 
370 FOR J~1 TO 10 
3 80 READ S$(J),R(J),!P(J),EA<J> 
390 IF 8$ ( .J) <>A$ THEM MEX T .J 
400 IF J <> ll THEN 430 Listing 1 continued on page 38 
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Listing 1 continued: 
410 GOSUB 800 
IJ.20 GOTO 360 
430 RESTORE 
440 PRINT : PfUNT PRJ NT 
450 M=~:). 109E--31 
460 Q9:-:1.602E-l9 
470 H=O. c.58E ··15 
480 A:-:CRCT)+RCJJJ•lE- 10 
490 Vl::(!PCI> ·~EACI>J/2 

500 V2=CIP<J>+EACJ)J/2 
510 VO=V2-V1 
520 IF VO<:O THEN VO::-::-VO 
530 N=SQR C 2M-M•VO/l:J9 > •A/H 
540 N2:-:N"''2 
:;50 PRINT"VO :: "; 
560 PRINT USlNG"#ff.###";VO 
570 PRINT" N:: "; 
530 PRINT USJNG"##.#tt#";N 
590 IJR I i'IT : PR C NT : PR HH 
600 J NPUT" l.JHEN READY TO COl\JT I NUE TYPE A CARR J AGE f\ETURN. 11 

; A$ 
610 GOTO 1010 
:E:oo HEM SYMBOL ENTnY EmWR 
:.:: I 0 PH INT 
::.:20 PRlNT"THE · CHEMICAL :::YMBCIL ENTERED DOES NOT MflTCH ANY lN THE FILE. CHECK" 
:380 PR l NT" THE L £ST (1t·ID rRY AGA C i'I. " 
S40 PRINT 
E:50 RE:3TORE 
860 RETURN 
900 REM onrA FILE 
910 DATA H, 1.!:i4, l~:. 59~;, O.E:O 
920 DATA Li , 0.68, 5.39, 0 
930 DAl"A Na. 0.97, 5.138, 0 
940 DATA K. 1.33, 1. 339, 0 
950 DATA Rb, J.47, 4.176, 0 
960 DAfA C5, l.67, 3.893, 0 
970 DATA F, l.33, 17.418, 3 .q48 
980 DATA C/, 1.81 , 13 .01, 3.613 
990 DAl"A Br, 1.96, 11.8~. 3 . 363 
1000 DATA 1, 2, 20, l 0. 1~54, 3. 06:3 
1010 REM CALCULnTirn~ OF Al AND Bl OR Gl, LINES 1010-1780 
1020 PRINT 
1030 PRJNT"Gf<APHICAL SCILUTJOl\I OF" 
1040 PR I NT II TRAN~3CENDENH)L EG!ll(l TI OM II 
10!:50 PRINT 
1060 PFUNT TABC6J ~ "-:30"; l AB<~:6J; "O"; TABC64 >; 11 -+ :::::0" 
1070 FOR Am1 TO 60 
1080 PRINT TAB<A-i6); " - ·"; 
J 090 l'IEX T f~ 

1100 PRINT 
1110 PRlNT" -A1-";1AB<36>;"!" 
1120 FOR At=.1 ro :=: .2 STEP .1 
l l ::::o PR I NT us 1 NG " :ft. :ft# II ; Al ; 
1140 PR .CNT" ···l "; 
l l 50 A2=Al " 2 
1160 GOSUB 1530 
11 "70 IF lNT< Y1 >"'"INT< Y2) THEN GOTO 1290 
1180 IF Y2<Y1 THEN GOTO 1240 
1190 IF ABSCYl> <=-30 THEN PRINT TAE.:C36+Yf);"+"; 
1200 lF ABSCY2> <<:0 THEM PRINT ft-)BC 36+Y2>; "*" EL:::E GOTO 1220 
1210 GOTO 1300 
1220 PRINT"" 
12::::0 GOTO 1300 
l 24·0 IF flBS < Y2 > <:::-::3(1 THEN PR 1 NT TAB C:36-+ Y2 > ; "*" ; 
12::;0 IF ABS< Y 1 ><=-=:JO THEN PR 1 NT TAB ( 36+Y J ) ; "+" ELSE GOTO 1270 
1260 GOTO 1300 
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at your AuthCilrized Hamilton/Avnet dealer 
who can assist you in deciding which one 
is best su ited to yCilur particular application . 

Clrcle 17 on Inquiry card. 

Now the small business can have the 
advantage of Centronics performance. With 
the introduction of a new series of low-cost 
printers designed to meet the needs of the 
small business, Centronics' features and 
reliabil ity are yours for the choosing. 
We have models with high thruput for 
inventory control, full 132 column width ~ro!ltQ~!t 
CENTRONICS FROM YOUR LOCAL DEILER 

for acco11nts receivable, versatile forms­
handling capability for invoicing, payroll 
and statements. Plus excellent print qual­
ity for correspondence labels and listings. 
And, we support you with the largest 
worldwide service organization of any 
independent printing company. 

You can see the Centronics printers 

For the name of your neaest Authorized Hamilton/Avnet Dealer, just call our toll -free number: 

CALL TOLL-FREE: IN CALIFORNIA CALL TOLL-FREE : 

1·800·151·0617 1·800·411·4645 



Listing 1 continued: 
1270 PRINT"" 
l. 2:30 IJ l)TO 1300 
l 290 PIHNT TAl3( 36+Y1); " >~ " 
1300 NEXT Al 
1;::1 o r--rn~ A-= 1 ro 60 
1:320 f-'l:.:INT TAE:cc.+A>; "-"; 
t :.330 NEXT n 
1340 FOR A= l TO 3 
1 :350 Pr-< C NT 
12:60 NC::XT 
1:370 PRI NT"AT WHfH VALUE OF A1 DO THE LINES SEEM TO INTERSECT? " 
l 3:::;1) PR c N r" f.\ 1 ~ " ; 
1 :;:•;J() l NF'UT A 1 
1400 JF N~O THEN Al~l.57079 
l 4 t 0 G'::'h l 000 
14 20 Al=Al +.0004 
J 4:30 A2-=A 1 ·" 2 
1440 GOSLIU 1530 
14 50 IF S(G9 lHEN G9=S ELSE GOTO 1480 
1460 I F AJ =·<:~.1 1Hl~ THl=:N PRIMT"DID NOT FIMO POINT OF INTERSECTION" 
14/0 GOTO 14 20 
1 4E:O PR C NT 
1490 PRINT"THE POil'ff OF INTERS;ECTlON rs: II 

1500 PRIMT"Al= "; 
1Sl0 PRINT USING "##.###"; CAl --. 0004) 
1 ~520 GOTO t 6 70 
1~52:0 REM SUBROUTil"E FOR TRANSCENDENTAL El'JUAT J ON 
1!540 IF N> A1 THEN GOTO 1560 ELSI-: GOTO 1610 
1550 REM PAIR OF EQUAl' l ONS FOR N) Al 
1560 Q1=SURCN2-A2> 
1570 Yl =Q l•SINCAl>l<Al•COS <Al )) 
1580 Y2~- <EXPCU1> -E XPC-Ql>>l<EXPCQJ>+EXPC -Q J)) 
l. 5-;10 S=- ( y 1 - Y2 ) A2 
l 600 l~ETURN 
161 0 REM. PA J 1:.: c..-· EG!UAT IONS FOR N<A 1 
1620 Q2-=SQRCA2- N2 > 
1630 Y1=Q2*SlNCAl>ICAl~ COS <Al)) 

1640 Y2=·-SIN(Q2)/COSCQ2) 
1~·50 S= CYl-Y2> ·"2 
1660 RETURN 
1670 REM END SEARCH 
1680 A.2=f-) t ··'2 
16'i'O l F N> A l HIEN G:?:-oN2-A2 ELSE B2=-A2- N:? 
1-700 G 1 -=SG!R CG2 > 
1 7 1 o r: 1 =-=scm rn2 > 
1720 IF N<Al THEN ooro 1760 
1730 PRINT"Glr "; 
1740 PRCNT USING "##,##tt";l.31 
1750 GOTO 1780 
1760 PRINT"Bt= " ; 
1770 PRlNT USING 11 ##.#tt#";Bl 
1780 PRINT 
2000 REM CALCULATION OF PSI 
20 10 r:.RTNT" ·-CALCUUHIClN OF P~3I-" 

2020 PRINT 
20::::0 REM CHO l CE or OUTPUT 
2040 rnINl "LIO YOU WAhll OUlPl.H AS: Tf-lDLE OF V()LUE~; ( 1) 01'! IN GF:APHICAL t=ORM (2)1'" 
20~i0 PfHl'IT"EN rER t) l CIR 2 " 
2060 INPUT Z9 
2070 J F Z9= l HIElll GOTO 2090 
2080 IF Z'7=2 THEM GOTO 2310 ELSE GOTO 2050 
2090 REM TABLE OF VALUES 
2 100 PRINT TABC9);"TABLE OF VALUES" 
2 110 PRINT TAB<8>; "-------- ·-- - ----·-·-- " 
2120 Pl~ Il'H 
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BANK SELECT - 64K BYJE EXPANDABLE MEMORY BOARD 

MODEL DMB6400 SERIES 

FULLY COMPATIBLE WITH: 

ALPHA MICRO 

CROMIMCO 

NORTH STAR 

MP/M 

and most other 
5-100 systems 

• Four independent, 161<. software 
selectable banks. 

• Switch serectable bank sizes -
from 16K to 64K in t6K increments. 

• Eight banks (512K) per 1/0 port for 
each of the 256 ports. 

• Z-80 4MHz operation with no 
wait states. 

• Low power - 8 watts mrodmum. 
• Reliable, tested and burned-in 

memory. 
e ONE YEAR GUARANnE 
• IE.EE S-100 compatible timing. 
• Attractive Dealer 8' OEM Prices 

867 North Main Street• Or<1nge, CA 92668 
Telephone~ 714/ 633-4460 
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You can p ut our new 8000 microcom­
puter ystem to work today. B cause while 
od1er · are ta lki ng , w ' re delivering. Rigbt 
o.n· tbe sbeif. 

This powerfu l genera l-purpose micro­
compu ter system combines a proce ·sor, 
memory, 8-inch Wincbester disk and car­
rridge tape drive into o ne low-profile desk­
top package. And the entire 10-Mbyte disk 
can be backed up on o ne tape cartriclge. 

Industry-compatible versions of BA JC, 
COBOL, FORTRA and Pascal are avai lable 
on several operati ng systems, along with 
communications software, word processing 
and b usiness application packages. 

When you need to expand the ystem , 
you can do it in th field . Ju t add our forth ­
coming Z8000 " upgrade. Then you can 
connect eight terminals and link C8000s 
together. Directly. In a high -speed local 
network . 

More features. Better performance. Im­
mediate delivery. And h igher q uali ty than 
any other unit for the price. To join other 
successful Onyx OEM and dealers, call or 
write us today. 

Onyx Sy lcms. Inc. 
I 03 7~ Bandley Drh·c 
Cupertino, CA 9501 -i 
(-i 08 ) 25 ·802 2 

Inside or out, 
we're all business. 

The Onyx CSOOO 
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The software you need to sell C8000 
microcomputers is available now. 

Onyx provides rhe tools you need co 
penetrate the business market. Specify 
either Multi·user OASIS or CP/M 2.0* 
for an operating system. And select 
from COBOL, MBASIC, CBASIC II, 
FORTRAN, Pascal, 2780/3780 Emu· 
lator and a COOASYL DBMS. 

Choose several popular business and 
financial applications. These integrated 
packages include: General Ledger, Ac­
counts Payable, Accounts Receivable, 
Payroll, Order Entry/Inventory Con· 
trol. And for the office we have mailing 
list and word processing systems. 

Contact tis today about these and 
ocher new software produces for the 
Onyx CSOOO. 

Onyx Systems, Inc. 
10375 Bandley Drive 
Cupertino, CA 95014 
( 408) 257-8022 

Here's the support . 
to prove 1t. 

CSOOO Software 

•c.'P/ M 1.0 iJ a rtgimrttl tratlnnark of Digital 
ll11Mrrh, and CBASIC II is a tratlmiark of SDftU!dr< SJJlmu. 

Listing 1 continued: 

2130 PRINT TAB<4·>; "Atl; TAB< 17); "PSJ ti; TAB< 26 >; "<PS I ) "·2" 
21 'W FOR P=-16 TO 0 
2150 GOSUB 2610 
2160 GOSUB 2830 
2170 NEXT P 
2180 FOR P:-::1 TO 16 
~: l 90 GQ~;UB 2680 
2200 GOSUB 2:330 
2210 NEXT P 
2220 PRCl'JT 
2230 IF F:-:1 THEN 3000 
2240 PRINT"WOULU YOU Lll<E TO SEE THE GRAPHICAL FOl~M?" 
2250 PR I NT" EMTER A YES OR MC1 ti 
2260 F=-1 
2270 INPUT A$ 
2280 J F ('\$:-:-"YES" THEN OOTO 2:::: 10 
2290 IF A$= t1 NO" THEl\I :3000 
2 300 GOTO 2250 
2310 REM GRAPH r CAL FOFm 
2320 F'r<INT 
2:;::;:0 PR J NT TAB< 9) ; "GRAPH J CrtL F CIHM 11 

2340 PR £NT TAB ( 8 >; "·-- ·--··--- - - -·---··-.. ·- " 
2350 PRINT 
2360 PRINT TAB<l0);'1 <PS J) -''2" 
2::;:70 PRINT 
2380 FOR A~l TO 50 
2390 PRINT TAB<12+-A>~"-"; 
2 400 NEXT A 
2 41 0 p::~ C NT 
2 420 FDR P~- 16 TO 0 
2 430 GOSUB 21.:.· 10 
2'140 GOSUB 2900 
2450 NEXT P 
2 460 FOR P:-:1 TO 16 
2470 Go~;UB 2680 
2 480 GOSUB 2900 
2491) NEXT P 
2500 J F F,,..1 THEN ~:ooo 

2510 PRINr 
:;::~i20 F'RlNT"WOULD YOU LH~E TO :::;EE THE TABLE OF VALUE:S? " 
2530 PRINT"ENTER ,., YE S r1r< NO" 
2540 F=-=1 
2550 INPUT A$ 
2560 JF A$="YES" THEN GOTO 2090 
2570 IF A$=t1NO" THEN :3000 
2580 GOTO 2530 
2590 PRCNT 
2600 GOTO 3000 
2610 REM SUBROUllNE FOR PSI FROM - 16 10 0 
2620 W""'P/16 
2630 X,.,W*A 
2640 A9=1 
2650 Pl=A9*SINCA1*CX+-A>IA> 
2660 P2=PJ "2 
2670 RETURN 
2680 REM SUBROUTINE FOF< PSI FROM 0 TO 16 
2690 W=P/16 
2700 X=W*A 
2710 IF N:>A1 THEN GOTO 2720 ELSE GOTO 2790 
2720 D=A9*SINCA1> 
2730 C=-D*CEXPC01>~EXP<-G1))/(EXP<G1>-EXP<-GJ)) 
2740 E5=EXP<G1*XIA> 
2750 E6=EXPC-G1*X/A) 
2760 Pl=C* <ES--E6 > /2+D* < E5+E6>12 
2770 P2=P 1 .. ' 2 Listing 1 continued on page 44 
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Listing 1 continued: 
2780 GOTO 2820 
2790 B=A9*SIN<A1)/SIN<Bl> 
2800 Pl=B*SIN<Bl*<A-X>IA> 
2810 P2=t='1 "'2 
2820 RETURN 
2830 REM SUBROUTINE FOR TABLE OF VALUES 
2840 PRINT USING "##.###";l-J; 
2850 PRINT TABC14); 
2860 PR£NT US ING " #.###";Pt; 
2870 PRINT TABC26>; 
2880 PRINT US ING " tt.###";P2 
2890 RETURN 
2900 REM SUBROUTINE FOR GRAPHICAL FORM 
29 10 P9~INTC50~P2> 
2920 PRINl" l "ABl5); 
2930 PR INT US CNG"##. ###"; t.J; 
2940 PRINT "l"; 
2950 FOR F"?:.:O TO P9 
2960 IF F9+13<>13 THEN PRINT TABCF9+13);"=" ; 
"2.970 MEXT F9 
2980 PRlNT 
2 ''190 RETURN 
3000 REM CJJNTlNUE OR FI NISH 
30 10 PRINT : PRINT 
:~ : 020 PRl NT"l..JC1ULD YOU LH(E TO STUDY AJ\ICITHER PAIR OF ELEMENTS?" 
:3030 PR 1 N f "ENTER A YES OR f'l(I" 
:~:OIJ.O INPUT A$ 
:=:050 I F A$:-:- " YES II THEN l 90 
:3060 l F A$ C> "NCI" THEN 3030 
:3070 END 

Text continued from page 37: 

single function, 1/1, must describe a 
single particle. Thus at the junction 
of the two sides of the well, the 
solution for the left side must take 
on the same value as the solution 
for the right side: 

• In addition, the solutions for the 
left and the right sides must fit 
together smoothly at the junction 
of the two sides. 

Mathematically, this fourth re­
quirement is met if the first 
derivatives of the solutions for the left 
and the right sides of the well take on 
the same value at the junction: 

at x = 0. 

e!i..L = dJt.R 
dx dx 

There is a further complication in 
the solution for the right side of the 
potential well. Two cases must be 
distinguished. The total energy of the 
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electron, E, may be greater than the 
potential difference between the 
elements, V0 , or E may be less than 
V0 • According to classical theory, if E 
were less than V0, the electron would 
never be able to pass into the region 
of the bond that is represented by the 
upper level of the potential well. But 
such is not the case in quantum 
mechanics. 

Because of the wave-like nature ex­
hibited by submicroscopic particles, 
it is possible for an electron to enter 
an area where its total energy is less 
than the potential of that area . If E > 
V0, 1/IR is a sine function designated 
1/IR 1 similar in form to the solution for 
the left side of the potential well. But 
if E < V0, then 1/;R is a linear combina­
tion of hyperbolic functions 
designated 1/;R 11 • The Schrodinger 
equation and these boundary condi­
tions lead to the equations listed in 
table 2. The program in listing 1 por­
trays electron behavior in a chemical 
bond based on these equations. 

Algorithm for Simulation 
To simulate the behavior of the 

electron in a chemical bond, the pro­
gram executes the following steps: 

l. determine the potential difference, 
V0, between the two elements that 
make up the molecule 

2. determine the bond length, a 
3. determine the parameter, n, which 

is a function of Va and a 
4. determine aa (where a is equal to 

the momentum of the particle 
divided by n when the particle is in 
the left, low side of the well) by 
solving the appropriate transcen­
dental equation depending upon 
whether E > V0 or E < V0 

5. determine {3a or -ya (where (3 and 'Y 
correspond to a, but for the right, 
high side of the well) depending 
upon whether E > V0 or E < V0 

6. determine the coefficients B or C 
and D in terms of A depending 
upon whether E > Vo or E < Vo 

7. evaluate I/IL and, depending upon 
whether E > Vo or E < Vo, 
evaluate either 1/;R , or 1/;R u 

8. list the values of !/; and 1/12 in 
tabular form or display 1/12 in 
graphical form 

Circle 20 on Inquiry card. 



Breakout 
with our breakthrough! 

Give your small computer 
a UDS 103-LP modem 
for less than $200 
End your isolation. Talk to the rest of the world. Add a UDS 
103-LP modem to your personal or smal l business com­
puter system and you'll have access to the whole dial-up 
te lephone network. 

You get a fully Bell-compatible, originate only , Model 
103 modem. It offers full duplex communications. capabil­
ity at any speed from 0 to 300 bps. It fits right under your 
phone, is FCC certified for direct connection to the tele­
phone network and requires no AC power source. All 
required operating power comes directly from the phone 
line itself. 
Break out now by getting full details. 
Contact Universal Data Systems, 
5000 Bradford Drive, Huntsville, AL 35805. 
Telephone 205/837-8100. 
TWX 810-726-2100. Member IDCMA 

You can communicate with time-sharing services, fel ­
low computer buffs or the larger systems of your cus­
tomers and suppliers. And , thanks to our breakthrough, 
the investment is less than $200. Patent Applied For 

"Confidence in Communications" 

Universal Data Systems 



Table 2: Equations and definitions for solving Schrodinger's equation. The author is indebted to Lars Melander for the potential-well 
model described in this article and the equations listed in this table. For a complete description of the problem and its solution see 
Melander's article "Rectangular Box Model of the Polar Bond" in the Journal of Chemical Education, October 1972, pages 686 thru 
688. Melander's article was the inspiration for the program of listing 1. 

A d2i/I = -2mEr/I = -a2t/I; i/IL =A sin(a(x+a)) 
.;.· 

dx2 1'i' 

The Schrodinger equation and its solution for the left side of the potential well. The solution can be verified by differentiating i/IL twice. 

B i) d21/I = - 2m(E - Voli/I = - {321/1 ; i/IR,1 = B sln({j(a - x)) for E> Vo 
dx2 fl• 

ii) d2"1 = 2m(Vo - E}i/I = y21/I ; i/IR, ,. = C slnh{-yx) + D cash ("'(x) 
dx2 1i2 for E < V0 

The Schrodinger equations and their solutions for the right side of the potential well . There are two possible solutions depending upon whether Eis 
greater than or less than V0• The solutions can be verified by differentiating i/IR twice. 

c n• = 2mVoa2 

"f'i• 

Definition of n, a parameter which is a function of Vo and a. It is introduced for reasons of convenience. 

D i) {32a2 = a 2a2 - n• for E> V0 
ii) y 2a 2 = n• - a'a' for E < V0 

Identities that can be verified by combining the appropriate definitions from A, B and C. 

E i)..Ja•a• - n• tan(aa) = - tan(..Ja•a• -n• ) for E> V0 aa 

Ii}.,/ n• - a•a• tan(aa) = - tanh(..j n• _ a•a• ) for E < Vo aa 
Pair of transcendental equations that derive from the boundary conditions. They determine the value of aa given n. The equation used depends 
upon whether E is greater than or less than V0 • 

f l) 8 = A sin(aa)lsin({3a) for E> V0 

II) C = - D/tanh("'(a) for E < Vo 
D = A sin(aa) 

Equations which define the coefficients of the solutions for the right side of the potential well in terms of the coefficient (amplitude), A, of the solu­
tion for the left side of the potential well. These equations also derive from the boundary conditions. 

A small data file is created. The file 
contains a list of elements capable of 
forming a diatomic molecule by ex­
changing or sharing a single electron 
with another element. The file con­
tains the following information: the 
chemical symbol of the element, its 
ionic radius, ionization potential, and 
electron affinity. [Note: The ionic 
radius of an element depends upon 
whether the molecule is a single unit, 
as in the gas phase, or whether it 
belongs to a larger group as in the 
crystalline or solid phase. The 
crystalline ionic radii used in this pro­
gram may be found in the Handbook 
of Chemistry and Physics, Chemical 
Rubber Company, 18901 Cranwood 
Parkway, Cleveland OH 44128.] 

The program lists the elements by 
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name and symbol after a short in­
troduction. The operator enters the 
symbols for the two elements to be in­
volved in the bond. The program 
determines potential energy, V0, and 
the bond length, a, then solves for 
and prints out the parameter, n. Then 
the product of the momentum and the 
bond length, o:a, must be determined. 
If the diatomic molecule is in a state 
of lowest energy, the ground state, 
then o:a must lie in the interval be­
tween 0 and 11'. 

Theoretically, the best method of 
solving the appropriate transcenden­
tal equation for o:a would be to 
evaluate each side of the equation 
separately for all values of o:a be­
tween 0 and 11', and find the point at 
which the two sides of the equation 

are equivalent. It is possible for a 
computer to find the correct value of 
aa by stepping aa from 0 to 11' in very 
small increments. In practice, this is 
far too time-consuming, especially on 
a small computer. 

The program of listing 1 determines 
the value of aa in two stages. In the 
first stage, aa is increased from 0 to 11' 

by steps of 0.1. A graph of each side 
of the transcendental equation is plot­
ted on the same axis. The point where 
the two lines generated by the two 
halves of the equation intersect gives 
a rough approximation to the proper 
value of aa. The operator then enters 
the value of aa immediately before 
the point of intersection. The pro­
gram begins with this value of aa and 
increments it in steps of 0.0004. When 

.J 



The Microtek MT-80 looks like a few other 
alphanumeric line printers on the market to­
day. But there is a difference. 

Our versatile, low-cost MT-80 has been de­
signed with a more powerful brain resulting 
in more advanced features and more depend­
able performance. We believe our printer is 
so reliable that we offer you an incredible 
365 days warranty. 
If you want dependable performance, fast 
factory service and a low price, look for the 
Microtek label. The brain behind our printer 
really makes the difference. It's the thought 
that counts. 

LOADED WITH INNOVATIONS 
• 40, 80 or 120 columns (software select-

able) 
• Non-thermal paper, pin feed 
• 125 CPS, 70 lines per minute 
• 9 x 7 dot matrix 
• Vertical format unit 
• 96-character ASCII (upper and lower case) 
• Adjustable forms width to 91/2·" 
• Parallel and serial (RS-232C) interfaces 

available 
Circle 21 on Inquiry card. 

, 

MICAOTEr. 
For more information contact: 

MICROTEK, Inc. 
9514 Chesapeake Drive 
San Diego, CA 92123 

Tel. (714) 278-0633 



the difference between the two sides 
of the transcendental equation 
(squared so that negative numbers are 
inconsequential) is a minimum, the 
program prints out the value of aa. 
Depending upon the relative size 
of aa and n, the program then 
evaluates and prints out either {3a or 
-ya . 

Next the coefficients of the equa­
tions for the right side of the potential 
well are determined in terms of A, the 
amplitude of the wave equation for 
the left side of the potential well. The 
value of the coefficient A could be 
determined by normalization, mak­
ing the probability that the electron is 
at some point between - a and +a 
equal to 1. In this program, the wave 
equation is left unnormalized. 

The equations defining the rela­
tionship among these coefficients are 

the result of application of the bound­
ary conditions. Finally, numerical 
values of Y, and Y,2 can be determined. 
The program evaluates Y, for each 
side of the potential well at fractional 
intervals along the bond length 
according to the appropriate equa­
tion. The data is available to the 
operator either in tabular or in 
graphical form. As might be ex­
pected, the graphical form gives a 
better impression of how the electron 
behaves in the bond. 

Characteristics of the Program 
The program of listing 1 was writ­

ten in AlphaBASIC to run on an 
AlphaMicro Systems AM-100 com­
puter. The hyperbolic trigonometric 
functions, sinh(x) and cosh(x), do not 
appear in AlphaBASIC. But these 
functions can be defined in terms of 

Listing 2: A sample execution of the program of listing 1. 

RU11 CHl"18NO 

- PROFILE OF A CHEMICAL BOND-

the natural exponential function, 
which appears in most versions of 
BASIC: 

sinh(x) = e' - e-z 

2 

cosh(x) = ez + e-z 

2 

In these equations, e is the base of the 
Napierian natural logarithm and has 
a value of approximately 2.71828. 
Otherwise there are no unusual 
statements or functions in the pro­
gram. The processing of math­
ematical variables is carried out in 
floating-point notation with eleven­
digit accuracy. 

The formatted output rounds off 
all results at the third decimal place. 

Te.xt continued on page 56 

THE ELECTRON LIENS ITV IN THE CHEMICl)L BOND OF A [I CAT1JMI C MOLECULE 
DEPENDS UPON THE POTENTIAL DIFFERENCE <VO> BETWEEN THE l 'WO ELEMENTS 
WHI CH ARE BOUND TOGETHER AMD UPIJM THE LENGTH OF THE BOND <A> • THE 
AVERAGE OF THE IONI ZAl Wl'I ENEF~CiY AND THE ELECTRON AFF' 11"1TY Or AN 
ELEMEM T OFFER:::: I' ME~)SLIRE IJF rHE PllTEN r I {)L fir THE ELEMENT. 

THIS PROGRAM CALCULATES A PROFILE OF A CHEMICAL BOND ~ASED 
UPON THI'.3 INFORMi!YTION. FROM THE LIST OF ELEl"IENT:::: BELOt-J., SELECT Tl-JIJ 
WH l CH l.J I LL MAKE UP THE MOLECULE. ENTER THE SYMBOLS FOi'< THE.:SE 
ELEMENTS AT THE REG!IJEST OF fHE F'Rl.IGRl".\M. 

HYLIROCiEN 
LITHlUM 
SODIUM 
POT(.)S~:JUM 

RUBIDIUM 
CESIUM 

ENTER ELEMENT NUMBER 
ENTER ELEMENT NUMBER 

VO = 5.743 
N = 3.414 

H 
Li 
Na 

- K 
Rb 
Cs 

ONE - Na 
TWO - Cl 

FLOUR I NE 
CHLORif\IE 
BROMINE 
IODINE 

WHEN READY TO CONTINUE TYPE A CARRIAGE RETURN. 

GRAPHICAL SOLUTION OF 
TRANSCENDENTAL EQUATION 
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F 
Cl 
Br· 
I 

Listing 2 continued on page 50 



MicroDaSys Software™ -

CP/M™ Compatible 

The Pencil Sharpener™ - Now with subscri~ts and superscripts! The 
form letter merge utility for the Electric Pencil 11T . $195. Order Code: Psi . 

Osborne Accounting Packages. Complete CBASIC II source disk­
ettes of the best accounting software at the lowest price. Accounts 
Payable, Receivable, Payroll and General Ledger. $99 each . Order Codes: 
APO.ARO, PCO.G LO. 

6800 and 6809 Cross Assemblers for 8080 and Z80 CP/M 
Systems. Full Mnemonic assemblers with complete options specification 
and output formatting. $89 each. Order Codes: ASM68, ASM69. 

For all so~ware specify format: 8", S" Norlh Star, S" Micropolis. 

09! 
Single Bond Com uter 

• l K RAM • RS-232 level shifters • 
• lOK PROM space • 20 1/0 lines ; 
• Parellel keyboard input • 
• Memory-mapped video firmware • # 
• Fully S-100 compatible # 

(including 8080 type 1/0) • 
• MONBUG II monitor included • # 
• 2400 baud cassette interface ; 

• ~'!>, .. 

Order Codes: 
M0690bA 
MD690bK 

; ,,_o\ 
,... ·:i> 

,. • Q'" !O 
., ~,c.,'I> 

• · !-.'!>~ , ~ 

, 



Listing 2 continued: 

-:30 0 

-·Al-
o. 10- ·1 * + 
o. 20-1 * + 
0. '30·-1 * t· 

0.40-1 * + 
0.50·-I -!t + 
o. 60-1 * + 
o. 70 -- 1 * ~ 

0.80--1 * + 
o. '.'10-1 * -I 

l .00-1 * + 
1 . 10-1 * ·f 

1 • 20-·1 * + 
1 .:30- 1 * + 
1 . ll0-1 * + 
1 • 50-1 * 1 • (:.0-1 * 
l. 70-1 ·r * 1 • :::0-1 + * 1 • 90- I + !!-

:? .00-1 -+ -II 
·"";• 10- 1 + * ..:.. . 
2 . 20- 1 -+* 
2. ~:(>·- I ·HI· 

2: 40- 1 >~ 

2.50-1 ;;.:: 

:2 . (:.0-1 >=: 
:2.70- I .... ...... 
2 .30-) ....... 

:2.90- 1 ::< 
~:.00--1 >~ 
·:. 
~· · 10-1 }( 

:::: . 20-··1 *+ 

AT l~HAT VALUE OF Al no THE LUIES ::::EEM TO Il\ITERSECT? 
(~1=? 2.3 

rJ IE POINT OF. INTER'.::E.:C TIOM IS: 
Al ·- 2. :378 
Gl ,,.., 2. 44'1 

-CALCULA'f JON OF PSI · 

-+ ::::o 

+ 

DO YOU l..JPINl OUT PUl A::; TABLE OF VALUE'.:: ( 1 ) OF\ I Ill GRAPH I CAL FORM ( 2 >? 
EMfER ,:.~ 1 OR 2 
? ·I 

A 
-1. 000 
-0. 93:.::~ 
--- 0. 875 
-(l. 81 :3 
-0 .750 
-0.688 
- · (l. 6:.2!5 
-·O. 5(:.3 
- 0.500 
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T()BLE OF VALUES 

F''.:: l 
(l. (H)(l 

(l.tii.:::: 
o. 29:~: 

0.431 
0.560 
0.l;.77 
o. 77:3 
o. :=:t:.~: 
0. 92:::: 

(pr:;:1 i / ·· 2 
0. (II)!) 
0.022 
o. (l:;:6 
o. 1:=:6 
0.311~ 

O.ll58 
0.606 
0. 71J.ll 
O. 36 L Listing 2 continued on page 52 



Now ... 
You, the small systems user can enjoy 
the advantages of HI· performance 
~ o»l computer graphics 

I I 

/ -~- -

For complete Information contact 
Houston Instrument, One Houstoh 
Square , Austin , Texas 78753. 
(512)837-2820. For rush literature re· 
quests persons outside Tlaxas call 
toll free 1·800·531·5205. In Eurdpe 
contact Houston Instrument , 
Rochesterlaan 6, 8240 Glstel 
Belgium. Phone 059/27 74 45. 

I 0 1\IUUON OF UUICMl \Ollllli. 

" rhe grophl1::$ ·recorder compan)'" 



Listing 2 continiu?d: 
-0.438 0.973 o. '747 
-o. :375 0. •iJ·.:ic. 0.'?93 
-0.313 0.998 o. •;J96 
-0.250 0.977 o. ·.~55 

- 0. 188 0.9::::5 0.875 
-(I. 125 O.S72 0. 71:.1 
-0.063 0.790 0.625 

0.000 0.691 0. 1.JT/ 
0.063 0.591 0.3~i0 
o. 125 0.506 0.2~i6 

o. 18£: o. 4.32 o. l86 
0.250 0.368 (I. 135 
0.31:::: 0.313 0.098 
0.375 o. 26ti 0.070 
o. 4·38 o. 22~: 0.050 
0.500 o. l87 0.035 
0.563 o. 15!:i 0.024 
0.625 o. 12'7 o. 01(:. 
0. (:,:3::: o. 10l 0.010 
0.750 0.078 o. ooc. 
0.813 o. 0!57 0.003 
0.875 0.037 0.001 
0.93E: O.Ol8 o.ooo 
t. 000 o. (1(1(1 0.000 

l.JOIJLD YOU LI KE TO SEE THE GRAPH I CAL FORM? 
ENTEr~ A YES OR f\10 
? YE S 

GRAPHI CAL f-ORM 

-L.0001 
- 0. 93::::1 
-·O. :3751 
-·{1, l?.l :::: l 
-0. 75 01 
--o. 6881 
--0. 6251 
--0. 5631 
-··O. 500 I 
-·O. 4::::81 
--0. :3751 
·-·O. :3 l :3'1 
-0.2501 
-0.1881 
- ·O. 1 2~i I 
-·O. 06:=:1 
0.0001 
(I. 06::::1 
o. 12:;1 
(I, l 881 
O. :2 ~50 I 
o. 3l ::::1 
0.3751 
o. 4:3:=: l 
o. !'.:; (11_11 

u. ~i63 I 
0.6251 
U. 6°88 l 
0. '7501 
0.81 :31 
0.8751 
0.9381 
1. 0001 
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-e 
For years ma ny sma ll busi ness sy tern buye rs 

lhou gh t that in ord r to get " rea l" pe rfo r m a nce 
an d enough sto rage to be a " r a l" bus in ess syste m 
lh .v would have to sac r ifi t he fam il y jewels. 

But w ith t he introduct ion of t he Smok ignal 
Ch ieftain . e r ies office com puters a lot of peop le's 
minds have been changed. 

Because wed signed l h h ighl y r l iabl 
hi eftain small business system w ith the mo t 

innovalive comb ination of perform a nce and effi ­
ciency around. 

AL .vour fingerti ps the re a re 64 .000 characte rs 
of r-andom acce. s memory a nd you can ad d r es 
an.vw he re from 74 0 .000 cha racte rs to 2 m illi on 
characters with S moke Signa ls's new doub le den­
sity cont r li e r . Fo r la r g r conce rns. t here's a 20M 
byte hard d i. k avai labl . 

At a t ime w hen other sm a ll compu te r man u­
factu rers te ll you "you're on you r ow n". Smoke 
Signa l offe r s a n abundance of easy-to-u. e so ftwar ­
programs . uch a, order entry. inventor .v co nt rol. 

accounts 1· c ivab le. invoice nt r.v. pa:noll . wo rd 
pro ess in.g a nd mu h. much mo re. T he re' BAS IC. 
COBOL a nd FORT RAN - ev n a mu lti-use r BO 
(Bus iness Ope r at in g S.vstem) t hat a ll ow fo r 
numerous users. imu ltaneous l.v. 

.hie ftain systems 
:tarti ng at u nder $200.00 
1 e r month d isp lay p r ­
fo r mance on par w ith sys­
tem s costing Lw i ·e to 
three Limes a. much. 

So ca ll (218) 889-9::340 
fo r you r nearest autho- ,. // ,. 
ri zed Smoke S ig na l ci ca le r - he' ll be g lad to 
de monstrate t he ' hi eflain\ hi g·h r l iab ili ty and 

asc of oper at ion. For dealers only, circle 24 

:i 1 :i:~i; Via 'olinas. Westlak Villaire. California 9J:{6J. (2 1:1) 8 9-9:{40 



Listing 2 continued: 
l.JOIJLD YOU LJl:::E TO :::;TUDY ANOTHER PAIR OF ELEMENTS? 
ENTER n YES UR NO 
? '(E==; 

HYDROGEN 
LITHIUM 
~30D I UM 
POT{):=:::: I UM -
RUB 1 [I TUl'I 

H 
Li 
N.;i 
I( 
Rb 

CESIUM Cr. 

ENTER ELEMENT NUMBER ONE - H 
CNTER ELEMENT NUMBER TWO - I 

\'(I ( 1.43c;• 
N -·- 1. 270 

FLOUR I NE 
CHLORINE 
BROMINE 
I OD I ME 

WiEN READY TO COl\IT J NIJE TYPE A CARR I AGE RETUF.:N. 

IJRf'IPH I 1.::r~L SOL UT 1 ON 1JF 
TRANSCENDENTAL ~QUAT I 01\I 

- 30 

- ·M-
0.10-1 
o. 20--1 
O. 30-- I 
C). 40-1 
o. 50--1 
0. l 00- 1 
o. 70- 1 
0. 80-· 1 
0.90-1 
1. 00-1 
1. 10-1 
1. 20-·1 
1. :30-1 
1. '1·0-l 
I . 50·- I 
1. l.0-1 
l. 70 .. I 
1. :30- 1 
I. 90 · I 
2 .00-1 
2. l 0-1 
2. 20--1 
2. :30~ I 
2 . 40-1 
2 . 50 ·- I 
2 .60-1 
2 . 70· - 1 
2.80-1 
2. ·~o - I 
3 .0(1- 1 
::,::: • 1 O ·· I 
::: • 20- 1 
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-II 
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II 

+ ii 

>:: 
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+-

·• 
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ii -t 
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* -t 

* ·I· 
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* ·I· 

* + 

* .. 
* -t 

* ·I· 

*+ 
·!H-

* -i · 

-· 

II 

I· ~ 

·I ·:I-
~ r. 
+ ii 

+·II-

+* 
+- * 
+* 
+-* 

>~ 

F 
Cl 
Br· 
1 

Listing 2 continued on page 56 



SUQdeply, S-100 microcomputer systems can easily handle 100 million 
pyfes. 'Because Morrow Designs™ now offers the first 26 megabyte hard disk 
memory for S-100 systems-the DISCUS M26™ Hard Disk System .. 

It has 26 megabytes of useable memory (29 megabytes 
unformatted). And irs expandable to 104 megabytes. 

The DISCUS M26™ system is delivered complete-
o 26 megabyte hard disk drive, controller, cables and operating system._ for 
just' $4995. Up to three additional drives can be added, $4495 apiece. 

The DISCUS M26™ system features the Shugart SA~008 
Winchester-type sealed media hard disk drive, in a handsome metal cabinet 
with fan and power supply. 

The single-board S-100 controller incorporates intelli­
gence to supervise all data transfers, communicating with the CPU via 
three 1/0 ports (command, status, and data). The controller has the abili~ to 
generate interrupts at the completion of each command to increase system 
throughput. There is a 512 byte sector buffer on-board. And each sector can ·be 
Individually write-protected for data base security. 

The operating system furnished with DISCUS M26™ 
systems Is the widely accepted CP/M* 2.0. 

See the biggest, most cost-efficient memory ever intro­
duced tor S-100 systems, now at your local computer shop. If unavailable 
locally, write Morrow Designs~ 5221 Central Avenue, Richmond, CA 94804{ 
Or call (415) 524-2101, weekdays 10-5 Pacific Time. 

"CPIM Is a trademark of Digital Reseorcn. 

Circle 25 on Inquiry card. 

~26 MEGABYTES 
$4995. 

\i) MORROW DESIGNS™ 

Thinker Toys™ 



Listing 2 continued: 
AT l-JHAT VALUE OF Al DO THE LINES SEEM TO INTERSECT? 
Al =? 1.70 

THE F'OINT OF INTERSECTION rs: 
Al ·- 1. 791 
Bl ,,,. 1. 21.:0 4 

-CALCULATION OF PSI -

00 YOU WANT OUTPUT AS TABLE OF VALUES <1> O" IN GRAPHICAL FORM C2Vi' 
ENTER A 1 OR 2 
? 1 

TABLE OF VALUES 

A PSl CPSI>"'2 
-1.000 0.000 0.000 
-0.938 o. 112 0.012 
-0.875 0.222 o. 04';:i 
-0.813 0.330 o. 1 (>'? 

·-0. 750 o. 4:3:3 o. 18:3 
- ·O. 688 0.531 0.282 
-0.625 o. (:.22 o. 3:.:::1 
-0.563 o. 70/.:. 0. 49E: 
-0.500 0.781 0.1.:~10 

-0.438 0.8'1·1.:· 0.715 
-0.375 0.900 o. :310 
- ·O. 313 0.94:.:: (l.389 
·-0.250 0.974 0. ·.~1·:;o 

-0. 188 0.993 o. ·~187 
-o. 125 1. 000 1. 000 
-0.063 0.994 o. 98:3 
0.000 0.916 o. ~-,52 
0.063 o. 94:3 O.B99 
0.125 0 . 915 0.837 
0.188 0.876 o. 7(:,7 
0.250 o. 8 :3 1 0.691 
0.313 0.782 0.611 
0.375 0.727 0.529 
0.438 0.6(::.8 o. 4'1·6 
0.500 0.605 o. :36{:. 
0.563 0.538 0.289 
0.625 0.467 0.2l8 
o. l.:088 0.394 0.155 
0.750 0.313 o. 10 l 
0.813 0.240 0.058 
0.875 0.161 0.026 
0.938 0.081 0.007 
.t .000 0.000 0.000 

l.JOULD YOU LIKE TO SEE THE GRAPHICAL FOl~M? 
ENTER A YES OR MO 
? YES 

Text continued from page 48: 

The format (PRINT USING) state­
ments are somewhat rare and may 
have to be modified according to the 
particular version of BASIC with 
which you happen to be working. 
The program requires no special 
graphics systems. All graphic features 
are generated by using terminal 
keyboard symbols (such as the 
asterisk). 
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Uses of the Program 
The program can be easily adapted 

for further study of chemical bonds in 
diatomic molecules. You can study 
the electron distribution for different 
bond lengths at a constant potential 
difference. Alternately, you could 
study the electron distribution for 
varying potential differences at a con­
stant bond length. 

Listing 2 continued on page 58 

It is also possible to estimate the 
ionic character of the bond. If the 
potential difference between two 
elements was infinitely large, the elec­
tron would be confined indefinitely to 
the lower side of the potential well. 
The most probable electron location 
in a symmetrical well would be at the 
center of the well, in this case at 
x = -0.Sa. Since one nucleus would 



Color communicates better. That's the obvious benefit of 
ISC's new CP /M®2 compatible desktop computer. 

·u.s. domestic pri ce 

What isn't as obvious is the benefit of the CP/ M2 operating 
system. CP/M 2 allows lntecolor® 8963 users to choose from an 
abundance of software. The wide variety of business programs 
available in CP/ M greatly reduces the need for specially­
prepared software. 

Simply load the CP/M2 operating system disk to run any CP/ M 
program (without modif ication) , whether it's in BASIC, COBOL. 
FORTRAN IV, or any other programming language. Add the superb 
readability and improved comprehension of color graphics and 
you've got unparalleled desktop performance. 

Th e lntecolor 8963 is complete with 19" display, 32 K of user 
RAM , 591 K dual 8" fl oppy disk drive, CP/ M2 operating system 
and a color version of Microsoft® Business BASIC. At Just $6395~ 
it's periect for the small business. 

See the new 8963 at selected computer dealers. Or ask your 
ISC sales representative for a demonstration and find out how 
color-and CP/ M2 - can work to your advantage. 

Unretouched photo of screen CP/ M is a registered t rademark of Digita l Research Corp. 

ISC SALES REPRESENTATIVES· AL. 205/BB3·B660. AZ· 602/994·5400. AR: (TX ! 2 14/ 66 1·9633. CA: Alhambra 2 13/ 281 ·2280. Goleta 8051964·8751 . Irvine 7141557 .. 460. Los Angeles 213/ 476·124 1. 
Los Altos 415/ 948·4563 , San Doego 714/ 292·8525, CO: 3031779·0666. CT· 203162•·7800. DE . IPA) 4 1 U922·5110, DC· (VAi 703/ 569· 1502. FL: F1 Lauderda le 3051776-4800, Melbourne 3051723·0766. 

Orlando 305/ 425·5505, Tal lahassee 904/ 878·6642. GA. Allanra 404 / 455-1035. HI: 8081524 ·8633. ID: IUTI 8011973 ·7969, IL. {No.) 312/564-5440. ISO MOl 8161765·3337. IN : Ill] 312156"-5440. 
IA: {MOJ 8161765-3337, KS: \M0)81S/ 76!>-3337, KY: 6061273-3771 , LA . 504 / 626·9701 , ME: (MAJ6 17/ 729·5770. MD: (VA) 703/ 569-1502, MA: 617/ 7W-5770. Ml : Brighton 313/ 227-7067. 

Grand Rao ids 616/ 393-9839. MN: 612/ 822-2119. MS· (ALI 205/ 883-8660. MO 8161765·3337. MT: (CO i 3031779·0666. NB: IMO ] 816/ 765·3337, NH: {MAI 6 17/ 729·5770. NJ · (No 1201 / 224-6911 , 
(So.I 215/ 542-9876. NV. (AZ ] 602/994·5400, NM: 5051292·1212. NY. Merro/LI (NJ I 2011224·691 I , N. Syracuse 315/ 699·2651. Fairport 716/ 223·4490. uuca 315/732-1801 . NC: 9 19/ 662·2389. 

NO (MN ] 612/ 822·2119. OH: Cleveland 2161398-0506. Oaylon 5 131429·90•0. OK: ITX I 214/ 661 ·9633. OR : 503/62().5800. PA. IE) 215/ 542-9876. (WI 412/922·51 10, RI· IMA)617/ 729·5770. 
SC· 803/ 796·8070. SD: IMNI 612/ 882-2119, TN : 6 15/ 482-5761. TX : Aus11n 512/•154·3579 . Dallas 214/ 661·9633. El Paso Area {Las Cr uces. N M I 5051523-0601. Hocston Only 713/ 780·2511 

UT: 8011973·7969. VT (MA) 6 17 / 729·5770, VA . 703/ 569· 1502, WA 2061455·9160. WV. (PA I 412 /922·5110. WI. I IL ) 312/564-5440, WY: (COi 30317 79-0666, 
EUROPEAN EXPORT SALES: EUROPE (MA) 6 17/66 1·9424. BELGIUM. Brussols 02·242·36·04. FRANCE· Ruerl Malmaoson 749-40·37, GREECE: Athsns642 -1368. ITALY Mtlano 02600733. 

THE NETHERLANDS: Poeld1]k 01749·76•10. SPAIN Barce lona 204·17-43. SWEDEN Va lhngby08·380·370. SWITZERLAND : MutSChellen 057-546-55. UNITED KINGOOM: Bournemouth 0202-293· 115. 
WEST GERMANY· Kob lenz 1026 11-31025/ 6. AUSTRALI A & NEW ZEALAND Auck land 614-9385. Canberra 58-1811, Ch rmsldo 59-6436. Me lbou<ne 03-543-2077. Sydney 02-808· M44 . 

Wol l1ng1on64-4585, CANADA Dorval 5141636·9774. Ouawa 6 131224· 1391 , Toronto 416 / 787-1208. Vancouver 604 /684-8625. CENTRAL AND SOUTH AMER ICA & CAR IBBEAN {GAJ 404 / 394·9603. 
MEXICO Monlerrey 564-876. FAR EAST: (CA) 2 13/382·1107. HONG KONG· 5·74221 1. JAPAN. !Tokyo) 1031463·992\ . TAIWAN: ITaipe1 I 02-7026264 . MIDDLE EAS T (GA ] 40•1 /581-0284 

ISRAEL: Rem Bl Gan 03725749. KUWA<T: Kuwail 438·18011/2. LEBANON· Beirut 2217311260110, SAUDI ARABIA: Jedda h 27790. Ryadh 25083·39732 
Fo' s.a les and sel"1ice 1n 01her counules contact ISC headouarters 1n Norcross. GA .. u .S.A 

Intelligent Systems Corp.® 1nteco101 Drive· Technotogv Pa rk /Atlanta · Norcross. GA 30092 · Telephone 404/449·5961 ·TWX s10.755.1sa1 
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Listing 2 continued: 

--1. 0001 
-0. 9:;::::1 
-o. :.::751 
- o. 8131 
-0.7501 
-·O. 6881 
-0. 1.:.251 
···O. 5/.:.31 
-0.5001 
-0. 4:381 
-0. :3751 
-0.3131 
-·O. 2~i0 I 
-0 . 1:::81 
- o. 12!:'.d 
· ·O. 01,:.:;:1 
0.0001 
o. 01.:.31 
o. 1251 
o. 1 :::81 
o. -z~;o 1 
(l.3131 
o. 375 ·1 
0.4381 
O. ~iOO I 
0. 56:31 
o. 62til 
0.688] 
0.7501 
o. 8131 
O.CU51 
0.9381 
1.0001 

::: 

l.JOULD YOU LJ l<E TO ::::TIJDY Af\101 He!-~ PA IF\ OF ELEMENTS? 
EN'rER A YES OR NO 
? NO 

have exclusive possession of the elec­
tron, such a bond would be 100·% 
ionic. 

If there was no potential difference 
between the two elements, the most 
probable location in the symmetrical 
well would again be the center of the 
well, but this time at x = 0. The bond 
has 0 % ionic character. 

All real molecular bonds lie be­
tween these . two extremes. To 
estimate the ionic character of a 
bond, search for the fractional value 
of the bond length at which the pro­
bability distribution cµ.rve has max­
imum amplitude. Multiply this 
number by two, make it positive, and 
qmvert it to a percentage form. The 
result is a model estimate of the ionic 
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character of the bond. 
This program represents a mere 

peek at the quantum mechanical 
world of atoms and molecules. Much 
has been discovered and much re­
mains to be discovered. The com­
puter facilitates investigation of this 
world. Moreover, the computer can 
be a spur to our imagination beckon­
ing us to new vistas in the 
microscopic world and beyond.• 
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Let this New Series from 
BYTE BOOKS'M answer your 

programming questions 
Programming Techniques is a series of 

collected articles concerned with the art and 
science of computer programming. The first 
volume in the Programming Techniques 
series is entitled Program Design. The pur­
pose of the book is to provide the personal 
computer user with the techniques needed 
to design efficient , effective. maintainable 
programs. 
ISBN 0-07-037825-8 Pages: 96 
Price: $6 
Editor: Blaise W. Liffick 

Simulation is the second volume in the 
Programming Techniques series. Both 
theoretical and practical applications are 
included. Particularly stressed is simulation 
of motion, including wave motion and fly­
ing objects, and the use of simulation for 
experimentation. 
ISBN 0-07-037826-6 Pages: 126 
Price: $6 
Editor: Blaise W . Liffick 

Numbers in Theory and Practice is the 
third book in the series. It includes infor­
mation of value to both the novice and the 
experienced personal computer user . The 
mechanics of the binary system are dis­
cussed, including software division and 
multiplication, as well as floating point 
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numbers, numerical methods, random 
numbers, and the mathematics of computer 
graphics. 
ISBN 0-07-037827-4 Pages: 192 
Price : $8.95 
Editor: Blaise W . Liffick 

The 4th volume of the Programming 
Techniques series, Bits and Pieces, covers 
various topics of interest to programmers. It 

is a collection of the best articles from past 
issues of BYTE magazine plus new material 
collected specifically for the series, on sub­
jects such as multiprogramming, stacks, 
interrupts optimation, and real time 
processing. 
ISBN 0-07-037828-2 Pages: 160 
Price $8.95 
Editor: Blaise W. Liffick 

-------------------------------------------------------
0 ___ copies of Program Design 

Pl d D --- copies of Simulation 
ease sen O ___ copies of Numbers in Theory and Practice 

0 ___ copies of Bits and Pieces 

Name Title Company 

Street City State/Province Code 

D Check enclosed In the amount of $ _____ _ 
D Bill Visa D Bill Master Charge 

Card No. Exp. Date----------E ~Tl Add 60¢ per book to cover postage and handling. 

LIUJ[J~~-~O-~~-~~~~:r=~~o:!~-~-~~------------------1 
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Hewlett-Packard's 
New Personal Computer 

The HP-85 

A question often heard in personal 
computer circles is, "When is 
Hewlett-Packard going to bring out a 
personal computer?" The question 
has been answered, and the new 
HP-85 computer is quite a system. 

Hewlett-Packard (HP) has long 
been a respected manufacturer of 
minicomputers, desktop calculators, 
and hanclheld calculators; the high 
quality of their electronic test equip­
ment is well known to the engineering 

Christopher P Morgan 
Editor-in-Chief 

Photos by Ed Crabtree 

community . Hewlett-Packard also 
has the reputation for being a careful, 
conservative company, and the 
HP-85 is, not surprisingly, a logical 
outgrowth of their desktop and hand­
held calculators. 

We recently had the opportunity to 
audition the HP-85. Our preliminary 
findings are listed below. 

System Features 
The basic HP-851 shown in photo 

l, costs $3250 and consists of a micro­
computer with a custom 8-bit pro­
cessor and several other custom inte­
grated circuits, data cartridge drive 
for DC-100 tape cartridges, a high­
resolution video display with a 5-inch 
screen (measured diagonally) with 
resolution of 256 by 192 dots (indi­
vidually addressable) for graphics, 16 
lines by 32 characters of text, key­
board, and thermal printer. The unit 
comes with 16 K bytes of program-

Photo 1: Hewlett-Packard's new entry into the personal computer market: the HP-85. The $3250 unit features a 5-inch video display, 
data cartridge drive, keyboard with user-programmable keys, and thermal printer. The HP-85 also offers interesting graphics 
capabilities. Every point on the 256 by 192 dot array can be individually addressed by the programmer. The built-in thermal printer 
can make a copy of any graphic design on the screen or any alphanumeric data. Sophisticated features included in this unit are a hard­
ware and software self-test key; four levels of security protection for files on data cartridges; plug-in memory expansion to the basic 
package of 16 K bytes of programmable memory ani;l 32 K bytes of read-only memory; ANSI standard Enhanced BASIC with the 
ability to chain programs together; and line editing. 
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The Honor Graduate 
There's been a lot of talk lately 

a bout intelligent termina ls with 
sma II systems capabi lity. And, it's 
always the same. The systems 
wl1ich make the grade in perfor­
ma nee usu a 1 ly flunk the test in 
price. At least that was the case 
unti l the SuperBrain graduated with 
the highest PPR (Price / Perfor­
mance Ratio) in the history of the 
industry. 

For less than $3,000*, SuperBrain 
users get exceptional performance 
for just a fraction of what they'd 
expect to pay. Standard features in­
clude: two dua I-density mini-flop­
pies with 320K bytes of disk storage, 
up to 64K of RAM to hand le even 
the most sophisticated programs, 
a CP I M Disk Operating System 
with a high-powered text editor, as-

*Quantity one. Dealer inqu iries invited. 
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sembler and debugger. And , with 
SuperBrain's S-100 bus adapter, you 
can even add a 10 megabyte disk! 

More than an inte ll igent terminal, 
the SuperBrain outperforms many 
other systems costing three to five 
times as much. Endowed with a 
hefty amount of avai lable software 
(BASIC , FORTRAN, COBOL), the 
SuperBrain is ready to take on your 
toughest assignment. You name it! 
Genera l Ledger, Accounts Receiv­
ab le, Payroll , Inventory or Word Pro­
cessing ... the SuperBrain handles 
al l of them with ease. 

Your operators wi l l praise the 
SuperBrain's good looks. A full 
ASCII keyboard with a numeric key­
pad and fun ct ion keys. A non-glare, 
dynami cally focu sed, twe lve inch 
screen. All in an attractive desktop 
uni t weighing less than a standard 

office typewriter. Sophisticated 
users will acclaim SuperBrain's tw in 
Z-80 processors which transfer data 
to the screen at 38 kilobaud! Inter­
faci ng a printer or modem is no 
problem using SuperBrain' s RS-
232C communications port. But best 
of all , you won't need a PhD in com­
puter repair to maintain the Super­
Brain. Its sing le board des ign makes 
servicing a snap! 

So don 't be fooled by a II the fresh­
man stude nts in the sma ll systems 
business. Insist on this year's honor 
graduate ... the SuperBrain. 

91rr[ ~AfXTEC 
35svsrEMS. 

2300 Broad Ri ver Road, Columbia, SC 29210 
(803) 798-9100 TWX: 810-666-2115 
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mable memory (14,500 of which are 
available to the user) expandable to 
32 K bytes, and 32 K bytes of read­
only memory. The latter contains the 
operating system and the Enhanced 
BASIC package. 

Data Cartridges 
One of the main differences be­

tween the HP-85 and most other 
small systems on the market is its use 
of data cartridges for reading and 
writing programs and data . This is 
not surprising, since the company ex­
pects to sell the unit in large quan­
tities to professionals, and the data 
cartridge is one of the most reliable 
forms of mass storage available 
today. The cartridge-drive slot is 
located on the front of the machine 
(see photo 1). 

Each cartridge can hold 780 pro­
gram records consisting of 192 K 
bytes each, or 850 data records of 210 
K bytes. There can be a maximum of 
forty-two named files per cartridge. 

Cartridge rewind time is 29 

seconds; search speed is 152 cm (60 
ihches) per second; data transfer 
speed is 25.4 cm (10 inches) per 
second; and tape length is 43 meters 
(141 feet). With the data cartridge 
system the user can create data files, 
input arrays into the computer with a 
single program statement, store an 
"autostart" program that is auto­
matically loaded and executed at 
power-on, and secure programs from 
unauthorized access. 

Keyboard 
The keyboard is divided by func­

tion : the typewriter keyboard for 
entering alphanumeric data , the 
numeric pad for entering numeric in­
formation, and eight user-definable 
keys. (These keys are located directly 
under the video screen. Labels for the 
keys can be entered by the user and 
will appear at the bottom of the 
screen). Display, editing, and system­
control keys permit the user to con­
trol the video display . The keyboard 
is hinged and can be easily swung out 

of the way after the cover is removed 
to service the processor board (see 
photo 3). 

Video Display 
One of the HP-85's strong points is 

its graphics and alphanumeric display 
capability. Sixteen lines of text can be 
displayed at a time on the screen, but 
a buffer holds up to sixty-four lines, 
so the user can back up and see a part 
of a listing that has scrolled off the 
screen- a decided convenience in 
writing or debugging programs. 1£ 
you come to the end of the sixty-four­
line section in the buffer, the display 
wraps around to the beginning again. 
Characters are formed in a 5 by 7 dot 
matrix. 

In the graphics mode, the display 
consists of a 256 (wide) by 192 (high) 
dot field, giving a total of 49,152 indi­
vidual dots available for high-reso­
lution plotting. The HP-85 also stores 
the last alphanumeric display and the 
last graphics display in separate buf­
fers so the user can switch more freely 

Photo 2: Inside the HP-85, showing the 5-inch v ideo display cathode-ray tube , thermal printer, and data cartridge drive. The pro­
cessor board is located under the keyboard (see photo 4). Note the set of user-definable keys at upper left of the keyboard. Labels for 
these keys are displayed at the bottom of the video screen . 
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11!1icraNET 
It's off and running. And delivering 

as promised. 
What is MicroNET? 
It is the personal computing 
service of CompuServe, 
Incorporated. CompuServe is a 
nationwide commercial time 
sharing computer network with 
large-scale mainframes. 
MicroNET allows the personal 
computer user access to 
CompuServe 's large computers , 
software and disc storage 
dur ing off-peak hours (from 
6 PM to 5 AM weekdays, all day 
on Saturdays, Sundays and 
most holidays). 

What do I get? 

You can use our powerful 
processors with X-Basic , 
Fortran, Pascal , Macro-10, AID 
or APL. You get 128K bytes of 
storage free (just access it at 
least once a month) . Software 
includes games-including 
networking multi-player games 
- personal , business and 
educational programs. 

In addition, there is the 
MicroNET National Bulletin 
Board for community affairs, 

for sale and wanted notices and 
the MicroNET Electronic Mail 
System for personal messages 
to other MicroNET users. You 
can even sell software via 
MicroNET. 

NEW! MicroQUOTE, a 
security information 
system for corporate 
stocks and public debt. 
NEW! MicroNET Soft­
ware Exchange with 
dozens of new 
programs available for 
down loading to your 
personal computer at a 
specified charge. 
NEW! Executive pro­
grams for TRS-80, Apple 
II and CP/ M systems (so 
your machine and ours 
can ta lk to each other 
error-free). You can 
switch between terminal 
and local mode whi le 
on line. 

What do I have to have to 
use MicroNET? 
The standard 300 baud modem. 
MicroNET has local phone 

service in most major cities (see 
below) and a reduced phone 
charge in over a hundred others. 

What is the cost? 
We've saved the best for last. 
There is a one-time hook-up 
charge of on ly $9.00! Operating 
time-billed in minutes to your 
VISA or MasterCharge card-is 
on ly $5.00 an hour. 

Want more information? 
Good. Write to us at the address 
below. We'll send you a fu ll 
packet of information about 
Micro NET. 
CompuServe 

Personal Computing Division 
Dept. B 
5000 Arlington Centre Blvd. 
Columbus, Ohio 43220 

MicroNET is available via local phone calls 
In the following cities : Akron , Atlanta, 
Boston. Canton, Chicago, Cincinnati, 
Clevel and , Columbus, Dallas. Dayton , 
Denver, Detroit, Houston , Indiana pol is, 
Los Ang eles, Louisville, Memphis , West 
Caldwel l (NJ), New York , Philadelphia, 
Pittsburgh, San Francisco, Stamford (CT), 
St. Louis , Toledo , Tucson and 
Washinglon , D.C. 

Access to the MicroNET service is avai l­
able in 153 oth er cities for an additional 
charge of $4.00 per hour. 

" ... but the really impressive stuff is in the back room." 
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from one mode to the other without 
losing data. 

Readers familiar with the com­
pany's desktop calculators will be 
immediately at home with the 
HP-85's graphics-handling routines. 
There are sixteen graphics commands 
for setting up graphs, locating the 
origin, and scaling and labeling the 
axes quickly. 

Anything that appears on the 
screen can be printed on the thermal 
printer by simply pressing the 
GRAPH and COPY keys in that 
order. You may also enter commands 
from the keyboard while in graphics 
mode. Inverse video is also available, 
as well as a BPLOT rautine for user­
defined graphics. 

The alphanumeric characters are 
on the small side compared to the 
average personal computer display 
because of the screen size. However, 
they are quite readable- not unlike 
the IBM 5100 display. Screen editing 
is convenient. There are five cursor-

control keys, plus keys for clearing 
the screen, a line, or a single 
character. The ability to edit within a 
program line is a great time saver. 

Se~urity 
The HP-85 offers unprecedented 

versatility when it comes to securing 
data and programs. The SECURE 
command is used to prevent specific 
program files from being listed, 
edited, or stored; to prevent any file's 
name from appearing in the directory 
listing; and to protect the user from 
writing over a .file. The UNSECURE 
command removes security on 
secured programs or data files . The 
file name to be secured must already 
appear in the directory (ie: it must 
already exist on tape). 

The file name may be any string of 
characters except the null string. The 
system takes the first two characters 
of the string and stores them as the 
security code. There are four levels of 
security. 

At level 0, the program may not be 
listed or edited. Level 1 further 
prevents the program from being 
duplicated. At level 2, the program 
may also not be overwritten. Level 3 
removes the name of the file from the 
catalog and replaces it with blank. 

Printer 
The thermal printer operates in 

both alphanumeric and graphics 
modes. In the alphanumeric mode, it 
can print the full 128-character ASOI 
character set, which includes upper­
case and lowercase letters, numerals, 
and special symbols. The full char­
acter set can be underlined. Printer 
speed is 2 lines per second. 

Enhanced BASIC 
The HP-85's Enhanced BASIC 

interpreter meets and exceeds the 
most recent ANSI standard . Its 
features include: 12-digit accuracy 
and exponents up to ±499 for 
calculations; extremely versatile 

Photo 3: Internal view of the HP-85, showing the processor board under the hinged keyboard. The 8-bit processor is a custom 
Hewlett-Packard design, as are most of the integrated eircuits in the computer. 
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REE· 
No ticket to buy! No parking problems I 

f RE ELAND INTERNATIONAL COMPUTER 
Hardware·New Products·Svs·1e1ns··Software 

MaJor manufacturers launch fnto the 80's fn 
this Computer Odyssey. The newest computer 
and computer related prod J a d 
directly avanable for demo the 
end user, the broad spectrum of people-the 
NOW market~ Create computer fever and the 
demand fOr mQre knowlecf~e, service, and 
products. The NOW market is grow.Ing and 
constantly winntt1g new users-encourage 
them to examine the unllmlted potential. Be 
there, where they shop and compare in com­
fortable leisure, with no ticket to buy and no 

' . parking pl'Oblems. The telephone, the te 1-

slon, and now a computer in every ho 
g°"'I possible when you step Into the BO's with 
Fr.d International Computer Shows • 

the . This Is the most Impor-
t.ant Invitation of s for you and your business. 

Apr/I - /J. 1980 fd;\ 
THE FABULOUS DAYTON MALL 0 
Z700 Miamisburg Centerville Road, Dayton, Oh 
45459 llnt~rs Ion lo State Rts. 741 & 725, just 
off 1-751 

For deal mation contact: 
FREELAND INTERNATIONAL 
COMPUTER SHOWS 

"" 2918 Martel Drive 
~ayt.on, Ohio 45420 

513/254-2900 

TMT 

*Registered Trademark of 

Freeland Shows, Inc. 

*Freeland lncernarlonal Computer Shows is a division of FREELAND SHOW'S. INC. 
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string-handling capability (a string in 
HP-85 Enhanc::ed BASIC can theoret­
ically be up to 32 K bytes long) com­
patible with string handling on other. 
HP c'omputers: 4.2 predefined func­
tions; forma~d autput; the ability to 
chai'n BASIC pi'pgrams tagether; 
multi~tatement lines; a program­
mable sound generator that can play 
single-vake lines of melody through 
the buUt-in speaker or make audible 
beeps at predetermined times during 
the execution of a program; and 
calculator capability. For debugging, 
the user c::an sing1e..step through 
BASIC progra.ms , branch ON 
ERROR, or have the program pro­
vide a default val1,1e w1~ DEFAULT 
ON ta enable a program to continue 
executing,. In particular, the 
formatted-autput capability is useful 
for generating 'headings, columns, 
and spaces for p.togram autput. 

Self-Test 
A unique feafute of the HP-85 is 

the built-Jn self-test r.outine. Whett 
the TEST key .is pressed, the com­
puttJT runs through -an electronic 
chec~ of all intei:nal c::omponents- a 

feature comman to many Hewlett­
Packard electronic instruments. If 
everything checks out correctly, a 
particular set of characters is dis­
played on the screen. (The graphics 
display will be cleared, but programs 
and varlahlles in memory wUl remain 
intact.) If the system is not operating 
correctly 1 the $Y&tem displays 1'E11ror 
23 SELF TEST." 

Input/Output 
Photo 4 shows the back of the 

HP-BS and the four input/ output 
(110) pods. Additional memory can 
be added via the ports. The company 
will be inwoducing a variety of 
peripherals foJl the unit, including 
dual 5-inch floppy-disk drives, exter­
nal printers, plotters, and so on. An 
extra 16 K bytes of memory costs 
$395. 

Software 
SoftWare currently available on 

data C'artridges for the HP-85 includes 
BASIC training, general statistics, 
mathemati~ electrical engineering, 
finance, linear programming, and 
regression analysis. Each package 
costs $95. Mare patkages are under 

Photo 4: Rear view, shewing the four 110 ports and their removable covers. 
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development. BASIC program devel­
oped for Hewlett-Packard's desktop 
c0mputers ~an be adapted for use on 
the HP-85, as can most programs 
written in ANSI BASIC. The unit also 
comes with a well-written, 350-page 
c>wrier's manual and a standard appli­
qltion software package. Hewlett­
Pac~d is quoting immedlate de­
livery an the HP-85. 

Evaluation 
We w~re impressed with the perfor­

maru;e of the HP-85 computer. The 
gr£!phks alone make this an attrac­
tive~ alli>eit not inexpensive, alternate 
to existlng small systems on the 

-market And many of its featul'es are 
unique. Although Hewlett-Packard is 
pinning its hopes on heavy sales to 
the professional marketplace, it is our 
guess that many personal computer 
.expeJ!imenters and hackers will want 
this ma.chine. 

In future issues of BYTE we will 
evaluate the HP:.SS in greater depth. 

For further information about the 
HP-:S5, contaGt: Inquiries Managf!f, 
Hewlett-Paok~d Co1 1507 Page Mill 
Rd1 P"'1o Alto CA 94303.• 
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One-Drive System: 
$399. (4D·track) & $875. (77-track) 

Two·Drive System: 
1795. (4D•track drives) & S135D. (77-trsck drives) 

Three-Drive System: 
$1195. (40-track drives) & $2026. (77-treck drives) 

Requires Expansion Interface. level II BASIC & 16K RAM. 

Low Cost Add·On Storage for Your TRS·BO*. 
In the Size You Want. 

When you're ready for add-on disk storage, we're ready for you. 
Ready with six mini-disk storage systems - 102K bytes to 591 K bytes of 

additional on-line storage for your TRS-80*. 
•Choose either 40-track TFD-100™ drives 

or 77-track TFD·200TM drives. 

•One-, two- and three-drive systems Im­
mediately available. 

• Systems Include Percom PATCH PAK 
#1™, on disk, al no extra charge. PATCH 
PAK #1 111 de-glitches and upgrades 
TRSDOS* for 40- and 77-track operation. 

• TFD-100™ drives accommodate "fllppy 
disks." Store 205K bytes per mini-disk. 

•Low prices. A single-drive TFD-100TM 
costs just $399. Price Includes PATCH 
PAK #1™ disk. 

•Enclosures are finished in system­
compatlble "Tandy-silver" enamel. 

Whether you need a single, 40-
tr-ack TFD· 100 TM add-0n or a three-drive 
aqd-on with n-track TFD-200™s, you 
get more data sterage for less money 
from Percom. 

Our TFD-100™ drive, for e~ample, 
lets you store ~ 02.4K bytes of data on 
one side of a disk - comp,ared to BOK 
bytes on a TRS-80* mihi:disk drive -
and 102.4K bytes on the othe~ side, too. 
Something you can't do with a TRS-80* 
drivt;i. That's almost 205K bytes per 
mini-disk. 

And the TFD-200™ drives provide 
197K bytes of on-line storage per drive 

- 197K, 394K and 591 K bytes for one-, 
two and three-drive systems. 

PATCH PAK #1 ™, our upgrade 
program for your TRSDOS*, not only 
extends TRSDos• to accommodate 40· 
and 77-track drives, it enhances 
TRSDOS* inotherwaysaswell. PATCH 
PAK #1 TM is supplied with each drive 
system at ·no additional charge. 

The. reason you get more for less 
from Percom is simple. Peripherals are 
not a .sideline at Percom. Selling disk 
systems and other peripherals is our 
main business - the reason you get 
more engineering, more reliability and 
more back up support for less money. 

In lb• Praduct Development Queue ••• 1 orlmu lntllface for using your TRS·BO" with 1ny 
urlll printer, i nti ••. llllEIHlda CllyonTJ.1 ta m1p yauraomputer memory onto your color TV 
111rnn - for games, 1nl1111ted 1how1, bu1lne11 displays, graphs, etc. Coming PDQI 

ru TF.0·100, TFD·200. PATCH PAK and Electric Crayon are trademarks of PERCOM DATA COMPANY. 
"IRS-8() ;mtl TASDOS are llademarlts ol Tanlly Corporation and lla!llo Shack which llal'il no relatlonSlllp to PEACOM DATA COMPANY. 

'( ~EfUlllM J 
To order 1dd-on mini-disk ataras• for your TRs-ao•, 

or raqueat 1dd1Uonal llteratured a I Percom'1 toll-tre1 
number: 1-800-527-1192. For llllled Tecllnlcel lnfor-
mltlon call (214) 272-3421. 

Orders may be i>ald b~ check or money order. or 
~ ~ ch•~ed to Visa or Master Charge credit accounts. Texas 
PERCOM DATA COMPANY, INC. reel ents must add 5% sales tax. 

211 N. KIRBY • GARLAND. TX. • 75042 Percom 'peripherals far personal computing' 
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Gear-Ratio Calculation 
for Bicycle Derailleurs 

John A Lehman, 716 Hutchins, Apt 2, Ann Arbor MI 48103 

KERCHUNK! "Hey, what gear is next on this thing?" 
asked my wife, Lisa. Since my old, reliable three-speed 
bicycle suffered a close encounter of the worst kind with 
a car impatient to tum right on a red light, we had both 
decided to buy used ten-speed bikes. Unfortunately, that 
meant having to worry about seven more "speeds." 

'Why don't you use your computer to figure out what 
order to do things in?" she asked. This was a good sug­
gestion, especially since one of our neighbors had been 
wanting me to figure out whether it would be worthwhile 
for him to change from a five-speed to a ten-speed shift 
mechanism. The result is this Programming Quickie 
which describes a program that helps answer these and 
other questions. 

The most popular gear shift mechanism on bicycles 
these days is the derailleur. This mechanism uses one, 
two, or three front gear sprockets (ie: chain wheels) and 
either five or six rear gear sprockets. This means that one 
can have a five-, six-, ten-, twelve-, fifteen-, or eighteen­
speed shift mechanism. The derailleur device moves the 
chain between the different gear sprockets, as shown in 
figure 1 on page 70. This means that, unlike two- and 
three-speed bikes, the shift mechanism cannot go directly 
from low to high gear. Rather, there are as many separate 
sequences of gear combinations as there are front chain 
t.vheels; the rider has to combine these different sequences 
into one overall shift pattern. 

To make things more complicated, there are fairly 
wide variations in the number of gear teeth on the front 
and rear sprockets. Differently configured gear-tooth 
combinations are used for different riding conditions. For 
example, racers who ride mostly on level ground have a 
narrower gear-ratio range than bike tourists who have to 
manage both long, level stretches and steep hills. It would 
be nice to be able to tell what difference it would make 
riding up that long hill if you changed to a given front 
and rear sprocket combination. 

The program given in listing 1 addresses both of these 
problems. It will analyze any combination of between 
five and eighteen speeds; it will produce a shift chart to 
indicate the order in which to use different combinations 
of front and rear gear sprockets and a chart of gear range 
so that comparisons can be made between different com­
binations of sprockets with variations in the number of 
gear teeth. 

The unit of measure used here for gear range is the 
traditional one of wheel size. This is the size of the front 
wheel that would be necessary to produce the same drive 
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ratio on one of the old high-wheel (ie: penny-farthing) 
bikes of the nineteenth century. The program is written in 
TDL 12 K BASIC, but should run unaltered on any com­
puter that uses Microsoft or a similar BASIC system such 
as the TRS-80, PET, Apple II, or Ohio Scientific. Happy 
cycling, and wear a helmet! 

Listing 1: A program written in TDL 12 K BASIC that calculates 
the gear ratios available from combinations of front and rear 
gear sprockets with varying numbers of teeth. 

Special language features are as follows. A PRINT USING 
statement pro1lides formatted output. A simple PRINT will 
work , but will be slightly less neat. If your BASIC does not have 
the EXCHANGE statement used in lines 310 thru 314, you can 
substitute a simple swap routine such as: . 

Tl=P(J+l,1): P(J+l,I)=P(J,1): P(J,l)= Tl 
to perform the exchange. A question mark is an abbreviation for 
PRINT. 

10 'PROGRAM TO CALCULATE 10 SPEED OR 15 SPEED 
GEAR RATIOS 

20 DIM W(16),P(16,3) 
30 INPUT " NUMBER OF FRONT GEARS";F1 
40 INPUT "NUMBER OF GEARS ON REAR 

FREEWHEEL"; R1 
50 IF F1 =0 THEN F1 = 2 
60 IF R1 =0 THEN R1 =5 
70 N=R1.F1 
80 INPUT " REAR WHEEL DIAMETER";W1 
90 IF F1=3 THEN 120 
100 F$(1) ="INNER ":F$(2) ="OUTER " 
11 0 GOTO 130 
120 F$(1)= "INNER ":F$(2)= " MIDDLE ":F$(3) ="OUTER " 
130 FOR 1=1 TO F1 
140 PRINT " NUMBER OF TEETH ON ";F$(1); "GEAR"; 
150 INPUT T(I) 
160 NEXT I 
170 FOR 1=1 TO R1 
180 PRINT "NUMBER OF TEETH ON "; I;" REAR GEAR"; 
190 INPUT S(I) 
200 NEXT I 
210 FOR 1= 1 TO F1 
220 FOR J = 1 TO R1 
225 X=(l-1).R1+J 
230 W(X) = T(l)IS(J). W1 
235 P(X, 1) = X:P(X,2) = l:P(X,3) = J 
240 NEXT J 
250 NEXT I 
260 FOR I = 1 TO N:P(I, 1) = !:NEXT I 
270 'START SORT 
280 FOR I = 1 TO N 
290 FOR J = 1 TO N - 1 
300 IF W(P(J,1))<W(P(J + 1,1)) THEN 320 
310 EXCHANGE P(J,1),P(J + 1,1) 
312 EXCHANGE P(J,2),P(J + 1,2) 
314 EXCHANGE P(J,3),P(J + 1,3) 
320 NEXT J 
330 NEXT I 
340 ?:?:? 
350 ?''WHEEL'';TAB(10);"FRONT'';TAB(20);''REAR" 
360 FOR I= 1 TO N 
370 PRINT USING "lf!flf.111"; W(P(l ,1)); 
375 PAINT TAB(10);F$(P(l ,2));TAB(20);P(l ,3) 
380 NEXT 
390 END 



REQUIRED 
If you plan to use multi-user software, you 

need our CPU Support Card's vectored inter­
rupt controller and sophisticated timers. 
Whether your system is powered by an 8080, 
Z80 or 8086, this card was designed to make 

VECTORED INTERRUPT CONTROLLER 
The card's vectored interrupt controller uses two a259As to 

accept 7 interrupts from the board and a from the bus. On-board 
interrupts are generated by the timer chip (3), the serial port (2) , the 
parallel input port (1 ), and the parallel output port (1 ). The a259As 
are fully programmable for a080/ZaO "CALL" mode or aoa6 mode. 

THE ULTIMATE TIMER CHIP 
The card uses Advanced Micro Devices' new Am9513 System 

Timing Controller - "The Time Machine". Of its five 16-bit 
counters, one is dedicated to baud rate generation for the serial 
port while two others can be combined to make a time-of-day clock. 
All counters are programmable. A special regulator is used for this 
chip so either + av or regulated + 5V can be provided from an 
outside source to keep the time-of-day counters running when 
computer power is off. 

HOW TO ORDER 
There are two ways to go. You can check with your local dealer 

or order direct from the factory. Bank cards, personal checks, 
CODs okay. There is a ten-day return privilege on factory orders. 
All cards are guaranteed one year - both parts and labor. Shipped 
prepaid by air from stock. 

Circle 32 on Inquiry card. 

CPU Support Card 

For 8080, Z80 and 8086 
Multi-User Systems 

software interfacing easy. The card's 110 ports, 
EPROM socket, and "sense switch" give you 
an expanded f/exiblllty that can greatly simp­
lify those difficult jobs. 

OTHER FEATURES 
In addition to full modem control and programmable baud rate for 

the serial port, the card also includes a a-bit parallel input port, an 
a-bit parallel output port, a socket for a 2K EPROM (addressable to 
FOOOH, FFOOOH, FaOOH, or FFaOOH - our Monitor fits here if the 
card is used with our aoa6), and an a-bit "sense switch" input port 
to use for system control. Power requirements for the card are less 
than 1.0 amps at + av (including timer chip) and less than 0.1 
amps for each of the + 16V and - 16V supplies, The card is 
provided with a 24" cable for the serial port (DB-25 female) . 
Additional cables for the parallel input (female) and output port 
(male) are available at $11 .50 each. 

PRICES 
1-4 5·9 10-up 
$370 302 235 

(Add $25 for a086 Monitor ROM) 

Write or check reader service 
card for information about our 

other 8086 products 

A_ sattle Computer Products, Inc. 
~ 1114 Industry Drive, Seattle, WA. 9a188 

(206) 575-1830 
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Notes on Gear Ratios 
Contrary to popular belief. on most ten-speed 

bicycles the first five gear ratios are not all produced 
using the small front sprocket, with the top five gear 
ratios correspondingly produced using the large front 
sprocket. The actual case is more complicated, as can 
be seen from listing 2. 

On many bikes, the setup is as follows. The first and 

lowest gear ratio is produced using the small front 
sprocket and the largest rear sprocket. The second gear 
ratio is produced using the small front sprocket and 
the next-to-largest rear sprocket. 

Now for the anomaly. The third gear ratio is pro­
duced using the large front sprocket and the largest 
rear sprocket. The fourth gear ratio is obtained using 
the small front sprocket and the third-largest rear 

L-------------------------. sprocket. For the fifth gear ratio, we move the chain 

listing 2: Sample execution of the program of listing 1. The gear 
ratios are measured in terms of the equivalent size of the front 
wheel of a high-wheel (ie: penny-farthing) bicycle needed to 
produce the same final drive ratio. 

RUN 
NUMBER OF FRONT GEARS? 2 
NUMBER OF GEARS ON REAR FREEWHEEL? 5 
REAR WHEEL DIAMETER? 27 
NUMBER OF TEETH ON INNER GEAR? 44 
NUMBER OF TEETH ON OUTER GEAR? 52 
NUMBER OF TEETH ON 1 REAR GEAR? 14 
NUMBER OF TEETH ON 2 REAR GEAR? 16 
NUMBER OF TEETH ON 3 REAR GEAR? 18 
NUMBER OF TEETH ON 4 REAR GEAR? 20 
NUMBER OF TEETH ON 5 REAR GEAR? 22 

WHEEL 
54.00 
59.40 
63.82 
66.00 
70.20 
74.25 
78.00 
84 .86 
87.75 

100.29 

READY: 

REAR DERAILLEUR 
DEVICE 

FRONT REAR 
INNER 5 
INNER 4 

OUTER 5 
INNER 3 

OUTER 4 
INNER 2 

OUTER 3 
INNER 1 

OUTER 2 
OUTER 1 

CHAIN 

back onto the large front sprocket and onto the 
second-largest rear sprocket. 

At this point, we may become perplexed. Is there 
not one pattern in the sprocket use that we can 
remember? Well, there is some regularity. Using the 
small front sprocket and all the rear sprockets in order 
from largest to smallest, we obtain gear numbers 1, 2, 
4, 6, and 8. Using the large front sprocket and all the 
rear sprockets in order from largest to smallest, we ob­
tain gear numbers 3, 5, 7, 9, and 10. So really, only the 
very top and bottom gears fall out of the easily remem­
bered even/odd sequence. 

Now you may object, "How am I supposed to fol­
low such a complex shifting sequence while I am dodg­
ing traffic, pot holes, and vicious dogs?" Well, you 
don't have to follow the sequence strictly. 

Most bike riders, in fact, rarely use gears three and 
eight. These are the extreme combinations of large 
front sprocket with largest rear sprocket, and of small 
front sprocket with smallest rear sprocket. Since the 
chain has to bend rather sharply when it is set up in 
these combinations, mechanical stress and wear are in­
creased. 

In my own riding around hilly Peterborough, New 
Hampshire, I typically leave the chain on the large 
front sprocket and shift up and down through the 
range made available by moving the chain to the 
various rear sprockets. I move the chain to the small 
front sprocket when I need the bottom two gears, such 
as when I ride up the steep hill that leads to my 
home . ... RSS• 

FRONT DERAILLEUR DEVICE 

FRONT GEAR SPROCKETS 
(CHAIN WHEELS) 

Figure 1: Diagram of the drive mechanism of a ten-speed, derailleur-equipped bicycle. The pedal cranks (not shown) are attached to 
the front gear sprockets (ie: chain wheels) through the crank axle. The front ~erailleur device can shift the chain between the large 
front sprocket and the small front sprocket. 

The rear gear sprockets are attached to the rear axle by means of a freewheel hub that allows the rider to stop pedaling while the 
bicycle remains in motion. The rear derailleur device can shift the chain between any of the five rear gear sprockets. Different front 
and rear sprocket combinations produce the ten gear ratios. 
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PERCOM DATA CO MPANY. INC 
211 N KIRBY GARLAND. TEXAS 75042 

1214) 272·3421 

6809 PROCESSING POWER! 
The Percom SBC/9... Only $199.95. 

utilities, wtiat really sets PSVMON .. 
&Ra.rt ls·lt& easy t:ial'.dware ad ptability 
and command e~tensibility. 

For hardware lntertaclng you 
l!Tlerely use sirople, specifiQ ~evice 
driver routines that reference a table· of 
Parameters ca·ll'.E!d "' Device Control 
Block (DCB·). l.)sfn9 ~trljs t"chn que, ifl­
terfa:olng routin~s •re independerit of 
the operatlnQ sYsteq:i ~ 

The baSJc PSYMON .. eommand 
repertoi may be reacUll.t erjharfoed or­
l'JlOdifled. Wnen PSYMON"'. first re­
ceives system control, it Initializes i1s 
RAM Etrea, confl9ures 1ts cG>nsol~ '='nd 
then 'looks ahead' for an ·optional sec­
ond ROM whl~h you Install in a sock~t 
provic;led en the SBC/9'" Gard. This 
RQM contains yQUr own routines that 
may alter PSYMON'" pointers and 
either subtly or .radically modify the 
PSYMON .. command set. If a second 
ROM is not Installed, control returns 
Immediately to PSYMON'" 

• Provision tor multi-address, 8-bit bidirec­
tional parallel 1/0 data lines for Interfac­
ing to devices such as an encoded 
keyboard. 

• A serial interlace Reader Control output 
for a ca,ssette, tape punch/reader or simi­
lar .device. 

• An intelligent data bus: multi-level date 
bl.ls decoding that allows multiprocess­
rng. and bus multiplexing of other bus 
ma~ters. 

• Extended address llne capabllity - ac­
commodating up to 16 megabytes of 
memory - U'\a.t does not disable the l':)n­
board baud rate clock or require addi­
tional hardware"in 110 slots. 

• On-board devices which are fully de­
coded so that off-card devices may use 
adjoining memory space. 

• 'fully buffered address, control and data 
lines. 

he SBC/9 '", complete with PSYMON '"in 
OM, 1 K of RAM and a comprehensive 
sers manual" costs 'ust 199.95. 

To place an order or request additional literature 
call toll-free 1-800-527-1592. For technical 1nfor­
mat1on call (21 4 J 2 72-34 2 1 . Orders may be paid by 
check, money order. COD or charged to a VISA or 
Master Charge account. Texas residents must add 
5% sales tax. Circle 25 on Inquiry card. 

, Percom 'peripherals for personal computing' P"ICES AND SPECIFICATIONS SU!l..JECT TO CHANGE WITHOUT NOTICE 

Clrole 33 on Inquiry card. 



Welcome to Percom's Wide World 

Each LFD mini-disk storage system 
includes: 

• drives with integral power 
supplies in an enamel-finished 
enclosure 
• a controller/interface with ROM 
operating system plus extra ROM 
capacity 
• an interconnecting cable 
• a comprehensive 80-page users 
manual 

Circle 34 on Inquiry card. 

Low-Cost Mini-Disk Storage in the S,i~~ Xou Want. _ _._. 
Percom LFD mini-disk drive 
systems are supplied. complete 
and ready to plug In the moment 
they arrive. You don't even have 
to buy extra memory. Moreover, 
software support ranges from 
assembly language program 
development aids to high-speed 
disk operating systems and 
business applicatlon programs. 

Mini-disk storage system prices: 

MODEL 
For the SS-50 Bus: 

LFD-4008 
LFD·BOO® 

For the EXORclser• Bus: 
LFD·400EX® 
LFD·BOOEX'1li> 

The LFD-400® and -400EX® systems 
and the LFD·BOO® and ·BOOEX® systems 
are available In 1·, 2· and 3-drive 
configurations. The ·400, ·400EX drives 
store 102K bytes of formatted data on 
40-track disks, and data may be stored on 
either surface of a disk. The ·BOO, ·800EX 
drives store 200K bytes of formatted data 
on 77-track disks. 

The LFD·100Q<!l!• systems (not pictured) 
have dual-drive units which store BOOK 
bytes on-line. The LFD·1000® controller 
accommodates two drive systems so that 
a user may have as much as 1.6M bytes 
on-line. 

1·DRIVE 
SYSTEM 

$ 599.95 
895.95 

2-DRIVE 
SYSTEM 

$ 999.95 
1549.95 

$ 649.95 $1049.95 
945.95 1599.95 

3-DRIVE 
SYSTEM 

$1399.95 
2195.95 

$1449.95 
2245.95 

~ ~·: 
..,-.::_ 

" ' . 
LFD·100Q'1l!l (dual) $2495.00 (quad) $4950.00 EXORciser Bus LFD·400EX'fiJ'-BOO~ Systems 

_..,......-
Circle 35 en Inquiry card. 

Upgrade to 6809 Computing Power. Only $69 .95 
AlthOugh designed with the SWTP 6800 owner in 
mind, this upgrade adapter may also be used with 
most other 6800 and 6802 MPUs. The adapter is 
supplied assembled and tested, and Includes the 
6809 IC, a crystal, other essential components and 
user instructions. Restore your original system by 
merefy unplugging the adapter and a wire-)umpered 

DIP header, and re-inserting the original 
components. Also available for your upgraded 
system is PSYMO~ (Percom SYstem MONitor), 
the operating system for the Percom 6809 
single-board computer. PSYMOW!!' on 2716 ROM 
costs only $69.95. On diskette (source and object 
files), only $29.95. 

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

Circle 36 on !nq~lry card. 

• Interlace to data lerminal and two cassette recorders 
with.a unit only 1/10 the size o.1 SWTP's AC-30. 
• ,Select 30, 60 or 120 bytes per second casse.tte 
mierlaclng; 300, 600 or 1200 baud data \e{l11 inal 
interlacing. 
~ · Optional mod kils make CIS-30+ work with any 
microcomputer. (For MITS 6BOb, ask for Tech Memo 
TM-CIS-30+ -09.) 
.• KC Standard/Bi-Phase-M (double frequency} cassette 
data encoding. Dependable self-clocking operi!-lion. 
• Ordinary funcllons may be accomplished wllh 6800 
Mikbug* monitor 

Prices: Kit. $79.95; Assembled, $99.95. Prices Include 
a comprehensive instruction manual. Also avallable: Test 
Cassella, Remote Control Kil (for program control of 
recorders); IC Socket Kit, MITS 680b mod documentation 
and .Universal Adapter Kit (converts CIS-30+ for use with 
al]Y computer). 



of 6800 Microcomputing. Circle 38 on Inquiry card. 

6800/ 6809 SOFTWARE 
Syslem Software 
6800 Symbolic Assembler - Specily assembly options 
al lime of assembly with this symbolic assembler. Source 
listing on disketle . . . . . . . . . . . . . . . . . . .. . ... $29.95 
Super BASIC -a 12K extended random access disk BASIC 
for lhe 6800 and 6809. Supports 44 commands and 31 lune­
/ions. Interprets programs writlen in both SWTP BK BASIC 
(versions 2.0, 2.2 & 2.3) and Super BASIC. Features: 9-digit 
BCD arithmel ic, Prinl Using and Linput commands, and much 
~~~~ ....... . ...... . ...... . .. ~~ 
TOUCHUP~' - Modilies TSC 's Text Editor and Text Pro­
cessor for Percom mini-disk drive operati on. Supplied on 
diskelte complete wilh source listing ............ $17.95 
Operating Systems 
INDEX'"' - This easy-lo-use disk-operaling and file man­
agement syslem for 6800 microcomputers is fast. V 0 devices 
are serviced by inlerrupt request. INDEX' accesses peripherals 
lhe same as disk files - new devices may be added wilhout 
changing the operating system. Olher fealures: unlimiled 
number of DOS commands may be added· over 60 system 
entry poinls · display only lhose li les at or above user-specified 
fi le aclivity level· versions avai lable for SWTPMF-68, Smoke's 
BFD-68 and Molorola's EXORciser•. Price ....... . $99.95 
MINIDOS-PLUSX" - An exlension of the original 
MINIDOS!"' lor LFD-400® mini-disk syslems, MINIDOS­
PLUS~ manipulales lifes by six-character names. Supports 
up lo 31 files. Res idenl commands include lnil iatize, Save, 
Allocale. Load. Files (direclory list). Rename and De lele. 
Supplied on 2708 ROM wilh a minidiskelte lhat includes 
lransient uti lilies such as Copy, Backup, Create. Pack and Print 
Direclory. Pr ice . . . . ........... . $34.95. 
PSYMON " - Percorn SYstem MONitor for lhe Percom 
single-board/SS-50-bus-compalible 6809 compuler accom­
modates user's applicalion programs with any mix of peripher­
als wilhout modilying programs. PSYMON'-"' also features 
character echoing lo devices olher than lhe communicaling 
device, sophislicaled reg isler and memory c!ump roulines and 
more. Price (on 2716 ROM) .. . . .. ..... . . . . . . . $69.95. 
WINDEX~ - Described in delail elsewhere on !his page. 
Business Programs 
General Ledger - For 680Qf6809 compulers using Per­
com LFD mini-disk slorage systems. Requires Jillie or no 
knowledge of bookkeeping because lhe operalor is prompted 
with non-lechn ical questions during dala entry. General Ledger 
updales account balances immediately - in real time. and will 
prinl financial statements immediately atter journal entries. User 
selects and assigns own account numbers: tailors financial 
statements lo firm's parlicular needs. Provides audil trail. Runs 
under Percom Super BASIC. Requi res 24K byles ol RAM. 
Supplied on minidiskette wilh a comprehensive users manual. 
Price . . . . . . . . . . . . . . . . . . . . ... ... .. $199.95. 
FINDER~ - This general purpose data base manager is 
wrilten in Percom Super BASIC Works wlh 6800/ 6809 com­
puters using Percom LFD-400'~ mini-disk drive slorage sys­
tems. FINDEfl!Bl allows user lo de line and access records using 
his own terminology - cuslomize file structures lo specific 
needs. Basic commands are New. Change, Delete, Find and 
Pack. Add up to lhree user-defined commands. FINDER plus 
Super BASIC requi re 24K bytes ol RAM. Suppl ied on minidisk-
etle with a users manual. Price . ... .... .... .. .. $99.95 
Mailing List Processor - Powerful search, sort, creale 
and updale capabilily plus ability to store 700 addresses per 
minidiskelte make this list processor elficient and easy to use. 
Runs under Percom Super BASIC. Requires 24K bytes of RAM. 
Suppl ied on minidisketle wilh a users manual. Price $99.95. 
From the Software Works 
Deve lopmenl and debugging programs lor 6800 µCs on disk­
ette: 
Disassembler/ Source Generator ........ ..... .. $30.95 

· Aeloc'lng Disas'mblr/Segmenled Text Gen .... . .. . $40.95 
Disassembler/Trace ................ . ... ... . $25.95 
Support Relocator Program ..... . . ... ..•...... $25.95 
Relocat ing Assembler/ Linking Loader ... •. ...... $55.95 
SmilhBUG• • (2716 EPROM) ... . ............. $70.00 

Circle 37 on inquiry card. 

112-Price Special on Hemenway Software! 
CP/68+ disk operating syslem . . ............ . $ 49.97 
STRUBAL + :J: compiler . ......... ... .... . .. . $124.97 
EDIT6B text ed itor ......... .... ..... . .... . $ 19.97 
MACRO-Relocating Assembler .. . .... .. ...... $ 39.97 
Linkage Edilor (LNKEDT68) . . ... ... .... . .... $ 24.97 
Cross Reference util ity ... .. ..... . . •• .. .. . .. $ 14.97 

• trademark of Percom Data Company, Inc. 
' !Tademark or Motorola CorporatiOfl 
tlrademBJk or Hemenway Associates Company 
• 'Smf!llBUG is-a lr'ademark of the Sottware Works Company 

This programmable VIDEO DISPLAY CONTROLLER 
w~~,--~~~~~~~~~-, 

processes display changes in-
stantly in real-time. The Electric 
Window™ resides completely in 
main memory so control is ac­
complished by direct MPU access 
to the character-store memory and 
display control registers. Peer at 
the screen and you look right into 
video display memory space while 
you input and manipulate text -
an ind ispensable feature for effi­
c ien t screen editing and word 
processing . The Electric Win ­
dow™. It's worth looking into. Fea­
tures include: 
• Programmable CRT controller chip that 

provides extraordinary versatility in 
software control of horizontal and verti­
cal formatting , cursor positioning, scrol­
ling and Start/Reset functions . 

• A standard ASCII 128-unit ROM charac­
ter generator which generates easy-to­
read 7 x 12 dot-matrix characters with 
lower case descenders. Plus ... 

• Provision for an optional ROM that may 
be programmed for special symbols or 
characters. 

• Resides entirely in 2K on-board RAM 
mapped into main memory. 

The Electric Window.® 
Worth Looking Into. $249.9 ·\ 
• An optional software driver program called WIN­

DEXTM that complements the fast , hardware­
implemented functional capability of the controller. 
WINDEXTM will auto-l ink to PSYMON™, the 
monitor for the Percom SBC/9™ single board 
computer. The ROM version of WINDEXrM costs 
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must add 5% sales tax. 
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Solving Problems Involving 
Variable Terrain 

Part 2: Special Cases, Including Hexagonal Grids 

Scott T Jones 
271 NW 28th St 

Boca Raton FL 33431 

In part 1 some general terrain problems were defined. 
These were problems that could be expressed in terms of 
movement on a map, with terrain defined as any map 
feature affecting movement. By superimposing a rec­
tangular grid and coordinate system on these maps, we 
were then able to represent the terrain with a set of 
boolean arrays or terrain masks. Movement, distance, 
and the concept of movement cost for different types of 
terrain were also defined. A scatter function was then 
defined to generate scatter maps representing all possible 
movement within the limits imposed by the terrain. 

Finally, we demonstrated the use of these scatter maps 
to solve such problems as the feasibility of road construc­
tion within cost restraints and the determination of an 
optimal path between two points on a map, across 
variable terrnin. 

Part 2 is concerned with the application of these techni­
ques to the problems encountered in conflict simulations. 

Conflict Simulations and the Hexagonal Grid 
The most common type of conflict simulation is the 

war game. In a war game, playing pieces that represent 
military units are moved on a terrain map to simulate a 
battle. The map has been overlaid with a grid; each unit 
has an inherent movement factor; and each type ofter­
rain has a movement cost. The ideas presented in this ar­
ticle were developed when I was trying to solve the prob­
lems of writing programs to play conflict simulations. 

The most common grid used today is the hexagonal 
grid. Instead of an array of squares, the map is divided 
into hexagons or "hexes" to form a honeycomb pattern. 
Each hexagon has six adjacent hexagons. We can easily 
define the distance between a hexagon and any adjacent 
hexagon to be equal to 1 without worrying about the am-
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biguous, diagonally adjacent squares that we en­
countered with rectangular grids. The problem is in 
defining a coordinate system and a distance function or 
metric. 

Most games use an offset coordinate system. The hexa­
gonal grid is treated as a rectangular grid in which every 
even-numbered column is offset by one-half the size of 
the squares. (See figure 9.) The trouble with this system is 
that there is no uniform relationship between these coor­
dinates and a metric. Note the relationships of the coor­
dinates of those hexagons adjacent to (2,2) as opposed to 
(3,2). Separate metrics must be used for the even and odd 
values of the first coordinate. Clearly, another system is 
required. 

The solution is the slant coordinate system (X, Y) where 
the second coordinate is constant along a slanting, 
diagonal line from upper right to lower left, or vice­
versa. (See figure 10.) The relationships of the coor­
dinates are now consistent throughout the array. 

By defining a third, dependent coordinate Z to be 
X-Y +C, where C is any integer constant, our slant 
metric (ie: distance function) is simply the maximum of 
the absolute values of the differences of the three coor­
dinates. That is, for (a ,b ,c) and (d,e,f), the distance is 
defined as: 

max( la-dj, I b-e l, le-fl) 

The Z coordinate is constant along the other slanting 
line from upper left to lower right. It will be left for the 
reader to prove both of these statements by working 
examples with figure 10. 

Using these slant coordinates, we can now assign any 
hexagon to a square in a standard, rectangular scatter 



RODNAYZAKS 

wlthSYBEH 
P OGRAMMING THE 650 2 
This book is designed as a progressive, 
step-by-step approach to assembly lan­
guage programming-with excercises 
developed to test the reader at every 
step. Learn to write complete applica­
tions programs. Features: Programming 
and addressing techniques, input/ output 
techniques and devices, application 
examples, data structures, program 
development and more. 
Ref. C202 S 12.95 

6502 APPLICATIONS BOOK 
This title presents real life application 
techniques for any 6502 based micro­
computer board. Programs presented 
cover building a complete horn~ alarm 
system, electronic piano, motor speed 
regulator ... and more. Learn techniques 
ranging from simulated traffic control to 
analog-digital conversion. The KIM-1, 
SYM-1 and AIM 65 are thoroughly 
covered. 
Ref. D 302 512.95 

Circle 41 on Inquiry card. 

6502GAMES 
Designed as an educational text on 
advanced programming techniques, 
this book presents a comprehensive set 
of algorithms and programming tech­
niques for common computer games. All 
of the programs were developed for the 
6502 at the assembly language level. 
Learn how to devise strategies suitable 
for the solution of complex problems 
commonly found in games. 
Ref. G402 $12.95 

--------------------,TOORDER· 
9 

D t 13 
By Phone: 

0

(415) 848-8233, Visa , MC, AmE>< ep • 
l'leose sendme Chorgemy __ Vlsa~_Mosterchoroe I By Mall: lndlcole quonllty desired. Pre- SYBEX 2344 Sixth St. 
Nome _____American Express I poymenl required 

Shipping: Add Sl.50 per book (UPS) or Berkeley' CA 
Company Cord"' Exp. Dote _ _ I 75e (4th Closs • allow 4 weeks delivery) 

94710 Address Signature Tax: In Collfomlo please odd lox 

City s1ate_z1p _ 0 P1easesendmeyourdetalledcatalog. I AVAILABLE AT BOOK AND COMPUTER STORES EVERYWHERE 

I 



GREAT 
PET 
SOFTWARE I 
"Precise, humanized, well documented an excellent 
value" are the applauds now being given to United 
Software's line of software. These are sophisticated 
programs designed to meet the most stringent needs of 
individuals and business professionals. Every package 
is fully documented and includes easy to understand 
operator instructions. 

KRAM - Keyed Random Access Method - The new, ultra-fast access 
method for the PET Disk, provides keyed retrieval/storage of data, in 
either direct or sequential mode, by either full or partial key values. 
Written by United Software in 6502 machine code, and designed with 
the PET in mind, it exploits all the benefits of the PET Disk, allowing full 
optimization of your system. El iminates the need for "Sort" routines! 
KRAM provides flexlbillty never seen on a micro before. KRAM is 
modeled after a very powerful access method used on large-scale IBM 
Virtual Storage mainframes. So "KRAM" all you can into your PET - it 
will love you for it. .. COST $79.95 
ACCOUNTS RECEIVABLE/PAYABLE -A complete, yet simple to use 
accounting system designed with the small businessman in mind. The 
United Software system generates and tracks purchase orders and 
Invoices all the way through posting "controlled" accounts payable and 
accounts receivable subsystems. 
Keyed Random Access Ille methods makes data access almost 
Instantaneous. The low-cost solution for the first time computer user 
with up to 500 act ive accounts. Requirements-32K PET, Dual Disk, any 
BO-column printer ... COST $175 
CASH RECEIPTS & DISBURSEMENTS - Makes It a breeze to track all 
outgoing payments made by any type of business operation. Checks 
are tracked by number and categorized by type of expense. Sorting, 
summary, and audit trails make it easy to post to general ledger. This 
system also categorizes Incoming receipts . Uses KRAM file access 
method. Requirements - 32K PET, Dual Disk (printer optional) .... 

COST $99.95 
DATABASE MANAGEMENT SYSTEM -A comprehensive, Interactive 
system like those run on mainframes! Six modules comprising 42K of 
programming allow you to; create, edit, delete, display, print, sort, 
merge, etc .. etc. - databases of up to 10,000 records. Printer routines 
automatically generate reports and labels on demand. 60 pages of 
concise documentation are Included. Re~irements -16-32K PET and 
2040 Dual Disk (printer optional) .. . . COST $125 
(Sublicenses available to sottware houses.) 

PROGRAMS FOR Super Startrek . ... ....... 14.95 
ENTERTAINMENT PET Music Box .. . . . . . . . . 29.95 
Space Intruders UNITED SOFTWARE 
("Best Game of 1979") . . $19.95 PROGRAMS FOR BUSINESS 

Jury/Hostage .. ... . . .. . . . 12.50 
Kentucky Derby/Roulette 9.95 Checkbook . . ..... . . .. . .. $15.95 
Allen 1.0./Tank .. .. .. .. .. 9.95 Mortgage . .. .. . . . .. .. .. . 15.95 
Tunnelvision/Maze Chase 14.95 Finance , ..... . . ... . .. . . . 12.95 
Submarine Attack . . .. . .. 9.95 Bonds ...... .... .. ...... 12.95 
Battle of Midway .... , . . . 7.95 Stock Analyzer . . . . . . . . . . 22.95 
Laser Tank Battle ..... .. . 9.95 Stock Options ... . , . . .... 24.95 
Swarm , , , .. , ............ 14.95 6502 Macro Assembler . .. 49.95 

Look for the RED-WHITE-BLUE United Software Display at 
your local computer dealer, or send check or moneyorder, 
plus $1.00 shipping to: 

UNITED SOFTWARE OF AMERICA 
750 Third Ave. DEALER ORDERS INVITED 
New York. N .Y. 10017 (212) 682·0347 

76 March 1980 © BYfE Publicalions Inc 

+---+ +---+ 

I 
+ 1,1 +---+ 3,1 +---+ 

I 
+---+ 2 I 1 +---+ 4 I 1 + 

+ 1 I 2 +---+ 3 t 2 +---+ 

I 
+---+ 2 t 2 +---+ 4 I 2 + 

+ 

I 
+---+ 

I 
+---+ 3 I 3 1 I 3 

+---+ 2 , 3 +---+ 4 I 3 + 

+-----+ +---+ 
Figure 9: When working with a hexagonal grid, a set of coor­
dinates different from those used for a square grid must be 
developed. One such coordinate system, shown here, is the off­
set coordinate system. This system produces difficulties wlten 
the distance between two coordinates must be determined . 
(Numbering of figures is continued from Part 1.) 

mapping. Each hexagon (X, Y) is assigned to the square or 
element in row X and column Y of the two-dimensional 
matrix. The hexagonal scatter function HSC will assign 
to each element in array B the value: 

B(I,J) 
HSC(A(I,J)) = A(I,J) OR A{l-l,J-1) OR A(J -1,J) 

OR A(I,J-1) OR A(J,J+l) 
OR A(l + l,J) OR A(I + l,] + 1) 

Figure 11 demonstrates the scatter mappings that are 
generated from the same initial position used with the 
square and city scatter functions in a previous example . 
(See part 1, figure 4.) 

If we are working with a map that already has offset 
coordinates printed on it, in a case where we would pre­
fer to use slant coordinates, the following relations allow 
an easy transformation from one system to the other: 

X(slant) = X(offset) 

and 

Y(slant) = Y(offset) + INT(X/2) 

where INT is the greatest-integer function. 
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+---+ +---+ 

+ 1 • 1 +---+ 3. 2 +---+ 

+---+ 2 • 2 +---+ 4 • 3 + 

+ 1 • 2 +---+ 3 , 3 +---+ 

+---+ 2 , 3 +---+ 4 '4 + 

+ 1. 3 +---+ 3 • 4 +---+ 

+---+ 2 , 4 +---+ 4 , 5 + 

+---+ +---+ 

Figure 10: A coordinate system that solves the distance pro­
blems found in the offset coordinate system is the slant coor­
dinate system. In this system, one of the coordinates is constant 
along a diagonal (ie: slanted) axis. 

Specific Game Applications 
It should now be obvious how to determine movement 

in a game environment when fixed terrain is the only con­
straint. However, in many war games, the concept of a 
zone of control introduces a new type of terrain . The unit 
may enter this zone at the normal movement cost but 
may not leave until the opposing unit that imposed the 
zone of control is removed, usually by combat of some 
form. 

A unit's zone of control is usually defined as all posi­
tions (ie: squares or hexagons) that are adjacent to the 
unit's own position. In other words, a unit's zone of con­
trol is simply the first scatter mapping of its position. 
Thus, when moving with the constraints of zones of con­
trol, a new terrain map Z must be defined where Z(J.J) is 
0 if (l,J) is 1 in the first scatter mapping of any opposing 
unit, and Z(I,J) = 1, otherwise. 

This terrain map is then used to mask out starting posi­
tions that will be used on the next scatter. This gives us 
the relation: 

Mn=Mn-1 OR (Tl AND XSC(Z AND Mn-1)) 
OR (T2 AND XSC(Z AND Mn-2)) 

OR (Tk AND XSC(Z AND Mn-k)) 

Circle 44 on Inquiry card.-----





0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 1 1 0 0 

1 1 1 0 0 
1 1 1 1 0 

while we postmask to include the effects of movement 
costs. 

0 0 1 0 0 0 1 1 1 0 1 1 1 1 1 
0 0 0 0 0 0 0 1 1 0 0 1 1 1 l 
0 0 0 0 0 0 0 0 0 0 0 0 1 1 l 

a. A b. HSC(A) c. HSC(HSC(A)) 

Figure 11: An example of the hexagonal scatter-function map­
pings that develop from a central starting point, assuming that 
the movement cost of all terrain is equal. 

This relation now shows how we can "premask" our 
scatter mappings to include the effects of zones of control 
or other types of no-exit terrain found on our terrain map 

This relation is the basis for our movement algorithm 
in most conflict simulations. With it, we can easily deter­
mine not only if a unit can reach a position, but also if the 
unit is inhibited by opposing units or if it is surrounded. 
By operating with sets of these scatter mappings, we can 
even coordinate the moves of a group of units. Scatter 
mappings can be weighted by the relative combat 
strengths of the corresponding units so that sums of these 
weighted mappings represent the total strength that can 
be applied to any position on the map. 

The metrics (ie: distance functions) work well as range 
functions for game features that are unaffected by ter­
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eastern Regional HeadQuarters. !S18l 399·9200 

80 Man:h 1980 © BYTE Publications Inc Circle 45 on Inquiry card. 

rain, such as determining the range to 
a target in the simulation of naval 
battles. Line-of-sight rules that 
govern the use of projectile weapons 
in land-battle simulations pose new 
problems which we will not attempt 
to resolve at this time. 

Directional Terrain Features 
In a game environment, conces­

sions are of ten made to the scale of 
the terrain map. This means that pro­
hibited terrain, like rivers, or ideal 
terrain, such as roads, must be repre­
sented in a nonstandard way. ln 
situations where you are not fixed by 
the terrain map provided with the 
game, you may either increase the 
scale so that terrain types can be easi­
ly isolated, or reduce the scale so that 
single locations contain many types 
of terrain, but the effects are domi­
nated by only one type. 

With a fixed scale, however, our 
algorithm must be modified. For 
example, when we have roads that 
lower the movement cost for units 
following the road, we must first 
adjust our cost scale so that this 
cheaper, road-movement cost is our 
unit cost. 

Next we must define a set of direc­
tional terrain masks which function 
like the zone-of-control masks to 
premask invalid starting positions for 
the direction being considered. In the 
mask for a given direction, the loca­
tions contain values of 1 if movement 
is allowed from the current position 
in that given direction. Otherwise, 
the locations contain 0. 

The number of directional terrain 
masks required equals the number 
of possible movement direction 
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multiplied by the number of different movement costs of 
directional terrain. For example, if trails reduce the 
movement cost to one-half, and roads reduce the move­
ment cost to one-third, on a map using the city metric 
scatter function, eight directional terrain masks would be 
required and the unit movement cost would have to be 
reduced to one-sixth of its original value. This reduced 
value must be divisible by the least-common multiple of 
the reduction factors. 

Prohibited terrain, such as a river that occupies only the 
edges of a position and can be crossed only via a bridge, 
poses yet another problem. A bridge is an example of 
directional terrain that does not affect the movement 
cost. To include the effects of bridges, you must define a 
set of directional terrain premasks to be used in conjunc­
tion with all other terrain masks. To represent the effects 
of directional terrain that adds a constant factor to the 
movement costs, yet another set of premasks must be 
defined. 

The most effective way to use these directional terrain 
masks is by modification of the basic scatter function. 
Consider a game situation where we have clear terrain 
(one movement factor), rough terrain (two movement 
factors), roads (one-half movement factor in the direction 
that the road travels), and bridges over rivers (restricted 
movement that does not alter movement cost). Let us also 
use the city metric. 

First, we must scale all of our movement costs to reflect 
the lower cost for the ideal terrain. Thus, we have roads 
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(1), clear (2) and rough (4). Note that bridges are unaf­
fected. Let T2 and T 4 be the terrain masks for clear and 
rough terrain as described in part 1 of this article. Let Id 
be the terrain mask for the ideal terrain in the d direction 
and let Pd be the terrain mask for the prohibitive terrain 
(eg: rivers without bridges) in the d direction, where 
d = l, 2, 3, 4. Both Id and Pd will be 1 only if movement 
is allowed from that location in direction d for each posi­
tion on the map. Note that ld(l,])=ld(l,J) AND Pd(I,J) 
for all I and J. 

Let us now define our modified scatter functions CSC' 
and CSC" as follows: 

CSC'(A(J,J))=A(J,J) OR (11(1,J+l) AND A(J,J+l)) 
OR (12(1,J-1) AND A(JJ-1)) 
OR (13(1+1,J) AND A(J+l,/)) 
OR (14(/-1,J) AND A(J-lJ)) 

Similarly: 

CSC"(A(J,J))=(J,J) OR (Pl(J,J+l) AND A(J,J+l)) 
OR (P2(1,J-1) AND A(J,J-1)) 
OR (P3(1+1,J) AND A(J+l,J)) 
OR (P4(1-1,J) AND A(J-1,J)) 

Finally, by replacing CSC in the mapping relation 
developed in part 1 with CSC' and CSC" we get: 

Summary 

Mn=Mn-1 OR CSC'(Mn-1) 
OR (T2 AND CSC"(Mn-2)) 
OR (T4 AND CSC"(Mn-4)) 

We have seen that many problems involving variable 
terrain may be solved through the use of scatter map­
pings, scatter sums, premasking, and postmasking. 
Fixed, prohibited, and ideal terrain, as well as no-exit 
conditions, have been discussed in reference to our 
general algorithm of successive scatter mappings. Three 
different scatter functions and distance-function metrics 
have been demonstrated for use with two different grids. 
Two different coordinate systems have also been 
presented for hexagonal-grid problems. 

Since you will most likely want to code it in your 
favorite language, I have not tried to write this algorithm 
as a program. I will, however, make a few suggestions . 
Perform logical functions on groups of elements simul­
taneously. The rows and columns of the arrays used in 
the island problem lend themselves nicely to implemen­
tation as 8-bit bytes of data. By using a little judicious 
shifting of these bytes, entire arrays can be scattered with 
only a few operations. 

Do not be afraid to waste a few bits of storage or per­
form a few unnecessary logical operations to gain a more 
general representation of your map. It is easier to employ 
a buffer of unused elements around your arrays than to 
check for array subscripts that are out of range. Notice 
how the water terrain provided just such a buffer in the 
island problem. 

ln conclusion, this graphical approach to terrain prob­
lems provides a viable solution for a wide range of appli­
cations, not the least of which is conflict simulation.• 
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TRS-80 Performance 
Evaluation by Program Timing 

I have been asked to evaluate the per­
formance characteristics of numerous 
hardware and software computer 
products in my capacity as a systems 
programmer. In late 1978 I acquired a 
Radio Shack TRS-80 personal com­
puter system with Level I BASIC and 
4 K bytes of memory. I did not con­
sider a performance evaluation; after 
all, this was my own toy. I did not 
have to respond to any requests for 
performance improvements or 
evaluations. Only my personal 
satisfaction was important. 

As it turned out, I was satisfied, 
but my friends and colleagues were 
not. They were continually asking, 

Listing 1: Prime-number generator written 
in Level I BASIC for the TRS-80. No 
attempt was made here to optimize the 
speed of execution. 

30 PRINT " LIST OF PRIME NUMBERS" 
40 PRINT 
50 PRINT 1;2;3; 
55 C=O 
70 M = 3 
80 M=M+2 
90 FOR K = 3 TO M/2 STEP K - 1 
100 IF INT(M/K)*K-M = 0 THEN 190 
110 NEXT K 
121 PRINT M; 
122 C=C+ 1 
190 IF M < 10000 THEN 80 
195 PRINT "C = ";C 
200 END 

Listing 2: Level I BASIC version of the 
prime-number generator in which abbre­
viations were used and explanatory 
material omitted to increase speed. Such 
practices are termed "optimization." 

80 F.M=5TOJOOOOS.2 
90 F.K=3TOM/2S.2 
100 IFl. (M/K)*K=MT.N.M 
110 N.K 
120 P.M; 
190 N.M 
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"How fast does your toy run?" or 
'What new tricks have you taught it 
now?" It seemed that a comprehen­
sive performance testing and evalua­
tion plan was called for. I decided to 
compare my TRS-80 personal com­
puter with one of the IBM computers 
(a System/370-148) at work. Since I 
was also in the process of converting 
from Level I to Level II BASIC and 
acquiring more hardware, I wanted 
to see if I could verify the perfor­
mance improvements claimed by 
Radio Shack. 

Test Problem 
The test problem to be solved was 

one familiar to computer science 
students: calculation of prime­
nurnber integers from 5 to 10,000. 
This problem was chosen for several 
reasons. First, it is a problem that 
many computer programmers can 
relate to; second, it uses two program 
loops; and third, it requires calcula­
tions more complex than simple addi­
tion. The number of microseconds or 
nanoseconds required to perform a 
single function like addition does not 
adequately describe the performance 
characteristics of an individual com­
puter, nor does comparison of timing 
determine the difference between two 
machines. What is needed is a com­
parison of a group of instructions or 
the use of a program representative of 
those which will be used extensively 
on that computer as the comparison 
base. The problem used here per­
forms loops, does moderately com­
plex arithmetic calculations, and per­
forms some input / output {I/0 ) 
operations. 

Test Problem and the 
TRS-80 Level I 

Listing 1 gives the BASIC 
statements from my first coding of 

the test problem. Note that each 
keyword of the program was com­
pletely entered and spelled out in full, 
without regard to the abbreviations 
allowed in Level I. This code took 8 
hours and 12 minutes to run to com­
pletion (see table 1 for a complete 
comparison of the results). By simply 
using the keyword abbreviations (ie: 
F. instead of FOR and N. instead of 
NEXT, shown in listing 2), the run 
time was cut to 7 hours and 12 
minutes. The extra N.M (NEXT M) 
statement was used to speed up the 
loops, but at the completion of the 
problem run, a FOR-NEXT error 
results. This is okay because the 
problem has been completed. 

Listing 3: Level II BASIC version of test 
program. Keywords must be spelled out 
in Level II, but the use of integer variables 
makes it faster than the optimized Level I 
program. Level II BASIC is also an inter­
pretive system. 

10 DEFINTM,K 
80 FORM=5T010000STEP2 
90 FORK= 3TOM/2STEP2 
100 IFINT(M/K)*M = MTHENNEXTM 
110 NEXTK 
120 PRINTM; 
190 NEXTM 

The first performance conclusion 
has been reached; abbreviated syntax 
cut an 8-hour program by 1 hour. 
This gave me a 12 % improvement in 
throughput, the magic measure of 
system performance. Now the pro­
blem solution can be accelerated with 
faster software. For $99 you can go 
back to fully spelled out keywords 
and still gain speed. {Although Level 
II BASIC requires that keywords be 
entered in the fully spelled out form , 
and displays them in that way, the 
keywords are stored in memory in the 
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form of single-byte codes. A transla­
tion routine is used to spell out the 
meaning of these codes when the 
LIST command is given .... RSS] 

Test Problem and 
ZSO Assembly language 

Several years ago I became profi­
cient in Datapoint 2200 assembly 
language, which is very similar to 
280 assembly language. I thought 
that several hours of coding and 
testing would be required to imple­
ment the test problem in Z80 
assembly instructions. After several 
days of relearning the microinstruc­
tion format and developing the con­
version and division subroutines, I 
finally ran my assembly test . To my 
surprise, it now ran in just under 22 
minutes, an improvement of over 6 

hours. Note that in the assembly­
language program multiplication was 
not required, because all that is need­
ed for prime number detection is divi­
sion and determination of the re­
mainder. The quotient proved useful 
in controlling the inner loop. 

Test Problem and 
level II BASIC 

I sent back my TRS-80 Level I 4 K 
computer. A short time later it came 
back with Level II BASIC and an ex­
panded 16 K bytes user memory. The 
original test problem now ran in 6 
hours and 31 minutes. This improve­
ment was approximately 9 % ; there 
was an $11 investment for each per­
cent of performance gained. 

Test Listing Run Time 
hours minutes seconds 

Description 

1 1 8 12 13 TRS·80 Level I Nonoptimized BASIC 

My next expansion of the system 
added a floppy-disk drive and more 
memory to a 32 K bytes total. There 
was an apparent five-second reduc­
tion in run time when the prime 
number output conversion was 
eliminated. However, I observed no 
noticeable performance change when 
the program ran in either the first 
16 K bytes of memory or in the se­
cond 16 K bytes. Now that I had a 
disk and the TRSDOS disk operating 
system, I thought of the real-time 
CLOCK function now activated and 
wondered about its effect on perfor­
mance. 

2 2 7 12 27 TRS-80 Level I Optimized BASIC 
3 3 6 31 10 TRS-80 Level II BASIC 
4 4 21 55 Z80 Assembler Language 
5 4 22 50 Z80 Assembler Language under TRSDOS Disk 

Operating System 
6 5 19 PUI for IBM 370·148 using Optimizing 

Compiler Test Problem and the 
7 6 56 370-148 Assembly Language 

IBM 370-148 Assembly Language 

Table 1: Summary of tests in our performance evaluation. In each case the program 
found integer prime numbers from 5 to 10,000. 

TRSDOS Disk Operating System 
I relocated my assembly-language 

program to hexadecimal location 

Text continued on page 92 

FINALLY, Apple II ~ software for the discerning comp terist, 
and the not-so-discerning beginner 

AppleAias •v 

Little Tricks ... 
A series of carefully explained subroutines containing a potpourri of 
useful programming techniques in Integer Basic and Applesofl. such as 
specific key stroke identification. timing loops, disappearing question 
marks on input, no question marks on input, and many more. 
Cassette (24K) ......... 14.95 Disk (32K) ... ..... . . _ 19.95 
Scroll Control"" 
Have you ever wondered why you cannot list an Integer Basic or 
Applesoft program one screen·page at a time? So have we, and we 
did something about ill Our machine language Scroll Control. hidden 
in RAM so as not to "bump" Into your program. can be engaged or dis­
engaged at a llick of the keyboard. Why be frustrated when instead you 
can control the scroll? Cassette ...... 9.95 Disk .. . ... 14.95 

Compulaw ~ Series 

~Amax Estimator™ 
This App\esoft program. prepared under the supervision ol an attorney, 
estimates disposable income after alimony and child support payments 
and federal taxes. For use by laymen and attorneys. 1980 tables. 
Cassette (24K) . _ ........ 9.95 Disk (32K) . ..... . ..... 14.95 

·pensionner"" 
A companion to Ali tax Estimator in Applesofl designed to calculate the 
present value of a pension in states in which a pension is subject to 
division in marital dissolution cases. 
Cassette (24K) .. . . . ... . . 9.95 Disk (32K) .. . ......... 14.95 

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

trademarks of Apple Computer. Inc. f 

Form-It-Out™ 
A series of routines in Integer Basic and Applesofl containing detailed 
explanation and examples of programming techniques necessary to 
professionalize your screen output. Included are right and center justi· 
ficalion. windowing, tabbing, cursor positioning among others. 
Cassette (24K) ......... 14.95 Disk (32K) . . . . . . . . . .. 19.95 
Track & Sector List™ 
This is the ultimate disk utility. Instead of a catalog, have you ever seen 
those dreaded words "110 ERROR"? Is all lost? N Ol Now your disk may 
be saved. Also you can eliminate bad sectors, remove control characters 
imbedded in file names. and more. This machine language program is 
supplemented by extensive tutorial documentation worth its weight In 
gold. Disk only (32K) . . . .. . .. .. . . .. .. . . .. ............ 29.95 

Hex and Decimal Learning Tree 'y 

My ABC's"' 
An early learning Integer Basic program using over one hundred and fifty 
high resolution graphic letters and pictures in a drlll-and-practice format 
designed to develop identification of capital and small letters. and 
association ot letters with pictures. Scoring capabili ty allows monitoring. 
Child tested and teacher recognized. Casselle(48K) 14.95 Disk 19.95 

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

P.O. Box 774M 
Morristown, NJ 07960 
(201) 539-3770 Add $1.50 /item, shipping and handling 

·professional, but not a substitute for 
legal advice INCORPORATED , .. 
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tor 6800/6809 
Software 

Technical systems consultants , inc, is The source tor your 
6800/6809 systems sottware needs. From FLEX'" , the standard 
disk operating system ot the 680X tamily , to sort/Merge, your 
systems reouirements can be tilled with the highest quall\Y 
sonware in the industrY· Nowhere else can you !ind such variety 
trom a single source. Here are some ol the most populaf'. 

6800 
6809 

program Name 

FLEX tor sWTPC 

$90 
$90 

FLEX tor ssB 

90 
90 

Elltended s1>.S\C 

100 
100 

Elltended s1>.S\C Precompi\er 

so so 

s1>.S\C 

6S 
6S 

a1>.S\C precompi\er 

40 
40 

FLEX sort/Merge 

7S 
7S 

Tellt Editing system 

40 
3S 

1>.ssemb\er 

40 
40 

Tell\ processing system 

60 
N/A 

SS 
7S 

100 
60 

QebUg package 

FLEX Uti\\\ies These packages are available on either 8" or 5" sott-sectored 
FLEX diskettes (5" 6800 is FLEX 2.0) . Price includes user's 
manual and object code diskette. certain programs are available 
on cassette . contact Technical systems consultants tor pricing 
All orders should include 3 percent tor postage and handllng 
(8 percent on foreign orders). Master Charge and Vis• 

are welcome. ••FLEX is a t,.demork ol Technical Systems Consulfanls, lnC 

techn\ca\ 1y1tern1 
con1u\tant1, \nc. 
Box 2574, West Lalayette, IN 47906 

{317) 463-2502 
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s,.-l\A'tED 
Reuolutlonar, 
Computerized 

Math! 

m-u:MATH Rnpandi 
• x. -A. 

En11r · 

X • A, 
X•O 

1 TAN IX!• COS IXI + llCSC IXI; 
Ru;panw. 

f 2 • SINIXI 
Symbollit Jnt1p1111an/ 

1 INT IX'COSIA"Xtll, XI; 
f SIN (Xtl'AI/ (l"Al 

Symbohc Minn l t1 't'tJi.tonl 
! II.XI 

lo.Al t- 1; 
f 11, - X/AI. 

IO, I/Al, 
£1.1e1 Arithm11id 

? 991"9tll/21 /•0tJ5; 
• 2960892246J40181"4278J489~9J 

256205H9!87144JJ00411J56 ll884J 
2003904069281504517 22S917 7 859JOJ07 
4919J66525964JJJ51 / I 2500000000000 

muMATHtm e These examples illustrate only a 
few of the many symbolic math 
capabilities af muM AT H. Note 
that it is not limited to numerical 
evaluation as in BASIC or PASCAL. 

e Available for 8080, 8085 and Z80 
processor-s using standard CP/M*, 
CDOS* and IMDOS* operating 
systems. 

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

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

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

e Also available from The Soft 
Warehause is a sophisticated LISP 
language Interpreter for the above 
processors and operating systems. 

e All software with extensive dacu­
mentatlon is immediately available. 

e Call or write directly for fast ~e­
sponse. 

• Manufacttlf'en ' l't!gistered trademarks. 

P.O. Box 11174, Honolulu, H1W1ii 96828 
Telephone (808) 734-5801 

@Copyright The Soft Wal't!bouse 1980 
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Listing 4: Prime-number generator coded in ZBO assembler for the TRS-80. The Radio 
Shack Editor and Assembler package was used. The efficiency of assembler coding is 
clearly shown in the greatly reduced execution time. No interpretation is required; we 
are speaking in the "native language" of the machine. 

START 

. 
DLOOP 

. 
DONE 

. 
TOTAL 
WORK 

NUM 
NUM2 
COUNT . 
DC HAR 
DSPLY 

. 
DCONV 

DCONVl 

DCONV2 

ORG 
LD 
INC 
INC 
LD 
LD 
SUB 
LD 
SBC 
JR 
LD 
LD 

7000H 
HL,(NUM) 
HL 
HL 
(NUM),HL 
A,10000<8< -8 
L 
A,10000< -8 
A,H 
C,DONE 
DE.I 
(NUM2),DE 

LD DE,(NUM2) 
INC DE 
INC DE 
LD (NUM2),DE 
LD BC,(NUM) 
LD HL,O 
CALL DIV16 
LD A,H 
OR L 
JR Z,START 
DEC BC 
LD A,B 
OR C 
JR NZ,DLOOP 
NUMBER IS PRIME 
LD HL,(NUM) 
LD IX , WORK 
CALL DCONV 
LD HL,WORK 
CALL DSPLY 
LD HL,(COUNT) 
INC HL 
LD (COUNT),HL 
JR START 

LD 
LD 
CALL 
LD 
CALL 
JR 

HL,(COUNT) 
IX, WORK 
DCONV 
HL,TOTAL 
DSPLY 
$ 

'TOTAL=' 
'12345 
3 

;GET NUMBER 
;BUMP NUMBER 
;BY TWO TO INSURE ODD VALUE 
;SAVE FOR NEXT TIME 
;LSB OF 10000 
;DOUBLE PRECISION COMPARE 
;MSB OF 10000 
;CHECK HIGH BYTE 
;END OF RUN 
;START VALUE 
;SAVE IT 

;DIVISOR 
;BUMP IT 
;TWICE TO KEEP ODD 
;SAVE FOR NEXT TIME 
;TARGET 
;CLEAR HIGH HALF OF DIVIDEND 
;PERFORM 16 BIT DIVIDE 
;CHECK REMAINDER 
;IF ZERO WAS DIVISABLE 
;AND NOT PRIME 
;CHECK FOR ONE 
;AS THIS MEANS WE 
;HAVE GONE HALFWAY 
;NO, LOOP 

;DISPLAY THIS NUMBER 
;WORK AREA 
;CONVERT TO ASCII 
;AREA FOR DISPLAY 
;TO SCREEN 
;COUNT PRIME NUMBERS 
;BYONE 

;DISPLAY TOTAL COUNT 

;CONVERT TO ASCII 
;DISPLAY STRING 

;LOOP 

DEFM 
DEFM 
DEFB 
DEFW 
DEFW 
DEFW 

1 ;NUMBER TO BE TESTED 

EQU 
LD 
CP 
RET 
CALL 
INC 
JR 

LD 
LD 
LD 
LD 
INC 
LD 
INC 
SUB 
SBC 

0 ;TESTING NUMBER 
0 ;COUNT OF PRIME NUMBERS 
DISPLAY STRING TO SCREEN 
33H ;LEVEL II CHAR DISPLAY 
A,(HL) ;GET CHARACTER 
3 ;END OF STRING? 
Z ;YES, DONE 
DCHAR :LET LEVEL II MANAGE SCREEN 
HL ;BUMP MEMORY POINTER 
DSPLY 
CONVERT HL TO 5 DIGIT AREA POINTED TO BY IX 
C,' ' ;TRIGGER AND ASCII CHARACTER 
B,5 ;COUNT OF CONVERSION 
IY,CTBL ;CONVERSION TABLE 
E,(IY) ;LSB OF FACTOR 
IY 
D,(IY} ;MSB OF FACTOR 
IY 
A ;CLEAR C FLAG AND DIGIT COUNTER 
HL,DE ; 16 BIT SUBTRACT 

Listing 4 continued on page 92 



PU1828-
28 Column 1he.rmal, 
240 L.P.M., 
Dot Matrix, Plotter 

.. 
' I 

PU1IOl-
16 Column Thermal, 120 L.P.M. 

PU1800-
20 Column Thermal, 120 L.P.M. 

Coming Soon: 
80 Column Thermal, 240 LP.M. 
Dot Matrix, Plotter 

PU1100-
20 Column Impact, 120 L.P.M, 

olivetli 
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SEE CORVUS 
HIGH PERFORMANCE 

PERIPHERALS 
AT THESE 

SELECTED DEALERS 
ARI.ZONA 
Computerland 
Phoenix 602/956-5727 
CALIFORNIA 
Compuler Warehouse 
Bakersfield 805/397-7555 
Computer Place 
Carmel 408/624-7111 
Comp uterla nd 
los Allos 415/941-8154 
Computers Are Fun 
los Angeles 2131475-0566 
Computer Merchant 
San Olego 71 4/583-3963 
Mlcrobyte Computer Store 
San Jose 4081377-4685 
Computerta nd 
San Rafael 4151459-1767 
Computer City 
Sanla Ana 714/549-7749 
The Computer Store 
Sanla Monica 213/451·0713 
COLORADO 
Computerland 
Denver 3031759-4685 
CONNECTICUT 
The Computer Store 
Stamford 203/355-1920 
DELAWARE 
Computerland 
Newark 3021738·9656 
FLORIDA 
Compuler Vlllage 
Miami 305/265-5965 
Gull Coast Computer 
Miiton 9041994-8506 
GEORGIA 
Advanced Computer Technology 
Allanla 404/255-8984 
flLINOIS 
Farnsworth Computer 
Aurora 372/851·3888 
Personal Computing 
Chicago 3121337-6744 
Compu1er Station 
Granite City 618/452· 1860 
Computerla nd 
Mundelein 312/949-1300 
IOWA 
Lyon Co ., Inc. 
Jefferson 5151385-4275 
LOUISIANA 
Microcomputers 
New Orleans 504/821 ·0870 
MASSACHUSITTS 
The Computer Store 
Cambridge 6171354-4599 
MICHIGAN 
Level II/ 
Delroll 313/525-6200 
MINNESOTA 
Personal Business Systems 
Minneapolis 612/929-4120 
MISSOURI 
Computer Countl'J 
Florissant 3141921-4433 
Computers-ASP 
Kansas City 81&741-8013 
Forsythe Computers 
St. Louis 314/721-4300 

NEBRASKA 
Altair Computer 
Lincoln 402/474-2800 
NEW JERSEY 
Computer Mart 
lselln 201 /283·0600 
Computer Encounters 
Princeton 609/924-8757 
NEW MEXICO 
South Wesl Computer 
Las Cruces 5051525-2842 
NEW YORK 
Byte Shop East 
Levlttown 5161731-8116 
Computer Factory 
New York 212/667-5001 
Daiei Stores 
New York 212/921-01 10 
Computer Store 
Rochester 7161244-5000 
NORTH CAROLINA 
Standard Computers 
Charlotte 704/399-0228 
Byte Shop 
Raleigh 919/833-0210 
OHIO 
Personal Compu1ers 
Columbus 614/475-2007 
OKLAHOMA 
Contemporal'J Sounds 
Enid 405/233-3883 
SOUTH CAROLINA 
Byte Shop 
Columbia 803/771-7624 
TEXAS 
Computer Corner 
Amarillo 606/355·561 8 
The Compushop 
Dallas 214/234-3412 
KA Electronic Sales 
Dallas 214/634-7870 
Computer Solutions 
San Antonio 512/341 -8851 
UTAH 
lnkley's 
Sall lake City 801/486-3921 
VIRGINIA 
Computer Works 
Harrisonburg 703/434· 1120 
The Computer Place 
Roanoke 703/962·3661 
Home Computer Center 
Virginia Beach 604/340-1 977 
WASHINGTON 
Computerland Store 
Federal Way 2061927-8585 
WEST VIRGINIA 
Computer Corner 
Morgantown 3041292-9700 
WISCONSIN 
Blue lakes Computer 
Madison 608/257-4424 
CANADA 
Corvus ot Canada 
705/474-5823 
GREAT BRITAIN 
Keen Computers 
602/583254 

Listing 4 continued: 
JR 
INC 
JR 

C,DCONV3 
A 

DCONV3 ADD 
DCONV2 
HL,DE 

OR 
JR 
LD 

A 
Z,DCONV4 
C,'O' 

DCONV4 OR c 

CTBL 

LD 
INC 
DTNZ 
LD 
OR 
LD 
RET 

DEFW 
DEFW 
DEFW 
DEFW 
DEFW 

(IX),A 
lX 
DCONVI 
A,{IX-1) 
'O' 
(JX-1).A 

CONVERSION TABLE 
10000 
1000 
JOO 
JO 
I 

; 16 BIT DIVISION 
DIVIDEND= HLBC 

DTVISOR=DE 
QUOTIENT= BC 

REMAINDER = HL 
DIVl6 LD A ,1 6 
DIV161 SLA C 

RL B 
ADC HL,HL 
SBC HL,DE 
JR NC,DIV162 
ADD HL,DE 
JR DIVl63 

DIVJ62 INC C 
DNl63 DEC A 

JR NZ,DfVJ61 
RET 

END START 

;UNDERFLOW 
;BUMP DIGIT 
;CONTINUE BUJLDUP 
;COMPENSATE FOR UNDERFLOW 
;NON-ZERO DIGIT? 
;NO, ZERO, DO NOT RESET TRIGGER 
;ASCII TRIGGER 
;TURN INTO ASCll (OR BLANK) 
;STORE DIGIT 

;COUNT DOWN 
;MUST SHOW A ZERO DIGIT 
;IF ZERO 

; 16 BIT DIVISION 
;MOVE C REG 
;NOW B WITH CARRY 
;BUMP REMAINDER 
; 16 BIT SUBTRACT WITH CARRY 
;UNDERFLOW 
;ADJUST 
;SKIP SETTING QUOTIENT BIT 
;BUMP QUOTIENT 
;DECREMENT LOOP COUNTER 
;LOOP TIL DONE 

Listing 5: Test program coded in the PL/I language for the IBM System/370-148. An 
optimizing compiler was used to run this version. Compilation is more efficient than in­
terpretation in reducing execution time. This program also finds prime numbers. 

PRIME: PROC OPTIONS(MAlN) REORDER; 
DECLARE (C, D, M) FIXED BINARY(3l) lNIT(O); 
DOM = 3 to 10000 BY· 2; 

DO D = 3 TO M/2 BY 2; 
IF MOD(M, D) = 0 THEN GOTO NOTJRIME; 

NOTJRlME: 
END; 

END; 
C = C +I ; 
PUT LIST(M); 

PUT SKIP DATA(C); 
END PRIME; 

Text continued: 
7000 and constructed a disk operating 
system command (CMD) file. When 
run under the disk operating system, 
the test problem execution time was 
extended by 55 seconds. I attributed 
this delay to the 25 ms interrupt from 
the expansion interface and the pro­
cessing required to service the inter­
rupt and update the clock. This 
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amounted to about 4 to 5 % 
overhead. Using the disk operating 
system BASIC, the T command to 
tum off the interrupt will speed up 
the execution of programs not requir­
ing clock functions . Listing 4 
represents the 280 assembly-language 
version of the prime number finding 
program. 



Even at 5=12 a01., its hard to quit 
playing Personal Software™ strategy gatnes. 
A quick game before turning in can become an all-night 
session when you load any of the Personal Software ·· strategy 
games into your Apple: PET* or TRS-80:" They'll challenge, 
teach and entertain you. And now there are two new games­
Gammon Gambler ·· and Checker King ·· -joining Bridge 
Partner,'" Time Trek ·· and the best-selling Microchess:· 

Gammon Gambler is a sure bet. With ten levels of skill, 
you can begin a novice and become 
an expert. Whichever level you play, 
the computer moves so quickly 
you don't have to wait. The 
program follows U .5. 
tournament rules, and in­
cludes the doubling 
cube to spice up the 
game. Written for 
the Apple and 

Gammon Gambler PET by Willy 
Chaplin. 

Checker King-you probably forgot 
how much fun it is! If you move and 
change your mind, take it back and move 
again- without a peep from the computer. 
Play eight skill levels. Add and remove 
pieces. Save three board positions for later 
play. And solve three challenging checker 
puzzles. Written by Michael Marks for 
the Apple, PET and TRS-80. 

Microch ess, the most widely used 
personal computer chess program, is a 
nearly perfect chess opponent for the total 
novice or the advanced enthusiast. Written 
by Peter Jennings for the Apple, PET and 
TRS-80 . 

• Appl~ IS .) tr'1demilrk or Apple Computer, Inc.; PET IS a 
tndem.uk of Commodore Business M.Jchines, lnc.; TRS-80 15 
a uadem.uk of the Radio Shack D ivision of Tandy Corp. 
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Bridge Partner. You against the computer in over 10 million 
different hands of contract bridge. You can even specify the 
hands' high card points. Written by George Duis man for the Ap­
ple, PET and Level II TRS-80. 

Time Trek is easy to learn, dif­
ficult to master and impossible to 
forget. Take command of a starship 
in real-time action to make the gal­
axy safe again. PET version by Brad 

Templeton. TRS-80 program 
by Joshua Lavinsky. 

Personal Software, Inc., 
also produces the VisiCalc '" 
program (the software that's Checker King 

revolutionizing personal 
computing), CCA Data Management Sys­

tem, the Vitafacts series and other exciting 
software for the Apple, PET and TRS-80. 

Nowthatyou'vereadaboutthe Per­
sonal Software programs, go see a 
demonstration. For the name of your 
nearest Personal Software dealer, call 
(408) 745-7841 or write to Personal 
Software, Inc., 592 Weddell Drive., 
Sunnyvale, CA 94086. 

,,~~~ 
sor-•' -

• 



Listing 6: Test program coded in assembler language for the IBM 370. Writing in the 
native language of this very fast machine, we obtain the shortest time for finding prime 
numbers from 5 to 10,000. 

LA 
SR 
LA 
LR 
LH 

OLOOP LA 
LR 
SRL 

!LOOP SR 
LR 
DR 
LTR 
BZ 
BXLE 
CVD 
UNPK 
01 
PUT 
LA 

NEXTO BXLE 
CVD 
UNPK 
01 
PUT 

R2.5 
RlO,RIO 
R6,2 
R8,R6 
R9, = H' lOOOO' 
R3,3 
R7,R2 
R7,l 
R4,R4 
R5,R2 
R4,R3 
R4,R4 
NEXTO 
R3,R6,ILOOP 
R2,WORK 
DATA(7),WORK+4(4) 
DATA+6,x'FO' 
SYSPRINT, DATA 
RI0,1(.RlO) 
R2,R8,0LOOP 
RIO, WORK 
DATA(7), WORK + 4( 4) 
DATA+6,X'FO' 
SYSPRINT. DATA 

STARTING VALUE FOR TEST 
COUNT OF PRIME NUMBERS 
LOOP INCREMENT - INNER LOOP 
LOOP lNCREMENT - OUTER LOOP 
UPPER LIMIT FOR OUTER LOOP 
STARTING VALUE FOR TESTlNG NUMBER 
COMPUTE INNER LOOP LIMIT 
DIVIDE BY TWO 
ZERO EVEN DIVIDEND PAIR 
LOAD ODD DIVIDEND VALUE 
R3 IS DIVISOR 
CHECK REMAINDER 
ZERO rs NOT PRIME 
INNER LOOP 
CONVERT PRIME NUMBER TO DECIMAL 
MAKE EBCDIC 
SET SIGN CORRECT 
OUTPUT PRIME NUMBER 
INCREMENT PRIME NUMBER COUNT 
OUTER LOOP 
CONVERT COUNT TO DECIMAL 
AND TO EBCDIC 
SET SIGN CORRECT 
OUPUT COUNT 

TURN-ON! 
Now have full computer control of up to 256 lights, appliances and even wall 
switches without special wiring. The SclTronlcs REMOTE CONTROLLER permits 
direct control of the inexpensive BSA remote line-carrier switches sold by Sears, 
Radio Shack and many others. 

HOW IT WORKS: Writing 3 control words to the controller board sends one of 6 In­
structions over the a-c line to the desired switch. The Instructions include any 
remote on, off, all off, any light bright, dim, or all on. Reading the board tells If 
busy. 

FEATURES: * FULL S-100 COMPATIBILTY-all lines fully 
buffered, board address dip switch select­
able to span 65K. * FULL TRS-80·1 COMPATIBILITY-board 
housed In allracllve woodgrained case with 
power supply and connector cable allows 
direc t connection to TRS-80-1 expansion port. * COMPATIBLE WITH OTHER SYSTEMS-com­
bination of on-board select switches and 

APPLICATIONS: 

complete connector wiring Information 
allows ease of use wllh Apple II , PET, KIM, 
SYM, HEATH H8, plus others. 

* SYSTEM SELECT SWITCHES- chose active 
high or low Inputs, addressed or 110 drive, 
parallel or serial entry, non S-100 Inputs like 
VMA, c locking on any transition. * SIMPLE TO USE- sample software Included 
for all systems listed, all IC's socketed. 

* Make your entire home, business or apartment " computer controlled" * Save energy by controlling lights and appliances * Control lights and alarms for security systems 

. .. 
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REMOTE CONTROLLER BOARD 
ENCASED SELF POWERED 
CONTROLLER FOR TRS·BO·I 
remote swllches not Included 

Send check or money order to: 
SciTronlcs Inc. 

$159. 

$184. 

523 S. Clewell St., P.O. Box 5344 
Bethlehem, PA 18015 
(215) 868-7220 

Please list system with which you plan lo use controller. 
Master Charge and Visa accepted. PA residents add sales tax. 
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Test Problem and the 
large System 

At the completion of the TRS-80 
testing phase, I coded two versions of 
the test problem to be run on the IBM 
370-148. Listings 5 and 6 show PL/I 
language and 370 assembler language 
codings of the prime-number 
generator. The execution times show­
ed little difference. The PL/I version 
(compiled, rather than interpreted) 
ran in 1 minute and 19 seconds of 
processor time. The test run in 
assembler language used 56 seconds 
of processor time. 

The best comparison between the 
two machine's capabilities is arranged 
by counting the number of instruc­
tions needed to perform division; 
twelve for the TRS-80 (ten of which 
are looped sixteen times) and one for 
the 370. Performance difference is 
also indicated by the average execu­
tion time of 1108 µ,s for the 280 divi­
sion subroutine versus 30. 7 µ,s for the 
DR (divide register into register) in­
struction of the 370-148. This is a 
time ratio of 36 to 1. If you compare a 
less complex function, such as 16-bit 
storage-to-register load, the TRS-80 
performs closer to the 370 capability; 
the 280 LO HL,(n) instruction takes 
16 cycles or 9 .008 µ,s, and the 370 load 
halfword takes 1.958 µ,s. The 16-bit 
load operation compares as a 4.6 per­
formance ratio . Thus, it is shown that 
a single instruction comparison does 
not always represent the required 
work performance ratio. 

Conclusions 
The test program I chose can be run 

with the same results on both the 
TRS-80 and the IBM 370-148 . There 
is a difference in system throughput 
and cost. An analysis of the TRS-80 
performance indicates that the adver­
tised improvements of Level I 
keyword abbreviations and Level II 
BASIC are present. The analysis of 
the TRS-80 BASIC versus 280 
assembler language shows a signifi­
cant improvement in assembler 
language, if you care to code the pro­
gram that way or if you need the 
speed. I now have an answer for my 
friends at work when they ask about 
the speed differences between my per­
sonal computer system and the im­
personal IBM 370-148.• 



.. J.-

-

Record keeping probletns~ Our CCA Data 
Managentent Systetn solves thent easily. 

Having information at your fingertips can make your job a 
whole lot easier. And that's what the CCA Data Management 
System is all about. 

With this Personal Software ·· package and an Apple II ·· 
or TRS-80 '" disk system, it will be far easier to keep inven­
tories, customer lists, accounts receivable and payable records, 
patient histories and many more items. 

ln fact, you can use the CCA OMS for all of your data 
management needs, rather than buying (expensive) or writing 
(time consuming) separate programs for each applica­
tion. That's because OMS lets you create your own 
filing systems, adapting itself to the types of records 
you keep. You specify the number and names of 
each data field-without any programming. 

With OMS keeping all of your records, you only 
have to learn how to use one system. That's 
easier; too. It's menu driven, with plenty of 
prompts to help you create files and add, 
update, scan, inspect, delete, sort, con­
dense and print data. Our compre­
hensive 130-page step-by-step // 
instruction manual even provides 
complete "how to" inventory and 
mailing list applications so you 
can start processing immediately. 

OMS is a very powerful sys­
tem, with more file and record 
storage capacity than other data 
base programs on the market. 

Circle 59 on Inqu iry card. 

And it also gives you greater data handling flexibility. To cus­
tomize OMS, write add-on BASIC programs that read or write 
OMS files and perform any kind of processing you want. 

You can sort and print your data in nearly any form of 
report and mailing label you want. Sort data by up to 10 fields 
for zip code, balance due, geographic location or whatever. 
And print reports with subtotals and totals automatically 
calculated. 

The CCA Data Management System, written by Creative 
Computer Applications, has two years of field testing on other 
microcomputers. Now Personal Software makes OMS avail­

able on the TRS-80 Level II and Apple II and II Plus 48k 
disk systems. And at under $100, OMS is also easy to afford. 

One demonstration will convince you how easy com­
puterized record keeping is. Ask your Personal Software 

dealer to show you. To locate your nearest dealer; 
contact A?rsonal Software, lnc., (408) 745-7841, 592 
Weddell Dr., Sunnyvale, CA 94086. 
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Editorial Listing 1 continued from page 12: 
)On 

5i!l•il 
wh ch_rin!I 

Btb tC' 

rin!il-UH! 
5econd-eon l.iJct._r ins 
Lhird-caot.acL_r in!I 
t.oL-l.ilH 
Li••-lat.alit.w 
•ar•ln -l.i•e 
turrvn L. _li11e 
hiJl f-LiH~ 

auillr l•r-Linie 
'!. l aell_ in-lot.• 1 i t..w 
du1u~ 
LDt.illll-duraLion 

ntaKinu11 
t.olal-•cli,..se 
rin•-fra111ies 
current._ .. hol. 

INTECERl 
INTEGERl 
( 5•cond • t.hird H 

ab so 1 u l•-L i1111t; 
11bsolul•-l.i•e; 
•bsolut.e_t.iael 

r tsbso lule_Li •• J 
absolut.e_t.i•vf 

: absolu t.e_ t..iael 
: absolut.e_t.iaie; 
: absolul•-li1u1 ii 
: absolut.•-t.iattJ 
i •b•olut.•-tt•ei 
t absol ut.e_\.i•e; 
: •b•olut.e_t.t•ei 
: ab-solul•-t.i•t1 i 

e:1it~o1ourew I 
e:1it~o•ure5; 
exPosuresJ 
SKPO~ur••i 

l.en-shot.- •rou,.-in1 PACKED ARRAYCO • • 9) OF ~n-e><Posure_det.ail; 
t.ranaian l.-'ihoh. t PACKED ARRAYCO •• 1 ) OF ~n-exPosure-del.ai l i 

PROCEDURE n1w-•U• I 
VAR 

olu ff : STR INCC24JI 
C'l•11r_1crean : CHAR; 

BEGIN 
•t.uf t !• ' 
clear_screen i • CHRC 24 ); 
WRI TELNC clear-1creenrslutt H 
WRITELN( ' ' >I 
WR ITELN( ' ' ll 
WRITELN( o > 

END Cnew-Pil!lll'H 

PROCEDURE ••\.-ll'1r-a:11et.er< VAR t.i•e t1b5olu \.e_ t.t•e H 
VAR 

il-•t.r in• t STRI NG[ 12a1 ; 
i I INTEGER ! 
Per lad I BOOLEAN I 
dool.aLeounl : INTECERI 
t'ilct.or • r-esult. : JHTECER; 

PROCEDURE odd_a_di9H( •o•llion INTEGER )I 
VAR 

dl9!l I INTECERI 
BEGIN 

dl91l l • (ORD<a-slrin1CposH!onJ)-ORD( '0' ))I 
IF ~er lad THEN 

BEGIN 
decin1l ... coun t. : = d1ch1ail ... counL + 1; 
IF dtci•ll-count.. < 4 THEN 

BECIN 

SPECIALIZING IN 

t.i••· t.ho1J5iindt.hs : ... t.1••· lhousandlh5 
t < < 1000 " d .. H > DIV ho~or >I 

faclor : • 10 • faclor 
ENO 

END 
ELSE Cbv1'ort1 ?"•riodl 

t.i•••unit.5 h • C t.h1e.unit.-s • fac t.o r> + di:i:U .. 

BECIN C!l•l.-P"ara••l.•r> 
PAGE( OUTPUT II 
t.iae.unit.s : - o; 
t.i•e . t.hou s~nd t.hs !• O' 
WHILE ( ( t.i•e . uni t.s=O) AND < li 11 e. t.hou H1ndt.ha•O) > DO 

BEGIN 
f~ct.or != 10; 
dect•al _count. : ~ 01 
Period : • FALSE; 
llRITELH< s ll 
READLN< a _slrln• )I 
FOR i : • 1 TO LENGTH< iiiJ_<St.rinSI > DO 

BEGIN 
CASE a _Hrln•Cll OF 

, 0 ' ' , 1 ' , # 2' , , J• , , 4 ' ', :s· , • 6 ' ' , 7 # • , 8# •• 9' ; 
•dd_o_d i•l l< i )I 

'.': 
Period :~ TRUE 

END 

END 
END CWHI LEl 

END Cset._Paraniet.Rr H 

PROCEDURE in! Ual lze l 
VAR 

I : INTECERl 
BEGIN CinHlolizel 

$ : • ,., ; 

current._t.iae.unit.t: ! • o; 
current._liae. t.houwandt.hs : • 01 
c::urrent._shot. t • 01 
t.en _shot. _tlrouPind(OJ .Qurost.ion 
t.en _chot._1rou,.in11C 1 J. dur ait.ion 
t.en-shol.-liCrouPin•C 2 J. duration 
t.en _shot._.arouPin!IC 31. durat.ion 
Len_shoL - • r ouPinSIC 4 l .duralion 
lvn - sho t. _s.rcuP i ngC 5 l. dur a Li an 
t.en ... shot. - ilrouPtns-C6 J .duroslion 
len _1hol_srouPin11C 7 J . durat.i on 
Len _shot._!frouPin•C BJ. dur at.ion 
t.en .. sho t. _1r ouPin1C 9 J . dur1 t.ion 

FOR I : a 0 TO 9 00 

:= 1' 
!= 41 
I; 161 
i · , . ; 
:= 12e; 
:· 256; 
:= s12; 
I; 10241 
: ~ 2049; 
I • ~0961 

t.en_chot.--9roul'in•C i J , wilt t._af t.er 

t.ransi en t. .. 1hot.1COJ .durat.ion 
t.r an'lient._1hot.tiC l J .dural ion 
FOR i : • 0 TO I DO 

! = 4f 
:=- 32; 

Listing 1 continued on page 98 

QUALITY MICROCOMPUTER HARDWARE 
INDUSTRIAL• EDUCATIONAL• SMALL BUSINESS• PERSONAL 

BUILDING BLOCKS FOR MICROCOMPUTER SYSTEMS, CONTROL & TEST EQUIPMENT 

96 Much 1980 © BYTE Publications Inc 

R2 1/0 
2K ROM 
2K RAM 

3 Serial Ports 
1 Parallel Port 

WIRED: $295.00 

HACK MOUNT 
CARD CAGES 
KIT: $200.00 
WIRED: $250.00 

16 KRAM 
FULLY STATIC 
MEMORY 
KIT: $279.00 
WIRED: $310.00 

TT·10 
TABLE TOP 
MAINFRAMES 
KIT: $340.00 
WIRED: $395.00 

Circle 60 on Inquiry card. 



Operating Power! 
with 

l/OS™Version 3.0 
8080/Z80 OPERATING SYSTEM 

The former TSA/OS has been 
significantly upgraded and 
improved ... 
• New Spooler 
• Hard disk support 
• Big files supported (over 

200,000,000 bytes) 
• New system support functions 

and utilities 
• Improved versions of standard 

utilities 
• New improved manuals 

$150 gets it all I/ OS, 
spooler, utilities, manuals! 

(plus dealer configuration charges) 

Now also available 
for the Radio Shack 
TRS 80 MODEL II! 

A BIG SYSTEM OS 
FOR YOUR MICRO! 
• True 'sysgen' for an optimized 

system for any hardware 
• Support for most popular 

terminals, devices and systems 
plus user driver interface 

• CP/M" - coos· - soos· 
compatible 

• Supports systems with multiple 
disk types (two or more drivers) 

.,. Digital Research, Cromemco, SD Systems 

SPECIAL OFFER 
for 

TRS 80 MODEL II - I/OS 

PLUS 
the Wp DaisiM Word Processor ... 

$550 
total price! 

**NEXT MONTH** 
I/Pasca l™ compiler 

I/SAL™ structured assembler 
... more to follow! 

***** 
Soltware for I/OS - TSA/ OS - COOS - SOOS -
other 8080/Z80 OS*M operating systems 

Circle 61 on Inquiry card. 



WHAT IF? 
WHAT IF 

interest rates climb another two points? 

WHAT IF 
we retire long-term debts earlier? 

WHAT IF 
we could increase our market share by 7% by 

hiring three more salesmen? 

WHAT IF 
a 30% increase in advertising could produce a 

5% increase in sales? 

WHAT IF 
passenger seat sales increase Yi% per month 

for the next 24 months? 

WHAT IF 
gasoline price increases drive delivery costs up 10%? 

WHAT IF 
you had a tool to evaluate your "what ifs"? 

minimodel 
is just such a tool. It can answer your "what ifs" 
in minutes, and you don't need to know a thing 

about programming to use it. 

minimodel 
allows the business manager to build a model of any 
corporate activities. You provide the assumptions and 
MINIMODEL responds with a projection of how those 
assumptions will affect your sales volume, revenues, 

costs, profitability, cash flow or any factors you specify. 

minimodel 
is completely flexible to permit virtually any 

combination of assumptions and event sequences. 
Model size is limited only by disc capacity. 

mini model 
is designed by professionals for the business 

manager who wants to know "what if?" 

mini model 
is currently available for Horizon S/D/Q, 32K and 
for TRS-80, 32K. (Requires CP/M and C BASIC) 

Other versions are in production - please enquire. 

minimodel™ 
FINANCIAL PLANNING ASSOCIATES 
55 University Avenue, Suite 600 
Toronto. Ontario M5J 2H7 

For 0 Horizon 0 Single O Double O Quad. Density 
0 TRS-80 Model I. 

Please send 0 Minimodel $495 (U.S. Funds) ___ _ 
0 Manual only $50(U.S. Funds) ___ _ 
0 Send C.O.D. ($10 extra) _____ _ 
0 Full payment enclosed $ _____ _ 

Charge my O Visa O Mastercharge Acct. it _ _ __ _ 
Expiry date ______ Signature ____ ____ _ 
Name _ ____________________ _ 

Address _____ ______________ _ 

City _ ______ State _____ __ Zip ___ _ 

I have a ____ ________________ _ 

Please advise when Minimodel will be available. 
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Listing 1 continued: 
t. r ansien L_5hot.sC i J. r..tai t. _a fL er : ;. overhead _Q1.1ri1 l i on ; 

'f. : ..: • Prell•1nary dala ini\.1a1l:a l.1 on ' ; 
new_fi'aSet 
URlTELNC 

••t.o t. ali l~" i5 defined i16 t. h1e r r-011 second lo lhird conlac t. s ' ); 
!. : ::1: • En ler nuo.ber of em~o5ure!i.'; 
!lel _Parame l er< Qura•~ > i 
••u: tftliu 11 :~ dufh~~.u n i.Ls; 
'i := 'En l er nu•b ttr of e)CPO$urv5 du r Jn; lo l a l it.'lf'; 
REP EAT 

BEGlff 
!le l _Para1aeler< duw.•'l;t H 
t.o l al _ec lhu;e != du n1n.~.unit.s 

ENO 
UNTIL 

( Lot.a l_ecli~se > 0) 
AN D 

( Lot.a l _ec l iPse < aax i•u111 H 
s :=' Ent.er l.i•e or t.ot.al t l'!il in •seconds . t..housandt.hs'"' ; 
se l -~ 1r a•e t. er< t.1•• - l ot..ali t.1:1 H 
s := • Ent.er s l ad(. lilhe •ardin ( tn is;eco nds ) ' ; 
!le t. _Par a11eler( s l ack _ in _ t.ot.a 11 L~ ); 
er ash_ ahead : = TRUE 

ENO <.1nit.iallz~H 

PIWCEliURE err or _abor-t. i 
BEGIN 

111a:: i111u"" : = 2so; 
t.ot.al_ecl 1,.se : • :!'OO i 
rln!l_fra•es ! : 2S i 
WRTTELN< 'Un r eco verable e r ror 1n dilil ' ) ; 
crash_ah~ad : • FALSE 

END; 

PROCEOU~E sub t.rac t. _ t. ime< a•b : absolut.e_ t.u1e i VAR c : absolule _li•e ); 
BEGIN 

c. Lhou 5and t.hs : : a . Lh ousandt.hs - b. Lhousand t.hfd 
s i ~•• : • o; 
tr c . t.housand t. h~ < O THEN 

BEGIN 
c . Lhou sandt.hs := c. t.housiln dt.hlii +- 1000; 
siS•a :a - l 

END; 
c.un1t.s : : 41 , un1t.s, - b . u n1l'io + sis1u1 

ENI•; 

PROCEOUf'.:£ divide_ t. h1e< 
VAR a : ~bsolul& - l.i•e ; 
b : absotu t.e_ t. hit> ; 

C a <-- b DIV n ) 
VAR 

n : INTEGER 

P rt1 : INlEG ERC l6 Ji 
B~CIN 

a ,\.hOUSilOdlhs : ::i: Q; 
a . un1t.s : ~ o; 
o : 111. b.unilsi 
0 ! ;i: {I * 1000; 
Q : ~ Q t b .t.h DUSijlnd l.hsi 
o:=oOIV n; 
P := o CI I V 1000i 
1F ? ' 32768 THEN 

a . uni t s :~ TR UNC<P H 
f' : • Cl - ( 1000 * .. ) ; 
lF P < 32768 THEN 

a . t.housand t.h~ : • TRUNC< ~ ) 
ENO; 

PROCEDURE Gidd_t.ime< a . b : absolule_Lher VAR c: absolul e _ t.i11oe >i 
BEGIN 

!>i. !'l• a : = a. t h ou sand Lhs + b . t.housand l hs i 
c . l housand t.hij. : ::i: s 1S rH HO D 1000; 
c .unils : =a . un i t s + b. unit.5 + <si!U11a DI V 1000 } 

ENlJi 

f'ROCEDURE Prin t. _ t. 11111 e< a : absolut.e- l l•a ) # 
VAR 

:1000 , : l OO : STRINC(lli 
BEC I N 

lF a.t.hausandt.hs < 10 0 THEN zl OOO : = ' O' ELS£ ;:1000 ! = '' ; 
IF a.t.h ou!tand ths < 10 THEN = 100 : :: ' 0 ' EL SE .: 100 := 
URlTEL N< S •;J .u.,i t. s • ' .' , :10 00,:100 , a. t housand t hs) 

END; 

PROCEllURE nor- •a l t:e_Lirn 1ns; 
VAR 

: INTEGER; 

PROCEDURE suoi_ u,._r1ns<r1 n !1! l NTECEIH VAR f"in!i _ t o lal ab'5olut.e_ thel : 
VAR 

tnde:-; , l : JNTECER; 
th is-rins : abs o lu l o_ Li•• • 

BEClN 
r1 n 9_ 1.0La l. un1l.s : • 01 
,. i n!l _ t.olal. t. hou sa nd l hs := o; 
FOR i != 1 TO rins_fri1 .. EH• DO 

BEG IN 
lh is_ri n!l.un i t. s : : Oi 
Lh i s_r i ns. t.hou'5and th '5 : '= tr an s ien l . sho i sC r ins J. t.i i1i t _ r. ftll'r: 
add_lh1eC Lhi s _r in!l rri n s _ t.o l al , r in! ... to t ~ ! ) ; 
Lhis_rins . t.housand t hs : : t.ransient. ... fi. hot.str i n1J.dur ill l tnn; 
~dd_l.in.eC l.h1s_rin!1tt'in9_1.ot.al r rto!l_t.olal) 

ENO 
ENDf 

PROCEDURE SUlll - UP. ... eC l i PStrC VAR ec I iP••- Lolal abso lu le- l t•• > i 
VAR 

lhi s-shol : ab'!iolul• - l. i11cH 
1ndQ;; , i , J : INTECE~ ; 

BEGIN 
ec1 tPS11- lo l a 1 . uni t s : • O; 
eel iPs1r-lo l al , t.hou~andt.hs : ~ Ot 
FOR l : s l TO l.ot.a l - ecli111!1• DO 

~EG! N 

Listing 1 continued on page 100 



THE DATA BASE SPECIALIST 
HOBS - HIERARCHICAL DATA BASE MANAGEMENT SYSTEM 

MOBS - OUR FULL NETWORK DATA BASE MANAGEMENT SYSTEM 

HDBS FEATURES ADDITIONAL FEATURE'S IN MDBS 

• HIERARCHICl'L DATA STRUCTURES •HIERARCHICAL AND FULL NETWORK DATA STRUC· •EXPLICIT REPRESENTATION OF ONE·TD·ONE, ONE· 
• FIXED LENGTH RECORDS TURES (COOASYL ORIENTED) TO-MANY, MAN'(·TO-ONE AND MANY-TO-MANY SETS 

• READ!WRrTE PROTECTION AT FILE LEVEL • FIXED AND VARIABLE LENGTH RECORDS • RECORD T'YPES MAY OWN OTHER OCCURRENCES 

• ONE·TO-MANY SET RELATIONSHIPS ALLOWED • MU.LTIPLE LEVELS OF REAO/WRITE PROTECTION OF THE SAME RE CORO TYPE 
AT ITEM, RECORD, SET AND FILE LEVELS • A SINGLE SET MAY HAVE MULTIPLE OWNER AND 

MEMBER RECORD TYPES 

FEATURES COMMON TO HOBS and MOBS 
STRAIGHT FORWARD USE OF ISAM·LIKE STRUCTURES 
SORTED, FIFO, LIFO, NEXT AND PRIOR SET ORDERING PROVIDED 
COMMANDS TO ADO, DELETE, UPDATE, SEARCH ANO TRAVERSE THE DATA BASE 
NAMES OF DATA ITEMS, RECORDS, SETS AND FILES ARE WHOLLY USER DEFINABLE 
RECORDS CAN BE MAINTAINED IN A NUMBER OF SORTED ORDERS 
ROUTINES ARE CALLABLE FROM BASIC, PASCAL, FORTRAN, COBOL OR MACHINE LANGUAGE 
WRITTEN IN MACHINE LANGUAGE FOR MAXIMAL EXECUTION EFFICIENCY AND MINIMAL MEMORY USAGE 
SUPPORTS DATA SASE SPREAD OVER SEVERAL DISK. DRIVES (MAX. B) DISKS MAY BE MINI OR FULL SIZED FLOPPIES OR HARD DISKS 

Also 

UP TO 254 RECORD-TYPES MAY BE DEFINED IN THE DATA BASE 
EACH RECORD-TYPE MAY CONTAIN UPTO 265 ITEM·TYPES 
EACH ITEM·TVPE MAY BE UP TO 9,999 BYTES IN LENGTH 

REQUIREMENTS 

• Z·80 APPROXIMATELY 16K MEMORY -
• 8080 APPROXIMATELY 20K MEMORY-

• IN ADDITION TO THE OPERATING SYSTEM , HOST LANGUAGE , 
USER'S PROGRAM AND SOME BUFFER AREA 

• 6502 APPROXIMATELY 26K MEMORY 

MOBS PACKAGES INCLUDE 
DDL pATA DEFINITION LANGUAGE ANA!, YZER/EDITOP.. Th• u•r 9'*iflts dtt• ttruc· 
tu- to be uwl ln a C-beDatll Otfinition Llngu1911 (ODL • The Datll Definition langu1911 
Analvzar/Edltor allOWI th• ..., to lnt9rl!CtillalV cruta .tn.d edit DDL Speeiflc8tlillll and to 
inltialiH th• dlltll .,_ fOf U• bMICI on th- IPICifleati-. 

260 PAGE USERS MANUAL with •ltt8nli1t• docum1tnt111ion of the Dau B- MtMg1m1111t 
svmm. 
P.:5 DATA MANAGEMENT ROU!INE§. Th- an the routlw Clllleble ''°"' th• host 
9191• (BASIC, PASCAL, etc.I which perfomi 1h• dlu .,.. opemlons of flndlnt, 9Ckling, 

Ind dallltlng rec°'*: fetlChing and storing diltll ibftil; arid tnrvareing ·the ·(pomlblV compl••I 
datll ltftlctuN. 

SAMPLE APPLICATION PROGRAM AND POL FILES 

RE LOCATOR TO RE-ORG ALL ROUTINES 

SYSTEM SPECIFIC MANUAL to lh- h- to bri~ up our aoftware on your compulllf 

HOBS - ZOO VERSION 
8080 ....t 8602 VERSIONS 

MANUAL ONLY 

UPGRADE TO MOBS 

MOBS - ZOO Vanion 
8080 and 8502 VERSIONS 

MANUAL ONLY 

$250 
$325 

s 35 

$660 

$750 
$825 

s 35 

WE ACCf:l'T • 
FOR FREE PRIMER 

CONTACT MOBS. 

NEW DYNAMIC 
RESTRUCTURING SYSTEM 

MDBS•DRS FEATURES 

ALLOWS ITEM, RECORD AND/OR SET TYPES 'fO 
BE ADDED TO OR DELETED f.;ROM AN EXISTING 
MOBS DATA B~SE. THIS ALLOWS THE- USER TO 
RE·DESIG,N A DATA BASE AFTER IT IS ALREAOY 
ON·LINE. 

liftlS FEATURE CAN ONh~ llE ADDED TO THE 
MOBS SYSTEM. 

RUNS UNDER 
•CP/M* WITH MICROSOFT BASIC, COBOL AND 

FORTRAN 
•NORTHSTAR DOS WITH NORTHSTAR BASIC 
• TRSDOS 0 AND DISK BASIC 
• NEWDOS AND DISK BASIC 
•APPLE" DOS AND APPLE" SOFT BASIC 
•MACHINE LANGUAGE CALLABLE FORMS 
•OTHER FORMS IN DEVELOPMENT 

MICRO DATA BASE SYSTEMS, INC 
P.O.BOX 248 LAFAYETTE. IN 47902 

(317) 742-7388 
MACHINE LANGUAGE CALLABLE 

FORMS ADD $ 75 ADDS2.50 IH.00 IF FOREIGNI t--------------------1 
MOBS· DRS 

MANUAL ONL:Y 

Clrc le 63 on inquiry card. 

$100 

$ 6 

TO NON.cAllH OADERS FOR 
HANDLING AND SHIPPING, 
INDIANA AESIDENTS ADD 4". 

CPIM i1 • r9Qi1tit"*CI t.-.dlmark of Oigit•I R .. 1, ch Corp. 
TRS-80 i1o a f'tOl11•red ulidlmHk of Rtdio ShKk!Tandv Corp. 
Appl• i1 • ~rtitrfil t~k o• Apple Com.pul1tt, Inc . 
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Circle 64 on Inquiry card. 

100 

COMf->a~ 
microsystems 

There is nothing like a 

DAlffi 

A complete disk system for the Rockwell Aim 65. Uses 
the Rockwell Expansion Motherboard. Base price of 
$850 (U.S.) includes controller with software in Eprom, 
disk power supply and one packaged Shugart SA400 
Drive. 

224 SE 16th St. 
P.O. BOX687 

AM ES, IA 50010 
(515) 232-8187 

AVAILABLE 
AT 

COMPUTER 
STORES 

EVERYWHERE 

TO ORDER: 
ly Phone: (415) 848-8233, 

Visa. MC. AmEx 
ly Mall: lndlcale quantity 

desired. Pr&-paymenl 
required 

Shipping: Add Sl.50 per 
order (UPS) or 75¢ (4th 
Ck:Jss-allow 4 weeks d&­
llvery) 

lax: In Ca. please add lax 

March 1980 © BYTE Publications Inc 

~ 
~ 
Dept. Bl 
2344 Sixth St. 
Berkeley, CA 
94710 

Circle 65 on inquiry card. 

Listing 1 continued: 

ENI• 
ENDi 

t..hi~_shcL.uniL!i. : :: O• 
inde: : : ~ ( i- 1 ) t"IOD 10; 
t..h i ~-~f"lo L, l.hou sand th 3 : :;; l.en_shol_ !lrciuP. 1 n!:I( in de}: l , w<1i t. _a"f t.Pr; 
add_Lirll~( Lt'ii"S_sho lr@e li~!ioe _Lol.al 'IH;l iP'5~- LCLi11 H 
t.his_sl"lot, Lliious;;mdlhs : ~ t..@n _'5 hot_!lr oul"" \n s:C \nOe ~ J . dur a lion ; 
;;sdd_l.i11~( llii'!'>_!>hcl.1ecliPse_Lol.al 1 e~liP~l!'-LoLe1l) 

fROCEOU~E Pre l fsr..i.nar~_alJocalion; 
PEC!N 

s := 'A l loc:-alion c f EeliP!.I! Th 1@s,, .•; 
new _:P a!U.•; 
s := ' Tel.al t. i n1e for ecliPse = ~ .; 
PrioL.t.1111~( t. i 111e_ lolalil0:t >; 

WRITELN( '----- ----- - --- - ------ -------------------------- - - --· ); 
i..ihi c h_r-in s != second; 
su n1_ uP_r tn!:t( Of'<D( which_r i ng), '5.econd_con lact. _r i n9 H 

s ! = 'Ti,.e renu i red for t.ec:ond con t.act. t.ra nsiont. '; 
Pr in l. li•e( '6econd_con l iiicl._r i n!i l.; 

r..1hid1_rin9 := l.hird ; 
1u11 _u :P._ r ins< ORtl< wh ich _r i n ' h lhird _c on lacl_r ins H 

s : '= ' Time reauired for Lhll"'d contact. lrensienl • ; 
print. . t.in1e( t.h ird .. con t. ac t. _ rinSH 

iil'jf'1_ t. i 1r1e< seco nd.co n l~ct._r inti , t.h ird_con t..a~ l_r in!I , r 1n s. l. i-.il" > • 
s := ' Total lime devoted le dia11 on d rin!I 6eauences = ' ; 
Pr in l _ tinr{ rins - l.ir.e l; 
chvi.de _ l i •e< auar l.er _ L irn.e • 'IH!'Cond _con lac L_r in!I ' 2) ; 
s := ~ Ant.iciPat.ion l.1n1e for fi.r5l dianiond r in1 ' ; 
Pr inl- t. h1il' C m.1art.er •• t.im.e ) ; 

URITELN< ' ---- ----------------------------------- - ------- --- - - -- • I: 
!l.\J11t _ u,. _ec l if•c;i;eC lo l - t.i rn.e) ; 
s : :: ' ' Tiim& devoled la t.olalil'!I s: ' .; 

P r i nl. _li•e< l.ol _ Lh1e )f 
s. :;; ' Slack I.hie 11arsin al C!'nd of lolal1l'!ll •; 
pr1n l _ liftle( 5lilck - i n- l.ol.. eli l'!ll); 

rH \I id@_ t. i n1@( ha 1 r _ Lh tll', r in9_t.i111e, 2 H 
s : ';:; 'E): t.r.ti 5 l a~t:. duD t.o dian1on d rin!!I oveorl.iH"~ ' ; 
~,.in t. _ t. i nie< h.:. Ir - l hie H 

;add- l 1ri.e< lo l._ l. i rr,ei r ~lae!L in_ loldl i l'!t r Lo laLdur at.ion H 
add - li1t1e( Lot.al_durii!llion,tialf' _ Li"'e• lola LduriJlicn H 
~ !;; ' Tel al Li111e co•1rr1il t.ed before lllilrSin al l oC'+ : 'f 
P-rin"t._Ltme( t.ola l_durGt t. ton ); 

WR I TELN( '----------- - ------------ ------- ------ - -- - ----- - - - ------· ) i 
!!iub Lr ael _ t.i111E;!C l.inie-_ t.ol.ii! 1 it.~' "ola 1- dur a t 1 en • aar' sin _ L u1e ) i: 
s ::;;; ' Difference i!i lini@ 11iar!:lin 1"or <Jlloealion z • r 
F"r i n l-l i 11oe( mar !Ii n_ Lilf1@) 

E'.N[l (pre! i~i niilr~- ill l c calion.l i 

PROCEDUF:E •arsin _ dt'.iP-er-s,ali 
VAR 

11 ar ~Hn _ F-er_fra n1 e : a bsolulrLLh1e ii 
i : l NTE GERi 

FJEGIH 
di "I Id~ - t.1 mie( lllillr !i U, -Pl! r' - fr a11ie 1 l1i11r g U~ - t..1.11e' lot.iii 1-er: l 'i JO Se); 
FOR t : = 0 TO 9 DO 

Len _ sho L_~rouP i ns[ 1 J. w.ai L_.a-rt.er : ,. 
ielL!ihOL:!lf"'OUPln!!ICiJ.w.ail. _atl.er t 
C 1000 * •arg i n _Pei r _ rran1e . un1ls) + 
111 ar S in _F"cr _ t'r ,;:i11@. Lhousal'ldlhir.; 

s : s Harsin F-er lol~lit.w fl"'a~e :a ~ i 
Pr in t. ~ liri.e( r11~r!lin_Per _ rr an1eo) 

END C11arg1n _ di~F"-erisal );. 

F'R"OCE:DlJRE firu1Lal l oC'at.ion ; 
BEG IN 

iiun1 _up _£1e 1 tP.s.e< Lo l _ l i mE' > i 
~ ! • • AdJu5.led t.i•~ d@voted lQ t.ol a l Pha s e '" • f 
J1>r'int._l1111e( Lot. _ lh1@); 

add _ Lt • P.( tot. _ Lu~e ' s' ai:l<._ in_ t.cLa l i t.w, lolaLdur.:. t. ion ) ; 
atid _ ti rtie( lo l 3 L riur al i on, ha l t_ lh11!' •Lola I _duration ) • 
~ : = ' Ad .Ju sled t.ct.a l lhe corr.11i l.Led := ' ; 

PrinL_ t.1 mie < Lal.il _durillion); 

"RI TELNI ' - ----- - ----- - --------------- ----------- - ---- - - - - --- - - - ' \: 
subLr ac t._t u1e( t.t n1e_Lolal 1 L"'• lolal _ duL"';;it. i on 1•arttin _ l111e) i 
s. : = ' 1'1 rair9in Li11e ar Ler alloc;. lion Lo t.o t. a l i L'!I • • ; 
Pr 1 nt. _ t.inie( •ar9in_U n1e > 

Etl[I { ftn a l - i.'!lloca lion )t 

prrnr. EDURE a 1 l oc_e >: POSU l""e5; 
~EG I N 

r ins_fL"'ames := 
( 11\a ,:hiunt - t.o lal_eclifose > DIV 2; 

t f' r in!!l_rra rt1 e s t 2 TKE N error _abol"'U 
t i ."Jma :=- •a x 11r1urn - ( Lot.al_ecliF>se + (~ ~ ri.ng_rr.:.nies>H 
lot.a; l _ec l tJ'-Sli.'! : -= lot.al _ecliP'lie ·• si !lr..a; 
URJTELN< ' ' Ii 
t.lf:.: l TE::LN( 'Em>osur es .n1afo : ' H 
Wl'HTE::UH • Firs.l d i a•ond L"'lnS: • •r1nf_fran1e'S i; 
UR!TELN< ' Tolalil~ ' •lalal - E'c: l i,..5p) i 
UF.:lT[LN< ' Second diain1on d rinfl = " 9ring _ fr i111111es )i 
WRtTELH( ' --------·Ji 
URlTELH( ' TOTAL .= ' , n1 a >: 1111u•H 
UR!TEUU ' ' ); 
WRITELN( '' H 
WF:: lTELN( • f·ress ret.urn l.o con Linue ' H 
RE ADLHf !; l 

ENO Cal J oc _e :-:P.Clfiiures); 

Listing 1 continued on page 102 



{~/'~C41/ 
0 MAC - 30i.Q Mrn:ro Atsemblcr. F"ull l n101 m~cro dctJ. 

n11lons. P!lcu:jo Op!I include RPC, IRP. REPT, TITLE. 
PACE, llMd MACl.lfJ • .?OD rlnmy lncludod. Prodcmts 
11\l<!'I .absolult he .. ou1pu1 ciruJ symbOfs f\le tor u!lo by 
$10 fsce borcwJ • • .. , • • • • • , .... 185/$15 

0 SIC - 8080 r;ymboOc; dabu95101. Full tr~ee . pass counl 
111n<1 1:11 011111 -poll'l t Pf~ram lnlino •~lam with back· 
11aeo 11nd h.l•log rom ull1ille1. lflheon U!U!'d with MAC. 
PfO'l'fdes ruo •ymbollc ctlsp~y ot memory 111bol s Hd 
equ111ted -.io1u111 .... . . • \ --·-··•··· .. SlOISIS 

tJ ZSID - As Db ez..: a uho.• zeo CPU 195/n.5 

!'] TEX - Tn.111 IOrPI 1k o C•H!CI p1g1narit(I, pagC!-num· 
Dc1ed and Jlntlliod cc py hom source 11.111 lllos. dl1eet· 
ati '41 1o d11~ cir P1lnlor , - • . • . • . . S70JSl5 

OESPOOL - Program 10 pa1m11 aim1.11tanaoU$ p ,inling 
or d1111a l rom ctl11k Yll·tlUa UHr uecvtn ano1hetr pro· 
;r11m 110.m lht c:oni.olo , ..•..••••• , •.•. SAS/IS 

BASIC-10 - Oltll E- tondad BASIC, AtlSI compallblo 

~~~~i.~i;sr.:;!11m: r~~m:d's ~~~~~.~~~: -~~~~~ 
0 BASIC COMPILER - L111'11Jllt11ge comp11Ub lt1 w ith 

B.tiS1C·60 and 3· to 1lmt• l111cr p-:c:u1lon, Prt>ducos 
namta rd Mlc-tos;ort roloco!ablo bfl'llll ry oulpul. In· 
cludaa Ml!lc:ro-80 Ahlo 1lnk111ble 10 FORTRAN-80 or 
COB0l·80 cO<kl moctulos • • • • • • • • • . 1350/$15 

0 ~~~:Ae~~!!;;:.Nl~~~d~~).~=~~~~~':.,";o~ Cr:,~ 
g. p1lo1, Unkrno lo1dor, llbrary w11h man.ogor. Arao WI· 

clWe• MAC:~Q...30 j.uo bolow) ••••• , • , . .S400ISU 

0 C0801. .. 0 - LoYOI 1 ANSI '14 &tal\Oar4 COOOl ~· 
moa.\ al Ulw11 'l- FuU M~Ui?nl~I . relalkv-o, and in· 
do1:1td Ille 5.upport with -.i.uu11ble Me n1une.s.. STRING. 
UNSTRING. COMPUTE. VARYINGJUNTIL. EXTEND. 
CALL, COPY. S~RCH. :J..dimttnaionll auavt. tom• 

fu~ul~~o~;~:b!~:~~h:~~::;,o~s;l~=:::s'.Fi!:'; 
com!).'11lblo aHomblor. li nlcing lo.tdot, 11nd relociit · 
able llbr1 ry mmnitgot 11 dtr1crlbed under MACR0-80 
•••.••.• ,,.,.,, __ ,.. ·- .. •· ·- ·-- •• U>SIS1S 

n MACAO·IO - 3080/ZSO Maero Asembler. fnlol and 
M Z1rog 1nnt11n-Oi.1' 1« 1uppor100. Reloc:.atabte Jinki.'lble 

:~~ub,t~:,~1~1 ~~b;1~'Jc!4Dl~g~: , ~~~. ~'o,5;14~,~r; 
f' ~,~:~~~;l~~a-~88 iftt~ ;:~:;·g:'.1 ::~;::O~~~ 

sllgf'l tly madltl l~f'ASMBO. Compa tlbflf1y da111 
l~t A'lllltllbl , • , - , • • , 1275/115 

0 EOIT· IO - Vel)I '°'' fllndom 1ceeu ro1tt cdl\Of IOt IO).I 
wilh Of wdhou1 Uno numb<ln .. Global and lnlr.a.·l lno 
commlnd!ll 111ppor1ed F"1le comp11re ull1ity lncludCld 

' • • .• • • ' ·- ••• .• ' 1191$15 

0 HOBS - H~r111cnlc111 01111 Basa Sysll!lm. COOAS'tL 
Oftcnlmd wit" FILEs, SETI. AECOAOs anct rTEU!I 
wh~ iare 11111 U&Dr dollnnd . ADO, DELETE. UPOAlE.. 
SEARCH. net TRAVERSE comman'"' suppotled, SET 
01dctln.g hi SOl'ICd. FIFO, UFO, nHI Of prjor, Ona ID 
many 101 rol.1honr;hlp :1uppe>1led Aandl'Wr1ta P•Ol~e· 
Uon 1111 lhe FILE ll!'\IOI S upporlS FILES wl'l ieh Cl•lond 
ovor mulHp.le lloppy or notd dl:Sll: devices. 

l I MOBS - Micro Dat.11 Daso Sy•tam. Full network data 
baaa wllh 1111 kHhN as or HOBS plus mulll·ll!wel ~.ad/ 
wmo prciUt<:1kln for Fll.E. SET. RECORO •nd ITEM. 
El'p.llc11 1op.1-cscn1.i.11on or ono to ono. ono 10 ma"Y· 
rni>nf 10 ""'"Y. •nil many 10 ono SET ral.1!10011.ti lps 

~.:~lf:':f~11 1~~s~~~ D~~dfu~~,~~p'!,f:~~ ly~s 

f.. ~~B!p~:! ~h~~B:J.::~ ~fi:~~e n~:;cJ~~ftQ~~~ 
When now ITEMo. AECORC>s. or SET• au1 nccdl!d ff; wllhoul c.ha1111lng oidaling dota. 

~o
\\ HOBS·ZIO iren:ion . . . • . • .... ... •. . - ... . 1250/SlS 

MOBS-Zia Wl'll lon · ···-··-··-··-·· ••. Sf50JS3S 
MOBS·DRS·2ICI wen.Ion • • • • • • • • . . . ••••• $350/135 

8080 Vinr1lon ;ivaOabfo al $75. o:itlra 

280 ve1alon 1equlr0& 20K RAM. 8080 worslon rcqul!os 
24K RAM (Mc.m01y 11quJrenwn1s ara add1UOnillll 10 
C~IM and appllc111Uon prog r11m) 

Wiien ordculng HOBS Of MODS pliu•e :ipeclly ll 1ho 
voulon roquue:Cf it ltM I) Mii;roi.oU LIO Io. FOR· 
lAAN·&O, CODOL·IO. DAStC COMPILE.A. 21 M!lASIC 
"· xx. or:)) EASIC-ao 5.0 . 

P1 IC.OIL on.d 1pcclOc111kln:11 s ubtoet lo chance wllholll notlc:o. 

MICROPRO 

0 ru~:~~=~:~1! p,~~~::~:;:~::~:J~'t~ ,~' ~,~:: 
soft rorm11t. Sorts ftud 01 varlai>l.o records with d 111lo 
i n ti n1ry, BCD, Pach.Od OeeJm111, EBCDIC, ASCII, 
UoaUng. hited point, O•PQnon!l~I. llold fu~U!il!ld, otc_ 
Ew11n variable numbc!1 of ll!!lch per rncordl . 12:2S/S25 

©a :::.-;,u~~~~ ~~ ~-~~~- ~v~~'~·~-~ . ~~ -~~~$11;5Jm 
0 SUPER -SORT Ill - As 11 wl lOOUt SELECT/ EXCLUDE 

................... _.,., ........ S1ZS/SU 

WOAO·STAR - Menu drtve.n vlsu.J wotd p1oceqlng 
syalom fOf .,,. with ttal'KSard ICl'tmin1lt To>:I IOrtNll· 
Ung po1tounod on 1creon F1cilitiet for ICl•I ~glna1e. 
paae t1umbor. Juatlly, canll!lr a.nd undera.com. U.et 
can Pt lnl one oocurnenl While sl.mullaneousty &d.lllno 

~oi:~~~~~:if~11!:'01=,'~:. ,:~b.~I b~~~c~;:. 
01c. Roouitos CRT IOf rninal wilh addrounblo cursot 
poslllonlng ••••• , • • • • • •••••••••••••• 14•51$40 

2 ~o~~~~~~A~~-1~iioRC:: ;~;0:111~~ ~:!u:!~1~ 
with mall 1111 from Oa1uuir Of NA.0 • • • • • $575/$25 

O WORD.SUR Cu1lomlullon No1u - For s ophb llcafad 
utors who do nol hll"ct ono ol tho mo.ny 11 1.:indard 
1ormln11I or ptlntor conliQ\ltalion& In 1hc d i11rlbu1Jon 
vinslon ot WOAD-ST AR ••••••••••••• _ .. - NJ./S100 

0 WORO·MASTER To•t Editor- In one mode n.ai; super· 
(9 :oel or C:P/ M'• ED commends includlng gtob111 s.e11 ct.-

~':e:'::::.1:~~d!~~/::,:;~ eb:i;;w,-;,d!!,!'~1!~ 
sorl•l 11dd1oss•blo-cur1or :01mtn11 • • , . 1125'1:25 

OATASTAR - Pfolo1sJonal' fornt.1 con1rol entry and 

~1:Y ...!1":~u~11 .r1~' 1e•:r,;~d:~.~!~~~~;d~,~~ 
lion by 10ng1h. mat.It. allnbul• (l.o. upoereaso. lower· 
caM, num•ric. •uto dup . e1c.). Bullt·ln 1ritnmollc 
cap11bl11Ues u11ng keV-d d•IA. c.onsla.nts •nd douved 
vllues:. Vitu1I lcodo.ck Jor HSI! ol lorms design. 
FUH comJ)411bi. wllh all CPIM·MPfM suppoll•d Ian· 
guag1tt. Require• 32K CPJM .$3SO/Sl5 

STRUCTURED SY51'£MS GROUP 

~ :!~~~,;'gL P~~~11~~ ";°o~it~~11:1!~~~~~'!~oi~T!~c~ 
~~A~~~=:~d J~~=~~~iw~~~::1:e~::,n~d11~03:,~ 
entry IDf p1oot, COA c:ouec:1n.est, e1c. Journal cnttios 
may 00 balchod puOf 10 po11in~. Cklslng p1ocodu10 

~':!=1~.·~r c~,:~:s ~~ ~~~~~11~~=. ~~~~:: 
CBASIC-2 • , •••••.••• , •••••• , , . • $12SOIS25 

0 ACCOUNTS RECEIVABLE - Open ltnm aysl11m wll.h 
u oul!Xll for ln1cunn1 ogod 1epons ana eu.st~1--otl­

e n1&d •t111omon1 and bllU.ig purl)OHS. On.Line En· 
q ulry parmll• inlormalton tor CusUJrner scuvlc. 1nd 
Creeln deparlmenla. lnter11c.e 10 Gerw:m11l Ledger pro­
vldGd II bOltl IV'IOms 1.tSed Require• CDASIC-2. 

• • • . • • • • .S1 2:$QtS2S 

0 ACCOUNlS PAYABLE - PrO'lldCS a11ea ttatomen~ 
t·r of accoun11 by vond0t wilh check wri1mg fOf •leclod 

ln'loic:e1.. Can bit used alone or with Gttnonal lodger 
Al'ld/Of with NAO, Requites CBASIC·2 ••. S-12501125 

t1 PAYROLL - Flo11.lb.., PAVI Oi/ syalem handles weck.ly, 

T sick pD)', ti bi·wcekly, i~jl;~~-~~~~~~~ pcrlodt . 
ti parl ol 

n s governmc.nl 1equired pcrl· 
odi<: 1op.of'ls • d w II l)OSI 10 lflutlipJe SSG general 
'cdgo-1 •C<:.O\l.nl1 . Acquires CBASIC-2 ••• S12SO/I U 

n tNVEHTORY CONTROL SYSTEM - P~utorms COftlfOI 
If luncllona or adding •nd dopla1in9 atoc:ll 11arrta. add· 

Ing new i10m5 1nd doJcling old l!cms.. Tracl0 qu.anlily 
of llems on hand, on orcor and baclHJfOOrod. Op­
lrona l h.lrd copy audit !fall Is 111w11Lat11e. Ropor111 in· 
cluckl Mastar Uam L1al, S:ock Ac1iv11y. Stock Vatua-Sh . """ °"" Ao-0<da• Li.o nooul••• OBASoC-• s12s0/S2S 

Ust
ogp1:1n

0
g ,,~~ 

0 fl'/O~}il.qJdJ 
• -r;<s-fO 

Software lor mos\ popular BOBO/ZBO computer disk systems including 
NORTH STAR, /COM, MICROPOLIS, DYNABYTE DBB/2 & DB8/4, EX/DY 
SORCERER, SD SYSTEMS, ALTAIR, VECTOR MZ, MECA, 8" IBM, 
HEATH H1 7 & H89, HELIOS, IMSAI VDP42 & 44, REX, NYLAC, 
INTERTEC, VISTA V80 and V200, TRS-80 MODEL/ and MODEL II, 
ALTOS, OHIO SCIENTIFIC, DIG/-LOG and /MS 5000 formats. 

GRAHAM· OORIAH SOFTWARE SYSTEMS 

O POLYYUE/10 - full screen odllOI lor any CAT wtth 
lCY 'uraor f>QSIUonlng, Includes .,,.,,11ca1 111nd h0tbon · 
ltJI •crolllng. lntoractlvo a.oau;h ind ropla<;e, aulo­
m.alic lolll wrap a.round lo r word proc:oHfng , ope.ta· 

~!~°'7ri°,!~u 1~~~.f1~c~~- ot .'~.·~-. ~."d. sc1~~r;:5 
n POLYTEXTllO - Tu1 formallor for word procualng 

11ppllcal lonL Jusllfles ond paginares soutco IO-• I files. 

~~~dm:~lat:,~~i~~'.Of~;~.,,. cr!:°'Oo~~ld~~ 
::11:~~1~.:w: va."":~~- ~ll~h. '.:11:~c:·.'~~ .11.~ti:S 

0 ALGOL· IO- PoWl!lflUI bl.oeJc.·SlrUClutl!ld IGflQUllOC com­
P.:IJel fo:i 1urlng «:OnOhlical tun limo dyna.mlc 1Uloca· 
1'an of memory. Vory compact (i4K total A.AM) •ys· 
tam lmplomanllng ia lmosl 111 Algol 60 rcpotl l tr1.l 1Jres 
ph.11 m11ny po~rlul oxtontiont including t l ilng rut.n-

g'~"J di !~~. ~la~ ~d~~~ _ ·!~ .~~~ .. ~q~~Ti11~~ 
n ZIO DEVELOPMENT PACKAGE - Conalsta ol· 11) d l1.ll 

Ille lina odllor. with glob11t inlar and lnlro ·l lne l 11clll· 
UH; m zao raloeallng auemb~r . ZltogJMo,tok mBC· 
monies. eondulonal HHtnbly and c:rin~ 1oforonce 
lable cap11bllilla1: (3) lln lllng lo1usor produ clnQ abso· 
lute lnllll holi dilk ti lo , • • . . , •• •. _$95/120 

' CPJM Is;) lrlldomark. of Digital A~earch, 
'"280fsa llndomark oJ Z.ilog, lnc. 

•• "UNIX Is • lradcm11rk ol Bell l.llbOU1I01 ies. 
•·• ' Wl tATSIT? 15 11 1r111domark of Campulef Haadw~ta. 
'' • ' • Elac lric Pam:.ll k a 11adem1uk ot MicJtool Shroyer Soll· 

wore. 
• TAS.80 &l a tradelm11tlt ol Tondy COtp. ----
t CP/ f.I fOI Hoath, TRSr80 Modcll I illnd PolyM.orphlc 
MIJ ar modihod •nd mus1 uso apocl.1 lly complied 
wu alons Of •yslem and opplic11tJons 1cflw~1&. 

I t Ac-commondoltd ays_1om conligulltllon conalats of ~BK 
CPIM. 2 full aize disk d , ivos, 24 a 80 CAT and 132 
cclumn ptlntcr. 

~Mochltcta YflrtJon avallablo fOt uH wltti CP/M as Im· 
plomanl.ed on Hoa1n and TRS·80 Model I ccmp1,1101s 

c U1.or llGOnae n91aemon1 101 1J1t9 pioduCl m1.rs1 be 
1-ignod nnd rolmnod to Llfobo111 As.,oi:ltl tos blloro 
aJ1lpmcn1 mAY bo rnD1de. 

©@tl'lla producl fncl!JdM/oXcludl!I$ lhO 1angut1go manual 
1ocommcinWct In Sund1'e~ :ind Notion~ obovv, 

n XASM·llil - No1'Mti'1CIO c:tOSS•Hsemblor With n8$11'td 
cond1Uonals ilnd full filnga of i;i:i;oudo oporallons Al 
oomb!1111 horn 11111nd11rd MalOfola MCSBOO mnemonlc!ll 
to ll'llOI hct) ..••• , •••• , •••••• , ••..•. SlOOIS2.5 

0 XASM·&S - As XASM-68 IOI l.10S Technology MCS-
6S-OD ~rl11111 mnomonlct1 , •• , $2001$2.5 

~I !:~r::!~!~~~ -;.~::• ~~:~~4;:,; o t';!;~1~ ~7::.f:r~~ 
fnet~dO inHrhOn or IO•t during OltOCu!fOn frOl'fl olhOt 
ells~ lilo! or con1olo, pe1ml11ing rnclpe cl'ocumen1s 
lo bo c roaloct from lln.ked lralJml!ftfl on 001or r fa 
Ha' fac1rl1ie1 ror SOfr04 ln(fo.11. !Ab~ OI COnlO•U• IH'td 
footnolo l nsorl ion•. lde.1l IDf c011l m<=t3", m11nu111.1 , 1uc. 
No..., comp.111b&e wUn Electric Pencl1 • • • • • Pf"p1n:1d 
Illas , , , ••. ll2SJl20 

0 HEAD ClEANIHO DISKETTE-Clormt lhe drive Rt'!lld/ 
W11!0 ttu:ad In 30 tCN::ortds, OiskAttro ebsorbs loose 
oitlda pm ricl<ta. fingorpr lnl, . and 01ht11 rorolgn parll· 
iek11 1hal m'gtll hlndor UMt pi1ulo1m11nc:.e ol 1he dlive 
hOlld I.Hts 01 lo~ 3 mon1ru. w101 ddll'f use. Specify 
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Listing 1 continued: 

finaLal 1o~alion 

PROCEDURE 11u-i11i t_cuei 
BEGIN C3uaiil-s t.arl) 

ENO (a'-laiL'5l.art); 

PROCEDURE di a•ond_r ins_bur5l ; 
BEGIN Cd ~ an.ond_rins_bur'5 L) 
ENO CdiiJ•cnd.rin1_bursl.H 

PllOCEDURE Lola I IL• l 
BEGIN C olaliL'!:I) 
END Clot.a l1l~); 

PROCEDURE o;u111ur i ::e; 
8E'C JN C 5un1111ar 1 ::e) 

URITELN< •Pr ess rel.urn lo end Prosra111' ) ; 
READLN< 1 l 

£ND ( ~Ulictiar i:::o-); 

FIEG N (pct u1·t.o ... •on1t.or _su1ulat.100> 
~ n 1 t ta 1 1 ~e ; 

ngrrria I 1 ;:r _ I. u11ns; 
a w.1i Lcue ; 
•l l ar..ond_r· tr1 !Lbur~t. ; 
Lot.til I l.u t 
l'-lil!ltLeue; 
lj i ~u11on1:L r 1 n!l_bur~t. ; 

'iium•ar i::ll!I 
Etm, rP.cUP.se_n1on1Lor_si•ulat1onl 

Listing 2: Preliminary allocation steps. The first stage of the exe­
cution of the program is this listing of an interactive sequence to 
determine the independent variables of the simulation. 

Preli1inary data initialization 
•total ity 1 is defined as tite fro1 second to third contacts 

Enter nlllber of exposures 
258 
Enter nlllbtr of exposll'es during totality 

288 
Enter lime of totality in •seconds . thousandths• 

2411 
Enter slack lite aurgin (in seconds> 

6 

Exposures 111p: 
First diaaond ring = 25 
Totality = 2811 
Second diaaond ring = 25 

TOTAL = 258 

Press return to continue 

Editorial text continued from page 12: 

time is calculated as the difference between all the time 
commitments and the total time available during totality . 
(Half the time required for the diamond ring effects is 
assumed to take place during actual totality, so that the 
transient effects will be bracketed in time.) The margin 
time must be equally divided among the individual shots 
during totality. The procedure "margin-dispersal" is used 
to divide the margin by the number of totali ty exposures, 
then add this amount to the "wait-after" field of each of 
the ten unique totality exposure specifications in the 
array "ten-shot-grouping." 

Finally, the procedure "final-allocation" reports on the 
actual allocation achieved by recalculating the margin 
time. This second margin time calculation reflects the 
allocation's effect. In photo 3, the value of 0.17 seconds is 
well within the limits of human hand / eye coordination 
by yours truly. (Hand/ eye coordination will be used to 
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Listing 3: Final computation. Using a brute force technique of 
adding up various time intervals, the program arrives at this 
calculated model of the parameters. It first sums up the required 
time budget for all the events that must happen. Th e difference 
between this value and the time of totality is a margin value. 
This value is then evenly allocated to the timing of exposures 
during the main part of the eclipse. Jn the example, I heme 
assumed 250 exposures total, 200 of w hich occur in the main 
portion of a 240.0 second eclipse event with a 6.0 second margin 
for manual timing at the end of the main sequence of totality. 

Allocation of Eclipse Ti1es . . . 
Total tile for eclipse = 248 .898 

Tiae required for second contact transient = 5 .188 
Ti1e required for third contad transient = 5 .888 
Total tiae devoted to dillOnd ring sequences= 18 . 988 

Anticipation tite for first 4iaaond ring = 2.558 -------------------------
lite devoted to totality = 282.988 

Slack ti1e IClf'gin at end of totality = 6.888 
Extra slack due to diClllOlld ring overlaps = 5.458 
Total tite conilttd before Hl'tin alloc . = 214.438 ·-----------------

lifference is tite 11CJrgin for allocation c 25 .578 
ltargin per totality fr11e c 8.127 

Ad justed tite devoted to total phase = 228 . 388 
Adjusted total lite conitted = 239 .838 

Marg in lite after allocation to totality= 8.179 
Press return lo end progra1 

observe the digital wristwatch set to Universal Coor­
dinated Time and pick the precise time to start the real­
time sequence of the program by hitting any key on the 
Apple keyboard . Later in the eclipse, the second diamond 
ring event (third contact) will be initiated by a similar 
procedure while watching the eclipsed sun .) 

As it stands in listing 1, the program still must be filled 
out with the actual details of procedures "await-cue," 
"diamond-ring-burst," "totality, " and "summarize ." 
These are all relatively straightforward procedures, 
which will execute the real-time process of the eclipse 
observation . Other details to be verified include the 
actual model of the bulb-release exposure event (ie: what 
fixed overhead time is associated with the mirror 
flip/ shutter opening action of the mechanism), calibra­
tion of a Pascal "do nothing" timing loop running with 
the Apple II's crystal clock so that the entire program exe­
cutes all exposures within the time set by the model, and 
so forth. I will have more details on this in a forthcoming 
editorial, as I complete the model and finish verifying the 
system concept. 

The most important concept here is the very real 
machine-independent viability of a high-level language, 
such as Pascal, in designing and then communicating the 
idea of a program. The functional simulation stage of my 
eclipse control program is now complete in concept and 
awaits some final details to be added over the next week 
or so. When it is done, going from the functional simula­
tion to the actual eclipse control program I bring with me 
to Africa will be achieved by the simple act of recon­
figuring the textual displays for a more limited 40-column 
output display and making multiple, redundant copies of 
the software on floppy disks for my travels . 



Oregon Software Introduces 

OMSI PASCAL Vl.2 @) 
We at Oregon Software are pleased to announce that Vl.2. our improved version of 
Pascal-1, is now available. The value of Pascal in computer software design is becoming 
widely recognized. and our V1.2 version conta ins significant enhancements in ease of 
operation and reliability. 

DESIGN 

CODE& 
COMPILE 

TEST 

MEASURE 

OPERATE & 
MAINTAIN 

~ 
A comprehensive tool: 

- In a siQgle, carefully-designed package, Pascal Vl.2 is 
the tool you peed for eacb stage of software development. 

1 Vl.2 Pascal compiler: 
- Pascal Vl.2 has a fast, highly re1iable compiler to give 

you executable code quickly; 

l 
Vl.2 symbolic debugger: 

- The symbolic debugger traces source statements and 
variables and includes breakpoints and other interactive 
features . 

~ 
Vl .2 profiler: 

- The profiler lists statement execution frequencies so you 
can streal'n.li,ne your code for speed. 

I 
'Iransports to many opera,ting systems: 

- Pascal V1.2 source transports to any RSTS/E, RT-11, 
RSX-11, or !AS.operating system. Object executes on 
any PDP-11, LSI to VAX, with more target machines 
to.follow. 

Oregon Software guarantees the performance of Pascal Vl .2. We also include in the 
purchase price our technical support during the first year of operation. 

Write or call for more details about Pascal Vl.2. Ask to see our user manuals. example 
programs. and benchmarks. 

POP. RSTS/ E, RSX . VAX . and tAS aro tradomarks or Digital Equipment Corporation . 

Oregon 
SoftWare 

2340 S.W. Canyon Road• Portland, Oregon 97201 • (503) 226-7760 •TWX: 910-464-4779 

INTERNATIONAL DISTRIBUTORS 

Australia; Sydney; 
Network Computer Services 
390·3677 

Circle 66 on inquiry card. 

Canada.; Vancouver; 
Valley So(tware 
(604) 524 -9741 

England : Stafford; 
Hourds Comp11ting Ltd . 
0785-44221 

Japan: Tokyo; 
Rikoi Corporation 
03 ·345· 1411 
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Listing 4: A camera interface test program. This Pascal test pro­
gram exercises the camera shutter control interface of figure 1 by 
alternating the state of Apple II Game 110 annunciator output 
ANO. 

t'HUt..l<ltM 1.a•H-anur1 aee-; 
'fh 11\ Pro<Jr.-, , ur-iLt.en 11eco•ber- 25 • 1979 i s dutunecs Lo llt'lt. out. 

the 1n.l9r t .111:e t.o t.he th ti.on tUJ-2 inot.or drive by a I t.ernat.elY 
<Soll.H\il t.he st.~ l.a of ouC.~ut. t.ri'n• 1"rot.or 02 in resPontJ.e Lo carrt .ne 
return charac ter s . A delii"I count nL bv a nu l 1 FOf'< '1 l. at.••1tnl. 
as u"ie.j Lo niJ.la" re,.eaLed lt' Lu•t.lon .., tl.h a •ln1111u11 t.il1e bet.ween 
ouLPul 'i t. ate chan!les . A variant. recor d Lechniaue is used i n the 
PB~CB I • ot t.warg. o f t.he l"rocedur1 ·r .. r _ 11••or ~M in order- Lo t el. and 
re s ttt. the out.P.u l. b1t. al absal ut.e addre~ses COSS and C059 he~~ a'ieci,.al. 

l.CINS l 

V~N 

11rocm-~hul.Ler.address = -1629~ Cset.'i ANO out.Pul. lo '" 1•>; 
c l oii.a- •hut. t.or _ •<Sdres~ = -16296 Creset.-. ANO oot.Put. Lo • o .. H 

ria:l t.or.lt.tnns : liHECEFn 
,.1 , ~ .. 1 : HltECER• 
oc : t:H AR; 

P'ROCEt1UFtt rer _rr.enror..< addres '!i : WTECER H 
t 1hts Fr-ocedure U4'e$ I.he v1ri1nL record Lechn1oue Lo 

rerer .1nc-e a" addreu1 15-;i5c•d t.o it. oiS ;i 16 bil 5i~ned 
HHECER. Thi!' A~Ple- 1 I hardwar-e will set. or reset. Lhe 
anm.incl•l.or cutPUt.'5 of t.he Gam1e 110 c onnect.o,.. 1f t.ho 
OPProF& r lilLe .Jddre"Sse'S are st•Pl~ referenced ti~ a Pro!lra111. 

'Y t · ~ 

ri>f. r :: t CH AA: ; 

•e•Df" .,,,_dcce-;s "" CPO int.er •number> 
t t.h 1s u "dll•lll'JI sU1l.e•enl r•auircd b,. Uut s~nt.a >: o f 

F'.is c oi J v1r1<1nl. records such il'i "11e•or'.ll 00 below. "The 
'Jd1•umt. rl!'cord • t.r1cto.; • i s not. t.he 11osl. elesant. wa-.. 
t.o rererenc:-e an ab~ol u Le hardwilre addres!!>• ~ince i L 
rtJo•nro11 ~" 111r•l o•ent.ation- dePandent. as5u11110t.:lon .Jbol.IL 
•;,1r111nt. r@r.Ot"d5 • 1• : lh al. ii 16 bit. si!:lned t.wo 's co1u>Je1t1enL 
JN Tl::GER L":i;Pe •aPs; b i l fa~ bit. in t.o Llie 16 bit. P.O•it.ive 
lnln!R,.. va lue of an. addres'i st.ored in ii Pasc<Jl Po i n teF 
rt a t...t t..~11-~. 

lhi1•01"!:11 .. 

RECORD 
CASE 1111emor..,._acce'!>~ OF 

POJ.n l.er : (~-Poi nt. e r : Pt.r >t 
nu•ber- : ( .J_nu11ber : INTEGER) 

an~b'!:lle roe1t1ory i 
an~char CHAR; 

9£GIN 
<inYbYt.~ . a-nu•bar : • addr•s5t 
:t nY~h;:u· : .: a.n~b!ii! t.•.a -Point.er 1 

£ND Cr er _niemor'!ll); 

PROCEDURE end_li!'xf'os.urei 
BECIN 

WRITELN< "Hol.or dri ve now fires ••• and shu t.t.er cocKt."); 
ref _111e1111or~( clo-se_f;.hu t. t.er - 1ddre5-.) 

E"NO Cend-e>:IPO'Surelt 

f'f<OCEDURE -star L-•~PO!U.lr l'; 
icEG"lt4 

UIHTELHt ' Shut.ler opnn • w1 Lh ~ • click•• H 
ref - •emery( oPen_shu Uer - •ddreu.) 

ErHi C1 lart. _ v i:Po5ur11PH 

Pr.:O L.:El.IUR£ chan!l"e-rei l.er a t.ion • f 
0f"G HI 

WR 1 I ELNC 'Ent.er inle!le,. t.i1t1e d•l•~ count. ' H 
W~rlELN< • (old counl. was = • ,,.eit.erat. ions r ' )' H 
REAOUH re i t..er6ltons H 
IF re1lero11t.ton'!> < l THEN rett.erol.ion & := 1; 

IF rel t.erat.ton5 > 2!i00 lHEN rel Lera Lions : • 2500 
f. UlJ tch an !ie_r e l Lerat.tont ) ; 

liEG IN 
r-tt1 L'-'r a t.J.ont. : • 1000 ; 
f· OR I : .ir I TO 1000 [lO 

EtW. 

BEGIN 
r:oR .J := 1 TO ret lerilLions no; 
WR: 1 TEL HC • *** Shu t.Le-r h now closed ••• • ); 
REAO\..tl( s H 
IF " • ' ' lHEN 

ELSE IF • • ' H' THEN chan!le_reit.eraltons 
ELSE lF s !It • £• lHEN i :~ tooo ; 

I 1. ii" t._ e lol: POSUr e; 
FOR J : • 1 TO re1 Lerat.1on s. OQ; 
WRllELN< ' •****' Shull.er is now oP•n •••••*' H 

r< EAbLN( s); 

EHD 

IF " = ' ' THEN 
ELSE IF 5 .- '" H' THE N chilnSe-reit.erat.ions 

ELSE IF 'I • ' E' lHEN i t~ tooo; 
ttnd - • nPo, ura 
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Bar Codes and Home Brewing ... 
Progress Reports 

As of early December 1979, we received some ex­
citing word about the state of manufacturing of bar­
code-reader wands. This word comes from John Sien 
of Hewlett-Packard's Optoelectronics Division in Palo 
Alto, California. Hewlett-Packard has just completed 
the formal announcement of a truly inexpensive op­
tical bar-code reader, which will be available from 
stocking distributors of their component lines , 
possibly by the time you are reading this issue of 
BYTE. 

The bar-code reader interfaces to transistor-tran­
sistor logic (TTL) or complementary metal-oxide 
semiconductor (CMOS) logic with three wires: signal, 
ground and power. It enables an individual with a per­
sonal computer to read Universal Product Codes (as 
on grocery items) or PAPERBYTES bar codes, or a 
host of other possible machine-readable printed for­
mats. This reader costs a mere $99.50 in single quan­
tities from a distributor and much lower in manufac­
turing quantities. 

John reports that there is a great deal of interest 
from one or more microwave-oven manufacturers in 
using bar codes and this reader to transfer individual 
cooking programs from food-packets or recipe hooks 
into the oven's control circuitry. 

This product is the same bar-code reader used with 
the Hewlett-Packard HP-41C calculator for the distri­
bution of miscellaneous user-submitted programs. In 
short, now that the single enabling piece of hardware 
is widely available in an inexpensive form, bar codes 
have arrived. 

Returning to the subject of my homebrew 6809 pro­
ject, I have put off further work until return from the 
eclipse trip early this month. In a personal analogy to 
concepts held dear by many of our readers, I have 
pushed the homebrew 6809 down on my internal pro­
cedure stack, in order to execute a higher priority pro­
cedure that has a definite, celestial time deadline. The 
stack will be popped up upon return from my trip, so 
the next installment of the 6809 homebrew project can 
occur no sooner than the issues of BYTE published 
early next summer. • 

Article.s Policy 
BYTE is continually seeldng quality manuscripts written by indi­

viduals who are applying persomil computer systems, designing 
such systems, or wl10 have knowledge which will prove useful to 
our readers. For a more formal description of procedures and 
requirements, potential authors should send a large (9 by 12 inch, 
30.5 by 2.2.8 cm), self-addressed envelope, with 28 cents US postage 
affixed, to BYTE Author's Guide, 70 Main St, Peterborough NH 
03458. 

Articles which are accepted are purchased with a rate of up to $50 
per magazine page, based on technical quality and suitability fo r 
BYTE's readership. Each month, the authors of the tUJo leading 
articles in the reader poll (BYTE's Ongoing Monitor Box or 
"BOMB") are presented with bonus checks of $100 and $50. Unso­
licited materials should be accompanied by full name and address. 
as well as return postage. 
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IC INSERTION/Exiff ACTION KIT• 
KIT INCLUDES 

• MOS-1416 14-16 CMOS SAFE INSERTER • EX-1 14_16 EXTRACTOR 
• MOS-2428 24-28 CMOS SAFE INSERTER • EX-2 24-40 CMOS SAFE EXTRACTOR 
• MOS-40 36-40 CMOS SAFE INSERTER 

~ 
OK MACHINE & TOOL CORPORATION ~ 
3455 CONNER ST., BRONX,N.Y. 10475 U.S . .A . 

PHONE 121;) 994 6600 TELEX NO 1i~091 

~R INTEO IN U .S . A . ~A 1"1tNT PCHD I NG 

INS-1416 14-16 PIN DIP IC INSERTER $ 3.49 
MOS-1416 14-16 PIN MOS CMOS SAFE INSERTER $ 7.95 
MOS-2428 24-28 PIN MOS CMOS SAFE INSERTER $ 7.95 
MOS-40 36-40 PIN MOS CMOS SAFE INSERTER $ 7.95 
EX-1 14-16 PIN EXTRACTOR TOOL $ 1.49 
EX-2 24-40 PIN CMOS SAFE EXTRACTOR TOOL $ 7.95 
WK-7 COMPLETE IC INSERTER/EXTRACTOR KIT $29.95 

MINIMUM BILLING $25.00. ADD SHIPPING CHARGE $2 .00. NEW YORK RESIDENTS ADD APPLICABLE TAX. 

OK MAC\i\NE & TOOL CORPORATION 3455 CONNER ST., BRONX, N.Y. 10475 (212) 994-6600/TELEX 125091 
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COMPUTER SYSTEMS 

• Z80 1s a rl'.>q 1s1ered lrademark. o l Z1log. Inc 
• ·CP/M 1s a reg1s1e red 1r<idem1irk o f 01911a1 Rl'.>search . Inc 
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ALTOS BREAKS 
THE MICRO 
BARRIER. 

Yesterday, microcomputer meant micro 
performance. Once you outgrew It, you had to step 
up to a mini. Which meant a big step up in price. 

Today, there's the new Altos ACSB000-6 sing le­
board microcomputer system. 

It's the first system for the OEM, small business­
man and personal user. that offers minicomputer 
performance and minicomputer storage capacities ­
at a microcomputer price. 

MULTI-USER, WINCHESTER STORAGE, 
FLOPPY BACK UP: $14,260. 

The new Altos ACSB000-6 is a highly advanced 
ZBO* based microcomputer system with high-speed 
RAM. floppy disk and Winchester hard­
disk controllers, OMA. six serial and 
two parallel 1/0 ports and the AMO 
9511 floating point processor all on 
a single board. A typical four-user 
system configuration with two 
megabytes of Shugart floppy 
and 29.0 megabytes of Shugart 
Winchester storage, including 
CPU and 208K bytes of RAM, 
costs only $14.260-com­
pared to $30,000 or more for 
a simi lar minicomputer system. 
And that adds up to mini 
performance at less th8n half 
the cost ! 

languages: BASIC, FORTRAN, COBOL. PASCAL, 
APL. C, and a large assortment of additional 
business application packages. AMEX is compatible 
with both the 1.4 and 2.0 versions of Digital 
Research's CP/ M, which means programs based 
on either version can run under AMEX without 
modification. 

With AMEX at the helm, your Altos 
ACSB000-6 system can support up to four simul­
taneous users with 48K bytes of RAM each plus 
58 megabytes of Winchester storage and 4 mega­
bytes of floppy back up. And that adds up to the 
fi rst microcomputer to give you the power and 

performance of a minicomputer. 
SINGLE-USER, HARD-DISK 
SYSTEMS START AT $9450. 

The Altos ACSB000-6 
series. It's a barrier breaker 
in every sense. Our entry­
level. single-user. hard-disc 
system with floppy back 
up is priced under $10,000 
and even our 4-user CP/M 

model is available for 
under $12,000. And all 
configurations are easily 
upgraded. For specific 
details about pricing or 
performance. call or write: 

MULTI -USER EXECUTIVE 
SUPPORTS FOUR 

INDEPENDENT USERS 
RUNNING CP/M** 

l~~~~~--~-~=~~E Altos Computer Systems. 2360 Bering Drive. San Jose. CA 
(408) 946-6700. TELEX 171562 ALTOS SNA. 

COMPATIBLE PROGRAMS. 
This revolutionary new microcomputer system 

features an Altos-developed Multi-User Executive 
(AME.XJ software program that's unique in two ways. It 
includes a multi-user CP/ M capability and the ability 
to handle Winchester-type hard disks. This advanced 
Z80 operating program supports four independent 
CP/M compatible programs in any of six popular 

(ALi:Ol) 
COMPUTER SYSTEMS 
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FRANCE TO INTRODUCE HOME TERMINALS: The French Postal and Telecommunications agency 
is undertaking a project to put a computer terminal in every home. According to a report that ap­
peared in Business Week magazine, the government agency intends to give all telephone customers 
a free two-way video display terminal, in lieu of printed directories . A similar machine that can send 
and receive a full page of text in two minutes will also be offered for under $500. Over 1000 ter­
minals will be installed early next year. Each terminal is expected to cost the agency less than $100. 

IBM MOVES TO ASCII: Until now you either did it the ASCII way or the IBM way. In other words, 
all IBM communication was done in Extended Binary-Coded-Decimal Interchange Code (EBCDIC), 
while all other computer manufacturers used the American Standard Code for Information Inter­
change (ASCII). Anyone who has tried to interface an IBM terminal to a non-IBM system has en­
countered the problem. 

Now IBM has introduced their first product that uses ASCII, the model 3101 video terminal. 
Depending on options, prices range from $1300 to $1520. These units can be ordered over the 
telephone, and IBM installation is not required, as is the case with all other IBM products. The unit, 
largely made in Japan, qualifies for discounts up to 20%-a new departure for IBM. 

IBM has apparently been forced to compete with other computer component makers on their level. 
This may be the forerunner of a new IBM marketing philosophy for small-computer systems. 

Rumor has it that IBM will become more aggressive in the small-computer market with 
enhancements to its 5110 tabletop computers . Look for IBM to increase the number of "retail stores" 
for small-business computer systems to 200 by the end of 1980. Most of these stores will be in branch 
offices of the General Systems Division. 

TANDY, APPLE AND ATARI ASK FCC FOR DELAY: Atari asked the Federal Communications Com­
mission (FCC) to delay the effective date of the waiver of rules for Texas Instruments (as previously 
reported in the January 1980 BYTE News) until a rulemaking proceeding on television-interface 
devices is completed. Atari cited allegedly illegal action by the FCC in granting the waiver and 
noted the potential increased radio and television interference . After two weeks consideration, the 
FCC rejected Atari's request. 

Tandy Corporation and Apple Computer Company asked the FCC to delay the deadline for com­
pliance with the FCC's new radio frequency interference (RFI) standard, which is due to go into ef­
fect on July 1, 1980. Both firms have claimed that this is too short a time to change manufacturing 
processes and order the necessary components. 

LATEST RUMORS: Designers of Radio Shack's successor to the TRS-80 Model I have changed their 
minds and will employ Microsoft for writing the BASIC interpreter and operating system. Motorola 
also made a bid to do this software development; however, Microsoft ended up with the contract. 
Radio Shack had been planning to call the unit the "TRS-90," but the firm is now leaning toward 
"TRS-80/COLOR." ... It is rumored that Sony and Texas Instruments have reached an agreement 
whereby Sony will sell Texas Instruments' personal•computer systems in the United States under the 
Sony name, with a Sony Trinitron color video monitor, instead of the Zenith monitor Texas In­
struments is currently using . ... Microtype Corporation will soon introduce a $250 electronic 
typewriter with RS-232 input/output (1/0). It will use a daisy-wheel-like printing method, and it will 
print 15 characters per second. Look for it by the end of 1980 . . . . 

RANDOM NEWS BITS: Burroughs has introduced a 6 megabyte floppy-disk drive. It holds two disks 
on a common spindle and uses four data-transfer heads on a common assembly. Cost is only $1950 
in original equipment manufacturers quantities .... GR Electronics Ltd of Santa Monica, California, 
has introduced a pocket ASCII terminal in a case the size of a standard pocket calculator. It has 
forty keys and transmits the 128 ASCII character codes. It has an light-emitting diode display and 
stores thirty received characters. It has an RS-232C interface (110 or 300 bits per second), requires 
5 V at 400 mA for power, and sells for $395 .... Hewlett-Packard (HP) has introduced its personal­
computer system. The system costs $3250 and is being manufactured at HP's Corvallis, Oregon, 
calculator division. See page 60 in this issue for a report .. . . Godbout Electronics, Oakland Airport, 
California, plans to introduce an S-100 processor circuit card that contains both 8088 and 8085 
microprocessors on the same card. The 8088 is a 16-bit processor with 8-bit 1/0 (it executes 8086 ob-
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In 1975 Microsoft wrote the first BASIC 
interprete~ for the 8080: Today, hundreds 
of thousands of microcomputers run with 
Microsoft software. And tomorrow-a full 
line of system software for the 8086 and 
Z8000. With microcomputer software, 
nobody does it better. 

BASIC Compile r Microsoft's BASIC 
compiler is the ideal software tool for the 
development of BASIC applications pro­
grams for resale. Compiled object code for 
any application may be distributed to your 
customers on diskette or ROM, thus safe­
guarding the source program. And execu­
tion speeds with our compiled BASIC 
code are faster than with any other 
BASIC. Highly optimized, compact 
object code means maximum efficiency in 
any appl ication. The BASIC Compiler 
supports all the language features of our 
BASIC-80 Interpreter. Comes with macro 
assembler and loader. Runs with CP /M, 
\SIS-II, TRSDOS. $395. 

BASIC Interpreters for 8080, Z80, 
8086, 6800, 6809 Language features 
above and beyond any other BASIC have 
made Microsoft's BASIC the world's most 
popular interpreter. And now three new ver­
sions are available for the 8086, 6800, and 
6809. The latest releases of BASIC-80 and 
BASIC-86 support the new WHILE condi­
tional , plus CHAINing of programs with 
COMMON variables, dynamic string space 
allocation and variable length records in ran­
dom files . All versions have double precision 
arithmetic, full PRINT USING, tracing, 
renumbering, edit mode, and many other 
features. BASIC-80 fo r CP/ M, ISIS-11, 
TEKDOS: $350. BASIC-86 standalone 
on SBC 86/12: $600. BASIC-68 for FLEX: 
$200. BASIC-69 for FLEX: $250. 

COBOL-80 Compiler The best im­
plementation of the world 's most widely used 
programming language is COBOL-80 from 
Microsoft. As small business applications be­
come not-so-small, COBOL-80 is ready with 
powerful use of disk files, data manipulation 
facllities, CHAIN , segmentation and inter­
active ACCEPT / DISPLAY. Plus three­
dimensional arrays, full COPY facility, 
indexed and relative files and an optional 
packed decimal format that saves on mass 
storage by as much as 40%. Comes with 
macro assembler and loader. Runs on 
GP / M, ISIS-11, and TRSDOS. $750. 

NEW muSIMP/muMATH-79 
At last, a sophisticated math package for 
microcomputers. mu MATH performs mathe­
matical operations efficiently and accu­
rately. Use it to solve equations and simplify 
formulas; or perform exact arithmetic, sym­
bolic integration and differentiation, infinite 
precision integer arithmetic and symbolic 
matrix inversion. mu MATH is an invaluable 
tool for engineering and scientific applica­
tions involving lengthy, analytical computa­
tions. It is also an ingenious teaching method 
for all levels of math from arithmetic to 
calculus. mu MATH is Implemented in mu­
SIMP. a highly structured language for 
complex symbolic manipulations. muSIMP/ 
muMATH Package, CP/ Mversions: $250. 

NEW muLISP-79 LISP- the 
lingua franca of the artificial intelligence 
world-is now available in this efficient, low­
cost version for microcomputers. Features 
include dynamic allocation of storage re­
sources: program control structures such 
as an extended COND and a multiple exit 
LOOP: user functions defined as CALL by 
Value or CALL by Name; and 83 LISP func­
tions. muLISP-79, CP/ Mversion : $200. 

NEW XMACR0-86 Forthe 
development of 8086 programs, our new 
XMACR0-86 cross assembler has just been 
released. It supports the same features as 
our MACR0-80 assembler. Develop 8086 
programs r.iowon your current CP/M, ISIS-11, 
or TEKDOS system. $300. 

NEW Micro-SEED DBMS II you 
are developing applications software in­
house or bundling hardware and software for 
resale, a database manager could be the 
software tool you've been looking for. Micro­
SEED is the first CODASYL compatible 
database management system to run with 
CP/ M; and Microsoft's FORTRAN-80 has 
been implemented as the host language. 
When an application becomes limited by trad­
itional floppy disk file handling, but remains 
overpowered by the cost and mainte-
nance of a minicomputer, the solution Is 
Micro-SEED. $900. 

FORTRAN-80 Compiler Micro-
soft FORTRAN-80 is the most complete 
microcomputer FORTRAN available. It 
has all of ANSl-66 FORTRAN (except 
COMPLEX data) , plus unique enhancements 
for use in the microcomputer environment. 
An extensive library of single and double 

precision scientific functions, too. Comes 
with macro assembler and loader. Versions 
forCP/M, ISIS-11, TEKDOS. $500. 

MACR0-80 Assembler The most 
powerful microcomputer assembler on th~ 
market today is Microsoft's MACR0-80. It 1s 
fast, and it supports Intel-standard macros, 
relocation pseudo-ops, conditionals and list­
ing contro ls. MACRO-BO comes with a relo­
catable linking loader and runs with CP/M, 
ISIS-11, and TEKDOS. $200. 

EDIT,.80Text Editor Random access 
to floppy disk files makes EDIT-80 the fastest 
microcomputer text editor. It's the essential 
tool for creating and maintaining all files. 
EDIT-80 includes FILCOM, a file compare 
utility. EDIT-80, CP/M version : $120. 

Prices quoted are USA domestic only. 
OE Ms should contact Microsoft for prices. 
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ject code). A user can run the standard CP/M operating system on the 8085 to handle all I/O 
devices, and use the 8088 to run software such as a multi-user BASIC system. The processor card 
will drive 24 address lines (16 megabytes of memory space), and has a direct-memory-access (DMA) 
peripheral controller .. . . Heath Company has decided to resume production of the HS SOSO-based 
microcomputer system. Surprisingly, the sales of the HS have increased, despite the introduction of 
the Heath/Zenith H89 integrated Z80-based system. Apparently, with its plug-in bus construction, the 
HS is more to the liking of hobbyists who prefer to configure their own systems. Also, Zenith is now 
producing the assembled Heath Hl9 video terminals on one of its television set production 
lines .. .. Mattel Electronics and General Instrument are about to start testing a television attach­
ment that can receive a variety of video games sent over cable television. . . .McGraw-Hill, The New 
York Times, Times-Mirror, and Time Magazine _are considering setting up systems which would allow 
personal-computer users to access their data bases. 

HIGH-DENSITY 5-INCH DISK DRIVES: Micropolis Corporation and several other floppy-disk drive 
makers have announced 5-inch floppy-disk drives with a density of 96 tracks per inch (tpi). Forty­
eight tracks per inch has been standard, while some firms have sold 77 tpi drives. 

The Micropolis disk system will read older 48 tpi disks by skipping every other track under soft­
ware control. The new drives will range in capacity from 436 K to 1064 K unformatted bytes and will 
cost between $450 to $570 each. 

PERSONAL COMPUTER SYSTEM DELIVERIES DELAYED: Texas Instruments (TI), Mattel Elec­
tronics, and Atari have all experienced delayed deliveries of their personal computer systems in the 
past few months . Delays were due to a shortage of parts, which restricted production of these new 
systems. Atari did not start shipping units until October 1979, . and TI did not start until November. 
Quantities were severely limited during the Christmas season. Mattel did not even start shipping un­
til after Christmas. In all cases, the companies claimed that "silicon shortages" caused the delays. TI 
and Atari had promised to start deliveries in August. This problem is common throughout the com­
puter industry, due to an unexpectedly high demand for integrated circuits. 

DATA-STORAGE ADVANCES PREDICTED: A San Jose, California, market research firm has releas­
ed an interesting report on the future of microcomputer storage systems. Creative Strategies Interna­
tional predicts that during the next two years we will see the introduction of new, low-cost 5-inch 
and 8-inch Winchester-technology disks, new sizes (4-inch and 6-inch) of Winchester drives, "back­
end" processors (disk controller and data base manager}, and on-line archives in both video-disk 
and cartridge-tape form. 

Low-cost, 5-inch floppy-disk drives and digital cassettes are expected from Japan. They will be 
mass-produced for intelligent-typewriter and home-computer applications. Prices of floppy-disk and 
Winchester disk drives are expected to drop to less than one-third of current prices. 

The new small Winchester disk drives, or micro-Winchesters, will have storage capacities starting 
at 1 megabytes and removable disk modules about the size of an 8-track audio tape cartridge. The 
back-end processors will be available by the mid-19SOs. They will combine Winchester-disk­
controller and data-base-management functions in large-scale integrated circuits, with fast parallel 
architecture, content-addressed memory, charge-coupled memory systems or bubble memory. On 
the other hand, 8-inch floppy disks should reach the 5 megabyte capacity by the mid-1980s. 

BUBBLE MEMORY STATUS REPORT: Bubble memory has developed considerably during the past 
year. Device size has jumped from 64 K bit, serial shift-register architectures to 1 megabit 
major/minor-loop, block-replicate architecture. Four megabit devices, organized as 4- and S-bit 
words, are expected next year. Access times have dropped from hundreds of milliseconds; under 10 
milliseconds is expected by the end of 19SO. Five companies, Fujitsu, Intel, Plessey, Rockwell and 
Texas Instruments, are now competing for a share of the developing bubble memory business. Three 
more companies, Hitachi, Motorola, and Siemens, are expected to enter the market this year. 

SPEECH-SYNTHESIS TECHNOLOGY IMPROVING: A year and a half ago when Texas Instruments 
introduced its Speak & Spell toy with voice output, the experts were amazed at is voice quality and 
low cost. Now single-board synthesizers, which can be easily interfaced to computers, are available 
from Texas Instruments, the Votrax Division of Federal Screw Works in Troy, Michigan, and 
Telesensory Systems Inc (TSI) of Palo Alto, California (TSI specializes in products for aiding the 
blind). Even IBM has added voice output to a typewriter . Further, Texas Instruments has now made 
available a low-cost voice synthesizer chip set for use by game and appliance manufacturers . 

The Texas Instrument synthesizer stores words in its memory and thus is limited to 180 standard 
words, plus up to lSO words stored in external read-only memory. On the other hand, the Votrax 
unit is programmed with 62 phonemes (sound units) and can form an unlimited number of words. 
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ROMPLUS+ 
NEW EXPANDABILITY. 
ROMPLUS+ is a peripheral board whose added features 
can turn the Apple * computer into the most powerful 
personal computer available today. 

•Works with Integer BASIC, RAM or ROM Applesoft, 
and DOS. 
• And more ... quick to learn . Easy to use. 
•Software support provided on disk includes 
demonstration programs and two Editors that allow you 
to define your own characters or keyboard macros. 
SOPHISTICATED FIRMWARE. 

NEW POWER. 
ROMPLUS+ provides six sockets to accept individually 
addressable 2K ROM's or EPROM's. Keyboard Filter'", 
a 2K ROM program, comes installed on the ROM PLUS+ 
board and adds many useful features to your Apple , 
including : 

In addition to the Keyboard Filter ROM, ROMPLUS+ 
offers five sockets for ROM or EPROM, plus "scratch­
pad" RAM. And, s:Jphisticated firmware on ROMPLUS+ 
allows one, two, or more of its chips to be used simul­
taneously for programs longer than 2K. 

• Upper and lower case letters. The only system that 
offers keyboard input and standard shift key operation . 

•Multiple user-defined character sets. 
•Colored or inverse-colored letters. 
•Keyboard macros-two key-stroke, automatic typing of 

multiple, user-defined words or phrases. Including 
BASIC and DOS commands. 

• Mixed text and graphics. 
• Improved cursor control. 
•STOP LIST and END LIST. 

EXPANDED UTILITY. 
Many software programs really ought to be utilized 
as firmware . ROMPLUS+ makes that an actuality for 
the Apple by providing six additional ROM sockets . 
AT YOUR DEALER. NOW. 
$169. Complete and tested . Including the powerful 
Keyboard Filter ROM and full documentation. Ask your 
dealer for a demonstration. 

,----------------------------------, 
~ MoWltain Hardware, Inc . 

Circ le 70 on Inquiry card. 

• 

~ LEADERSHIP IN COMPUTER PERIPHERALS 
300 Harvey West Blvd .. Santa Cruz, CA 95060 
(408) 429-8600 

Sounds great. 
0 Please send me all the details on ROM PLUS+ and 

Keyboard Filter. 
Name __________________ ~ 

Address __________________ _ 

City __________ State _____ Zip __ 

Phone __________________ ~ 

----------------------------------~ "Trademark of Apple Computer Inc. 
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The voice quality of present units is acceptable but still leaves much to be desired. Most listeners 
agree that the Texas Instruments' unit produces better quality voices. There is no doubt that next 
year we will see a larger number of devices and appliances with voice output on the market, some 
possibly with voice input. 

ANALOG MEMORY DEVELOPED: Sanyo Electric Company of Tokyo, Japan, recently reported at a 
Institute of Electrical and Electronics Engineers conference that it has developed a nonvolatile 
analog memory. The memory permits the direct storage of analog signals, eliminating the current 
technique of digitizing the analog signal and storing it in binary form. Analog memory could greatly 
simplify the circuitry used in voice and music synthesizer equipment, as well as in such applications 
as television tuning. 

TANDY TO ENTER DISK DRIVE BUSINESS: Tandy Corporation has agreed to form a joint floppy­
disk manufacturing venture with Datapoint Corporation . Final approval is still pending from the 
boards of directors of both companies. Tandy currently buys floppy-disk drives for its Radio Shack 
computers from Shugart Associates, Control Data, and Tandon Magnetics. Datapoint makes their 
own units under a license from Shugart . Last year, Tandy attempted to purchase Perkins Elmer's Or­
bis floppy-disk operation for $2.2 million, but was outbid ($2.5 million) by Siemens. 

DUAL-SIDED FLOPPY-DISK AVAILABILITY IMPROVES: In 1977, floppy-disk manufacturers started 
showing prototypes of their dual-sided floppy-disk drives. Shipments started in early 1979, but the 
firms soon ran into production problems. The double-sided drives caused excessive wear on disks 
and had other reliability problems. Manufacturers now have apparently learned how to manufacture 
these drives reliably and are finally getting into quantity production. 

Last year a total of nearly 250,000 8-inch drives and 500,000 5-inch drives were made. It is ex­
pected that well over 1 million 5-inch drives will be made this year, and that nearly 30% will be 
double-sided. 

RADIO SHACK TAKES ACTION TO PROTECT TRS-80 TRADEMARK: At the opening of a recent 
microcomputer show in Boston, federal court injunctions were served to three exhibitors, ordering 
them to immediately stop selling or distributing anything with the characters "TRS-80" written on it, 
and to hand over all such items and literatu1e to Tandy-Radio Shack for disposal. Further, Radio 
Shack demanded $10,000 for damage done to Radio Shack by each of the three companies. 

Radio Shack claimed the companies were using the TRS-80 trademark illegally and in such a man­
ner that people would think they were buying Radio Shack products. Further, Radio Shack claimed 
that business was being stolen from them, and that should the products prove defective, Radio 
Shack's reputation would be damaged. 

The exhibitors had no prior warning of the injunction. Two of the exhibitors immediately appealed 
the injunction, pointing out that Radio Shack was clearly credited as the trademark owner in all 
advertising; the injunction was rescinded. The third exhibitor, who failed to take immediate legal 
action, was prevented from selling his regular merchandise at the show; instead he substituted a line 
of goods contained in packages not bearing the legend "TRS-80." 

16-BIT MICROPROCESSOR STATUS REPORT: Intel has been producing its 8086 16-bit processor in 
volume since the spring of 1979. The 8086 has been successful but it is generally considered to be a 
less powerful device than either the Zilog Z8000 or Motorola 68000. While Zilog has been providing 
samples of the zaooo for over six months, the firm is only now begining volume production. 
Reportedly the samples did not execute all instructions correctly. Motorola has been sampling the 
68000 for several months, and production quantities are expected soon. Recipients of sample devices 
from Motorola have reported that some instructions do not execute correctly and that the device will 
not operate at maximum rated speed. The companies are aware of these problems, and actual pro­
duction units are expected to operate properly. 

Other problems slowing the adoption of the Zilog and Motorola processors are lack of availability 
of peripheral devices (such as the Zilog memory-management integrated circuit), lack of software, 
and the fact that second-source suppliers are still far from production. 

MAIL NOTE: I receive a lot of mail each month , as a result of this column. U you write to 
me and wish a response, enclose a self-addressed, stamped envelope . 

Sol Libes 
Amateur Computer Group of New Jersey 
(ACG-NJ) 
1776 Raritan Rd 
Scotch Plains NJ 07076 
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SCIENTIFIC 
AMERICAN 

We are accustomed to seeing 
divers and gymnasts begin to twist 
and somersault long after they 
have left the springboard or the 
floor . Indeed, in order to win gold 
medals divers need to perform such 
complex feats in midair as the for­
ward two-and-a-half somersa ult 
with two twists . But, you may as k, 
doesn 't this violate the law of con­
servation of ang ular momentum? 
It postula tes : Jn fh enbsenceoftorques, 
or rotntionnl forces, the angular mo­
mentum of a body is conserved. In 
the March SCIENTIFIC AMERICAN 
you will see how this paradox 
is resolved. You may be re-
lieved to learn that divers and gym­
nasts (and free-falling cats, too) 
perform their midair rotations 
without violating any laws of 
physics. Moreover, the underlying 

WITH YOUR SUBSCRIPTION ... 
THIS FREE BOOK 

$"J.UU 

Do divers 
and gylllnasts 
violate the la"7? 
physics is the sa me for 
the as trona ut s in space 
w ho need to con trol 
their body orien ta ti on 
in a weigh t less environ­
ment. 

In the sa me issue you 
w ill fi nd that impaired 
comm unicat ion among 
ce ll s can be a ca use of a 
variety of diseases, as 
w idely different from 

each other as cholera, diabetes and 
manic-depressive psychosis. In 
each there occurs a form of failure 
of fit betwee n signa l-bearing mole­
cules from one cell and the receptor 
molecules in the oute r or internal 
membranes of the target ce ll. 

You will lea rn how British ar­
chaeologists have plumbed the pa s t 
that lies under the city of York, 
down through the medieva l city 
into the 9th centu ry Viking city of 
Jorvik and on below to Eburacum, 
the g reat fortress city that he ld the 
nor th ernm ost boundary of the 
Roman Empire. 

You wi ll read about the spi n of 
comets in their ecce ntric orbits 
arou nd the sun ... Abo ut the virtu­
osity with which th e ho rned beet les 
put their horns to work, especially 
in courtship contes ts ... About the 

perception of the elusive "gluon" 
th a t glues quarks together .. . 
About the quantization of r isk and 
safe ty of nuclear reac tors in the 
wake of the Three Mile Island 
episode. 

This is th e kind of divers ity our 
more than 700,000 readers enjoy 
each month in our pages . 

Wh y not join us at the frontiers 
of know ledge? You will see why 
The New York Times ca lls our 
magazine, "This country's and per­
haps the world's outstanding forum 
for communication between scien­
tists a nd the intelligent public." 

A one-year subscription, a t $18, 
saves you $6 on the newsstand 
price of $2.00. A two-year subscrip­
tion , at $33, saves $15 . And a three­
year subscription, at $45, saves 
you $27. 

Use the coupon below, or ca ll toll 
free : 1-800-648-5311. 

(In Nevada ca ll 800-992-5710.) 
Se nd no money. We'll bill you. 

SCIENTIFIC 
AMERICAN 

-----------------------, 
lsuBSCRIPTION RESERVATION . 
I SCIENTIFIC AMERICAN.415 Madison.Avenue, Dept. GS, New York, N.Y. 10017 j 

As soon as your sub­
scription payment is re­
ceived, we w i ll also send 
you Human Ancestors 
(regular price: $5.00) as 
a bonus. This 144-page 
anthology reports the 
archaeological discov­
eries that unveiled the 
evolutionary stream 
leading to Homo sapi­
ens, culminating in the 
growing recognition of 
the role of toolmaking In 
the process of natural 
se lection. 

I Yes. enter my subscription \ 

I 
to the monthly issues of I 
SCIENTIFIC AMERICAN for the 

I term I have checked. As soon Name j 
as my payment is received, 

I you wi ll also send me-abso- I 
lutely free- the 144-page Address I I book Human Ancestors 

I 
(regular price: $5.00) . I 

City/ State/ Zip 

I 
MY GUARANTEE D Slart my subscriplion wilh !he March issue. I 
I may cancel my subscription O 1 year-$18 D 2 years- $33 D 3 years-$45 

I to SCIENTIFIC AMER ICAN at (save SS) (save $15) (saveS271 I 
any time and receive a refund D My payment is enclosed D Bi i i me 

j for the unused balance . The (lnlernational rares outs ide U.S. and Canada. I 
l_'.:_o_:s bo~s mi: ~eep. _ __ _:_year-$2~ .:::-$4~~earS-S5~~~ 
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Electronic Planimetry 

A planimeter is an instrument 
(formerly mechanical) for measuring 
the area of a two-dimensiona l figure 
by tracing its perimeter . Area mea­
surements obtained from planimeters 
are useful for a variety of appli­
cations, such as cartography, geo­
logy, metallurgy and biology. Our 
biomedical application requires area 
and length measurements of irregu­
larly shaped two-dimensional figures. 
To this end an electronic p/animeter 
has been designed consisting of a 
Summagraphcs Bit Pad and a Terak 
microcomputer programmed in 
UCSD Pascal (Version 1.5). 

In practice, a user specifies a scale 
factor and then traces the boundary 
line of a figure using either a stylus or 
a single-button cursor. To improve 
the accuracy of the area measure­
ment , the program detects closure (ie : 
when the end of the tracing meets the 
beginning) and displays the calcu­
lations. You can trace additional 
figures with the same scale by using 
only the stylus or cursor switch . 
Using this electronic planimeter, area 
and perimeter length measurements 
are more accurate and can be ob­
tained faster than with a mechanical 
planimeter. 

The Terak Microcomputer 
The Terak 8510 (see photo 1) is a 
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Peter A Santi 
John Fryhofer 

Gregory Hansen 
Medical Research East 

University of Minnesota 
2630 University Ave SE 
Minneapolis MN 55414 

completely self-contained, 16-bit 
microcomputer using a Digital Equip­
ment Corporaiton (DEC) LSl-11 with 
the hardware floating-point option . 
The Terak contains 56 K bytes of 
memory, a single 8-inch floppy disk 
drive, 128-character ASCII key­
board, 12-inch video monitor with a 
320-by-240 graphics dot matrix, a 
24-line-by-80-character display, and 
an RS-232C and 20 mA serial inter­
face. The cabinet also houses an addi­
tional serial or 16-bit parallel inter­
face card. The Terak is supported by 
the DEC RT-11 operating system and 
UCSD Pascal. 

The Terak is well suited for UCSD 
Pascal , which can be purchased for a 
reasonable price . The Terak is a con­
servative, but well-designed system 
which performs with a high degree of 
reliability. It serves as a general­
purpose laboratory computer and in 
this application as a host computer 
for the Summagraphics Bit Pad 
digitizer. 

The Sumrnagraphics Bit Pad 
The Bit Pad includes a digitizing 

surface or data tablet, control unit, 
power supply, and writing stylus or a 
single-button cursor. The control unit 
consists of an 8-bit microcomputer 
(Intel 8035), a control program in 
erasable, programmable read-only 

memory, and binary counters. The 
control unit generates X and Y coor­
dinate points of the location of the 
stylus or cursor as it travels across the 
tablet surface. These coordinate 
points are generated as serial or 
parallel data and can be used by a 
host computer for a variety of 
applications. 

Theory of Operation 
The Bit Pad operates on a magnetic 

principle . Current is pulsed along a 
send wire that lies perpendicular to a 
mesh of magnetostrictive wires lying 
beneath the writing surface of the 
tablet. The current pulse changes the 
dimensions of the magnetrostrictive 
material and a strain wave simul­
taneously propagates down all the 
wires in one direction. This prop­
agated strain wave is sensed by a 
receive coil in the stylus or cursor. 
The control unit times the delay 

Terak is a registered trademark of Terak 
Corporation . 

RT-11 and LSl-11 are registered trademarks 
of Digital Equipment Corporation . 

Bit Pad is a registered trademark of 
Swnmagraphics Corporation . 



"Superbrain Is a regis1ered trademark of lnlertec Data Systems. 
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proceuor .ind s.c rcon rolatcd func ti ons The 'econd Z80A 1s " dow n·loaded" by 1he host to 
execute disk 110 When not p rocessino disk data 1he s.e<:ond 280 may be programmed by 
1he hosl lor olher processor :C'l41cd lunc11ons 
8 bLIS 
l 0 microsecond& req1s le1 lo req1ste1 
158 
All m1e1 rnpls .ire vectored 

285K lot al bytes for maued on 1wo dou ble density dr 1ves Opuonal ex1ern4I I 0 ·300 
moqlllbyte hicHd disk storage ts ava ilable usmg o p11on1tl S· I OV bus 4doplor 
2SOK b its/second 
250 milhsltCond-s 35 mLll1seconds u,,ek to t1ack 
5 1 1 inch mm1·d1sk 
300 RPM 

64 K by1es dynamic RAM 
256 bytes ol slahc RAM 1s prov ided 1n addi tion lo the m.i1n processor RAM Th111 memory 
is used fo1 pro<;iHtm ond for dottt Slorttge fo r the ctu ic1ltM'J' processor 
I K bytes s1,i.ndard Allows ROM " bootsuappinc;J o ! sySlt'm .ti powor -on ROM stornqo 1s 
2708compa11ble rtncl may bC! rcprOQ r<immed by !he user fo r cuslom .;.pplic.shons 

Disp lay S1z.e 12· inch dynctm1cdlty tocused P4 phospho1 
Cui.play Formtll 25 lines :ic 80 chardClers pe1 Im(' 
C ho rdC'lCr Font 8 :ic A chcHac1e1 ma\l1)( on a 8 >e I 2 cha rdcler lteld 
Line Dr<tw1n9 Ch4rdclcr s Eleven spCtCial (11ap~uc:s s ym bols. ~sed !o r form qenerauon 
DLsplay Presen1.i11on l19ht cho1acte1s on a dork bdckQround RC'vcr s1ble thr ou(Jh ke):boctrd p rogram selecuon 
San.dw1d1h 20 MHZ 
Curs.01 fleveued 1m.ige (block cursorl 

Communication• 
Screen Datlll Trlllnsler 
AuicilLa ry ln1erlace 
P4rdllel !nte~l.,ce 
S· l 00 Bus 
Tr.rnsp.Ar(lnt Mode 
Pc111ty 
Transm1s.sLon Mode 
Addressable C ursor 

Syalem Ut llili .. 

Memoiy·mapped di 38 k1lobrtud Sent.'ll uonsm1ss1on o ! dotd al r4tc-s up lo 9600 bp, 
Un1Vf' ts"I RS·232 asynchronous Synct:ro no us inte r!.ice opt iona l 
R"d10 Shack TRS·SO compa11ble 
P1m1e<l cu cu11 edoe connec101 p1ovLded 101 connect1o n of ophondl S· l 00 bus .id11ptor 
Endblc-s d1spli1Y ol all Lncomtng dnd o utg oing con11 ol codes 
C ho1cr ol cvon odd. mL'lrkmQ o r spacing 
Httll m Full Duplex O ne 0 1 two slo p bits 
Oneel pos1tmnmc;i by e1thl'.'r d1sc11'." te or "bsolu t~ .-.ddrc-ss inq 

DLSk Operating Sys1em CPI ~ 
005 Sohware An 8080 disk assemblet . debu99cr. l !>X I t.~1101 .. rnd hi<- handltnQ u11li11e-s 

Opliona! Sohw.a.UJ 
FORTRAN 
COBOL 
BAS[C 
Appheation Packages 

Keyboard 

ANSI ~ti.'lnd.ird Reloct.'IMbleo, random tmd s~quonllol d1.sk ilCCC-SS 
ANSl 6tan.d.ird Reloca1able. s.equon110\ . relativc- a nd indexed disk access 
Sequenlldl and rdndom disk ocC['SS fu !l str mq m1m1pulal1on , mtc•rpreter 
Ex1cns1ve sohwl'lre development lools .art.• iiva1ldblu mcludmq sohwarc for the following 
apphcauons Payroll. Accounls ~(>Ce1voble Accounts P.t.ydb\e, lnvc.onl01y Conuol. G-Onch'l l 
Ledqe1 and Word Processing 

Alphonumer1e ChMo\Cte1 Generales clll 128 upper and lower c,..se ASCII ch,.. ractets 
Special F"edluf(':S. N·Key Rotlovc1. Automa11c repea1 {ell l 5 CPS). Keyboard lock.Junlod: 
Numeric Pad 0-9. decimal po1n1. comm~ . minus and lour u ~er - programmable functto:t keys 
Spec1a! Functions Keys Up 10 64 uSC!r ·defined two-key fuucllo~ sequence5 
Cursor Co nHol Up. down . !01word. backwa rd . etnd horne 

lnl•rn•l Con.auucti on 
Ci1 b1ne1ry 
Componen• La.you! 

MounhnQ 

£n.,honm•nt 
Wo1qht 
Physical 0 1mt1nslona 
Envuonment 
Power Re-quiremen1s 

S!ructural loom 
Two OO& rd modulor des1qn All procc-sso1 10Ja1cd !unctions and hardware are on a si ng le 
p1m1ed cucu 11 boai rd All v1d('o 4nd powe1 roldled c11cu1tl on cl "eparate 91nQle board 
These lwo boa rds 41e m te rconn('cted v13 t.'l sm9lc 22·pin nbbon cable 
CRT dnd 1wo cu cu11 boi.'lrds mountl'd to base CRT mo r1Q1d s teel h4mC 01sk Drive assem· 
bly mounted mto upp(' r cover !or ea:so o f sorv1clnQ 

Appt(l umalely 45 pounds 
14 ~·"IHI x 21 !•(WI x 23 ·/• <DI 
Opera11 ng 0 " to 50'' C Sto rage 0 " to 85' C . 10 to 95% rel humidi ty · non condensm9 
115 \.'AC. 60 HZ, l AMP (opuonal 230\IAC/SOHZ model dvo1la.ble> 

• Sp«l-l l~<1LIC1 n • n1bieoct lo ch.inqt- w~lh Dll l n ot1CT 

SUPE~BR/\IN 
TM 

The Honor Graduate 

OEM's ... 
End Users. 
Computer Dealers. 

$2995! 
· SuperBrain users get exceptional 
performance for just a fraction of what 
they'd expect to pay. Standard system 
features include: two double density mini­
floppies with 285 K bytes of disk storage, 
64K of RAM memory to handle even the 
most sophisticated programs, a CP/M Disk 
Operating System with a high powered text 
editor, assembler, debugger and a disk 
formator . And, with SuperBrain's S-100 bus 
adaptor, you can add all the programming 
power you will ever need .. . even a l 0 
megabyte disk ! 

SuperBrain 's CP/M operating system boasts 
an overwhelming amount of available 
software in BASIC, FORTRAN, COBOL, and 
APL. Whatever your application . .. General 
Ledger. Accounts Receivable , Payroll, 
Inventory or Word Processing ... SuperBrain 
is tops in its class . But best of all. SuperBrain 
tackles your toughest jobs for Jess than one­
third the cost of other similar systems. 

You'll appreciate the careful attention given 
to every engineering detail. Standard 
SuperBrain features include : a full ASCII 
keyboard with numeric pad and user-pro ­
grammable function keys. A non-glare, 
dynamically focused , l 2- inch CRT for sharp 
images everywhere on the screen. Twin Z80 
microprocessors to insure efficient data 
transfer to auxiliary peripheral devices . A 
universal RS-232 communications port for 
serial data transmission . And, a single board 
design to make servicing a snap! 

Performance and packaging have never 
been better matched . Your operators will 
appreciate SuperBrain's good looks . You'll 
appreciate SuperBrain 's outstanding value. 
Twin ZSOA processors, dual double density 
disk drives, and a high resolution CRT 
terminal. All in a single, smart looking , self­
contained desktop unit. And, all for a price 
that's substantially less than the competition! 

Make no mistake about it. The freshman 
students in the small systems business can't 
begin to compete with this year's honor 
graduate. The SuperBrain . The only system 
at the top of its class in price and performance 

DEALER/OEM QUANTITIES AND SPECIAL PRICING AVAILABLE VIA MICROAMERICA DISTRIBUTIN 

NEE CO Mon-Fri 9:30-5:30 
MasterCharge & 
Visa Accepted 679 Highland Ave. 

Needham, MA 
(617) 449-1760 02194 

MicrocorrµJler Systems Division Telex: 951021 

Circle 77 on Inquiry card . 

MICROAMERICA DISTRIBUTING 
"SuperBrain Dealer/O.E.M. Inquiries invited" 
21 Putnam Street 
Needham, MA 
02194 (617) 449-4310 
Circle 72 on lnauirv card. 
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Photo 1: The Terak microcomputer with dual floppy-disk drive, video display, and keyboard. The Summagraphics Bit Pad consists 
of the digitizing tablet and the microcomputer control unit. 

required for the strain wave to reach 
the receive coil, and this delay is used 
to calculate X and Y coordinate data . 

Digi tizing Tablet 
The data tablet is a low-profile , 

plastic pad that has an active surface 
area of approximately 784 square 
cen timeters . The X, Y origin is located 
in the lower left comer of the tablet 
and is not relocatable . The active sur­
face area can be visualized as a square 
matrix of 2795 by 2795 points with a 
resolution of 0 .1 mm . The Bit Pad can 
also be configured for English unit 
measurements. 

Microcomputer Control Unit 
The control unit contains six front­

panel , push-button switches (see 
photo 1). One is a reset switch, three 
switches control the digitizing rate, 
and two switches control the oper­
ating mode . These switches may be 
overridden by software from the host 
processor, thus allowing complete 

MOST 
SIGN IFI CANT 
BIT 

NEXT 
BYTE 

BYTE MODE 
RECEIVED 2 

host control. 
The three rate switches select 64, 

32, 16, 8, 4, 2, or 1 coordinate pairs 
to be generated per second. The two 
mode switches select point, switch­
stream, or stream operating mode. 

A coordinate pair is generated for 
each depression of the Z-axis switch 
in the stylus or cursor in the point 
mode . In the switch-stream mode, 
coordinate pairs are generated con­
tinuously as long as the Z-axis switch 
remains depressed . Coordinate points 
are generated continuously in the 
stream mode. It should be noted that 
no points are generated unless the 
stylus or cursor is within 4 mm of the 
active surface area of the tablet. 

The control unit also contains an 
8-bit input and output (110) port, an 
interrupt line, a single-bit reset line, 
and optionally a TTL or RS-232C 
serial line. The input port (also re­
ferred to as the command byte, figure 
1) allows for control of both the oper­
ating mode and transmission rate of 

INPUT 

MODE RATE RATE RATE 
l 4 2 l 

the Bit Pad by a host processor. Three 
bits are allocated for the transmission 
rate, two bits for the operating mode 
and three bits serve as hand-shaking 
signals between the host processor 
and the Bit Pad . 

The three handshaking bits are: 
status valid, which is used by the host 
computer to signal a change in mode 
or rate; byte received, which in­
dicates that a byte of data has been 
read by the host; and next byte, 
which is used by the host to request 
the next byte of data from the Bit 
Pad. An additional single-bit line (in 
strobe) enables the host to reset the 
Bit Pad's control unit. 

A host processor can receive data 
from the Bit Pad by polling or hand­
shaking, or the Bit Pad interface can 
be driven by interrupts. The output 
port of the Bit Pad provides coor­
dinate points to the host processor in 
a sequence of five data bytes (see 
figure 2) . A 1 in the most significant 
bit of the first byte signals the host 

LEAST 
SIGNIF ICANT 
BIT 

STATUS 
VALID 

CLEAR 
OR 
RESET 

Figure 1: Th e bit formal of the input or command byte for th e Bit Pad. In addition , a single line is used by the host computer to reset 
or clear the Bit Pad 's electronic circuitry. 
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Z-80 CPU 

Two serial ports, three par­
al lel ports. 2/4 MHz, on 
board Prom Monitor Phan­
tc>ms. (Less cable and Mon­
itor) . A & T $325.00 

FLOPPYS 

8" Shugart ....• $750.00 
8" Siem ans .•..• $675.00 
5" Seimans ••... $350.00 

Double Sided) 
8" CDC . . • . $875.00 
9" Remex •..•. $825.00 

FLOPPY DISKS 

0 Y SAN Quality 

8" SSSD ................... $4.2S 

9" SSDD .................. $5.50 

9"DSDD .... ... . ... .. .... $7.60 

5" 55DD .. ... ... ........ . $4.10 

(Boxes of 1 O only) 

DOUBLE/SINGLE 
DISK CONTROLLER 

~ .. . ··. 
• " ·I 

~· ' _. 1' 

L' '• t 

, f _,_,_, -.-,--,. r-~ l;l • 

Two stage phase lock loop 
circuitry for greatest rella· 
blllty, data transfer at maxi­
mum rate. Transparent den ­
sity selection. 8 '' or 5" op­
eration 2 or 4 MHZ (Some 
restrictions on OMA). 

OMA - $425 .00 
STD. - $385.00 

TELEVIDEO 912 

80 x 24- Lower case des­
cenders. Teletype or type­
writer keyboard 110/220 
VAC. 50 to 19.2 KSaud 
Hex entry pad . Similar to 
SOROC but better JooK ing 
with NO FAN NOIS E. 

MPM 1/0 TIMER 

Available 
March 1980 

Designed tor MP/ M ® soft · 
ware of D igital Research. 6 
users serial port, three 8 bit 
para llel ports for hard disk. 
Timer and vectored in · 
terrupt. 

® TM Digital Research 

IS READY 
16K,32K 

STATIC RAM 

} J!I t :i- c, c :ta '-tl.J· C'' c > a .. ..,; ,. . . 
: . :r-; : . 
• : : . I 
. - ' . ' - . 
• -~.....,II 11rt1t1 ·•11.,r>-·mr.:m!!-I: 

Worlds most re l iable mem· 
ory, responds to extended 
address lines Al6, Al7, 
cool running, fast. 
16K-$395.00 32K·$650.00 

TELEVIDEO 920 

Similar to TV 912 but has 
programmable functions 
keys across top. Excellent 
for WORDSTAR Text Edi· 
ting. 

90 x 24 VIDEO 

Keyboard Input, Z- 80 Pro· 
cessor, on board RAM 
makes th i s a non-memory 
mapped substitute for a 
terminal whe n mated with 
a keyboard . 

$430.00 

32K, 48K, 64K 
DYNAMIC RAM 

" · · . - I I I I I I I I 
" ·1111 11 1 1 
:· •f . , I I I I I I 0 U 

, • u1 uo ouun 
I •I -

• .. ..::-...t;,~ ..... - _., ; ;; -- ~ 

Basic dynamic board tested 
to run at 4MHZ with our 
Z -80 board. 4116 chips at 
200 nanosecond speed In­
sures most reliable data sto­
rage. Double density and 
OMA compatible . 
32 K-$580.00 48K-$640.00 

64K·$750 .00 

WINCHESTER/SHUGART 
SA 1000 

5 megs now expon able to 
10, works alongside floppy 
disk drive for expanded 
storage. Use with c.ontro iler 
below. 

$19SO.OO 

WINCHESTER/FLOPPY 
INTERFACE 

Available 
March 1980 

Allows m i x i ng of Shugart 
Winchester and floppy 
drives on same cable when 
used with DP-OSK. Sup­
plied wl!Ji1 software Bias 
for MP/M and 2.0 

®TM Digital Research 

• • • 
32K, 48K, 64K 

ERROR DETECTING 
Cromenco I Alfa micro 

Available 
Maren 1980 

State of the art develop­
ment. Parity generation and 
error detection. Com pat Ible 
with 16 bit CPU designs. 
16K bank, select under soft· 
ware control. 4MHZ Z -80, 
8086, Cromenco, Alpha Ml· 
cro compatible. 
32K·$650.00 48K$725.00 

64K-$850.00 

WINCHESTER/CENTURY 
DATA SYSTEM 

20 megs expandable to 
40-Marksman series, plugs 
Into our CPU parallel port 
or MP/M board drive, cabi· 
net, power supply, 2 .O B ios. 

$4950.00 

CABLES/PROMS 

2718 Monitor . 

2716 Monitor . 

Disk SO Pin 

RS-232 . •. 

CPU to Back. 

Disk DC 

Disk AC 

Winchester . . 

$ 

$ 

DP s-1 oo main Frame 01111 Drlue Storaae llORTH STAR Competitor 

• 12 slot S-100 Motherboard (6 populated) 
• +SV @ 20A ± 16V @ 6A. (Nylon card 

guides) . 
•Mates with disk system shown in cen· 

ter column. 
• 3 user convenience outlets at rear . 
•Status indicators for 1/0 w11it, memory 

error, voltage levels . 
•Multi-user capable with circuit board 

se lection at top. 
Kit (less fans) $295.00 A & T $450.00 

West: 

DELTA PRODUCTS 
1653 E. 28th Street 
Long Beach, Calif. 90806 
Tel: (213) 595-7505 

Circle 73 on inquiry card. 

•Cabinet comes with multiple power. 
•Supply to suit all popular disk drives 

± 5A, +24@ 6A. 
• DP-1 OOOK Twin double density Shu­

gart SA-8008 or Siemens FD0-100-8 
(1 megabyte) . $1800.00 

• DP-2000K Double sided, double den­
sity Shugart SA-850-R or Siemens 
FDD-200-8 (2 megabytes). $2450.00 

•Drive box less drives with ample power 
supply. 
Kit (less fans) $295.00 A & T $450.00 

•Cost effective Z -80 dual drive 
system . 

•Double density Siemans drives sport 
340K single sided, 680K double sided . 

• 32K RAM standard, expandable to 64K. 

• CPM 2 .0 software inc I uded. 

East: 

DELTA PRODUCTS 
11 Edison Drive 
New Lennox, Illinois 60451 
Tel: (815) 485-9072 



BYTE 1 

BYTE 2 

BYTE 3 

BYTE 4 

BYTE 5 

MOST 
SIGNIFICANT 
BIT 

FIRST 
BYTE 

FIRST 
BYTE 

FIRST 
BYTE 

FIRST 
BYTE 

FIRST 
BYTE 

BYTE 
AVAILABLE 

BYTE 
AVAILABLE 

BYTE 
AVAi LABLE 

BYTE 
AVAILABLE 

BYTE 
AVAILABLE 

OUTPUT 

F3 F2 Fl 

XS X4 X3 

Xll XlO X9 

YS Y4 Y3 

Yll YlO Y9 

FO 0 

X2 Xl 

xe X7 

Y2 Yl 

Y8 Y7 

LEAST 
SIGNIFICANT 
BIT 

0 

XO 

X6 

YO 

Y6 

Figure 2: Five bytes of data are transmitted from the Bit Pad 's output port for each coordinate pair of 
points generated. The first byte contains information concerning depression of the Z-axis switch . The next 
four bytes contain a 12-bit representation of the X and Y coordinates. Each byte also contains two control 
bits , which are used for handshaking purposes. 

that the current byte is the first of the 
five-byte sequence. The next bit (byte 
available) when set to 1 indicates that 
a byte of data is available, and the bit 
labeled FO corresponds to the status 
of the Z-axis switch. 

An optional four-button cursor 
may also be used . The four buttons 
correspond to bits FO thru F3 in byte 
1. The next four bytes in the sequence 
contain a 12-bit representation of the 
X and Y coordinates. This data can 
a lso be transmitted in serial format 
with parity and stop bits, at data 
transmission rates from 37.5 bps to 
28,000 bps. 

The control unit does not contain a 
pilot light; however, it does contain 
two diagnostic routines that can be 
used to check its circuits and interface 
connections to the host processor. 
The control unit requires power sup-
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plies of +s V and +12 V, and -12 V 
or, with optional regulators, +B V, 
+16 V, and - 16 V. 

Pascal Program: PLANIMETER 
This program, which appears in 

listing 1, receives coordinates points 
five bytes at a time from the Bit Pad. 
The line length and area of a closed 
two-dimensional figure are calculated 
by integrating the figure with trape­
zoids. By using Pascal and the Terak, 
it is possible to receive and process 
approximately thirty coordinate 
points per second. 

User-defined data types are used to 
interface the Bit Pad to the Terak 
minicomputer. LOWBYTE is the 
image of the output from the Bit Pad . 
It contains three fields: the data ( D ), 
READY (byte available) and the 
FIRST-byte bits. DEVICE is a data-

type that represents the 110 buffers 
on the Terak's port which are con­
nected to the Bit Pad. 

At the beginning of the main pro­
gram, the pointer BITPAD is set to 
the integer value -160 (which is the 
address of the port) using a variant 
record type. The pointer BITPAD.P 
points to the port, and BITPAD.P I 
contains the Terak 110 buffers for the 
parallel port. 

Each input byte is read as LOOKB 
: = BITPAD.PI .INBUF in the pro­
cedure NEXTBYTE using handshak­
ing. The sequence begins by waiting 
for the next byte to be ready 
(LOOKB.READY is true). The Terak 
signals the Bit Pad that it has read the 
data by sending the command byte 
OUTRECEIVED. The program incre­
ments the counter (BYT), waits for 
the Bit Pad to clear and then signals 



GIVE 
YOUR 

COMPUTER 
A 

HAND 

Circle 74 on inquiry card. 

Have you ever wanted to do more with your 
micro than play computer games and 
balance your checkbook? 
Finally, there is a unique new quarterly 
magazine that gives you al l the information 
you need to transform your home computer 
into a working ROBOT! 
ROBOTICS AGE covers every aspect of robot 
research and experimentation - from the basic 
principles to the latest developments in 
laboratories around the world . In our features , 
special emphasis is given to plans. circu its, and 
programs that you can use in your own 
microcomputer-controlled robot. Each article is 
designed to be understandable to the novice 
experimenter. but with technica l detail and 
complete references that will satisfy even the 

professional researcher. Added to that are 
robot ics-related New Products. Book Reviews, 
abstracts of selected recent technica l papers, 
and reports on how you can participate in the 
growing number of robot ics and Artificia l 
Intelligence organizations in the US and abroad . 

The explosive growth in the use of robots has 
been described as the Third Industrial 
Revolution. Robots are having a growing 
impact on the shape of industrial society­
and will be a significant part of your own 
future. Join ihe thousands of ROBOTICS AGE 
readers already gaining a deeper under­
standing of this fascinating and significant 
science. Learn how you can contribute 
to the development of the intelligent robots of the 
future-Subscribe Today! 

P. 0 . BOX 801 LA CANADA, CA 91011 

0 1 year subscription (4 issues)-US: $8.50; Canada & Mexico: $10.00; Foreign: $12.00t 

0 2 years (8 Issues) US: $16.00: Canada & Mexico: $19.00; Foreign: $23.00t 

Blll myVISAD 8111 ~ (N, America ontrt 0 

NumtMlr 

Companym oo 

C• ly s.1111IC01.m11y Po,1•1 Codo 
1 Aites Shown ire 101 sl.fface clel lVory, Air mell d&llvery avaltabh!I 11 ft:11:trll C.Ollll . Pl~10 tllfTIIT In US runO&.drlllwn cm 1 US l)anh.. 
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PROGRAM PL AN I 11ETIR ; 
<* Ur iLLen b• : J oh n Frwhof er 

and noodi fi ed bw Gres Hansen. 

This J>ro!lra• r e ads .-a ra ll el da l a fr on' a di!l iL ii: in g Lable l a nd c<dcul"L"" 
t he ar ea a nd .-er i ~et er of a cl os ed fi!lure tr aced on iL *l 

CONST 
PORTAODR = - 160; 
OUTRECEIVED = 95 <* 0 10 111 11 *> ; 
OUTNEXT = 159( * 100111 11 * ); 
HINPTS = 13 ; 

TYPE 
<* OuLPulf r on, BI T PA[I *> 

LOWEIYTE = PACKED RECORD 
0 : 0 •• 63 ; 
READY : E•OOLE AN; 
FIRS T : ROOLEAN 

END ; 
<* Lhi~ is what Lhe device l ooks like *> 

VAR 

DEVICE PACKED RECORD 

BITPA[I 

CSR PACKED ARRAY [O , . 15] OF BOOLEAN; 
OUT RUF I NTEGER ; 
INBUF LOU BYTE ; 

ENO; 

RECORD ( * Loads the dev ice address as an i n leger and 
Points Lo iL *> 

ENO; 

CASE BOOLEAN OF 
FALSE (p tDEVICEl i 
TRUE : < I : I NTEGER l 

CALCD EL TA , CLOSEOELTA , BYT, P : INTEGER; 
LOO KB: LOUBYTE ; 
f( ESF·ONS: CHAR; 
START, <* Slarl ne w fig ure*> 
DJDPRJNT : <* Alreadw J>rinled for bulLon UJ> *I 

BOOLEAN; 
FJRSTXr FJ RSTY , LASTX , LASTY , x, y, 

ARE A, LE N, CUHAREA. CUHLEN , HAGFi : r-·EAU 
K: PACl\E[I ARf<AY ((> .. !]OF CHAR ; <* Dunono'< arra" : l\[(IJ hold~ comm~ni< ; ; 
PTR : INTERACTIVE; 

F'RCii:E t•ll F:C NE XTBYTE; 
VA R U: LOIJEtYTE; 
BEGT N <*Reads nex t bw Le from BIT PA D *) 

f£ PEAT 
JF NOT UNITBUSY<2J THEN UNJTREAD < 2 t KCDJ , J ,, 11 ; <*Look fo~ rom~?nd i l 
LOOK B := BITPAD.P!. INBUF 

UNTI L LOOKB . REA[IY OR <K CO] = ' ll ' ); <*Good d~La 0.) 

nJ TPAD. Pl . OUTBUF : = OUTRECEI VE D; 

JF LOOKB . rJRST THEN BYT := o; 
[t YT : = BYT t 1 i 

REPEAT 
W := BITPAD . Pt. INBUF 

UNTIL NOT W.REA[IY ; <*BI T PAD r eseL *> 
BITPAD . Pt.OUTBUF . - OUT NEXT i <*BIT PAD sends ne x l b~LP •l 

END I ' NEX TDYTE *> ; 

PF:ocrn LJRE DEB UGO; 
<*used for debussins onl~ *> 

BEG IN 
URITEC LOOK£<. D ) ; 
IF LOOKB , f<EA£1Y THEN URITE< ' READY ' ) ; 
I F LOO l\ B, FIRST THEN WRITE< ' FI RST'>; 
WRITELN; 

E1H1; 

PR OCE DURE PRINT ; 
f<EG JN <*Print resul t s *> 

wri I TEUl ( , " Pain Ls : , ' p : 5 . ' I Ar ea : ' ' SllR< 11AGR >*Ar• fi ( CtlHARrA i ! <;· : ;, • 
' so n1m I Le ns l h : 1

, HA Gr.:*CUMLEN : 9 : 1.1 , ' mf"h ' ); 
IF <KC 0] = ' P' ) AND < P <> (>) THE N 

~RITE <PTR , ' t Poi nts : • , P: s, • I Ar ea : • , SOR<H ACR>t A SSCCUHA~EA) : 9:6, 
'sa mni I Le ns l h : ' , HAGR*CUMLE N:9!6 . 1T1n1·· , l.Hn: ( J(1 );; 

ENO; <* PRINT*> 

PRO CE DU RE NEWFIGURE; 
BE GT N <* in i tialize*> 

STA RT : = FALSE; 
FIRSTX : = x; 
FJRSTY: = Yi 
LASTX := Xi 
LASTY := y; 
p • - (1 ; 

CUMAREA : = (> ; 

CUH LEN : = 0 i 
URITE ('U10WN' , CHfi(7)) i Listing 1 con tinued on page 122 
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Listing 1: Pascal program that uses input 
from the Summagraphics Bit Pad and 
determines the area perimeter of a traced 
figure. 

the Bit Pad with OUTNEXT that the 
next byte is ready to be received . 

The first loop in the main program 
waits for the depression of the cursor 
Z-axis switch ("button down " in the 
listing). The loop also synchronizes 
the program with the five data bytes 
from the Bit Pad. Only the first byte 
of the five-byte sequence contains a 1 
in bit 7 (FIRST is TRUE ), and a 1 in 
bit 2 ( D = 4 ) when the switch is 
depressed. Bit 6 is set to 1 (READY is 
TRUE ) by the Bit Pad when the byte 
is available. When the switch is 
released the results are displayed 
using the procedure PRINT. 

The second loop is executed for 
each point when the switch is depress­
ed and coordinates are being re­
ceived. Bits 0 thru 5 ( D ) of input 
bytes 2 and 3 contain the 12-bit 
X coordinate and D in bytes 4 and 5 
contain the Y coordinate. After each 
byte is fetched , the CASE-statement 
code transfers the data into the in­
tegers X and Y by adding up the 
values. When the final byte is taken, 
it may then start a new figure if the 
switch was just pushed, calculate the 
next point, and / or detect closure and 
print the results . 

The procedure CALC is called after 
each X, Y coordinate input that is 
located at a distance at least 
CALCDELT A away from the last 
point. X and Y are the integer coor­
dinates in units of the Bit Pad 's incre­
ments, which are 0.1 mm from the 
tablet's origin (lower left corner). The 
maximum value possible for X and Y 
is 2795. The length is calculated with 
the formula for the distance (d) be­
tween two points : 

(d) = -/( Xl - XO )2 + ( Yl - YO )2 

where Xl and Yl are the current coor­
dinates and XO and YO are the last 
coordinates. Since many .points are 
processed, the length of an irregular 
line is calculated from a number of 
short straight lines that yield a good 
approximation of the true line length. 



TBS-BO 
DATA PROCESSING SYSTEMS. 

ONE STEP BEYOND. 
If you thought the TRS-80™ microcomputer was just a 

toy, think again. These TBS-80 software systems will turn that 
computer into a powerful data processor. 

INFORMATION SYSTEM by Dale Kubler is simply the best 
in-memory, data base manager on the market. It allows you to 

create files with up to ten fields per record, up to 40 characters 
per field and 200 characters total per record. Data from the key­
board is entered directly onto a screen display of one entire file. 

Once entered. you can sort or search your entire data base by 
any category and have the information desired displayed on the 

screen. INFORMATION SYSTEM provides a thorough editing 
mode allowing changes by line without rewriting an entire file. 

This program allows you to program your own printouts to almost 
any t arm you desire tor line or serial printers. Screen prints from 

anywhere in the program are also available INFORMATION 
SYSTEM creates either disk or cassette files depending upon 

the version you use. From mail lists to recipes, this program is the 
ideal small system information manager. The price for this program. 

32K up disk is $34.50. For systems 16K up tape it's $24.50. 
DATA MANAGER by Dale Kubler starts out where INFORMA­

TION SYSTEM leaves off. Requiring 32K and one disk. it accepts up 
to ten user-defined fields with up to forty characters per field and 
255 characters per record. As with all TBS software. data entry 

program the number and spacing of your labels. 
With more features than can be described 

here. this high-powered program sells tor $125.00. 
and editing is professional and simple to use. What makes this 

program stand apart from "in-mem " data managers is that it uses up 
to tour disks on line as memory, or as much as 320K of memory 
storage. Because disk sorts take more time than in-mem sorts, 

DATA MANAGER enables the user to create and maintain up to 

TEXT MERGE is the program that puts it all together. If you 
have the ELECTRIC PENCIL from Michael Shrayer. 32K and one 

disk drive. then this program is a must. It will merge your data 
base from any of the above programs with an Electric Pencil file. 
For example, when you write a letter that is going to several hun­
dred people. you can "code" it by entering a field name from the 5 "key '" sort files tor quick access of data. A utility program 

is provided to calculate the number of records possible since 
the amount of records you can maintain is dependent on a 

number of variables. This program also supports the upper/ 
lower case modification, and printouts can be programmed 

to almost any format and sent to line or serial printer. 

above programs in place of the actual information. Then, when 
TEXT MERGE is run. it will print out your Pencil file and substitute 

the "code" with the actual data. In other words, you can print out 
1,000 personalized letters without stopping the computer. This 
program will also enable you to selectively search out only the 

records from your data base that you wish to use. Also included Background printing is provided enabling the computer to 
search and print at the same lime. If you already have INFOR­

MATION SYSTEM. DATA MANAGER will accept those files . 
is the ability to set left. right, top and bottom margins, set page 

numbers anywhere on the page, and print out right justified if you 
A necessity for organized people, this program sells for $49.50. 

BUSINESS MAIL SYSTEM by Dale Kubler is designed 
tor large-scale business users. Requiring 32K. two disks and 

printer. this program will store up to 150.000 names in a single 
file spread out over multiple disks. Each data disk holds 500 names. 

After data entry, BMS automatically sorts the data by zip code 
and alphabetical order within the zip code. The program tells you 

when and which data disk to insert, expanding your fifes automati-
cally until you've reached 300 disks. Data is input directly onto 

formatted screen display with the option to use Company Name/ 
Attention instead of Last Name/ First Name. Three numeric and 

one alpha code fields are provided to help you use the search 
and printoul mode. BUSINESS MAIL SYSTEM allows you to 

so choose. TEXT MERGE will turn your computer into a powerful 
data processor and it sells on disk tor $49.50. 

TBS has other incredible software for Tandy's microcom­
puter. Intent on making it a powerful tool, we have large scale 

business accounting systems, general accounting systems, 
system utilities and the Library 100. We have the only 

DISK HEAD CLEANER (for APPLE too!} and GRAN MASTER 
DISKETTES, the best on the market. 

TBS is YOUR COMPANY, and we build systems, not 
just software. The above products are available now, nationwide. 

Visit your local Computer Dealer or Associate Radio Shack Store 
and demand the best, demand TBS. For more information. contact 

us through the numbers below 

Circle lS . on tnq . 
°''Y card. 

'"" TRS-80 is a trademark of the Tandy Corporation. 
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Li5ting 1 continued: 
EN[.; ( *NEWFI GURE * > 

PRO CE DUR E CALC ; 
llEGIN ( * Caculale incrememlal a r ea a nd length * l 

P := P+ H 
AREA:= (X - LAS TX) *CY+ LAS TY > I 2 I too ; 
LEN:= SORTISO~LASTX-X> t SOR CLASTY -Yl> I 10; 
CUMAREA: = CUHAREA l- AREA; 
CUHLEN!= CUHLEN + LEN ; 
IF l\[0] =' A' THEN I* f' r in l each Point* ) 

PR INT; 
LASTX: = X; I* Save lh is Point *> 
LASTY: = Y 

END; 1-* CALC *l 

PR OCEDURE CLOSU RE ; 
BEGIN <* b ack al firsl Poinl! finish*> 

CUHAREA! = CUHAREA t <FIRSTX - LASTXl*IFIRSTY t L ASTY l I 2 I JOO; 
CUH LEN ! = CUHLEN t SORTISORCLASTX-FIRSTX l t SQR(LASTY-FJRS TYll I JO; 
WRITE LN C '*CLOSURE', CflRC 7 l J; 
P RINT; 
DIDPRJNT!= TRUE ; 
START != TRUE; 

ENr1; 

BE GIN I* HAIN * l 
REWRITE< PTRr'REHOTE:' J; 
BITPAD,J !• PORTADDR; 
BITPAD.Pf,OUTBUF != OUTNEXT; 
WRITELNC ' LENGTH AND AREA HEASUREHENTS' ); 
WRIT EUH 
WRJTELNC ' Please l••"• all the swi lches out. The Prosra"' sels lhe BIT PA[• lo ' ); 
WRITELNC ' slrean1 mode and full s1>eed.' H 
WRITE UH 
LJRI TELN( ' T~f'e a 11 0 1

' at. any t.ime lo chan~e rr1a~ n i ficat.i on or nu i l, '); 
WRITELNC 

" A" lo se" all lhe Points disPla\"'d ( wilh speed de!\radalion ), ' i i 
WR ITE LNC • "P" lo lurn on lhe Printer, • i; 
WR ITE LNC ' and 1>res s a s 1>ace lo turn off lhe ~odes. ' ); 
REf'EAT 

Kr 0 J : = ' ' ; 
WRITELN; 
WRIT E< 'CALCDELTA! ') ; 
READLNCCALCDELTA); 
WR I TEI ' CLO SEIIE LTA: ' ll 
RE AD LNICL OSE DELT A li 
WRITE ( ' MAGNIFI CATION FACTOR? ' ); 
RE A[•LN I HAGR ) ; 
WRITELN I ' READY. FACTOR= ' • HAGR : 9:7li 
START : = TRUE; 
DJDf'RI NT := TR UE ; 

WH I LE K[OJ <> 'O ' DD 
BEGIN I* Loo1> for each Poinl * > 

REP EA T I* Wai l for bullon d own* > 
NEXTD YTE ; 
IF I BYT = 1 ) AN D I LOOKB . D <> 4 l AND NOT [tHJPRI NT TllfN 

BEGIN ( * If firsl P Oi n l and b11ll<:>n UI> ,;. ) 

WRITELN< ' *UP ' , CHRC 7 l J; 
PR INT; 
DIDPRI NT != TRUE; 
S TART := TRU E 

END (*If first Po i nl a n d bu ll o n ""' 6 l 
UNTIL <BYT = 1) AND ( LOOKB .D = 4) or< ( 1\((1 ] = ' Q' ); ( * [•u lt.on is down *) 
WHI LE <BYT ( 5 l AND CKCOJ <> '0') DO 

BEGIN I* Gel whole Po i nt. *) 
NEXTB YTE i 
DI DPRINT! = FALSE; 
CASE BYT OF 

2 ! X != LOOKB.o; 
J : X ! = X t 64*LOOKB.D; 
4: Y := LO OKB.o; 
5 : [•EGI N 

Y := Y + 64*LOOKB.D; 
I F ST ART THEN 

NEWFrGURE 
ELSE IF CABSCX - LASTX> > CALCDEL TAl OR 

CAB~Y - LA STY) > CALC n ELTAl THFN 
CALC; ( * Onl\> la ke Points far enr>uRh ~ '"? " *) 

IF IABSCX-FIRSTXl < CLOS ED EL TA) ANII 
I ABS( Y- F IRSTY) < CLOSEDEL TA l AND C P > rilNPTf. l Tf lf"N 
CLOSURE; ( * [1ac:K al first 1>oinl +;- ft F I TA * i 

E ND C * 5: * l 
END ; C * CASE * l 

ENDi C * Ge l whole Point. *) 

EN D; ( * Ne>:l POinl *) 
WRITE < ' ANOTHER HEASUREHENT? ' ); 
REA[l( RESPONS ); 

UNTIL RESPONS = 'N' ; 
EN[•. 
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Area Calculation 
Area is calculated by integration, 

by dividing the figure being traced in­
to trapezoids. The trapezoids are 
calculated with the X axis as the base 
and up to the present and last points 
as the top. This formula is calculated 
for each new point: 

Area= (( Xl - XO )X( Y1 +YO )] / 2. 

When the current point is withfo a 
distance equal to CLOSEDELT A of 
the first point, closure is detected. 
This is done in order to achieve the 
lowest possible error by ending the 
figure where it started (ie: within 0.3 
mm of the beginning of the trace ). 
When closure is detected, final calcu­
lations are made to close the figure. 
The results are printed, and ST ART is 
set so it will clear the variables the 
next time around for a new figure. 

CALCO EL TA is used to correct for 
oscillation of the coordinates due to 
the analog-to-digital (A ID) conver­
sion, which results in inaccurately 
measured line lengths. If CALC­
DEL TA is too small, then oscillation 
between points causes many coordi­
nates to be inappropriately summed 
resulting in an overestimation of the 
true length of the traced figure. If 
CALCDELT A is too large, not 
enough points will be fitted, resulting 
in a less accurate approximation . 
Good results have been obtained with 
CALCDELTA = 3 (that is, 0.3 mm). 

Conclusion 
This electronic planimeter has been 

used for thousands of measurements 
in a laboratory environment. It is 
faster to use and more accurate than a 
mechanical planimeter. The relative 
error between twenty repeated area­
tracings of several different figures 
was consistently less than 0.5 % . This 
electronic planimeter is less expensive 
and more flexible than commercially 
available dedicated-microprocessor 
systems that are specifically designed 
for planimetry, such as the Leitz 
Image Analysis System and the Zeiss 
MOP-3 . A microcomputer or mini­
computer user whose application in­
volves length and area calculations of 
irregularly shaped figures will find 
this system useful and relatively inex­
pensive to construct. • 



UJ 
a: 
<C 
~ 
c 
a: 
<C 
:::c: 

UJ 
a: 
<C 
~ 
~ 

UM people don't read our ads .... 
Part No. 

VDS-M 
VDS-IIM 
VDS-IIMD 
MEM-32K-ASM 
MEM-16K-ASM 

CI-ASM 
CI-KIT 
FDI-ASM 
FD I-KIT 
DD-ASM 
DD-KIT 
VDS-II 
VDS-IID 
PS270 
SIM120 
SHU800 
CP272 
CP206 
CP206 

MPM 
DB-1 
TBAS-CAS 
TBAS-DSK 

TBAS-LST 
TBAS-SRC 
PTSW+LST 
EMPL-CAS 
EMPL-DSK 
CPM-2.0 
CPM-1.4 
CPM-1.4-M 
CPM-MS 
BASE-MAN 
BASE-LST 
PBLC-Dr-1N-l 

Description 

8-slot Mainframe with room for 2 8" floppies 
8-slot Mainframe with 2 8 11 floppies & FDI-ASM 
8-slot Mainf rarne with 2 8 11 floppies & DD-ASM 
Tarbell 32k Static Memory for S-100 bus 
Tarbell 16k Static Memory for S-100 bus 
(Memories only come assembled & checked out) 
Cassette Interface Assembled & Checked out 
Cassette Interface Kit (now incl software) 
Floppy Disk Interface Assembled & Checked out 
Floppy Disk Interface Kit 
Double Density Floppy Disk Interface A&T 
Double Density Floppy Disk Interface Kit 
Vertical Disk Subsystem 
Double Density Disk Subsystem 
PerSci Model 270 Dual Floppy Disk Drive 
Siemens Model 120-8 Single Floppy Disk Drive 
Shugart 800/801 Floppy Disk Drive 
Power Supply for PerSci 270 Dual Drive 
Power Supply for PerSci 299 
Power Supply for Two Siemens or Shugart 

Digital Research Multi-User OS with our I/O 
Tarbell Database Software (minimal support) 
Tarbell Cassette BASIC on cassette incl manual 
Tarbell Disk BASIC on CP/M disk incl manual 
Note: the following two items can only be 
ordered with Tarbell Disk or Cassette BASIC: 
Tarbell BASIC source listing on paper 
Tarbell BASIC source on 2 CP/M disks 
Proc Tech Assembler/Editor with listing 
EMPL micro APL on cassette & instructions 
EMPL micro APL on CP/M disk & instructions 
CP/M 2.0 -Operating system incl documentation 
CP/M 1.4 Operating system incl BASIC-Eon disk 
CP/M 1.4 on soft-sectored MINI-FLOPPY disk 
CP/M 1.4 Operating system manual set (of six) 
BASIC-E Compiler Manual (works with CP/M) 
BASIC-E source Listing (in PL/M) 

Price 

800.00 
2488.00 
2599.00 

725.00 
440.00 

175.00 
120.00 
325.00 
225.00 
425.00 
325.00 

1888.00 
1999.00 
1295.00 

495.00 
525.00 
125.00 
120.00 
120.00 

400.00 
25.00 
72.00 
72.00 

36.00 
36.00 
15.00 
15.00 
20.00 

150.00 
70.00 
70.00 
25.00 

5.00 
15.00 

New 
New 
New 

Inc 
Inc 

New 
New 
Inc 
Inc 

Inc 
Inc 

LL PBLC-Drm-2 

Public Domain Disk #1 - includes DISKTEST, 
BASIC-E, CBIOS, FORMAT, TAPELIB, etc on disk 
Public Domain Disk #2 - includes Double Density 
FORMAT, DISKTEST, Auto-BIOS for 1.4 & 2.0; FORTH 
CBASIC-2 disk 

10.00 

15.00 
85.00 
15.00 
70.00 

0 
en 

CBAS-DSK 
CBAS-MAN 
SPLR 
FAST 
TELE-COM 
POLYVUE 
PASCAL/MT 

CBASIC-2 manual 
KLH Systems Spooler for CP/M on disk 
FAST! Screen-oriented Editor/Assembler for CP/M 
Software to operate D.C. Hayes Modem Remote 
Screen-Oriented CP/M Editor 
Meta-Tech Pascal Compiler for CP/M 

100.00 
195.00 
135.00 

99.95 

Prices are subject to change without notice. 
California residents please add 6% sales tax. CP/M Is a trademark/tradename of Digital Research 

For quick delivery, see your local Tarbell dealer. 

~ Ii~/' 950 DOV LEN PLACE• SUITE B •CARSON, CALIFORNIA 90746 I~/ (213) 538-4251 • (213) 538-2254 
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MORE COLOR. MORE SOUND. 
MORE PERSONAL/BUSINESS POWER. 

Compare the built-in features of 
leading microcomputers with the 
Atari personal computers. And go 
ahead, compare apples and 
oranges. Their most expensive 
against our least expensive: the 
ATARI ® 400"'. 

Start with graphics capabilities. 
The ATARI 400 offers 128 color 
variations. 16 colors in 8 
luminance levels. Plus 29 
keystroke graphics symbols and 8 
graphics modes. All controlled 
from a full 57 key ASCII keyboard . 
With upper and lower case. And 
the system is FCC approved with a 
built-in RF modulator. That's just 
for openers. 

!! ATARI , 
_____________ _,. _______ __ 

• _ _. - - ... ~- - • I U • 4'" • • - _,_ t'l.a. ~ ~ 

- .. ,,_ - ... ..... lli- - llo.it. . , ~ ~ 1111:1 -- -

~- ---.. --. 

Now, compare sound capabili­
ties. Four separate sound channels 
and a built-in speaker. With the 
optional audio/digital recorder, 
you can add Atari's unique Talk & 
Teach™ Educational System 
cassettes. 

Here's the clincher: Solid state 
(ROM) software. For home 
management, business and enter­
tainment. Or just plug in an Atari 
1 OK BASIC or Assembler language 
cartridge and the full power of the 
computer is in your hands. 

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

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

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

With a high-speed serial 1/ 0 port 
that allows you to add a whole 
family of smart peripherals. 
Including up to four individually 
accessible disk drives. And a high 
speed dot-matrix impact printer. 
And, the Ata·ri Program Recorder 
is included with the 800 system. 
Suggested retail price for the 
ATARI 800 (including recorder) is 
$999.99. 

Make your own comparison 
wherever personal computers are 
sold. 

Or, send for a free chart that 
compares the built-in features of 
the ATARI 400 and 800 to other 
leading personal computers. 

Atari promises to be the most popular Personal Computer System of the 
1980's! Feel free to contact us for Atari literature. 

NEE CO 
679 Highland Ave. 
Needham, MA 
02194 

124 BYTE March 1980 

Customer Sales: 
NE ECO 
679 Highland Ave., Needham, MA 02194 
(617) 449-1760 
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Dealer Sales: 
Mlcroamerlca Distributing 
21 Putnum St., Needham, MA 02194 
(617) 449-4310 
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NEECO PROUDLY ANNOUNCES THE NEWEST 

HARDWARE AND SOFTWARE FOR YOUR PET! 

4~" .. ~:~ fr~~ 0\) 
The PET is now a truly sophisticated 

Business System with the announcement 
of these peripherals and software packages. t;O "I~~ 'f.\ 

~Clo·,'e~ ---------------------------v ~~.... PRODUCT DESCRIPTION PRICE AVAILABILITY 

PET 2001-SKN CLarge Keys) SK RAM $ 795 IMMEDIATE 
1.0~~'l.t.l"a' PET 2001 - SK SK RAM $ 795 lMMEDIATE 

PET 2001-16KNCLarge Keysl16K RAM• $ 995 IMMEDIATE 

-· 
NEW 
NEW 

NEW 

PET 2001-32KN (Large Keys)32K RAM $1295 IMMEDIATE 
PET 2023 PRINTER ROLL FEED $ 695 IMMEDIATE 
PET 2022 PRINTER TRACTOR/ROLL $ 795 IMMEDIATE 
ROMRETRO KIT UPDATED O/S $ 90 IMMEDIATE 
PET 2040 DUAL FLOPPY- $1295 IMMEDIATE 
PET C2N 2nd Cassette $ 95 IMMEDIATE 
'Tha 16K/32K (large keyboard) units do not Include a cassette drive. Order C2N Cassone. 
2040 Floppy Drive requires e 16K or 32K unit. 8K RAM Reirofil available July. 

ALL PETS ARE FULLY TESTED BY NEECO BEFORE SHIPMENT. NEECO IS A FULL 
CUSTOMER-ORIENTED COMPANY. CALL FOR OUR FREE CATALOG. ALL ORDERS 
OVER $795 WI LL RECEIVE A FREE NEECO PET DUST COVER ANO $100 OF SOFT­
WARE FROM OUR CATALOG IF YOU MENTION YOU SAW THIS AD. 

PET-DISK BASED BUSINESS SOFTWARE 
SOFTWARE/APPL/CAT ION 

WORDPRO II I WORD PROCESSING 
WORDPRO Il l I WORD PROCESSING 

GENERAL LEDGER 
ACCOUNTS PAYABLE 

ACCOUNTS RECEIVABLE 
MAILING LIST 

MICROLEDGER 
MICROPAY 
MICROREC 
MICROINV 

MI CROPERS 

REQUIRES 

2040 + 16K PET 
2040 + 32K PET 

AUTHOR 

PRO/ MICRO 

CMS SOFTWARE 

COM PU MAX 

AVAILABILITY 

IMMEDIATE 
JANUARY 

IMMEDIATE 
JANUARY 
JANUARY 

IMMEDIATE 

PRICE 

$100 
$200 
$295" 
$295" 
$295. 
$100 
$140 
$140 
$140 
$140 
$140 

·The CMS Software (G/L, A/A, A/P) are based on Osborne & Associates trial tested business basic software. 
Software is complete with full documentation and user instructions. All packages require a printer for output. 
Commodore recommends the NEC Spinwriter (available from NEECO as the output printer for WORDPRO. 

PRODUCTS ARE AVAILABLE TO DEALERS VIA MICROAMERICA DISTRIBUTING (617-449-4310) 

THE NEC SPINWRITER 
MODEL 5530 P ( Centronics 1/0 ) 

- modified for PET 

FOR WORD PROCESSING 
NEC IS BEST! 

• 55 characters per second output speed 
* Changeable thimble for different typestyles 
* Less than 1% warranty malfunction rate 
* IBM quality letter output 
* Dealer inquiries invited 

$2995 
0 Price includes IEEE interface 
to PET. IEEE Port is available 
for use with 2040 Dual Disk . 

'The NEC 5530-P is the output printer recommended by Commodore for their Word Processing System. 

NEECO Mon-Fri 9:30-5:30 
MasterCharge & 

679 Highland Ave. Visa Accepted 

Needham, MA (617) 449-1760 
02194 Telex: 951021 

Circ le 77 on Inqu iry card. 

MICROAMERICA DISTRIBUTING 
"Nationwide distributors of Computer Equipment" 
21 Putnam Street 
Needham, MA 
02194 (617) 449-4310 
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A Power-Line Protection Circuit 

Neil A Schneider 
Bror E Erickson 
9434 Ironwood 

Des Plaines IL 60016 

Several years ago while he was 
working with color organ circuits, a 
friend of mine connected a color 
organ to an All American Five radio 
receiver. For those of you who are 
too young to remember, the All 
American Five was a popular five­
tube radio design containing no 
power transformer. To my friend's 
surprise, and fortunately not to his 
harm, the connection of his color 

INPUT 

organ to this radio resulted in foot­
high flames as the audio output 
transformer burned . 

The radio receiver had a "hot" 
internal chassis which was isolated 
from the outside world by its plastic 
case . The power cord was not polar­
ized to connect the chassis to the low 
side of the AC power line. As my 
friend made his connection , he placed 
the 117 VAC power line current 
across the 8 ohm impedance audio­
output secondary winding of the 
transformer, and across the speaker. 
This resulted in flames and a de­
stroyed radio receiver . 

Home computer en thusiasts of 

OUTPUT 

NEUTRAL 
SIDE 

T---<>-_...-t------l_> NEUTR AL 
>------- ...--+---_,,-- SI DE 

-----~ 
II 

120VAC 
RE LAY 

Editor's Note: For Industrial 
appl ications we recommend 
use of an isolation transformer 
for circuit protection. 

Figure l: A simple circuit that offers some protection by using a relay to reverse con­
nections to the power line. However, no protection is provided if the earth-ground 
line is defeated. 

INPUT 

120VAC ~>-----------, 

GROUND C>----, OPOT 
SWITC H 

NE UTRAL ~>---+-------.J 
SIDE 

OUTPUT 

'!'-t----00----C> i 20VA C 

' ' 

' ' 
L.--~ · 

120VAC II 
RELAY 

Figure 2: A better circuit that uses a double-pole. double-throw switch to present 
reversible power to the relay. If an attempt is made to defeat the earth ground, the 
power is cut off. 
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today face the same problem . While 
my friend's error only resulted in the 
loss of a radio (about $15), the con­
nection of computer circuits to trans­
formerless hot-chassis television sets 
can result in the loss of hundreds of 
dollars in digital circuits. 

The obvious solution is to use 
three-wire power cords on all equip­
ment to insure that the television 
chassis is at eartl1 ground. This solu­
tion works fine as long as no wiring 
errors have been made in the AC 
power socket . If you transport your 
computer to a friend 's house, you are 
again betting the hundreds of dollars, 
and maybe your life. on the accuracy 
of his electrical system. 

The circuit shown in figure 1 is a 
better solution. This circuit is less 
expensive than an isolation trans­
former, and it can even incorporate a 
power-line fault indica tor . The circuit 
simply detects ground-fault condi­
tions. The 117 V AC relay connects 
between the cold-side power and 
earth-ground lines. 

If a wiring error has been made, 
and the cold terminal is ho t with 
respect to earth ground, the relay 
closes to reverse the power connec­
tion to the television. A neon lamp 
wired across the relay will provide a 
line-fault indication . CAUTION! No 
protection is prov ided with this cir­
cuit if the earth -ground line is 
defeated . 

All that is required to provide full 
power-line protection is the addition 
of a double-pole, double-throw 
on/off switch as shown in fig ure 2. 
This switch is used to present revers­
ible power to the relay. When the AC 
line is switched to the proper connec­
tion, the relay activates, and applies 
power to the load. If any attempt is 
made to defeat the earth ground, the 
circuit will not function, and the load 
will not receive power. 

The result is a circuit that is, for 
most applications, less expensive and 
physically smaller than an isolation 
transformer. This relay circuit should 
fit inside almost any television set 
that you wish to modify for your 
video terminal. It may protect you 
and your equipment from a fatal mis­
take. • 
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Landing Module Simulation 
with Random Surface 

SJ Houng 
E 36 Salmon St 

Spokane WA 99218 

This article describes a program that simulates the 
landing of a jet-propelled craft on a random surface. The 
surface is generated by a random-number generator. As 
seen in photo 1, the craft can be steered vertically or 
horizontally by the firing of the main jet, the side jets, or 

Photo 1: Landing module hovering over the five-segment ran­
dom surface as it cautiously approaches its landing site. 

both of them. During the dynamic simulation, the craft 
will move vertically along the central vertical line of the 
oscilloscope. The horizontal movement of the random 
surface causes the craft to appear to move in the opposite 
direction. 

The sequence of the simulation is as follows: 

•The dynamic equations of the craft are solved by 
Euler's method. The solutions are velocity and dis­
placement. 

• The craft is displayed according to the vertical 
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displacement, and the jets are made visible when 
they are fired. 

•The random surface is displayed relative to the 
horizontal displacement of the craft. There are 256 
segments of random surface which form a con­
tinuous terrain. Only five surface segments are 
shown on the oscilloscope at one time . 

•When the craft has touched down on the surface, 
the vertical and horizontal velocity are compared 
with the crash velocity. If the craft exceeds the crash 
velocity, it will disappear from the screen. If it lands 
safely, it will remain on the surface waiting for lift­
off. 

The needed hardware is: a Motorola MEK6800 02 Kit, 
two 8-bit digital-to-analog (D/ A) converters, and an 
oscilloscope with DC inputs, as shown in figure 1. The 
capacitors at the output of the digital-to-analog converter 
are used to obtain a straight line display between two 
points. The keyboard will be used to enter the following 
commands: 

G - Go to start the simulation 
M - Main jet firing 
R - Right jet firing 
P - Left jet firing 

After the program has been entered, the micro­
processor will be directed to execute the program begin­
ning at hexadecimal address OOFl (listing 1). The oscillo­
scope will display a stationary craft and a random sur­
face . Closure of the G key will start the dynamic simu­
lation. Now you may control the firing of jet engines by 
pressing the M, R, or P keys. The objective of the control 
is to land safely. If the craft crashes, it will disappear 
from the screen. By pressing the G key, a new craft for 
you to command will appear on the screen. A star will be 
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Figure 1: A block diagram illustrating the interface connectio11s 
used to monitor the landing simulation on an oscilloscope. 

seen above the craft whenever you make a safe landing . 
The craft will stay on the surface until you lift it from the 
surface by pressing the G and M keys simu ltaneously. 
The degree of control skill required depends on the speed 
of the simulation. You may change the speed by increas­
ing or decreasing the time delay at hexadecimal address 
OlBB. 

The graphic resolution is 256 by 256 points on the 
screen for an 8-bit microprocessor. The contour of the 
craft and jets is defined by coordinate points, and lines 
between points. Each point needs 2 bytes of s torage. The 
first byte defines the horizontal coordi nate, and the 
second byte defines the vertical coordinate. If the value of 
the first byte is 0, this will signal the end of display . The 
coordinate points for the top section of the craft begin at 
hexadecimal address OlFl. This is followed by the left jet, 
left side, main jet, right side, right jet, and a 5-point star. 

The movement of the craft on the screen is obtained by 
the translation of points. This is accomplished by adding 
to or subtracting from the first byte with the amount of 
horizontal displacement, and the second byte with the 
amount of vertical displacement. The motion is such that 
the shape, size, and orientation are not changed. The 
display program DSPL Y begins at hexadecimal address 
01A3. You can see here that only the second byte is 
translated to simulate the vertical motion of the craft. 
The random surface is displayed by the subroutine SURF 
(hexadecimal address OlCO) , that simulates the horizontal 
motion for the craft. 

The subroutine RAND (hexadecimal address 0056) can 
generate a string of 256 random numbers before repeating 
the numbers. A number is picked as the seed for produc­
ing a string of random numbers . Beginning with the seed, 
the random-surface generator SRFGEN (hexadecimal 
address 0062 ) always produces the same string of 
numbers. The length of the string is determined by the 
total horizontal displacement of the craft. Only the last 
five numbers are used to represent the height of five sur­
face segments. The third surface segment is located 
directly below the craft. 

The length of the horizontal display is hexadecimal FF, 
and each surface segmen t has a width of hexadecimal 40 . 
The subroutine BXING (hexadecimal address 0085) will 
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add or subtract a random number from the string 
whenever the horizontal displacement of the craft is 
increased or decreased by an amount of hexadecimal 40 . 
This will create a continuous horizontal movement for 
the craft which appears to be flying over an unknown ter­
rain . The last random number of the string is saved as the 
seed for the next simulation . Therefore, none of the land­
ing simulations will be the same. 

An 8-bit microprocessor represents a numerical range 
of decimal 0 to 255, or hexadecimal 0 to FF. It seems that 

Text continued on page 139 

Listing 1: M6800 assembler listi11g of the program tlrat con trols 
all movement of the landing module. Th e speed adjustment can 
be made by modifying the co ntents of hexadecimal location 
0188. The subroutine SURF, star·ting at hexadecimal location 
OlCO, displays the random su rface which simu lates tire horizon­
tal motion of the craft. The coordinate points for the top section 
of the craft are stored al hexadecimal location 01Fl. 

00001 
00002 8004 
00003 8006 
00004 8005 
00005 800'7 
00006 8022 
0000'7 8020 
OOOOR 0000 
00009 0000 so 
00010 0001 00 
000 11 0002 00 
00012 0003 00 
00013 000 4 00 
000 14 0005 00 
000 15 0006 F6 
000 16 000'7 OA 
0001 '7 0008 0 5 
00018 0009 FB 
00019 OOOA 00 
00020 OOOB 00 
00021 oooc 00 
00022 0000 00 
00023 000£ 00 
00024 OOOF 00 
00025 0010 0000 
00026 0012 00 
00027 0013 0000 
00028 0015 00 
00029 0016 96 02 
00030 0018 [16 03 
00031 OOlA Bii 3 1 
00032 OOlC 97 02 
00033 001£ 96 03 
00034 002 0 [16 OA 
00035 0022 27 06 
00036 0024 {1 6 07 
0003 7 00:::!6 8[1 25 
00038 0028 20 0 4 
00039 002A [16 06 
00040 002C 8[1 lF 
00041 002£ 9'7 03 
00042 0030 96 00 
00043 0032 (16 01 
00044 0034 8[1 17 
00045 0036 97 00 
000 46 0038 96 01 
00047 003A [16 OB 
000 48 003C 26 01 
000 49 003 39 
000~0 003F fl6 08 
00051 0041 7[1 OOO B 

F' IA 
F' IB 
CRA 
CRB 
SCNREG 
DIS RE G 

Xl 
X2 
Yl 
Y2 
RND 
RN[IO 
GO 
Gl 
JL 
JR 
FLAGl 
FL.AG 2 
FLAG3 
TE MP 
0[10M 
FLAG4 
GETS RF 
SUR 

BS 
SYS 

NEXT 

STORE 

F mE 

NAM 
EQLJ 
EQU 
EQU 
EOU 
EQU 
EQU 
ORG 
FCB 
FCB 
FCB 
FCB 
FCB 
FCB 
FC Ec 
FCEc 
FCR 
FCB 
FCB 
FCB 
FCB 
FCB 
FCB 
FCEc 
FDEc 
FCB 
FDEc 
FCB 
LDA A 
L[IA Ee 
FSR 
STA A 
LDA A 
L[IA B 
EcEQ 
LDA Ee 
BSR 
BRA 
UrA Er 
BSR 
STA A 
LDA A 
LDA B 
EcSR 
STA A 
L[IA A 
LDA Ee 
BNE 
RTS 

l. M 
$80 0 4 
$8006 
$8005 
$800'7 
$802 1 

$8020 
0 

$5 
'liFB 
0 
0 
0 
0 
0 
$00 
$0 
0 
0 
0 
Yl 
Y2 
EULER 
Y1 
Y2 
FLAGJ 
NEXT 
Gl 
EUL. ER 
STOR -
GO 
EULER 
Y2 
Xl 
X2 
EULER 
Xl 
X:::! 
FLAG 2 
io!F:E 

:i lHUI ATTIJN 
::o. 
3 . 
4 , 

6 . 
7 . 
8 . 
9 , 
10 . 
11. 
12. 
u. 
J 4. 
15. 
16 . 
17. 
18' 
19 . 
'0 . 
2 1. 

23 . 
24. 
2 '.i . 
26 . 
27 . 
28 . 
29 . 
30 . 
31. 
32 . 
33 . 
34 , 
35. 
36 . 
37 . 
38 . 
39. 
'1 0 . 
41. 
42 . 
43 . 
44. 
4;, + 

LOA Ee JL ~O . 

rsr FLAG'..' 5 1. 
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32K Board Pic tured Above 

Why Not the Best? 
From The Dynamic RAM Company. 

2MHz 
1 GK-$249 
32K-$375 
48K-$500 
64K-$625 

4MHz 
$259 
$395 
$530 
$665 

We have now been shipping 
our 2MHz dynamic RAM boards 
for over two years. Hundreds of 
4MHz boards have been going 
out every month since early 
1979. Our reliability is proven in 
the thousands of systems which 
contain our board. Many quality­
minded systems houses across 
the country and overseas are 
using our boards for their 
equipment. 

Our prices still beat all. 
Despite rising 16K memory chip 
prices (at least from reputable 
suppliers). Central Data continues 
to give you the best buy in 
memory today . Nobody offers a 
board with a capacity of 64K, 
assembled, tested, and guaranteed 
for a full year at the price we do. 
Circle 81 on inquiry card. 

Deselect around PROMs. Our 
boards have the important deselect 
feature which lets you overlap any 
fixed memory in your system with 
no interference. 

Our features make the board 
easily used and expanded. You 
address our boards on 16K 
boundaries with mini·jumps (small 
shorting plugs that slide over wire­
wrap pins) near the top of the 
board for easy access. If you want 
to expand your board after you 
have purchased it, all that you 
need to do is add memory. We 
can supply you with expansion 
packages ($150-2MHz, 
$160-4MHz) which include eight 
RAMs that you can depend on as 
well as two mini-jumps for 
addressing . And of course , our 
board never generates wait states. 

Low power consumption keeps 
your computer running cool and 
reliable. The total power 
consumption of our 1 6 K board is 
typically less than 4 watts ( + 8 V @ 
300ma, + 1 6V @ 1 50ma and 

-16V @ 20ma) . Boards with 
additional memory typically 
increase power consumption only 
1 watt per 16K! 

Standard S-100 Interface. Our 
board is designed to interface with 
any standard S-1 00 CPU . All of 
the timing of the board is 
independent of the processor chip, 
and the board is set up for 
different processors by changing 
two plugs on the board. 

Call or write us today. That will 
guarantee a fast response with 
more information on the board. Or 
make an order - you 'll probably 
have the board in two weeks! If 
you're interested, also ask for a 
catalog on our ZBOOO 16-bit 
processor board designed for the 
MULTIBUS. All of these products 
are available to your local dealer. 
also. 

Central Data Corporation , 713 
Edgebrook Drive, PO Box 2530, 
Station A, Champaign, IL 6 1820. 
(217) 359-8010 

Central Data 
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Listing 1 continued: 

00052 0044 2E 02 BGT LFIRE 52. 
00053 0046 D6 09 LDA B JR 53. 
00054 0048 8D 03 LFIRE BSR EULER 54. 
00055 004A 97 0 1 STA A X2 55. 
00056 004C 39 RTS 56. 
00057 004[1 CE 0002 EULER U•X 02 57. 
00058 0050 57 EO ASR (I 58. 
00059 0051 09 DEX 59. 
00060 0052 26 FC BNE EO 60. 
00061 0054 lB ABA 61. 
00062 0055 39 RTS 62. 
00063 0056 D6 04 RAND LDA B RND 63. 
00064 0058 17 TBA 64. 
00065 0059 58 ASL B 65. 
00066 005A 58 ASL (I 66. 
00067 OOSB lB ABA 67 . 
00068 005C 58 ASL El 68. 
00069 005I• lB ABA 69. 
00070 005E 4C INC A 70. 
00071 005F 97 04 STA A RND 71. 
00072 0061 39 RTS 72. 
00073 0062 D6 OE SRFGEN LDA B ODOM 73, 
00074 0064 D7 on STA B TEMP 74. 
00075 0066 D6 05 U•A B RNDO 75. 
00076 0068 [17 04 STA El RN Cr 76 . 
00077 006A 8D EA NXT BSR RAND 77. 
00078 006C 7A 000[1 DEC TEMP 78. 
00079 006F 26 F9 BNE NXT 79. 
00080 0071 CE 0010 L[tX tGETSRF so. 
00081 0074 C6 05 L[tA B 1 $5 81. 
00082 0076 D7 ori STA B TEMP 02. 
00083 0078 BD [IC NXTS BSR RAN[I 93. 
00084 007A 44 LSR A 84. 
00085 OO?B 44 LSR A 95. 
00086 007C A7 00 STA A o.x 86 . 
00087 007E 08 INX 87. 
00088 007F 7A ooorr DEC TEMF' 88. 
00089 0082 26 F4 BNE NXTS 89, 
00090 0084 39 RTS 90. 
00091 0085 7F OOOF EIXING CLR FLAG4 91. 
00092 0088 96 00 LDA A Xl 92. 
00093 OOBA 84 3F AN[1 A 03F 93. 
00094 OOBC 81 30 CMF' A 030 94. 
00095 OOBE 2A 09 BF'L XING 95. 
00096 0090 81 10 CMF' A tSlO 96, 
00097 0092 2B 05 BMI XING 97 . 
00098 0094 84 20 ANI1 A 020 98. 
00099 0096 97 15 STA A BS 99, 
'.>0100 0099 39 RTS 100. 
00101 0099 94 20 XING ANI• A 0 20 101. 
00102 009B 16 TAB 102 . 
00103 009C 90 15 SUB A fl5 103. 
00104 009E 27 OF BEO OUT 104. 
00105 OOAO 2B 05 BMI F'LUS 105. 
00106 OO'A2 7A OOOE I•EC or10M 106. 
00107 OOA5 20 03 flRA SAVE 107. 
00108 OOA7 7C OOOE F'LUS INC ODOM JOS . 
00109 OOAA 7C OOOF SAVE INC FLAG4 109. 
00110 OOAD [17 15 STA fl .E<5 110. 
00111 OOAF 39 OUT RTS 111. 
00112 OOBO 8[1 [13 TERR flSR .E<XING 11 2 • 
00113 OOB2 [16 OF LDA B FLAG4 J 13. 
00114 OOB4 27 02 .E<EO SDSF'LY 11.,. 
00115 OOB6 8[1 AA BSR SRFGEN 115. 
00116 OOB8 8[1 01CO SDSF·L Y JSR SURF 11 6 . 
00117 OOBB 39 RTS 117. 
00118 OOBC 4F KEY CLR A 118. 
00119 OOB[I 97 OA STA A FLAGl 119. 
00120 OOBF 97 OB STA A FLAG?. 120. 
00121 OOCl 86 20 L[IA A 020 12 1. 

· boat Associates 00122 OOC3 8[1 25 BSR TKEY 122. 

so..wm 00123 oocs 2B 03 BMI L 123. 
00124 OOC7 7C OOOA INC FLAG! 124. 
00125 OOCA 86 10 L LDA A 010 125. 
00126 oocc 8[1 lC BSfi• TKEY 126. SUPER- 00127 OOCE 28 03 BMI R 127 . 

MARIET 00128 00[10 7C OOOB INC FLAG2 128. 
00129 00[13 86 AO R L{1A A tfAO 129. 
00130 00[15 8[1 13 BSR TK EY 130. 
00131 OOD7 28 OJ BMI EXT 131. 
00132 00[•9 7A OOOB DEC FLAG2 132. 

Listing 1 continued on page 136 
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IDS Announces 
S-100 Inergy Management Module 
The 100-EMM Energy Management Module provides temperature measurement at four separate locations 
indoors or out; monitors eight (8) doors, windows, or fire sensors; controls six external devices via relay or op­
toislator; and provides an intrusion alarm with battery backup (alarm operates even during primary power out­
ages). Put the 100-EMM to use in your home or business and claim a 30% tax credit for the cost of your S-100 
computer system including the 100-EMM. (Purchasing the 100-EMM can actually save you several times its 
cost in tax credits. Full instructions for filing are included in the 100-EMM manual.) 

Options for 100-EMM: 

BUY THIS S-100 BOARD 
AND GET UP TO A 30% 
TAX CREDIT BASED ON 
THE COST OF YOUR 
COMPUTER SYSTEM! 

100-EMM Energy Management Module 
Assembled and Tested $395.00 
Kit $345.00 

CP-52 Cable Panel - Terminates two 26-conductor flat cables in 26 screwlugs. Use it for convenient interconnection of the 100-EMM 
to the "outside world" . $45.00 

CABL·26-STD 26-Conductor Flat Ribbon Cable - Four feet in length with connectors for 100-EMM and CP-52 above. $35.00 Other 
lengths available on special order. Add $1.00 per foot. 

OTHER PRODUCTS FROM IDS. The most complete source of S-100 compatible modules for process con­
trol, data acquisition, energy management, and data communications. 

::: I i jfif:'' ·; .·:··· .. :·· ··: :~ 
~I. I I ·! .0:. · , ~i 
• · 1,.. • .1··. '.. . . 1 
--;?.~ . .. . . '.,; 

·. ~.· .! -~ ~-~ . ,· ·']·:· ~.· 
- 11111111 

88-MODEM S-100 ORIGINATE/ANSWER MODEM WITH AUTO­
DIALER. Software selectable baudrate provides any baudrate from 66-
600 baud. Provides 1.5 stop bits when operated in 5-bit code mode. 
Auto-answer programs available for CROMEMCO COOS, CP/M, North 
Star Horizon and MOS, and Alpha Micro. 

' . ... ;.,, Assembled and Tested $395.00 Kit $245.00 

88-UFC UNIVERSAL FREQUENCY COUNTER 
Four software selected inputs. Measure frequency from 0-650 
MHz and period from .luS to 1 Second. Extensive software in­
cluded. 

Assembled and Tested $299.00 Kit $199.00 Temperature­
Compensated Crystal Oscillator option $145.00 

88-SAI SYNCHRONOUS/ASYNCHRONOUS INTERFACE 
The most versatile serial interlace on the market. Computer ac­
cess/control of all data and handshake lines and provision for 
masked interrupts, inversion of any input or output signal, and 
onboard baudrate generation for 110, 134.5, 150, 300, 600, 
1200, 2400, 4800, 9600, and many other baud rates. Many 
more features. 

88-SPM TIME OF DAY CLOCK with battery backup. Set the 
clock with three out instructions: no delays! Programs included 
in North Star BASIC, CBASIC, and 8080 assembly language. 

Assembled and Tested with crystal option $199.00 Kit less 
crystal option $99.00 Crystal Option Kit $25.00 

88-RCB RELAY CONTROL BOARD 
16 Relays on one board. Control appliances, production equip­
ment, or even musical instruments (See BYTE Magazine Sept 
1977 page 12) 

Assembled and Tested $299.00 Kit $199.00 

Assembled and Tested $299.00 Kit $199.00 
Mailing Address: Shipping Address: 

INTERNATIONAL 
DATA SYSTEMS, INC. 

Circle 83 on Inquiry card. 

Post Office Box 17269 
Dulles International Airport 
Washington, DC 20041 

Telephone (703)661-8442 

400 West Service Road, Suite 130 
Dulles International Airport 
Washington, DC 20041 USA 
TELEX 901112 IDS CTLY 
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Listing 1 continued: 

00133 OODC 39 l::XT RTS 133 . 
001311 00{10 7F oooc G(l CLI~ FLAG3 13'1. 
00135 OOEO 86 EO l til\ A U EO l3S . 
00136 OOE2 8 [1 06 E<SR TKEY 136. 

OP/ffi® 00137 OOE4 2£< 03 BMI 0 137 . 
00138 OOE6 7C oooc INC FLAG3 138. 
00139 OOE9 39 0 RTS LT~ . 

00140 OOEA [1 7 002:·! n : ·Y STA A SCNREG 140 . 

NOW amER THAN EVER 00141 OOED 7 1' 8020 TST DISF:EG 141 . 
001 42 OOFO .39 ins J.4:! . 

•Control Program for Microcomputers. 00143 OOF! 7F 8005 BEG J N CLR CR1~ 1 llJ. 
001 4 4 OOF 4 7F 8007 CLR CRB 141. 

• Includes Editor, Assembler, Debugger, Utilities. 00145 OOF7 86 FF LDA A HFF l •1:5 . 

• Supports Floppy Disks and Hard Disks. 001 11 6 OOFY £<7 8004 STA A F'IA 146 . 
00147 OOFC E<7 8006 STA A F· IE< 14 '7 . 

For 8080, 8085, Z-80, MOS. 00148 OOFF 86 25 U• A A t S :?:i 148 . 

• $150-Diskette and Documentation 00149 0101 £< 7 8005 STA A CRA H 'l . 

• $ts-Documentation only 
00150 0104 B7 80()7 S TA .~ CRH 150 . 
00151 0107 4F IN.IT CLR .~ 151.. 
00152 0108 97 03 STf.l r~ Y2 l '" "' ., _ , 
00153 OlOA 86 OA LDA A •U A 153. 
0 0 1 :5 4 OlOC 97 01 S TA A X2 154' 
00155 010£ 86 60 LD A A 060 155. 
00156 0110 97 02 STA A Y1 156. 

ffiP~ 
TM 001:'i7 01 12 86 20 U•A A • $2() 157. 

00158 0 11 4 97 OE STA A Q[1 0M 158 . 
00159 0 116 96 04 L.IIA A RN[I 159 . 
00160 0118 97 05 S TA A RNDO 160. 

NEW INDUSTRY STANDARD 00161 OllA 8 Ir SC START BSR LANI•ER 161 . 

• Multi-terminal access. 00162 01 l C BD OOBO JSR TERR 162 . 
00163 01 l F 8[1 BC BSR GO 163. 

• Multi-programming. 0 016 4 0121 [1 6 oc U r A B FLAG3 164. 
00165 0 123 27 F5 BEO START 165. • CP/M-compatible. 00166 0125 8[1 95 MOT ION BSR l\EY 166 . 

• Real-time features. 00167 0127 BI1 00 16 JSR SYS 167 . 

• $300-Diskette and Manual 
00168 012A 8(1 4C BSR LANDER 168. 
00169 012C 8(1 4A BS R LA NI1 ER 169. 

• $i5-Manual only 001 7 0 012E 8[1 48 BSR LAN DER 170 . 
00171 0 13 0 BD OOBO JSR TERR 171. 
00172 0133 96 02 L[I A A Yl 172 . 
00173 0135 8£< 80 Ail[I A U 80 173 . 
00174 0 137 9 0 12 SUB A sui;· 174. 
00175 0 139 :?2 EA E<HI MOTION 175 . 

DllGll 00176 013B 81 FF< CMF' A UFB 1 '76. 
00177 013[1 2B 10 BMI CRASH 17'7. 
00178 0 13F 96 01 L.A Nit LIIA A X2 179 , 

OPTIONAL SOFTWARE PACKAGES 00179 01 41 81 08 CMF· A t$8 179. 
00 180 0 143 2 A OA BPL. CRASH t ao. 
00181 01 45 81 F8 CMF· A t$F8 181. 

MAC™ MACRO ASSEMBLER: 0 0 182 014'7 2 B 06 BM J CRASH 182. 

• Compatible with new Intel macro standard. 00183 0 149 96 03 LitA A Y2 183 . 
00184 0 14B 81 FO CMP A UFO 184. 

• Complete guide to macro applications. 00185 014 [• 2A OB BF'L SAFE 185 , 

• $90-Diskette and Manual. 00186 014F Bii OOBO CRASH J SR TrnR 186. 
00187 0 152 8D 89 BSR GO 18 7 . 

SID™ SYMBOLIC DEBUGGER: 00188 01 5 4 {16 oc U •A B FLAG3 188. 

• Symbolic memory reference. 00189 0 156 2£ AF BGT INIT 189 . 
00190 0158 20 F5 BRA CRASH 190 . 

• Built-in assembler/ diassembler. 00191 015A C6 0 4 SAFE L.II A E< t$ 4 191. 

• $75-Diskette and Manual. 00192 0 15C [1 7 03 STA B Y2 192 . 
00193 0 15E 5F CLR B 19 3. TEX'" TEXT FORMATIER: 00194 015F It7 01 STA B X2 19 4 . 

•Powerful text formatting capabilities 00195 0161 [17 OA STA B FLAG! 195. 
00196 0163 It7 OB STA B FLAG2 196 . 

•Text prepared using CP/M Editor. 00197 0165 CE A04 I1 SF LDX t s 19 7 . 
• $75-Diskette and Manual. 00198 0168 8[1 39 BSR DSF'LY 1 98'. 

00199 016A 8 (1 oc BSR LANDER 199. DESPOOLTM 00200 016C BD 00.£10 JSR TERR 200. 
• Background print utility. 0020 1 016F BD 00[1[1 JSR GO 201. 

00202 0 172 D6 oc L[I A B FLAG3 202. 
• Use with CP/M 00203 01 74 2E AF BGT MOT JON 203. 
• $50-Diskette and Manual. 0020 4 0176 20 ED BRA SF 204. 

00 205 0178 CE 01Fl LANDER LDX tTUF' 205. 
00 2 06 017£< 0ri 26 BSR DSF'L Y 2 06. 
00207 017[1 D6 OB LI•A B FL1'1G:? 20'7. 
00208 017F 2F 05 BLE RJET 208. 

~I [)~(j'T fll AESEflACl-r 
00209 0181. CE 01FA LIIX tL.J 20 '? . 
00210 01e~ SI• 1 [I BSR [ISl''l_ Y 210. 
00211 0186 CE A031 R.JET U•X t LS 21 t. 

P.O. Box 579• Pacific Grove, C.llfomla 93950 00212 0189 8[1 18 BSR [ISF'LY 2 .L:.:. 
00213 018B [1 6 OA U•A B F LAGI :! l 3. 

( 408) 649-3896 Listing l continued on page 138 
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after 

PDP-11 * 
TCU-100 • $495 
• Provides month, day, hour, minute and second. 
• Can interrupt on date/ time, or periodic intervals. 

TCU-150 • $460 
• Provides year, month, day, hour, minute and 

second. 
• Automatic leap year. 
• Patches for RSX-11M, RT-11 FB/SJ V02, V03 

and UNIX. 

LSl-11/2* 
TCU-500 • $325 
• Provides month , day, hour, minute and second. 
• Dual size board . 
• Patches for RT-11 SJ/FB V02, V03B. 

Lockheed SUE 
TCU-200 • $550 
• Provides year, month , day, hour, minute, second 

and milli-second. 
• Interval interrupts between 1/1024 seconds and 

64 seconds. 

Computer Automation (Naked Mini) 

TCU-310 • $385 

Multi-Bus** 
TCU-410 • $325 
• Provides year, month , day, hour, minute and 

second. 
• SBC/BLC compatible . 

HP 2100 
TCU-2100 • $395 
• Correct time restored after power failure. 
• Compatible with the HP TBG card . 

Serial Clock (RS 232 or 20 mA) 
SLC-1 • $640 
• Connects between any terminal and host computer. 
• Provides date, time and morel 

All Digital Pathways TCUs have on board NICAD 
batteries to maintain time and date during power 
down. Timing is provided by a crystal controlled 
oscillator. Prices are U.S. domestic single piece. 
Quantity discounts available. 

For more information on these products, contact: 
Digital Pathways Inc. 
4151 Middlefield Road 
Palo Alto, CA 94306 
Phone: (415) 493-5544 

• Provides year, month, day, hour, minute and 
second. r J£J/IJJil-

' Trademark of Digital Equipment Corporation «Jr ~ •*Trademark of Intel Corporation 
••'Trademark of Computer Auromation Incorporated 

DIGITAL PATHWAYS 
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Circle 86 on Inquiry card. 

Th• d•r• of complic•t•d, unreliable, 
dynamic RAM are gon•: 

Jiiil 
the ullrabyte memory board 

$19 9. 9 5 (completskit ) 
with /61( memory 

Netronics consistently otfers innovative produc1s at un­
beatable prices. And here we go again -with JAWS, 
!he ultrabyle 64K SlOO memory board. 
ONE CHIP DOES IT AL( 
JAWS solves the problems of dynamic RAM with a 
s1ate-of-1he-art chip from Intel that does it afl. Intel's 
single chip 64K dynamic RAM controller eliminates 
high-current logic parts _ .. delay lines __ . massive 
heat sinks . . . unreliable trick circuits. 
REMARKABLE FEATURES OF JAWS 
Look what JAWS otlers you: Hidden refresh ... last 
performance ... low power consumption . . . latched 
data outputs ... 200 NS 4116 RAMs ... on-board 
crystal ... BK bank selectable . . . fully socketed . . . 
solder mask on both sides' of board . . . designed for 
8080. 8085. and ZBO bus signals . .. works in Explorer. 
Sol. Horizon. as well as all other well-designed SlOO 
computers. 

I BIVEYOURCOMl'll1ER A BIB llYTEOFMEMORY I 
POWERW11NJAWS-SAVEUP1DllOON 
llffll0DUC1DRY UMITEO.OFFER Sl'ECIAl. l'll/CESI 

UNDECIDED! 111Y A ~li!ll 19' J4WS IN YOllR COMPtllfR ON OUR 
IO·OAY MONf'I- BACK llffl/llSFfCll'YYDIMCOW'lllfRI. 

-------------~--------------• CMTI•tlTALU . .S.A. CMDITCAIDIUYlltl OllTllHCl:Ul.llC'11CUJCAU. • 

: CALL TOLL FREE 800·243·7428 : 

:a\N .. c.ETR .... 11 .. o.°'1fo·1 ... C-SRESEARCH5 s oegt.: 
1 
., OEVELOPMENTLTD~ 

333 Litchfield Road. New Milford. CTD6776 I 
Please send the items checked below: 
0 JAWS l&K RAM kit, No. 6416. $199.95.• 
0 JAWS l&K RAM fully 1111MMIHI, tutld, llurnllll in, 

No. 6416W. $229.95.' 
0 JAWS 32K RAM kit. No. 6432. (reg. price $329.95), 

SPECIAL PRICE •299.96.• 
0 JAWS 32K RAM fully 1111mbl1d, 11111d, burned in, 

No. 6432W. !reg. price $369.951. SPECIAL PRICE 
•339.95.• 

[J JAWS 48K RAM kit. No. 6448. (reg. price $459.951. 
SPECIAL PRICE *399.96. • 

0 Ji!IWS 48K fully 1111mbl1d, 11111d. bum1d in, No. 
6448W. (reg. price $509.951 . SPECIAL PRICE 
*449.96.• 

0 JAWS 64K RAM kil. No. 6484. (reg. price $589.951. 
SPECIAL PRICE t499.95. • 

0 Ji!IWS 64K RAM fully HHmMld. tnted, burned in. 
No. 6484W. (reg. price $649.95). SPECIAL PRICE 
•559.95.• 

0 hp.1n1ion kit, JAWS l&K RAM moduli. lo expand 
anv of the above in 16K blocks up to 641<. No. 16EXP, 
$129.95.· i 
'All prices plus S2 postage and handling. Connec1icut 
residents add sales ta~ . 

Total enclosed:$ ___ _______ _ 
0 Personal Check D Money order or Cashiers Check 
0 VISA D MASTER CHARGE !Bank No •• • .) 
Accl. No. _ ____ ___ Exp. Date __ 
Signature ____________ _ 
Prinl Name _ ___ ________ _ 
Address _ _ __________ _ _ 

City - - -------------State ______ ___ Zip ___ _ 
D Send me more informat ion 
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2 7 0 5 
CE A03A 
8[1 OF 

00214 
00215 
00216 
0021 7 
00218 
00219 
00220 

018D 
018F 
0192 
0194 
0197 
0199 

CE AOJD NO,JET 
8[1 OA 
D6 OB 

019ff 2C 05 
00221 019[1 CE 
00222 01AO 8[1 
00223 01A2 39 
00224 01A3 A6 00 
00225 01A5 27 
00226 01A7 [17 
00227 01AA A6 
00228 OlAC 9£< 

A049 
01 

12 
8004 
Ol. 
02 
70 
8006 

00229 
00230 
00231 
00232 

OlAE 
01fc0 
01B3 
01B4 

BB 
B7 
08 
08 

00233 01B5 8[1 03 
00234 01B7 20 EA 
00235 01fl9 39 

OlflA C6 80 
OlfcC 5A 
OlflD 26 FD 
OlI<F 39 

N(JRJ 
[I SF"LY 

END 
TI•ELAY 
DELAY 

00236 
00237 
00238 
00239 
00240 
00 2 41 
0024 2 
00243 

01CO CE 0010 SURF 
01C3 4F 
01C4 E6 00 
01 C6 ff7 9004 

00244 01C9 F7 8006 
00245 01 CC 8[1 EC 
00246 01 CE 96 00 
00 2 47 OlDO 43 
00248 01[11 84 3F 
00249 0103 B7 8004 NEXTS 
00250 01D6 SD E.., 
0025 1 Ol[JB 08 
00252 0 Ht9 E6 00 
00253 01[1ff F7 9006 
00254 0 lDE 8[1 [IA 
00255 0 1Eo 0c 001 4 
00256 01£3 27 04 
0025 7 01E5 BB 40 
00258 01E7 20 EA 
00 259 01E9 96 FF 
00260 01EI< B7 8004 
00261 01F.E 8D CA 
0026 2 01FO 39 

LA ST 

00263 01F1 8820 fO P 
01F3 8424 
01F 5 7C2 4 
01F7 78 20 

00264 01F9 00 
00265 01FA 701E LJ 
00266 01FC 00 
00267 A031 
00268 A031 781C LS 

A033 7C18 
A035 7810 
A037 7C18 

00269 A039 00 
00270 A03A 8000 MJ 
00271 A03C 00 
0027 2 A03D 9418 RS 

A03F 9810 
A041 8418 
A043 881C 
A045 8620 

00273 A04 7 00 
002 74 A048 901E RJ 

A04A 881C 
002 7 5 A04C 00 
002 7 6 A04D 8540 S 

A04F 8050 
A051 7ff 40 
A053 884A 

00277 A055 784A 
A057 8540 

00278 A059 00 
002 79 

BE Cl 
UtX 
BSR 
L[IX 
BSR 
LDA ff 
E<GE 
LDX 
E<SR 
RTS 
L[I A 1'1 
E<ECl 
STA A 
LDA A 
ADD A 
AD[• A 
STA A 
rNX 
INX 
BSR 
BRA 
RTS 
L[IA fc 
DEC I< 
BNE 
RTS 
LDX 
CL R A 
LDA B 
STA A 
STA fc 
BSR 
LCtA A 
COH A 
AND A 
STA A 
BSR 
INX 
L[IA B 
STA I< 
BSR 
CF·X 
BEO 
Af1[1 A 

BRA 
LCtA A 
STA A 
BSR 
RTS 
F[ll< 

FCB 
F[IB 
FCB 
ORG 
F[I[< 

FCB 
FDE< 
FCB 
Fflfc 

FCB 
FM• 

FCB 
F[lff 

FCB 
EN[1 

NO JET 21 4. 
tMJ 2 15 . 
[15PLY 216 . 
tRS 217 . 
C•S F'l_Y 2 1 8 . 
FLo'I G2 219. 
NOR .I 220 . 
tRJ 2:11 . 
DS F" L.Y 22 2 . 

Or X 224, 
EN[r :!:!5 I 

t=·J A 2 '.0,S , 
1.x 227 . 
Yl 228 . 
U 70 229. 
1=·rr< 230 . 

231. 
23 2 . 

TDELAY 233. 
[ISF·L Y 23 4. 

235 . 
UBO 236 . 

2 :37, 
[•ELAY 238 , 

239 . 
tGETSRF 240. 

241. 
OrX 2 42. 
F'IA 2 43. 
F' IB 244. 
HtELAY 245. 
x 1 '46 . 

2 47 . 
f$3 F 248. 
F"IA 2 49. 
HIELAY 250 . 

251 . 
o,x 252. 
F· Ifc 253 . 
TflELAY 25 4. 
-JG ETSRF +4 255 . 
LAST 256. 
U40 257 . 
NEX TS 258, 
UFF 2 59. 
F'IA 260. 
TCtEL.AY 2 61 . 

262. 
t88 20 ,$8424,$ 7C24tS 7820 263 . 

$00 264. 
$ 701E :?6 5. 
$00 266. 
$A031 267 , 
$781C,$7C18 .t 78101$7C18 268. 

$00 ..,69. 
$8000 270. 
$00 2 71. 
$841S,$8810r$94tS,$881C,$8820 

$00 273. 
$9 0 1E ,f981C 274. 

$00 275 . 
$8540,$ 8050 ,$ 7 fc40,$884A 276, 

S784A,$8540 277 , 

0 2 78. 
279. 

272 . 



Text continued from page 132: 

we do not have much room to move around, but the 
landing simulation is very realistic. In numerical calcula­
tion the 2's complement arithmetic is used. The 2's com­
plement number has a range of decimal -128 to + 127, 
or hexadecimal 80 to 7F. Since the number can be positive 
or negative, the summation will only be sufficient to per­
form addition and subtraction. The shift instructions 
ASL and ASR can be used to perform multiplication or 
division by 2 respectively . By repeating the use of shift 
operation, it is possible to multiply or divide a number by 
2, 4, 8, and so on. 

The dynamic equations for the landing craft are given 
by the following four first-order ordinary differential 
equations: 

dX1 = x
2 

dt 

dX2 = ±SJET 
dt 

dY1 = y
2 

dt 

dY2 = -g +JET 
dt 

where: 

X1 = horizontal displacement 
X2 = horizontal velocity 
SJET = side jet thrust; negative for the right-hand 

side jet, positive for the left-hand side jet, 
and 0 when neither are firing 

Y1 =vertical displacement 
Y2 = vertical velocity 
g =gravity 
JET = main jet thrust; 0 when it is not firing 

=time 

According to the Euler's method (see reference on "Ap­
plied Numerical Methods"), an equation of the form : 

dZ 
dt 

f(t,Z) 

can be replaced by the following equivalent numerical 
routine: 

z .. 1 = z. + hf(t., Z.) 
t.+1 = t. + h 
n = 0,1,2, .... 

where the quantity z .. 1 , at the time t •• i, can be calculated 
by adding the previously calculated value z., and the 
product of the time increment hand the function f(t., Z.). 
Starting from the given initial value z. at t0 , the solution 
for z. at t. can be obtained by repeating the calculation 
from the Euler's routine. This concept has been carried 

out in the program SYS (address 0016). An assumption is 
made that the time increment h is equal to % second. 

A total of 553 bytes of memory is needed for the pro­
gram. If you have more memory space available, you 
may want to add more constraints to your simulation. 
The limited fuel capacity can be added to the program. 
The fuel gauge, velocity, altitude, displacement, and 
elapsed time can also be displayed on the screen . The 
trace between craft and surface can be blanked by the 
beam-intensity modulation. The control line on the 
peripheral interface adapter (PIA), such as CA2 or CB2, 
can be used for the blanking control. 

The microprocessor can be a useful tool in the class­
room for the dynamic simulation. An automobile tra­
veling on a random surface can be an interesting subject 
for studying the suspension system. Even a simple mass, 
spring, and dashpot system would prove to be an inter­
esting simulation to observe on the osccillosope. • 
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FOR YOU 
YOUR WIFE 
YOUR CHILD 
YOUR HOME 
YOUR SCHOOL 
YOUR BUSINESS 

A Computer System Both 
. Practical and Affordable! 
· Many uses for your computer, •Word 

Processing •Accounting •Bookkeeping 
• Games • Personal Records • Menu 

Planning • EducationalOevelopment 
• Tax Preparation • Homework. etc. 

BYTE SHOP EAST offers a wide selection of hardware to meet 
your spec ifi c needs; SORCERER, PET, APPLE, NORTH STAR, 
IMSAI, DIGITAL, and many, many others.BYTE SHOP EASThas 
a complete library of books and magazines to meet your needs. 

Come in to our computer stores for a FREE demonstration ' 

BYTE SHOP E~ST.~c 
130 Easl 40th St. 2721 Hempstead Turnpike 
!Corner ol Lexlng lon Ave.) !Just East of Wanlagh Pkwy) 
New York 10016 Levillown. N.Y. 11756 
Tues.-Fri . 10 · 6 Sat . 10 - 5 Tues.-Fri . 12 • 8 Sat . 10 - 5 
(212) 889-4204 (516) 731 ·8116 
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This high speed, high density, dot matrix printer (180 CPS) features 
an 18 x 9 dot matrix and proportional spacing. 132 characters per line. 
Ideal for word processing and all business uses. Includes connecting 
cable. · · List Price$3295.oo HardSide Price $2795.00 

C~Tl?()~IC§ 7 3() ••• 

This 1s the same printer as the new Radio Shack "Line Printer II". 
Prints at 100 characters per second, 8 inch lines of 80 characters each. 
Features upper and lower case letters, with wide letters under software 
control. Operates as both a friction feed and a pin feed printer. Uses 
paper up to 9112 inches wide. Can also handle a single sheet of paper. 
Includes connection cable. ust Price •999_00 HardSide Price $899.00 

~UICI\ l?l~TCV II ••• 
A "mini" line printer priced to fit everyone's budget. Connects direct­

ly to the keyboard without an expansion interface. Software selectable 
for 16 or 32 character lines of both upper and lower case letters. 
Automatic "wrap-around"so no data is lost. 

List Price $219.oo HardSide Price $197.00 

CALL T()LL t=~~~ l·SUU-~CiS-17~() 
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,Sm ,..s'm 
LIST OUR LIST 

PRICE 
OUR 

PRICE EXPANSION INTERFACE: 
.. . . OK 
.... 16K 
... . 32K 

DISK DRIVES: 
Percom, TFD-100, 40-track 
Percom, dual TFD-100 
Percom, TFD-200, 77-track 
2-drive cable 
4-drive cable 
Radio Shack, -0 
Hadio Shack, -1 , 2, 3 

ACCESSORIES: 
Telephone Interface 
16K Memory Kit 
16K Memory Kit for E.I. 
RS232·C Interface 
TRS-232 Interface 
Data Dubber 

PRICE PRICE 
$299 $269 
$448 379/403 
$597 479/537 

$499 
$399 

$199 

$99 

$399 
$795 
$675 

$29 
$39 

$469 
$459 

$179 
$99 
$95 
$89 
$49 
$49 

• :1 ' . 

TRS·80 COMPUTERS: 
Level-I 4K 
Level-I 16K, w/keypad 
Level -II 4K 
Level-II 16K 
Level-II 16K, w/keypad 

PRINTERS: 
Line Printer Ill 
Centronlcs 779·2 
Line Printer II 
Centronlcs 730 
Centronlcs P1 • 
Quick Printer II 
OP·ll Exp. Int. Cable 
• Cable required 

$499 
$729 
$619 

$849 

$1999 
$1598 

$999 
$999 
$499 
$219 
$20 
$39 

$449 
$659 
$559 
$669 
$769 

$1849 
$1095 

$899 
$419 
$197 
$18 
$35 

*Prices do not include shipping * COD orders require 
25% cash deposit 

*Prices subject to change 
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1 year subscription to The 
Eighty, monthly magazine for 

TRS-ao· owners, with 
any order! 

1 ·800-258-1790 
TOLL FREE 

DieSaltware 
Exchange 

HardSide Hardware (24 pgs.) 

TSE Software (64 pgs.) 

6 SaJthSt reet, &>x 68,Milford,NH 030.55 
2 DATA BASE 
MANAGERS! 

Dynamic Data Base by Ken Knecht 

Easy to use, flex ible data base 
system on diskette. $39.95. 

CCA Data Management 
trom Pereonel Sollware 

More powerful system with 100 
page manual and many options. 
$79.95 (add $3. shipping) 

GAMES 
TRS·BO Opera Theetre Magnificent sound 1 by 
Richard Taylor. $9.95 

Allen Invasion by Roy Nlederhofler. $9.95 

X·Wlng II by Chris Freund. Level II, 16K $9.95 

T1lpan by Art CanfllL Level II, 16K $9.95 
1 S.ugon II by Dan and Kathe Spracklen. Level II , 

16K $29.95 
Amazln' MazH by Robe r! Wallace. Level II, 16K 
$7.95 
Android Nim by Leo Christopherson. With 
sound. Level II, 16K $14.95 

llff Wary by Leo Chrlstopherson, with sound. 
Level II , 16K $14.95 
II QamH ror PrHchool Children by George 
Blank. Level II, 16K $9.95 
Space Batlle1 by Level IV, Level II, 16K Tape or 
32K Disk, Tape·S14.95, Dlsk·S19.95 

Ster Trek 111 .• by Lance Mlcklus Level II, 16K 
$14.95 
Advenluree on T•pe by Scol l Adams. Level II, 
16K. ChOose one: Advenlureland , Plrale's Cove, 
Mission Impossible, The Count, VooDoo Castle, 
Slrange Odyssey, Pyramid of Doom, and Fun 
House·S14.95 each. Advenlure Sampler, 16K 
tape, S5.95 
AdventurH on Diak by Scott Adams. 1) Mission 
Impossible, Plra1e's Cove , Adventureland; or, 2) 
VooDoo Castle, The Count, Strange Odyssey. 
Either set, $39.95. 
Porte Burel by George Blank. Level II , 16K $9.95 

Me•n Checkera Mechlne by Lance Mlcklus. 
Level II, 16K; tape, $19.95; disk $24.95 

Kne;aplel by Ron Potkln . Level II, 16K, $7.95 

Qelacllc Empire end Qateellc Trader (a sequel) 
by Doug Carlston. Level II, 16K, $14.95. Both on 
disk, 32K. $29.95. 

~~w 
VTOS 3.1 

Randy Cook l•dd s3. 1hlpptn11> 

With 100 page manual ·$75. 
With extended BASIC and 

manual ·S99. 
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.. 
ST-80 Smart Terminal 
Communications Program 

CONTROL key, ESC key, REPEAT 
key , a RUN key, and a functioning 
BREAK key. List incoming data on 
your llneprinter. Level II , 16K 

Reprogram RS232·C from 
keyboard. on tape $49.95. 
·A trademark of Lance Mlck lus. Inc. 

Orlglnel Adventure by Mic roso ft. 32K, 1 disk 
$29.95. 

Pigskin (Football) by Acorn Software. Level II , 
16K S9.95 

PERSONAL 
Typing Tutor by Roger Robitaille. Sr. Level II, 
16K S19.95 
Secrets of the Tarot b)' John T_ Phillipp_ Level II, 
16K $9.95 

Advanced Personal Finance by Lance Mlcklus 
for 32K disk systems $24.95 

I Ching by John T. Phi ll ip. Level II , t6K $7.95 

UTILITIES 
T-Short by Web Associates. Leve l II. 16K $9.95 

Fila M1n1ger 80 by Nepenthe_ $49.95 32K 

Directory 16K Disk $9.95 

Autometed Disk Directory S14.95 32K Disk. Re· 
qu ires NewDOS. 
Spool Print ASCII fllesS19.95(Wlll not work wi th 
NewDOS.l 

STAD Trace and Debug Monitor for tape and 
disk systems 16, 32, and 48K on one tape. $24.95 

NEWDOS by Apparat $49.95 

NEWDOS+ by Apparat S99.95 
VTOS 3.1 by Randy Cook with 100 pp Manual 
$75. Manual alone S30. With BASIC S99. 

RSM2 by Small Systems Software. Level II , 16K 
$26.95 
RSM2D by Small Systems Software. Disk for 16 
through 48K (all In one) $29.95 

KVP by Lance Micklus. Tape-$29.95; Dlsk-$34.95 

SUPPLIES 
Dlakenu Dysan, (prem ium quality) box ol 5 
·S29.95 plus S1.00 shipping; nationally known 
brand , box ol 10 - $39.95 plus S2. Dlak•ll• 

. ... 

.. 
ST -800 (Enhanced Disk 
Version) adds: 
Transmit any type of TRS·80" ASCII 
file , including BASIC programs 
stored in ASCII frormat, and most 
BASIC data files. ST·80 D has been 
used on a var iety of timesharing 
systems. For 32 K disk systems, on 
disk,$79.95. 

BUSINESS 
Inventory Syatem 11.3 by M. Kelleher. Improved 

version, $79.95 

Inventory 'S' by Roger W. Robitall le , Sr . Level II , 
16K Tape -$24.95; 32K Olsk,(wlthlnvolclng) 
$59.95. 
Peyroll by Stephen Hebuler. For disk systems. 
32K S59.95 
Account• Recelv•ble II by S. Hobbler. 32K disk 
systems $79.95 

Mill Ll1t II by SBSG 32K disk systems $99.95 

Small Bualn11a BookkHplng II by R. W. 
Robitaille, Sr. Level II, 16K. With journal -$36.95 
disk, $31 .95 tape. $29.95 disk. S24.95 tape. 

SPECIAL PURPOSE 
Electric Pencil by Michael Shrayer. Powerful 
machine language word processing system. 
Level II , 16K tape · $100; Disk ve rsion · $150 

Level Ill BASIC by Microsoft. $49.95 

Level I In Leval II by Apparat. Level II, 16K $15.00 

Fonren by Microsoft . 32K · 2 Disks . New low 
price $150.00 add $5. shipping 

RX-Buie Cross Reference-XREF-RENUM X. by 
Lance Mlcklus RX (disk, 32K) $24.95; XREF, L II , 
16K $19.95; RENUMX, L 11 16K, $24.95; 
RENUMBER, $7.95 

BOOKS 
Z-80 Soflwere Gourmet Guidi and Cookbook. 
from Sealbl $14.95 plus $1 poatage 

TRS·BO Disk end Other Mysteries, by Harvard 
Penn ington. $19.95 plus $1 handling 

........ 
OQ .... 

~ MICRO TAX 
() 

Time saving programs help 
you with your 1980 Income 
tax. Cassette: Micro Tax I, 
$25.; Micro Tax II, $35.; Micro 
Tax Ill , $50. 
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The Dirt-Cheap Bootstrap 
More Notes on Bringing Up a Microcomputer 

How do you take the very first 
steps into learning about 
microprocessors? An article by Sol 
Libes ("Notes on Bringing up a 
Microcomputer," January 1978 
BYTE, page 162) described a pro­
cedure for the initial testing of a 
homebrew microcomputer which 
uses simple procedures to determine 
whether or not address and control 
signals are functioning properly . The 
procedures described are effective, 
but in order to use them you need a 
way to load some programs into 
memory . 

If you are building a kit or follow­
ing a complete microcomputer 
design, then the details of input and 
output interfacing will be provided 
for - a bootstrap program will either 
be available in read-only memory or 
can be easily entered from a front 
panel. But suppose you are just feel­
ing your way along, as I did. I had 
obtained an BOBOA chip set through 
Intel 's University Program, but I had 
no intention of building a real com­
puter. I had full access to an Altair 
and an IMSAI at the college where I 
teach; I wanted only to learn a little 
·about how the hardware worked. I 
certainly did not want to spend either 
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the money or the time to imitate the 
Altair's front panel. The following is 
a description of how I solved this pro­
blem in an economical way . 

To set the stage: I had the BOBOA 
microprocessor interfaced with the 
8224 clock generator/driver device 
and 1 K bytes of programmable 
memory . I had thirty-two light­
emitting diodes (LEDs), driven by 
simple emitter-follower transistor 
buffers, which indicated the state of 
the bidirectional data bus, the address 
bus, and the decoded status signals . 
Three problems seemed important: 

• I needed to be able to single-step 
the processor so that the light­
emitting diodes would show more 
than a meaningless blur. 

• I needed a way to transfer data 
from the outside world to 
memory. 

• I needed some kind of keyboard or 
switch panel for entering data. 

Single-Stepping 
The BOBOA is a dynamic device. 

This means that you can't slow it 
down to human speed by slowing its 
clock signal. The BOBOA can, 
however, be made to enter a wait 

state in which it essentially does 
nothing at high speed. While in the 
wait state, the processor uses the 
clock signal to keep its internal 
registers refreshed, but does not 
change its state. 

To single-step through a program 
to make the computer perform each 
operation only at my command, I 
needed to be able to hold the pro­
cessor in a wait state. The processor 
would stay in this wait state until I 
asked it to take a step; it would then 
immediately return to the wait state. 
As shown in the schematic diagram of 
figure 1, it was very easy to do this 
with only a single flip-flop. 

The output of the flip-flop (half of 
a 7474 dual D edge-triggered type) 
was connected to the RDYIN line on 
the 8224 clock generator and driver. 
This line initiates a wait state when it 
is pulled low. Three inputs of the 
7474 were used. The D (data) line was 
connected to ground. The clock input 
on the 7474 was driven by the SYNC 
output of the BOBOA. Finally, a simple 
pulse generator drove the SET input 
to the flip-flop. 

The operation of this circuit 
resembles that of a person whose 
reflexive response to the sound of an 



COMPUPR01m CONTINUES TO 
Whether It's memory, motherboards, 1/0 boaP.!!u~!'!~f!:I •~:::::::::::::::::= 

i ly of products, CompuPro•m delivers what you want at prices you can afford. 
Looking for memory? Our boards are fu lly static , low power, run at 4 or 5 M Hz, 

support a number of popular busses, include a 1 year limited warranty, and gen· 
erally come in 3 configurations to suit your exact needs. For lowest cost , choose 
an " unklt" wi th sockets and bypass caps pre-soldered in place for easy assembly. 
When you can·t wait to get going, order one of our assembled versions. For critica l 
systems, specify boards qualified under our Certified System Component (CSC) 
high reliability program. These boards are ex tensively tested, burned in for at least 
200 hours, and are immediately replaced in event of failure w ithin 1 year of invoice 
date. 

16 K DY"fiMIC RfiMS 
8/$87.ZO! 

Perfect for memory expansion In a number 
of mach ines (TRS-80' • Model I and Model II, 
Exidy Sorcerer, Heath H89, Apple, e tc .), and you 
can't beat our price: 8 high speed chips for $64! 
Add $3 i i you 'd like 2 dip shunts plus TRS-80' • 
programming instructions to expand memory. 
These are 250 ns (4 MHz), dynamic RAMs . .. but 
quant ities are limited, so hurry is you want to 
take advantage of this super deal. 

Looking for other peripherals? We mix leading edge technology, design savvy, 
and vol ume buying to deliver the right product at the right price. See our l ist 
below for pric ing . 

Memory name Buss & Notes Un kit 

8K Econoram • llA S-100 $149 
16K Econoram IV S-100 $289 
16K Econoram VllA-16 S-100 $299 
24K Econoram VllA-24 S-100 $419 
16K Econoram IX-16 Dig Grp $319 
32K Econoram IX-32 Dig Grp $559 
32K Econoram X S-100 $549 
32K Econoram XI SBC/BLC n/a 
16K Econoram XlllA-16 S-100 (1) $349 
24K Econoram XlllA-24 S-100 (1) $469 
32K Econoram XlllA-32 S-1 00 (1) $579 
16K Econoram XIV S-100 (2) $299 
16K Econoram XV-16 HS (3) $329 
32K Econoram XV-32 HS (3) $599 

• Econoram 1s a trademark ol Godbout Electronics 

Assm 

$179 
$339 
$349 
$499 
$379 
$639 
$669 
n/a 
$419 
$539 
$699 
$359 
$395 
$729 

csc 

$239 
$429 
$439 
$605 
n/a 
n/a 
$789 
$1050 
$519 
$649 
$849 
$459 
n/a 
n/a 

• "TRS-80 is a trademark of the Tandy Corporation. 

PASCAL/M•m + 
MEMORY SPECIAL 

PASCAL can give a microcomputer with CPIM 
more power than many minis. For a limited time 
only, you can buy an assembled Econoram X, plus 
our totally standard Wirth PASCAL/M'm 8 " diskette, 
for $799 (regular combined price, $999). Includes 
manual. plus Wirth 's definitive book on PASCAL; 
specify Z-80 or 808018085 version. Diskette is also 
available separately for $350. 

270BEROM 
BOARD $85 unkit 

(11 Compatible with all bank select systems (Cromemco. Alpha Micro. etc.); addressable on 4K 4 independently addressable 4K blocks. with dip· 
switch selectable jump start built right into the 
board. Includes all support chips and manual , but 
does not inc lude EROMs. 

boundaries. 
(2) Extended addressing (24 address lines). Single block addressable on 4K boundaries. 
13) Bank selecl option for Implement ing memory systems greater than 64K. 

THESE PRODUCTS ARE GENERALLY 
AVAILABLE FROM YOUR LOCAL 

COMPUTER STORE. 

ACTIVE TERMINATOR 
BOARD $34.so kit 

Plugs into any S-100 motherboard (although ours don't need it) to re­
duce ringing, crossta lk, noise. and other buss-related problems. 

THE GODBOUT 
COMPUTER BOX 
$259 desktop, $299 rack mount (Introductory price) 

The ideal home for your compuler. With tan, dual AC outle ts and 
fuseholder, power swllch, heavy-duty line f ilter. black anodized front 
panel 1with 1extured vinyl painled cover for desk top version); pre-drilled 
base accepts our high-performance molherboards or similar types by 
Vector, Cali forn ia Digita l, and others. Rack mount version includes 
sl ides for easy pull-out from rack . This functional, versatile. and hand­
some enclosure does iustice to the finest computer sys tems. 

HIGH· PERFORMANCE 
S·'IOO MOTHERBOARDS 
6 slot: S 89 unkit , $129 assm 12 slot; $129 unkit , $169 assm 

19 slot: $174 unkit , $214 assm 
Unkits have edge connectors and terminat ion resistors pre-soldered 

in place tor easy assembly. These boards exceed the latest S· 100 
specs and will work with 5 to 10 MHz CPUs. Includes true active term1-
natlon, grounded Farady shield between all buss signal lines. and edge 
connectors for all slots. 

S-'100 MEMORY $59 unkit 

MANAGER BOARD :~goa~~~ 
Add bank select and ex tended addressing to older S-100 machines 

(Altair, IMSAI, Sol. and ot hers). Use with our new ex tended addressing 
boards, or retrofit our high density Econorams for use with the Memory 
Manager to get added memory space for your computer. 

MULLEN S·'IOO 
EXTENDER BOARD 

$49 
kit 

Includes logic probe and general purpose breadboard section. Ideal 
for troubleshooting and analysis. 

3PPLUSS 
"Interfacer II" 
S•'IOO 1/0 BOARD 

$199 unkit 
$249 assm 
$324 csc 

Incorporates 1 channel of serial 110 (RS-232 with full handshake), 
along with 3 ful l duplex parallel port s plus a separate status port. The 
parallel section uses Tri-State (tm National Semiconductor) octa l 
latches for latched data, input and outpul with 24 mA drive current , 
attention/enable/strobe bits for each parallel port (wi th selectable 
polarity). interrupls for each input port, and separate connectors with 
power for each channel. 

25 "Interfacer I" 
S·'IOO 1/0 BOARD 

$199 unkit 
$249 assm 
$324 csc 

Dual RS-232 ports with fu ll handshake; use EIA232C line drivers and 
receivers {1488, 1489). or current loop (20 mA), or ITL signals on both 
port s. On-board crystal timebase with independently selectable Baud 
rates for each port (up to 19.2 KBaud). Hardware UARTs don't lie up the 
CPU. 

GmpuPro'" from @~E~R~~~~ 
TERMS: Cal res add lax. Allow 5% for ship· 
pong. excess retunded. VISA · /Mastercharge · 
call our 24 hour order desk a1 (415) 562·0636. 
COD OK wilh street address lor UPS. Prices 
good through cover month of magazine. Bldg. 725. Oakland Airport. CA 94614 
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a) +SV 

RUN 

Number 

IC1 
IC2 
IC3 

Type +5 V GND 

7474 
555 

7404 

14 
8 

14 

7 
1 
7 

1'" 2 0 Q 5 
ROYIN 3 4 READY 23 

ROYIN 

STE P 
IC ! 
7474 8224 BO BOA 

3 19 
~ CLK SYNC 

SET 

4 
SYNC 

y-
STEP PU L SE c 
Figure la: A single-step mode can be implemented on an BOBOA processor by using a 
flip-flop and the BOBOA SYNC signal to clock a low-logic level through to the READY 
line. This puts the BOBOA into a wait state. A very brief pulse to the SET input of the 
flip-flop ends the wait state until the next SYNC signal. 

b) 
I µ.F 

SOOK p:+ 
7 4 

DISCHARGE RESET 
0.00 

GROUND TO 
GE N ER ATE 
STEP PU LSE 

c -v-
6 

T HRESHOLD 

2 
TR IGG ER 

3 \ OU T I 
IC2 Jl_ 
555 

Figure lb: The very narrow STEP pulse can be generated by a half-monostable circuit , a 
resistor-capacitor network at the input to a 7400 inverter. The manual switch contact 
must be debounced by a monostable circuit with a 0.1 to 1 second pulse width , for 
which a 555 timer is well-suited. 

alarm clock is to roll over and turn it 
off . Normally the processor is in the 
wait state. A pulse to the SET input of 
the flip-flop ends the WAIT state, 
allowing the computer to complete 
execution of the process that is in 
suspension . At the very beginning of 
the processor's next cycle, it will send 
out a SYNC signal which will again 
clock the flip-flop output low, and 
reinitiate the processor wait state. 

Getting the Data In 
There are two ways an 8080A can 

access the outside world . IN or OUT 
instructions generate status signals 
which can be decoded, along with an 
8-bit address, to activate input buf­
fers or output latches. Alternatively, 
a memory address that is not actually 
used by memory devices can be 
decoded, along with read-from­
memory or write-to-memory status 
signals. This can be used to activate a 

memory-mapped buffer or latch . If a 
limited amount of memory and a 
small number of 1/0 (input / output) 
ports are to be addressed, the 
decoding can be ambiguous-some of 
the address lines may be ignored. 

For bootstrapping purposes I took 
this to the limit: I arranged a switch 
to allow all memory-read signals to 
activate an input buffer, regardless of 
the state of the address lines . The 
principle is illustrated in the 
schematic diagram of figure 2. In the 
LOAD position of the switch, the real 
memory is never read, but memory­
write signals are still capable of per­
forming their normal function . When 
the processor begins an instruction 
cycle, it reads a byte from "memory" 
which is interpreted as an instruction . 
It makes no difference to the pro­
cessor if the byte actually originates 
on the front panel. 

This arrangement makes it possible 



Is it Dungeons and Dragons 
or Dragons and Dungeons? 

Did you read about the fellow who 
became so enchanted playing D & D, 
he disappeared for a month? 

Chances are, when you play the 
Dunjonquest'" version, the greatest 
of all the role-playing fantasies , you11 
be able to hold on to reality just a 
little better. 
You're the hero. Enter into the Dunjonquest 
"Temple of Apshai" and into the greatest fantasy 
adventure you've ever experienced. The Temple 
has over 200 rooms and catacombs in which lurk 
more than 30 kinds of monsters and beasts ready 
to do you in - in real time - before you can reach 
any of the 70 or so treasures waiting for the hero. 
You may spend days, weeks, months . . . the re.st 
of your life . .. striking at the forces of evil, or 
running from them, or calling on powers you can 
never completely understand. Always, always 
demonstrating in varying degrees your strength, 
constitution, dexterity, intelligence, intuition, the 
force of your ego. 
Unlike chess or bridge or monopoly, this role­
playing game - like other good role-playing 
games - is an e"'perience rather than a game: It 
is not played so much as it's lived or experienced. 
Your alter ego goes forth into the world of demons 
and da.rkness, dragons and dwarves. Your char· 
acter will do whatever you want him (or her or it) 
to do. 
"The Temple ... " comes complete with a superbly 
illustrated 56-page rule book and cassette program, 

Actual photo of screen during a Ounjonqueat game. 
In Room 3 in the Temple of Apshal, our hero observes 
two treasures unattended by dragons, monsters or 
demons .. for the moment. He is completely free of 
wounds : he is not at all fat igued. He carries 44 pounds 
of armor and 19 arrows in his quiver. He has already 
slain five demons. Wiii he capture the treasures before 
moving on ... or before the forces of da rkness Inte rcept him? 
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designed to operate with the Level II 161< 
TRS 80, the PET 32K or the Apple II 481< (Micro· 
soft) computer. Only $24.95 complete, including 
shipping and handling on orders placed within the 
next 30 days. (Apple disk avai lable for $29.95). 

Dunjonquest's "The Temple of Apshai" is 
guaranteed to be the best version of Dungeons 
and Dragons/ Dragons and Dungeons. It 's a 
product of the two guys who are Automated 
Simulations: Jim Connelley and Jon Freeman. jim 
is a Dungeon Master, running continuous D & D 
campaigns. He's been a data processing profes­
sional with Westinghouse, GTE Sylvania, Logisti­
con ... an expert in computer-based math­
modeling and in simulation of complex phe­
nemona. Jon is a game player, des igner and 
author. He's a frequent contributor to Games 
magazine; ... and this brings us lo our un· 
believable offer: 

FREE: The Playboy Winner's 
Guide to Board Games the 
bestselling paperback by our own 
Jon Freeman. How to win at 
Monopoly, Scrabble, Dungeons and 
Dragons and almost 100 other 
board games. Order your Dun­
jonquest Temple of Apshai 
now, get the book free . .. and 
you keep it even if you don't 
choose to keep the guaran­
teed Dunjonquest. 

As we said, guaranteed: Guaranteed to be the 
best version; guaranteed that you11 be happy with 
it. Order now, use it for two weeks. If you don 't 
enjoy completely this fantasy adventure ex· 
perience that goes beyond all others, send it back 
to us. We11 refund your money in full ; no ques· 
tions asked. 

Master Charge or Visa card holders: 
charge "The Temple of Apshai" to 
your credit card. Just call our toll 
free number: (800) 824-7888, oper­
ator 861 (In California, call operator 
861 (800) 852-7777. In Hawaii and 
Alas)(a, operator 861 (800) 824-7919) 
and you can begin enjoying your D & 
D game in days. Or send your chec)( 
for $24.95* to 

P.O. Box 4232 J 
Automated 
Simulations 
Dept. K3 

Mountain View, Ca. 94040 

*California residents. please add 6.5% tax. 
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7404 14 7 

TO R/W ON 
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~.!-----~!). MEMORY OEVICES 

0---------------...r::. TO ENABLE ON 
INPUT BUFFER LOAD 

Figure 2: The LOAD/ NORMAL switch routes the MEMR signal to an input buffer 
instead of to the memory, thus enabling the operator to control tf1e processor by 
entering instruction codes from the outside. Also shown is another switch wl1ich can 
protect memory from inadvertent writing during debugging. 

to move a byte of data from the front 
panel to the real memory by first set­
ting up the code for a move imme­
diate data to memory instruction 
(MVI M) on the panel, allowing the 
processor to execute a single step, and 
then setting up the value to be loaded 
on the panel. A second single step will 
read the data from the panel input, 

and a third step will then write that 
data into a memory location. 

The particular memory location 
must be specified somehow, so 
several additional bytes of instruc­
tions must have been previously 
entered. A few simple additions to the 
hardware already described make it 
necessary to do this only once, even if 

ICS,inc.@ 
1125 N. Golden State Blvd./ Suite G 
Turlock, CA 95380 (A) • ~ 
(209) 667 -28881634-8888 . . . . . ~ 

We are experiencing telephone difficulties, 
please keep trying. California residents add 5% tax 
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many bytes are to be loaded into 
memory. A look at the computer to 
human interface should come first, 
however. 

Cheap Keyboard Substitute 
Figure 3 illustrates the ultimate in 

low-budget input devices. I took a 
scrap of copper-clad circuit board, 
scored it with a hacksaw into two 
rows of ten copper-bearing squares 
each, and soldered a length of wire to 
each square. Eight pairs of wires went 
to the inputs of simple latch circuits 
made by cross-connecting 7400 
NANO gates; the other four pads on 
the circuit board were available for 
other controls. Light-emitting diodes 
(LEDs) indicated the state of each of 
the eight bits. A probe made from a 
defunct ball-point pen could be used 
to momentarily ground any of the 
pads. 

In this way I could set up any 
desired combination on the latches; 
their outputs were in turn connected 
to the input port of the computer. 
One of the extra pads was connected 
to the single-step pulse generator 
mentioned earlier, via a debouncing 
circuit, and another was connected to 
the processor RESET line. 

A Few Extras 
Some additions to the elementary 

circuits described above were incor­
porated into the final version. The 
first of these is a trick I call "double 
addressing." An input port is physi­
cally just a buffer; there is no reason 
why a single physical port cannot 
have multiple logical identities. 

I set up some logic gates to decode 
the input status signal and an address, 
along with an additional gate, to 
allow either the result of this 
decoding or a memory-read signal 
from the LOAD switch to activate the 
input buffer. The LOAD mode is used 
to load a simple bootstrap program. 
The bootstrap routine specifies a 
starting address for the program to be 
loaded, gets the data from the input 
port, moves it to memory, increments 
the pointer to memory, and then 
loops back to get another byte from 
the input. Once this bootstrap pro­
gram has been loaded, the MEMR 
signal is switched back to the real 
programmable memory, but an IN 
instruction can still read the input 
port. 

Text continued on page 148 
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Figure 3: A small scrap of printed circuit board, an old ball-point pen, and some latch flip-flop circuits make a very inexpensive in­
put device. With a little practice, an 8-bit number can be set up as easily and quickly as on a row of toggle switches. The surface of 
the printed circuit board has been scored to create isolated areas of copper for sensing purposes . 
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Figure 4: The complete control hardware package described in this article. IND is a control signal produced by getting the IN 
status signal from the BOBOA and the address bus. Its orthodox function is to enable the input buffer; in this circuit the input buffer 
may also be enabled by a MEMR signal when the LOAD/ NORMAL switch is in the LOAD position. !NO also causes the 7474 
single-step flip-flop to be cleared, thus forcing the processor into a wait state so that a human operator can set up the desired data on 
the input latch. Note the additional section of the LOAD/ NORMAL switch which forces single-step operation in the LOAD mode, 
when full machine speed would be useless. 

Text continued: 
In the apparatus described so far, it 

would be necessary to single-step 
through the bootstrap program loop 
because at full machine speed the 
very first byte of data entered would 
be rapidly written into every possible 
memory location. Most monitor pro­
grams for handling such inputs have 
some provision for ensuring that they 
read each keystroke on a terminal 
only once. This is usually done by 
using a second input port as a control 
port which signals when new data is 
available. The hardware and soft­
ware required for this would have 
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been inconveniently complicated for 
my early breadboard system. 

A second unconventional trick 
avoided the problem. I made wait 
states programmable by adding a 
second pulse generator which was 
driven by the same decoder that acti­
vated the input buffer. The output of 
this pulse generator was fed to the 
RESET input on the single-step flip­
flop. Instead of directly grounding 
the D input on the flip-flop, I put in a 
RUN/STEP switch which selects 
either a logic 1 or a logic 0 level for 
th is input. 

When the 0 level is selected, opera-

tion in the single-step mode proceeds 
as previously described. When the 1 
level is selected, the processor runs at 
full speed until the program calls for 
data to be input. As the input port is 
selected, a wait state is initiated. At 
human speed, the required data can 
be set up on the input latches. A 
touch on the STEP pad then causes 
execution to resume . Figure 4 shows 
the circuit that incorporates all of 
these features, and example 1 in the 
text box describes in detail the pro­
cedure for loading the bootstrap pro­
gram. 

Text continued on page 152 



E 
Let's 1ace it, there is information which just isn't meant 

for everyone who uses or has access to your computer. 
Consider payroll or tax records. Until now, the only way 
to secure these and other valued or privileged records 
meant either "pulling the plug" or locking the discettes in 
a safe . Who wants to run to the safe each time an update 
needs to be made? At last a simple, effective and 
convenient method of data security is available­
ENCODE/DECODE. 

ENCODE/DECODE is a complete software security 
system 1or your micro/mini computer. ENCODE/DECODE 
can provide both the level of security and privacy you 
desire without loss of ON-LINE immediate access to data. 
ENCODE/DECODE is a sophisticated coding program which 
transforms data stored on disc into coded text which is 
completely unrecognizable. When it's time to access the 
file , it is decoded and ready for use. This means that data 
can be on-line and current with all your other files, yet 
only the user defined combination can retrieve it. 

Multiple Security levels: Using ENCODE/DECODE you 
can easily maintain several layers of security through the 
use of separate combinations. This means that each file 
can have its own 'password' allowing only those with the 
'password' access to the file . 

ENCODE/DECODE uses a complex coding algorithm 
which supports over 987,000,000 possible combinations 
thus making accidental or 'exhaustive search' methods of 
decoding virtually impossible. Briefly, an encoded data file 
will appear scrambled and completely unintelligible until 
you decode it. Both encoding and decoding require the 
user defined combination. 

Uses for ENCODE/DECODE are unlimited. Below are a 
few examples: 
data bases general ledger inventory 
payroll files correspondence accounts payable/ 
programs tax records receivable 
text mail lists & more 
ENCODE/DECODE is available in two versions. 
ENCODE/DECODE I provides a level of security suitable 
for normal use. ENCODE/DECODE II provides enhanced 
security for the most demanding needs. Both versions 
come supplied on discette and with a complete user's manual. 

ENCODE/DECODE I : $ 50.00 
ENCODE/DECODE II: $1 OD.DO 
manual for above: $ 15.00 

Minima! system requirements: 24K CP/M; 16K disc for TRS-80 

formats: CP/M 8" SOFT SECTORED. NORTHSTAR CP/M 
AND TRS-80 DOS 

All Orders and General Information: 
SUPERSOFT ASSOCIATES 
P.O. BOX 1628 
CHAMPAIGN, IL 61820 
(217) 344-7596 

Technical Hot Line: (217) 384-0847 
(answered only when technician Is avallable) 

OEM and dealer inquiries invited, overseas orders add $5.00 shipping. 
"CP/M REGISTERED TRADEMARK DIGITAL RESEARCH 
#TRS-80 TRADEMARK TANDY CORP 
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Example 1 
Cold Start Bootstrap 

The following sequence of 
operations is used with the hard­
ware system described in the text 
to load a program when power is 
supplied to the computer: 

1. Set LOAD/NORMAL switch to 
LOAD. 

2. Momentarily ground the RESIN 
line. This clears the program 
counter and ensures that the 
processor will interpret the first 
byte it reads as an instruction. 

3. Set up the input latch with the 
binary data 00100001. This is 
hexadecimal 21, the op code for 
a load-immediate data into the 
HL register pair (LXI H) instruc­
tion. When ready, ground the 
STEP line. 

4. The processor will now expect a 
second and third byte for the 
LXI H instruction. These bytes 
will be loaded into the L and H 
registers and will act as a 
pointer to a particular memory 
address. To start at address 
0000, set up all zeros on the in­
put and STEP twice. 

5. Set up the op code for the load 
immediate data into a memory 
location pointed to by the HL 
pair (MVI M) instruction, hexa­
decimal 36, then STEP by 
grounding the line. 

6. The processor will now expect a 
byte of data. Set up hex­
adecimal DB on the latches. 
This is the code for the IN 
(receive input) instruction. 
Then STEP twice, once for the 
processor to read the data, and 
once for it to write the data into 
the memory. 

7. Now set up hexadecimal 23 and 
STEP. This is the op code for 
the INX H instruction . This 
operation increments the 
address stored in the L and H 
registers and prepares the pro­
cessor to write a byte to the next 
address in memory. 
Only the last three operations of 

this sequence must be repeated to 
load additional bytes of data into 
the memory. Furthermore, only six 
more repetitions of steps 5, 6, and 
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7 are needed to complete the 
loading of the program given as 
listing 1. 

After you enter this program, 
reset the progrt:;im counter by 
grounding the RESIN line. Switch 
the LOAD/NORMAL control to 
NORMAL. The single-step mode 
can be used to verify that the pro­
gram has been loaded properly, 
and then the full-speed run mode 
can be entered. Loading additional 
data into memory requires only 
that you set up the data on the 
input device and ground the STEP 
line. With an almost imperceptible 
flicker of the light-emitting diodes 
(LEDs) , the data is read from the 
input and written into the 
memory. The processor again 
waits for another byte. 

Example 2 
Examination of a 
Memory Location 

To examine a particular location 
follow this procedure: 

1. Set the LOAD/NORMAL 
switch to LOAD. 

2. Momentarily ground the RESIN 
line. 

3. Enter hexadecimal C3, the code 
for a IMP, then STEP. 

4. Enter the low byte of the desired 
address, then STEP. 

5. Enter the high byte of the 
desired address, then STEP. 

6. Setting the LOAD/NORMAL 
switch back to NORMAL will 
put the data at the desired loca­
tion on the data bus, thus dis­
playing it on the data LEDs. 

After examining a location, a 
STEP will start execution from that 
location. You can then conduct 
another examine overation to 
show a new location, or the ex­
amine-next procedure of example 3 
can show the next location. 

Example 3 
The Examine-Next Function 

To look at a program or data in 
memory without executing it, first 
examine the first byte in the 

desired memory segment, then do 
the following: 

1. Set the LOAD/NORMAL 
switch to _LOAD. Do not 
ground RESIN . 

2. Set up all zeros on the input 
latch. This is the code for a no 
operation (NOP) instruction. 

3. STEP, then switch to NOR­
MAL. The next byte in memory 
will be displayed on the data 
LEDs. 

This procedure can be repeated 
as desired. Note, however, that 
strange things can happen if you 
start execution while examining a 
byte which is the .second or third 
byte of a multibyte instruction. 
This error of starting in the wrong 
place is also possible with most 
conventional front panels. 

Example 4 
Temporary Patches 

When a program contains loops 
that are repeated many times, 
single-step debugging can be 
simplified by substituting instruc­
tions. For example, a subroutine 
that generates eight cycles of 2400 
Hz audio to record a logic 1 bit on 
magnetic tape is shown in listing 2. 

To verify that this program 
worked properly, you would not 
want to single-step through the in­
ner loop 416 times! You might step 
through it once, but the next time 
you came to the /NZ instruction, 
you could use the LOAD function 
to make the processor see three 
successive NOPs. Alternately, you 
might change the cycle counting 
and timing bytes at locations 0102 
and 0104 to the value 01. Since the 
LOAD substitution does not ac­
tually alter memory contents, this 
procedure can also be used for a 
program stored in read-only 
memory. There is no need to go 
back and undo patches after trac­
ing the program. In these respects 
the LOAD function of this simple 
control system is more versatile 
than most conventional front 
panels. If a permanent patch is 
needed, you can use the LXI Hand 
MVI M instructions. 



Please send your free software catalog. 
(Check wh ich software is of particular interest) 

D C COMPILER. Optimized native code for VAX 111780, PDP-11, LSl-11, Z80, 
8085, 8080. Full C language as defined in Kernighan and Ritchie, with com­
prehensive por1able library. Cross compilers available. Runs under VMS, 
IAS, RSX-11D, RSX-11M, RSTS/E, RT-11 , UNIX, Idris, CDOS, CP/M. From $500. 

D IDRIS OPERATING SYSTEM. System calls and file system identical to 
UNIX V6, includ ing pipelines. Utilities include shell , editor, assembler, 
loader, archiver, compare, copy, grep, etc., plus system utilities for file 
system maintenance. Runs on LSl-11 , PDP-11. From $1000. 

D PASCAL COMPILER. Optimized native code for VAX 11/780, PDP-11, 
LSl-11 , 280, 8085, 8080. Full Pascal language as defined in Jensen and 
Wirth, with standard library. Includes C compiler and portable library, 
permitting intermixed C and Pascal. Cross compilers available. Runs 
under VMS, IAS, RSX-11D, RSX-11M , RSTS/E, RT-11 , UNIX, Idris, CDOS, 
CP/M. From $750. 
ldllS IS a uademark of Whilesm11hs Lid VMS. RSX·ll . RT-1 ' · RSTS/E. VAX. 
UNIX •Sa trademark ol Bell Lab0ra1011es PDP·l l . LSl-11a re 1r ademarks ol 0 1g11al 
CPIM •S a 1raaemark of Oogilal Research Co Eo.u1pmen1 Corporation 

Company ________ ___ _ _ _ _ 

Street _ _ ____ _ ___ ____ _ _ 

City ______ Sta te _ _ _ _ Zip _ __ _ 

Whitesmiths, Ltd. 
Software for grownups. 
(212) 799-1200 
PO.B. 1132 Ansonia Station, New York. N.Y. 10023 



Listing 1: Program instructions which are loaded into the 8080 memory by manual 
means, and are then used to load further memory locations more quickly. 

Heudecimal 
Data Loaded 

DB 
00 

77 

23 
C3 
00 
00 

Instruction Mnemonic hplanation 

IN Input 
Input port address (hardware 

dependent) 
MOV M,A Copy data from accumulator to 
INX H memory 

Increment HL, the memory pointer 
JMP Jump 

Jump address, low byte 
lump address, high byte 

Listing 2: A routine for the 8080 which can record a logic 1 bit on a cassette tape by 
generating eight cycles of a 2400 Hz audio signal. 

Addresa Label Mnemonic hplanation 

0100 MARK XRAA Set accumulator to zero 
0101 MVIB Set up a counter 
0102 10 to count 16 half cycles 
0103 HALF CY MVIC And another counter 
0104 IA to time 26 loops 
0105 OUT Then output to 
0106 00 port 0 
0107 TIMELOOP DCRC Countdown the timer 
0108 JNZ TlMELOOP And stay In the loop 
0109 07 until counter is zero 
OlOA 01 
0108 CMA Complement the accumulator 
OlOC DCRB Countdown half cycles 
0100 JNZ HALFCY And send more until 
OlOE 0 cycle counter is zero 
OIOF 01 
OllO RET Then return to main program 

ASCII encoded keyboards 
as low as $65~ 

£!6 .... _EIHHBRHB ___ __ 
maamaaaaaaman••• 
~-aaaaaaaama•smnm 
- aaaaammaaa-=-.t::a 

The RCA VP-601 keyboard has a 58 key typewriter format for 
alphanumeric entry. The VP-611 ($15 additional*) offers the same type­
writer format plus an additional 16 key calculator type keypad. 

Both keyboards feature modern flexible membrane key switches with 
contact life rated at greater than 5 million operations, plus two key 
rollover circuitry. 

A finger positioning overlay combined with light positive activation key 
pressure gives good operator "feel", and an on-board tone generator 
gives aural key press feedback. 

The unitized keyboard surface is spillproof and dustproof. This plus 
the high noise immunity of CMOS circuitry makes the VP-601 and VP-611 
particularly suited for use in hostile environments. 

The keyboards operate from a single 5-volt, DC power supply, and 
the buffered output is TTL compatible. For more information contact 
RCA Customer Service, New Holland Avenue, non 
Lancaster, PA 17604. 

Or call our toll-free number: 800-233-0094. 
•optional User Price. Dealer and OEM Prices Available. 
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Text continued: 
Additional Applications 

The LOAD mode permits direct 
control of the computer at any time. 
Most of the functions of the front 
panel on an IMSAI or Altair can be 
simulated by causing the processor to 
execute instructions · loaded directly 
from the crude printed<ircuit-pad 
"front panel." For example, executing 
a JMP instruction is equivalent to the 
examine function of the usual front 
panel. Examine next is implemented 
by single-stepping a no-operation 
(NOP) instruction . A program can 
also be temporarily patched during 
single-step debugging to break out of 
a loop, or to try an alternative in­
struction . Examples 2, 3, and 4 in the 
text box explain these functions in 
more detail. 

Evolution of the System 
While developing the circuits 

have described, I became hooked on 
microprocessors. What started out as 
a breadboard project is now a com­
puter, but I have spent less money 
along the way than is ordinarily paid 
for a system of less capability. 

To encourage others who might 
wish to follow a route similar to 
mine, I want to emphasize that all of 
the effort and material that went into 
my first experiments were useful in 
the larger system that grew from it. 
The single input port that served my 
printed circuit board input device was 
later shared by an ASCII keyboard 
and a cassette recorder. 

The addition of a single output port 
made possible the use of software 
timing in a routine to generate audio 
tones for recording programs on tape. 
Another bit of the same output port 
can drive a printer in serial mode; 
again, software timing can be used. 

The first 256-byte block of read­
only memory that I added was ade­
quate to hold all of the programs that 
I needed to read cassette tapes. Dur­
ing the few weeks it took me to 
develop those programs, not wishing 
to lose the programs by removing 
power from the programmable 
memory, I connected an old car bat­
tery to the memory to keep it alive. 

I have now reached the point of 
connecting commercial S-100 cards to 
my system. Because I have built it 
and know the function of every wire, 
it is easy to make minor modifica­
tions when a control signal is needed 
for interfacing a new device.• 
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Personal Information 
Management System 
For business and for pleasure. Increase your personal 
capabilities ... save money ... improve your ab ility 
to plan ... locate important facts quickly. PIMS is a 
ready-to-use information (data base) management 
system for computers like the TRS-80 , PET, etc . Have 
your computer manage tax deductions, department 
store charges, plan your day. Use it to keep your 
mailing list, do simple accounts receivable and pay­
able. And much morel Includes easy-to-read manual 
and source listing. Written by the SCELBI staff. 

Only $9.95 No. 10 

Introduction to 
Low Resolution Graphics 
Now you can produce amazing computer graphics -
even if you can't draw a straight li ne. Literally! Learn 
how to draw lines and shapes, make graphs, draw 
pictures and even do animations. The simple secrets 
of how to do all this are contained in this new book 
by Nat Wadsworth. You'll be able to produce a deck 
of playi ng cards ... a clown that wi nks . .. a foot· 
ba ll grid ... and an animated football game . Also 
tells how to synchronize computer-generated sounds 
to your illustrations. 

Just $9.95 No. 65 

Understanding Microcomputers 
Accepted as the standard I 300 page 
easy reading text . Explains exact ly how 
a microprocessor works. Intro to pro­
gramming in BASIC. Comple te glossary. 

Microcomputer Potpourri Learn Micro-Computers 

Just $9.95 No. 90 

UNDERSTANDING 
MICROCOMPUTERS 

1 
ti ~,...IP-
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A pocket-size reference for the begin· 
ner and pro alike. Full digest on under· 
standing microcomputers. Data and dia· 
grams on all the popular chips. Glossary . 

Only $2.95 No. 70 

MICRO 
COMPUTER 

POTPOURRI 

A new multi-media in formation package 
for the beginner. You get Understanding 
Mic rocomputers boo k plus high-qua lity 
cassette. Great for se lf -study. 

Just $14.95 No. 40 



Calculating with 
BASIC 
Use your computer to calculate home mortgage pay­
ments, interest rates, payback periods and more! 
Shows how to apply the BASIC language to practi­
cal problems and equations. Covers the fields of 
mathematics, finance and statistics, mechanical 
eng ineering and electronics. For fun, the games 
of Hangman and Space Capture are provided . Written 
by Raymond Guido. Ideal for the businessman, 
scientist, engineer or student. Complete routines 
are worked out and ready for you to use. 

Just $7 .95 No. 30 

ZBO Instruction Handbook 
Convenient pocket size guide to the 
powerful Z80 instruction set. Mach ine 
codes presented in octal and hex format . 
Instructions also indexed alphabetically . 

Only $4.95 No. 20 

zso 
INSTRUCTION 

HANDBOOK 
, _ _......._,_ .• ..,_ 
_, .. ~-· .. 
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Free catalog 
10 pages of 
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Z80,8080,6800&6502 
Software Cookbooks 
There 's one for each of these popular microprocessors. 
With the right SCELSI Gourmet Guide and Cook­
book, you'll be able to put together programs without 
having to start from scratch. You'll have the most 
useful routines at your command - already program­
med and ready-to-use. Search and sort routines. Many 
general purpose utility routines. 1/0 and interrupt 
programming. How to control and manipulate stacks. 
Code and numeric conversion routines. Plus more! 
For 6502, No. 99, $10.95; for 6800, No. 50, $10.95 
for 8080, No. 60, $10.95 ; for Z80, No. 75, $14.95 

See SCELBI books at your favorite computer or 
electronics store, or use coupon for direct mail. r------------------------
~ SCELBI Publications 
;it 20 Hurlbut Street, Elmwood, CT 06110 

IMPORTANT ORDER ING INFO! Include $1.00 ship­
ping/handling charges for each i tem. Prices shown are for 
North American customers. Master Charge , VISA, Postal 
and Bank Money Orders preferred . Allow 4 weeks tor 
delivery . 
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Hydrocarbon Molecule 
Constructor 

Randall S Matthews 
The Proctor and Gamble Co 

Miami Valley laboratory 
POB 39175 

Cincinnati OH 45247 

To an organic chemist learning to program a newly ac­
quired microcomputer (in my case, the 16 K byte Apple 
II ), the challenge of "teaching" chemical principles to the 
computer naturally arises. For example: can the Apple II 
learn the rudiments of structural organic chemistry, and 
use that knowledge to assemble and draw simple 
molecules7 This subject is usually covered early in the 
first semester of sophomore organic chemistry. I decided 
to write a BASIC program that would accept a hydrocar­
bon molecular formula as input, and then randomly con­
struct a molecule fitting that formula and draw its struc­
ture using high-resolution graphics as output. 

Initialization 
First, the program must be initialized and the input ac­

cepted and analyzed . The user will enter a molecular for­
mula in the form C,H (where C is the number of carbon 
atoms and H is the number of hydrogen atoms in the 
molecule). 

Clearly, the program must accept only values of C and 
H that are positive, and less than the maximum numbers 
allowed by the dimension statement (line 100). However, 
the dictates of organic chemistry force further restric­
tions. 

In a neutral, ground-state, hydrocarbon molecule, 
every carbon atom must have exactly four bonds (ie: con­
nections to other atoms), and every hydrogen atom must 

H 
I 

H-C-H 

H I® H 
I I 

H-c - c-c=c-H 
I@) I@ I@ (D 

H H H 

Figure 1: In the hydrocarbon 3-methyl-1-butene, each carbon 
atom has four connections. This is true of any hydrocarbon 
molecule. 
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have exactly one bond. In 3-methyl-1-butene, as shown 
in figure 1, notice that each carbon has four connections. 

Carbon atom number 2 (C-2) has one bond to C-3, one 
bond to a hydrogen (H), and two bonds to C-1. Simi­
larly, each H has only one bond . This valence restriction 
means that, for a given number of carbons C, the maxi­
mum number of hydrogens is 2XC+2. A little thought 
will verify that conclusion. 

Consider the propane structure, as shown in figure 2, 
with a formula CJHa (8=2X3+2) . No more hydrogens 
can be added, since each carbon already has its maximum 
number of connected atoms. Note that if we make a dou­
ble bond (C-1 to C-2) to form 1-propene, two hydrogens 
must be removed. This observation leads to a second 
restriction: the total number of hydrogens in a hydrocar­
bon must always be even. A good exercise is to try to 
draw a counter-example, remembering the valence 
restrictions. 

Connection Table 
Having accepted and screened the input, our program 

must now put together carbon and hydrogen atoms to 
form a molecular structure that fits the formula input. 
This process involves the construction of a connection 
table . To illustrate this concept, consider again the 
molecule in figure 1. How can the information in that 
structure be numerically represented7 One convenient 

H H H 
I I I 

H-C-C- C- H 
I I I 
H H H 

PROPANE 

H H 
I I (D 

H-C - C=C - H 
@I @ I 

H H 

PRO PENE 

Figure 2: Examples of propane and propene. For any given 
hydrocarbon with C carbon atoms, the maximum number of 
possible hydrogen atoms, H, is 2 X C + 2. 



the electric pencil II TM 

© 1980 Michael Shrayer 

is now available 
for the TRS-80 Model II* Computer 

Standard Printer Version $275 

SERIAL DIABLO, QUME and NEC Printer versions $300 

Features 
• CP/ M compatible 

• Supports four disk drives 

• Dynamic print formatting 

• DlABLO and NEC printer packages 

• Multi-column formatting in one pass 

• Print value chaining 

• Page-at-a-time scrolling 

• Bidirectional multispeed scrolling controls 

• Substystem with prin t value scoreboard 

• Automatic word and record number tally 

• Full margin control 

• End-of-page control 

• Non-printing text commenting 

• Line and paragraph indentation 

• Centering 

• Underlining 

• Bold face 

Circle 99 on Inquiry card. 

The Electric Pencil II is a Character Oriented Word 
Processing System . This means that text is entered as a 
string of continuous characters and is manipulated as 
such. This allows the user enormous freedom and ease in 
the movement and handling of text. Since line endings 
are never delineated , any number of characters, words, 
lines or paragraph may be inserted or deleted anywhere 
in the text. The entirety of the text shifts and opens up or 
closes as needed in full view of the user. The typing of 
carriage returns or word hyphenations is not required 
since lines of text are formatted automatically . 

As text is typed and the end of the line is reached , a 
partially completed word is shifted to the beginning of the 
following line . Whenever text is inserted or deleted, 
existing text is pushed down or pulled up in a wrap 
around fashion. Everything appears on the video display 
as it occurs , which eliminates guesswork. Text may be 
reviewed at will by variable speed scrolling both in the 

forward and reverse direction. By using 
the search or search and replace functions, 

any string of characters may be located 
and/ or replaced with any other string of 
characters as desired . 

Demand a demo from your dealer! 

m 
SS 

MICHAEL SH RAYER SO FTWAR E, INC. 
1198 Los Robles Dr. 

Palm Springs, CA . 92262 
(714) 323-1400 



BOND NUMBER 

Cl 

C2 

C3 

C4 

cs 

2 

I 

4 

3 

3 

2 

2 

I 

5 

0 

0 

4 

0 0 

0 3 

2 0 

0 0 

0 0 

Figure 3: A possible method of representing a connection table. 
This connection table represents every bond for every carbon 
atom. The information is stored by the computer in the form 
shown in figure 4. 

C - I C-2 
,,--~~~~~~___,...,~~~~~~-------~ 

CO Cl C2 

CONNECTION 
TAB LE 
NUMBERS 

C3 C4 

FLAG 

C5 C6 

~ 
COORDIN ATES 

C1 CB 

Figu.re 4: The connection table is stored in array C. 

Cl 

C2 

C3 

C4 

2 

I 

2 

I 

(a) 

4 0 0 

3 0 0 

4 0 0 

3 0 0 

H H 
I I 

H - Cl-C2 - H 

I I 
H - C4-C3-H 

I I 
H H 

Cl 

C2 

C3 

C4 

4 

3 

2 

I 

(b) 

4 0 0 

3 0 0 

2 0 0 

I 0 0 

H H 
I I 

H-C I C2 -H 

II II 
H-C 4 C3 -H 

I I 
H H 

Figure 5: Using the random method of generating connection 
tables may result in some difficulties. Two connection tables for 
C,H8 are shown. One possible and acceptable connection table 
is figure 5a. Figure 5b is an unacceptable connection table since 
it results in two separate molecules. 

8086 Boards 

CPU with $650. 
Vectored Interrupts 
PROM-1/0 $495. 
RAM $395. 
8K x 16/ 16K x 8 
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ANALOG Boards 

A/D 16 Channel. $495. 
12 Bit , High Speed 

D/A 4 Channel, $395. 
12 Bit , High Speed 

method is shown in figure 3. 
This connection table indicates every bond for every 

carbon atom. For example, in column 2 of row C3 is a 5, 
indicating that the second bond of C-3 connects to carbon 
atom number 5 (C-5). An entry of 0 in the table means 
connection to a hydrogen. Thus, the number of Os in the 
table necessarily equals the number of hydrogens in the 
molecule. Reading across row C2, we find that carbon 
C-2 is connected twice to C-1, constituting a double 
bond, once to C-3, and once to a hydrogen. 

In the computer, the information contained in the con­
nection table is stored in array C, as indicated in figure 4. 
The information for C-1 is stored in array elements C(O) 
thru C(6); the information for C-2 is stored in elements 
C(7) thru C(l3); etc. In every such block of seven 
elements, the first four elements contain the four numbers 
from the connection table for that carbon atom. Thus, 
using the connection table in figure 3 as an example, we 
have: C(0)=2, C(1)=2, C(2)=0, C(3)=0, C(7)=1, 
C(8)=1, C(9)=0, C(10)=3, etc. The use of the other 
elements in the array is explained later. 

My first programming impulse was to construct the 
connection table entirely at random. Unfortunately, this 
method proved inadequate for several reasons. First, it 
was very slow. After each attempt at constructing the 
table, the program would check if the generated numbers 
were consistent with the input molecular formula. If they 
were not, as was often the case, the program recycled to 
try again. This process was very inefficient. 

The second problem was that the connection tables 
generated often did satisfy the formula, but led to discon­
nected structures . For example, suppose the formula 
CH8 (4,8) is input. Figure 5 shows two connection tables, 
along with their corresponding structures, that fit this 
formula. Clearly, the output in figure Sb is unacceptable 
because it is two separate structures, even though its con­
nection table still conforms to the input. 

How may these problems be solved7The answer lies in 
the new algorithm illustrated in figure 6, which again uses 
the hypothetical input CH8 • This method begins by con­
necting C-1 to C-2. A random integer between 0 and 3 is 
then selected, and C-3 is bound to the carbon atom with 

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

S-100 Boards 
Video and/or Analog 

Data Acquisition 
Microcomputer Systems 

lle:clllRR > 
INC. 

The High Performance S· 100 People 

TECMAR, INC. 
23414 Greenlawn • Cleveland .OH 44122 
(216) 362-7599 



For the Best and Latest in Computer Technology ... 

Look to Howard W. Sams & Co., Inc. 
There's something for everyone-from those who want to discover what com­
puters are all about to those who are already utilizing computers and program­
ming. The fundamentals ... programming ... interfacing ... logic- we are the 
complete knowledge source for home, business , educational and professional 
users. 

The "Starters" new 
D The Howard W. Sams Crash 

Course in Microcomputers 
by Frenzel. 

Introducing ... lhe fastest and most ef· 
lective l'lay for everyone from the aver­
age consumer to the doctor of sc ience to 
learn about today's microcomputers. 
Focuses on al l aspects al microcompul· 
ers from fundamentals and operating 
systems lo programming and modern 
peripheral eQuipment such as floppy 
disks. 264 pages, No. 21634. $17.50 

D How To Buy & Use Minicomputers 
and Microcomputers 
by Barden. 

A single source lo buying and using a computer in your home 
or business lo hand le recreat ional or practical tasks from 
playing games lo selling up a burglar alarm. 240 pages. No. 
21351.$995 

D Getting Acquainted With Microcomputers 
by Frenzel. 

Gives you a complete working knowledge of lhe microcom­
puter-organization, operation, and programming. 288 pages, 
No. 21486. $8.95 

D Fundamentals of Digital Computers (2nd Ed.) 
by Spencer. 

Unravels lhe myst eries of computers and programming. 320 
pages. No. 21534, $9.95 

D 
Introduction to Microcomputers for llRillfE>-W 
the Ham Shack 111 IU!,& 
by Helms. 

Gives lhe radio amateur an opportunity lo be in the forefront 
of util izing and developing techniQues in "computercations." 
96 pages, No. 21681. S4.95 

Prepub OH er-Save l 0% (expires 4/30/80) 

D Microcomputer Primer, 
(2nd Ed. ) 
by Wa ite and Pardee. 

Comp letely revised and broadened to rellect the 
latest advances in microprocessor lechnology from 
the new 8-bit microprocessors to solderless bread· 
boards. An exce llent start ing point for all those 
interested in computers. Approximately 368 pages, 
No. 21653. Prepub price- $10 . 76 . Regular 
Pricc-$11.95 

The "Programmers" 
D How to Program Microcomputers 

by Barden. 

A popular, complete guide to assembly 
language programming of the Intel 
8080. Motorola MC6800, and MOS 
Technology MCS 6502 Microprocessors. 
256 pages. No. 21459, $8.95 

D BASIC Programming 
Primer 
by Waite and Pardee. 

Covers everything from gett ing or­
ganized to wri ting a game program. 240 
pages, No. 21586, $8.95 

D DBUG: An 8080 Interpretive Debugger I! I 
by Titus and Tiius . JLJ .• 

Covers program operation and how it's applied to program 
development and test ing. 112 pages, No. 21536, $4.95 

D 6502 Software Design 
by Scanlon. 

Tells how to program for lhe 6502 assembly language. Ap· 
proximately 288 pages, No 21656, $9.95" 
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D 8080/8085 Software Design. 
2 volumes 
by Titus, Larsen, & Titus 

11.. 
Volume 1 gives you an introduction to assembly language 
programming. 336 pages, No. 21541 , $9.50-Volume 2 is a 
unique, one-of-a-kind, computer science book for the design 
engineer. l'lritten in Inlet machine code. 352 pa ges, No. 
21615, S9.95 
Two-volume set No. 21659. $17.50 

D TEA: An 8080/8085 Co-Resident 
Editor-Assembler 11rnew 

11.. 
by Titus. 

256 pa ges. No. 21628. $8.95 

The "Computer Technology" 
Leaders 

D The Z-80 Microcomputer 
Handbook 
by Barden. 

Gives current and prospective users a 
one-stop source to Z-80 lechnology­
hardware and soltware aspects and in­
strumentat ion problems. 304 pages, No. 
21500, $8.95 

D Using the 6800 
Microprocessor 
by Poe. 

Acqua ints you with the hardware and software of the "6800" 
fun machine. 176 pages: No. 21512. S6.95 

D Computer Graphics Primer 
by Waite. 

Shows how to create your own graphic affecls-lrom de­
tailed drawings to moving figure animation. 184 pages, No. 
21650, Sl2.95 

D Microcomputers for Business Applications 
by Barden. 

Explains the various types of microcomputers availa ble, 
points out pitfalls lo avoid . and defines computer-related 
terms, or "buuwords" in easy-to-understand la nguage. 256 
pages. No. 21583, $8.95. 

"Interfacing" Bookshelf 

D Microcomputer-Analog H I 
Converter Software & JLJ,. 
Hardware Interfacing 

by Titus, Titus, Rony, and Larsen. 
Concepts and techniques of interlacing 
digital computers to analog devices. 
288 pages. No. 21540: $9.50 

D TRS-80 Interfacing 
by Titus. 

192 pages: No. 21633: $8.95 11 ... 
D Interfacing & Scientific Data 

Communications Experiments . 
by Rony, Larsen, Ti tus, & Titus. II I 

160 pages, No. 21546. $5.95 JLJ •• 

D Microcomputer Interfacing With the 
8255 PPI Chip 
by Goldsbrough. fl I 

224 pages. No. 21614. $8.95 JLJ .. 

D Z-80 Microprocessor Programming 
& Interfacing, 2 Volumes , 
by Nichols, Nichols, & Rony. 11 

800 pages. No. 21611. $21.95. •• 

D Introductory Experiments in Digital fl I 
Electronics and 8080A Microcomputer J!..J,. 
Programming and Interfacing, 2 Volumes, 
by Rony, Larsen, and Titus. 

912 pages; No. 21552; $20.95 

"Reference" 
Library 
D Computer Dictionary & 

Handbook (3rd Ed .l jAlfE'W 
by Sipp\ and Sipp\. II WI[,, 

The best and latest resource for anyone 
invol ved in computers or computer ap­
plications. over 900 pages: No. 21632 
$25.95 

D Computer Dictionary (3rd Edition) 
by Sippl and Sipp!. 

Over 12,000 entries. 640 pages. No. 21652, $11.95' 

"Logic" Cookbooks 

D Lancaster's Cookbook library 
A famous resource for all electronic butts who want 
to know what makes TILs. CMOS, and active fillers 
cook-what lhey are, how they work, and how to 
use them. 
by Don Lancaster. one of the most popular authors 
in the electronics industry. 
m Cookbook 21035 
CMOS Cookbook 21398 

$ 9.50 
10.50 

Active-Filter Cookbook 21 168 14.95 

TOTAL LIST PRICE $34.95 
Less 15% Discount 5.24 
You Pay Only $29.71 

Order Special Library Package No. 21707 and ~VE ! 

D The Cheap Video Cookbook 
by Lancaster. 

256 pages, No. 21524, $5.95 

D IC Op-Amp Cookbook 
by Jung. 592 pages, No. 20969, $12.95 

D IC Converter Cookbook 
by Jung. 576 pages, No. 21527, $13.95 

' Tentative price 

Look to Sams • . . 
In the world of computers 

ORDER FORM 
HOWARD W. SAMS & CO., INC. 
4300 WEST 62ND STREET. P.O. BOX 7092 

INOIANAPOLIS, IN DIANA 46206 
(317) 298·5400 

Ind ica te Quantity in lloxes above and com plete ordering in­
formation below: 
Sub Tota l ______________ _ 

Add local sales tax where a pplicabl~------

GRANO TOTAL _ ___________ _ 

D Bill Me (Shipping and Handling Charge wi ll be added) 

D Payment Enclosed (No Shipping Handling Charge) 

D Check 0 Money Order 

D Master Charge 

0 Bank AmericardMsa 
Exp. Date: ______________ _ 

Account No. _____________ _ 

Interbank No ·----~---~----
IMoster Char1e Only) 

Minimum Credit Card Purchase $10.00 

D Please send free 1980 Computer Book Catalog, No. 21719 
ADOOl 
Signature ______________ _ 

Name ___ L-as_t ____ M-id-dl-e-----:F~lrs~t--
Address, ______________ _ 

City ______ Slate _____ Zip___ 

P1 ices sub1ecl 10 change wilhou t notice. All books a11ailab le lrom Sams 
Distr ibutors. Bookstores. and Computer Stores. Ofter good in U.S. only. 
rfot e: Distributor, ccmpuler stare and dealer mqui ries are welcome. 
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(a) (b) (c) ( d) 

CI - C 2 

\I 
C3 

C3-Cl-CZ 

'\i/ 
C4 

C3-Cl - C2 

~I) 
C4 

C3-C l - C2 

~I 
C4 

Figure 6: A more efficient method for connecting the carbon 
atoms is to first connect C-1 to C-2. A random number between 
0 and 3 is then selected and C-3 is bound to that carbon atom 
(6a,6b). C-4 is then randomly connected to one carbon atom in 
the range C-1 thru C-3. After all carbon atoms have been con­
nected thus, the table is cleaned up by another routine. Two dif­
ferent carbon atoms are chosen randomly and a bond is formed 
between them if their valence restrictions allow. (Remember 
there may be only four bonds to a carbon atom.) In the example 
tlie final connection is between C-4 and C-3 . All of the available 
bonds will be filled with hydrogen atoms in the final molecule. 

that number as shown in figures 6a and 6b. An integer 
between 0 and 4 is randomly chosen, and C-4 is con­
nected to that atom as shown in figures 6b and 6c. 

After all of the carbons have been thusly connected, 
another routine is used to finish the table, wherein more 
connections are randomly made as follows. Two dif­
ferent carbons in the existing structure are randomly 
chosen, and, if the valence restriction allows, a bond is 
made between them. 

In our example, the final connection is made between 
C-4 and C-3. (See figures 6c and 6d.) After connecting all 
the carbons, the number of such additional bonds that 
must be made can be calculated beforehand from the 
molecular formula according to the equation: 

EU = ((2XC+2)-H)/2 

where EU represents the number of additional bonds to 
be formed, and C and H are the formula input numbers. 
The origin of this equation is not within the scope of this 
article, but the enterprising reader might be able to derive 
it. EU stands for elements of unsaturation. In the example 
above, EU=l (for C.H8 ), so only one additional bond 

had to be made to complete the connection table. (See 
figures 6c and 6d.) 

Assigning Coordinates 
Having assembled the molecule, coordinates for each 

carbon must now be assigned before drawing the struc­
ture. For the final drawing to be as clear as possible, the 
assignments need to satisfy at least two requirements. 
First, no two carbons should have the same coordinates; 
and second, carbons that are bound to each other should 
be plotted next to each other whenever possible. 

The following algorithm was devised to assign coor­
dinates according to the two criteria . Carbon C-1 is given 
the coordinates 120,75 in the Apple's 270 by 160 high­
resolution graphics display. Next, all of the carbons con­
nected to C-1 that do not already have coordinates are 
assigned coordinates next to C-1. These coordinates are 
stored in the sixth and seventh elements of the requisite 
block in array C as shown in figure 4. After its neighbors 
have been given coordinates, the flag element in C-l's 
block of array C is set to 1. (Again, see figure 4.) If it has 
already received its coordinates, the same procedure is 
then followed for C-2 and continued until all of the car­
bons have been used. This method does not always give 
the best or even an adequate representation, but it does 
offer the advantages of simplicity and speed. Also, the 
confusing drawings that sometimes result are in most 
cases easily improved. 

Drawing the Structure 
With all the necessary information now contained in 

array C, the final structure may be drawn. This 
straightforward process uses Apple's machine-language, 
high-resolution graphics subroutines (stored in hexa­
decimal locations COO thru FFF prior to running the pro­
gram), as well as the several vector tables given in the text 
box, allowing the atomic symbols to be easily drawn by 
the shape subroutine. These vector tables must be stored 
in hexadecimal locations 1000 thru 1129, and are pro­
tected by a LOMEM setting that is automatically per­
formed by the BASIC program (line 5). 

Text continued on page 166 

l:os~5 D~~~ ~~~a~~~ w~~~u~ ll~o~c~p~!~~be ~~~~lo~~~~~:: amuse:\ 
friends, watching your house while you're away, taking computer portraits . . . the applications abound I The 05·65 ls a random access video digitizer. 
It converts a TV camera's output Into digital Information that your computer can process. The 05~5 features: 

• High resolution: 256 X 256 picture element scan 
• Precision: 64 levels of grey scale 

• Versatility: Accepts either Interlaced (NTSC) or industrial video Input 
• Economy: A professional tool priced for the hobbyist 

The 05~5 is an Intelligent peripheral card with on-board software In 2708 EPROM. 
Check these software features: 

• Full screen scans directly to Apple HI-Res screen 
• Easy random access digitizing by Basic programs 
• Line-scan digitizing tor reading charts or tracking objects 
• Utility functions for clearing and copying the HI-Res screen 

Let your Apple see the worldl 

DS-65 Price: $349.95 
Advanced Video FSll Camera Price $299.00 
SPECIAL COMBINATION PRICE: $599.00 

APPLE SELF·PORTRAIT 

P.O. BOX 1110 DEL MAR, CA 92014 714-942-240°.I 

160 March 1980 © BYTE Publications Inc Circle 102 on Inquiry card. 



Ever.v.body!s making money 
sellin~ microcomputers. 

Somebodys going to make money 
servicing them. 

New NRJ 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 busine;s use. And they're being gobbled 
up to handle Ll1ings 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 ... 
l..earn in Your Spare Time 

Even before Ll1e microprocessor burst 
upon the scene, the U.S. Department of Labor 
forecast over a 100~, increase in job openings for 
the decade through 1985. Mo t of them neu 
jobs created by the expanding world of the 
computer. . RI can train you at home to service 
both microcomputers and their big brothers. 
Train you at your convenience, with clearly 
wrinen "bite-size" lessons that you do evening; 
or weekends without quitting your present job. 
Assemble Your Own Microcomputer 

NRI tr<ti ning includes practical experi­
ence. You start with meaningful experim nts 
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 

RJ engineers have designed components and 
planned assembly so it demonstrates important 
principles, gives you working experience in 
detecting and correcting problems. It 's the 

Circle 103 on Inquiry card. 

kind of "hands-on" training you need to 
repair and service units now on the market. 

Mail Coupon for Free Catalog 
No Salesman Will Call 

Send today for our JOO -page, full­
color catalog. It describes Rl's new Mi­
crocomputer Tuchnology course in detail , 
shows all equipment, kits , and lesson plans. 
And it also tells about 
other RJ courses ... 
Complete Communi­
cations with 2-meter 

transceiver .. .TV/Audio/ Video Systems Servicing 
with training on the only designed-for-learning 
25" diagonal color TV with state-of-the-art 
computer programming. With more than a 
million students since 1914, NRI knows how 
to give you the most in home training for new 
opportunit)~ If coupon has been rem011ed, 
write to RI Schools, 3939 Wisconsin Ave., 
Washington, D.C. 20016. 

RUSH FOR FREE CATALOG 

D Com1>uter Ek"<l ro11ics J11cludl11g 
.lllcroromputers 

D Digil :ll Ek"<tronlcs • Elet1 ro11ic 
1khnolo~i· • Basic Elettronics 

D Sm:dl Engine Repair 0 1V/ Aulito/ Vilk.~ S~ tems &>ntlcint; 
D t.:ompleu: Communic:ttious Electronics 

wl1h Cll • FCC Licenses • /\lrcraft , 
)\obllc. Marl11e Elet1ro11lcs 

D Eletlrical Applia11ct Ser,.icing 
D Automolil~ Methanlcs 
D Auto /\lr Condil1011ing 

D Cll ~l'l'ti•lislS Course 
D Am:ueur Rad io • Ba.<lc and Ad,,mcetl 

D Air Co11ditloning. Refrigeration. & Heating 
Including Solar 1khnology 

Name (Plc:IS< l'rinl) 

Cl~·/S~1</Zlp 

Accmlilcd b)' lhe ilccrediling Commission of 1he ~alion:li llome S1udy Council 17o-oJO 
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Listing 1: An Apple II integer-BASIC program for generating hydrocarbon representations using the available high-resolution 
graphic routines. The high-resolution routines use the graphics tables in listing 2. 

5 POKE 204,4400 MOD 256 : POKE 205 .. 4400/256 : POKE 74 .. 4400 MOD 256 : POKE 
75 .. 44(n~1/256 

1~3 GOTO 1~~10 

~0 POKE ~02 .. Y: POKE 800, X MOD 256 
35 POKE 801, X/256 : RETURN 
40 POKE 804 .. X MOD 256 : POKE 805,X/256 : RETURN 

10~~1 DIM C(110) 
110 TE>=:T : CALL -9J:6 : .., .. TAE: s : TAE: ::: : F·F.: 1 tn 11 APPL E-CHEM 11 11 

120 VTAE: 10 : F·F.: I tn 11 TH1 s PF.:OGF.:AM L·J 1 LL DF.:A L·J A MOLECULE 11 
: PF.: I NT "FOF.: A G 1 ..... Et~ M 

OL.ECULAF.: FOF.:MULA. II 

1J: ~3 './TAE: 1.5 : PF.: I tH II ENTEF.: A MOLECULAF.: FOF.:MULA II : PF.: I NT II IN THE FOF.:M .. · c .. H .. · .. l·J 
HEF.:E" 

:140 PF.: HH " ··· C ... = THE t·~UM E:EF.: OF.: CAF.:E:ON ATOMS" : PF.: ItH "IN THE MOLECULE, ETC. " 

150 INPUT NC .. NH 
152 NF=0 
155 IF NC#-100 THEN 160 : NC= F.:ND ( 7 ) +2 : NH= ((2*NC )/2)*2 
157 NF =1 : CALL -9J:6 : '·/TAE: 22 : F'F.: I t·H II c- II _; NC; II .. H- 11

.; NH : GOTO i::=:(1 

:160 IF NC>1 AND NC<16 AND NH>- 1 AND NH<=2* NC+2 AND <NH/2=NH-NH/2) THEN 
:u::0 

170 PF.: I NT : PF.: I NT II I MF'F.:OF'EF.: DATA I II : PF.: I tH II c MUST E:E >= 2 AND { 1.6 II : PF.: I NT 
"H MUST E:E E'.,.'EN.. >= 0 AND <= 2:+:C +2 " : GOTO :150 

:180 EU= ((2:+:NC+2)-NH )/2 
190 FOR 1=0 TO NC*7 :C(l)=0 : NE XT I 
200 C(0 ) =2 : C(7 ) =1 : IF NC=2 THEN 3 00 
210 FOF.: 1=3 TO NC 
220 X= RND (J-1)+1 
230 IF C((X-1 ) :+:7+1)#0 THEN 250 
2 40 CC ( I-1 )*7)=X : C((X- :1):+:7+1)=1 : GOTO 290 
250 IF C<<X-1)*7+2)#0 THEN 270 
260 C<<I-1 )*7)=X : C<<X-1 ):+:7+2)=! : GOTO 290 
270 IF C<<X-1 ) *7+3) #0 THEN 290 
280 C<< I-1 ):+:7)=X : C( CX-1 ):+:7+3)=! 
:;-:90 NE >::T I 
300 IF EU=0 THEN 410 
310 FOR K=1 TO EU 
320 X= RND <NC ) +1 : Y= RND <NC ) +1 : IF X=Y THEN 320 
330 FOR !=1 TO 3 : IF C((X-1 ):+:7+1 ) #0 THEN 350 
340 X:l=I : GOTO 360 
350 NEXT I : GOTO 320 
360 FOR !=1 TO 3 : IF C(( Y- :1 ):+:7+1)#0 THEN 380 
370 Yi=! : GOTO 390 
380 NEXT I : GOTO 3 20 
390 C( ( X-:1 ) :+:7+X:l )=Y: C( ( Y-1):+:7+Y1 )=X 
41:'.:n~1 t·lE:=n K 
4:10 FOR 1=4 TO <NC-:1 ):+:7+4 STEP 7 : FOR J=0 TO 2 
420 C<I +J )=0 : NEXT J : NEXT I 
430 GOSUE: :1000 : GOSUE: 2000 
4 35 CALL -936 · './TAE: 22 
4 3 7 IF NF#:l THEN 440 : NC=-100 : GOTO :155 
440 PF: INT "HIT ... D ... TO DRAL·J THI S DIFFEREtHL'T'" 
450 PF.: I NT 11 HIT ·· I ·· FOF.: A t·lEL·J I SOMER (SAME FORMULA) 11 

460 PF.: I NT II HIT ... F ... FOF.: A t·lEL·J MOLECULAR FOF.:MULA II 

470 KEY= PEEK (-16384 ) : IF KEY<:128 THEN 470 
480 POKE -:16368,0 
490 IF KEY=:196 THEN 4 :10 : IF KE Y=201 THEN 190 : IF KEY=198 THEN 110 
500 er-m 
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1000 C(5 )=120 : C(6)=75 
1010 FOR K=l TO NC : IF C<<K-1)*7+4)=0 AND C<<K-1)*7+5)#0 THEN 1030 
1020 NEXT K: GOTO 1090 
1030 FOR 1=0 TO 3 : J=(K- 1)*7+I : IF C( J)=0 THEN 1080 
1040 IF C<(C(J)-1)*7+5)#0 THEN 1080 
:t.050 GOSUE: 1.500 
1060 FLAG=0 : GOSUB 1600 : IF FLAG=1 THEN 1050 
1070 C((C(J)-1)*7+5 ) =TX : C((C(J)-1)*7+6)=TY 
1080 NEXT I : C< <K-1)*7+4 ) =1 : GOTO 1010 
1c19~~1 F.:ETUF.:N 
1500 TX=C CC K- 1)*7+5) : TY=C <<K-1 ) *7+6 ) 
1510 Al= ( F.:ND ( 3) *30)-3 0 : A2=( F.:ND (3)*30)-30 
1520 TX= TX+A1 : TY=TY+R2 
153 0 IF TX{ 4 OR TX>264 OR TY <4 OR TY >152 THEN 1500 
1540 F:ETUF~N 
1600 FOR II=1 TO NC 
1610 IF C<< II-1 )*7+5 )=TX AND C< <II-1 ) * 7 +6 )=TY THEN 163 0 
1620 NEXT II : GOTO 1640 
l6J:0 FLAG=l 
1.640 RETUF.:t·~ 

2000 CALL 3072 : POKE 812,255 : POKE 806, 1 : POKE 807,0 
2010 S=3805 : L=3 786 : P=3780 : POKE 28,255 
2020 FOR I=1 TO NC : FOR J=0 TO 3 : IF CC< I-1 ) *7+J ) =0 THEN 2160 
2030 FLAG=0 : IF CCC I-1 >*7+J ) { I THEN 2160 
2040 FOR K=0 TO 3 : IF K=J THEN ?060 
2050 IF CC <I-1 )*7+K )=CCC I-1 )*7+J ) THEN FLAG=FLAG+l 
2060 NEXT K : T=C CC I-1 )*7+J ) 
2070 X1=C CC I - 1 )*7+5 ): Y1=C<< I-1 )*7+6 ) : X=X1 : Y=Y1 
2080 GOSUB 30 · CALL P 
2090 X2=C((T-1)*7+5) : Y2 =CC( T-1)*7+6 ) : X=X2 : Y=Y2 
2100 GOSUB 30 : CALL L : I F FLAG<l THEN 2160 
2110 X=X1+6 : Y=Y1+3: GOSUB 3 0 : CALL P 
2120 X=X2+6 : Y=Y2 +3 : GOSUB 3 0 : CALL L 
2130 IF FLAG#2 THEN 2160 
2140 X=X1-3 : Y=Y1-6 : GO SUB 
2150 X=X2-3 : Y=Y2 -6 : GOSUB 
2160 NEXT J : NEXT I 

:: ~~1 

::: 0 
CALL F· 
CAL.L L 

2170 FOR I=l TO NC : X1=C< <I-1)*7+5) : Y1=C <<I-1)*7+6 ) 
2180 POKE 812, 0 : X=X1 : Y=Y1+2 : GOSUB 30 : CALL P 
2190 POKE 804,4199 MOD 256 : POKE 805,4199/256 : CALLS : POKE 812,255 
2220 X=X1 : Y=Y1 : GOSUB 3 0 : CALL P : FLAG=0 
2230 FOR J=0 TO 3 
2240 IF CC ( I-1)*7+J)=0 THEN FLAG=FLAG+1 
225 ~~1 t ·~E>::T J 
2260 IF FLAG#0 THEN 2280 
2270 X=4096 : GOSUB 40 : GOTO 2330 
2280 IF FLAG#1 THEN 2300 
2290 X=4107 : GOSUB 40 : GOTO 2330 
2300 IF FLAG#2 THEN 2320 
2310 X=41 30 : GOSUB 40 : GOTO 2330 
2320 X=4166 : GOSUB 40 
2330 CALLS : NEXT I : RE TURN 

Listing 2: The program in listing 1 uses a high-resolution shape (or vector) table which is shown here. It stores shapes for the 
chemical symbols . The operation of the shape table is defined in the Apple ll Programmer's Manual and in the documentation for 
the high-resolution routines. These vector tables are used to draw the different parts of molecules on the video screen . 

JOOO- 22 64 2D 15 96 F2 3F 07 1028- 17 17 36 28 2D 05 DB C3 
1008- 20 04 00 24 20 2D 24 34 J030- 18 08 18 24 24 24 DF 33 
JOJO- 36 36 FE lB 24 24 24 07 J038- 36 36 3E 08 IE 3F 07 20 
1018- E3 3F 17 36 36 OE 2D 05 1040- 24 64 20 15 06 00 2E 2D 
1020- 20 00 2D 2D 40 62 AD F6 1048- AD 09 oc AD 36 3F 20 36 

Listing 2 continued on page 164 
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Listing 2 continued: 

1050-
1058-
1060-
1068-
1070· 
1078-
1080-
1088-
1090-
1098-
IOAO-
IOA8-
IOBO-
JOBS-

Program Lines 

5 
30-40 
100-170 
180-400 
435-500 
1000-1640 
2000-2330 

IE 3F EO 08 24 24 24 OF lOCO- 20 3E 3F 3F 3F 3F 3F 3F 
33 36 36 3E 08 IE 3F 07 IOCS- 3F 3F 3F 3F 37 20 20 20 
20 24 64 20 15 06 00 24 1000- 20 20 20 20 20 20 20 20 
24 24 24 3C 3F 3F 3F 3F !ODS- 3F 3F 3F 3F 3F 3F 3F 3F 
3F 20 2D 2D 2D 20 20 20 IOEO- 3F 3F 3F 37 20 20 20 2D 
2D 20 20 20 3E 3F 3F 3F IOE8· 20 20 20 20 20 20 20 3£ 
3F 3F 3F 3F 3F 3F 3F 37 IOFO· 3F 3F 3F 3F 3F 3F 3F 3F 
20 20 20 2D 20 2D 20 20 IOF8- 3F 3F 37 20 20 20 2D 20 
20 20 20 3E 3F 3F 3F 3F 1100- 20 20 20 20 20 20 3E 3F 
3F 3F 3F 3F 3F 3F 37 20 JIOS- 3F 3F 3F 3F 3F 3F 3F 3F 
2D 20 20 20 20 20 20 20 ll 10- 3F 37 2D 20 2D 2D 2D 20 
20 20 3E 3F 3F 3F 3F 3F 1118- 2D 20 2D 20 20 3E 3F 3F 
3F 3F 3F 3F 3F 37 20 20 ll20- 3F 3F 3F 3F 3F 3F 3F 3F 
20 20 20 20 20 20 20 20 1128- 07 00 

Table 1. 

Function 
Program Notes 

Set LOMEM:4400 Since remark statements were deleted from the final program to 
Si;broutines i;sed for drawings . increase execution speed, the explanations provided i11 table 1, 
Accept and analyze input. shoi;ld prove useful when reading the program . Table 2 provides a 
Construct connection table . list of all machine language accesses in the Apple II used in this pro-
Special features. gram. These explanations should help implement the chemistry pro-
Subroutine to assign coordinates . gram on a different computer. 
Subroutines to draw mo/ernle. 

Table 2. 

Command 

POKEs to 204 , 
205, 74. 75 

POKEs to 802, 
801, 800 

POKEs to 804 , 
805 

CALL 3072 

POKE 812, 255 
POKE 806. 1 

POKE 807, O 

CALL P 

CALL L 

POKE 812 , o 
CALLS 

Occurrence 

line 5 

lines 30, 35 

line 40 

line 2000 

lines 2000, 2190 
line 2000 

line 2000 

lines 2080, 2110, 2140, 
2180, 2220 
lines 2100. 2120, 2150 

lfrie 2180 
lilies 2190, 2330 

table location 

4199 
4096 
4107 
4130 
4166 

Effect 

Set LOMEM:4400. This 
protects the vector table in 
the Apple's memory from being 
written over. 
Tl1ese locations hold the 
coordinates for the next point to 
be plotted. 
These locations hold the address 
of the part of the vector 
table con taining the shape 
about to be drawn. 
Initializes liigh-resolution 
graphics mode. 
Set color to white. 
Set scaling factor to 1. 
(full size) 
Set rotation factor to 0. 
(right side up) 
Causes point to be plotted at 
coordinates set in SUB 30. 
Causes line to be drawn from 
last point plott~d to coordinates 
set in SUB 30. 
Set color to black. 
Cause shape to be drawn 
starting at last point plotted 
(line 2180). Shape is determined 
by whic/1 section of vector 
table is poked into locations 
804 and 805 as slwwn below: 

figure drawn 

blank space 
c 
CH 
CH, 
CH, 
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SINK THE BISMARCK 
WITH YOUR APPLE! 

Historical worgoming may be the only 
intellectual hobby which creates more 
intensely devoted fanatics than home 
computing. When two worgomers spend 
on evening refighting o famous bottle. 
they'll spend several hours happily 
setting up the gomeboord. fi repower 
charts. unit strength tables and so forth .. 
oil before the first shot con be fired! There 
ore such paper & pencil simulations of 
every famous bottle from Shiloh to El 
Alomein. If you've ever tried one. you 
already know the exc itement and 
challenge of trying to be o better general 
than Rommel. 

Home Computer 
Now there's o true h1stoncol worgome 

for your home computer. Computer 
Bismarck™ accurately simulates the epic 
bottle between the awesome Germon 
battleship and the British Home Fleet. 
Best of all. the computer program 
eliminates the drudgery of paper & pencil 
worgames- remembenng all the rules 
and detai ls while keeping track of the 
bottle on o North Atlantic mop on your 
video display. 

Play the Computer 
It monewers the Bismarck and U-boot 

wolfpocks so well that you'll hove to 
command the British ships ond aircraft 
brilliantly to ovoid losing your merchant 
convoys (and World War Two along with 
them ). 

Play a Human 
Just like Stoff Officer training at the War 

College. each of you plots his strategies 
in grease pencil on on off-screen 
mopboord whi le the bottle is fought on 
the video screen (monochrome or 
multicolor depending on your d isplay 
capabilities). You deploy battleships. 
cruisers. carriers. destroyers. submarines. 
oi lers. merchant ships. recon planes. and 
bombers-each with unique and realistic 
operating parameters. You must deal with 
all the variables which challenge on 
actual bottle commander: aircraft 
endurance: naval fuel. firepower and 
damage: shadowing and searching 
ability (better in radar-equipped vessels): 
and visibility - which depends on 
weather. which varies with geography 
ond time. If o game is interrupted. the 
program will save it on a minidisc. 

More like Chess than Pong 
Computer Bismarck is o test of intellect 

and courage rather than hand-eye 
coordination. If you con imagine ploying 
chess with pieces like o knight who must 
return to the stables periodically for o 
Fresh horse or o queen whose radius of 
action con be affected by bottle 
damage. . .all on o 360 square 
chessboard part10//y obscured by 
thunderstorms and Fog . . that's Computer 
Bismarck! 

$59. 95 and an Apple 
If you've got on Apple II Plus (or on 

Apple II with Applesoft Fi rmware ROM 
Cord) with 48K memory and a 5 1/4' mini 
Floppy disc drive. you con be ploying 
Computer Bismarck 1n a few days. For 
$59.95. you get the game program disc. 2 
mopboord charts ( for plotting secret 
strategies 1n grease pencil between 
moves). 2 ship data charts. 2 system 
command cords. a loading instruc tion 
sheet. and a rulebook. 

Credit cord holders coll 800-648-5600 
(toll free) and ask Operator 180 to 
charge it to your VISA or MASTERCHARGE 
(Nevada only coll 800-992-5710). Or 
send a check for $59 95 to Strategic 
Simulations. Inc .. P.0 Box 5 16 l . Stanford. 
CA 94305 (Coliforn10 residents odd $3.90 
soles tax). Computer Bismarck will be 
ovolloble soon for the TRS-80 ond other 
home computers. 

COMPUTER BISMARCK™. There's never been anything like it. 
Circle 104 on Inquiry card . 
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Tl 9914 

Bu ilt in equation calculator, 13"' color 
monitor, 16-bit C.P.U., Tl Basic w/13 d igit 
precis ion, and more! 
CALL US FOR LOW PRICE! 

Soroc IQ 120 
High quality, prolessional text -edi ting 
terminal. 73-key board , bu i lt in 2K RAM . 

$789 

Hazeltine 1500 
7X 10 matrix, baud rates to 19,200: fu l l 
keyboard w ith numeric pad , lul l funct ion 
CRT at a new low price! $950 

Tl810 
Bas ic 150 cps serial. The industry leade r 
a l a new low price! Save over $300. 

$1589 

Centronics 7 30 
100 cps, parallel , 3 ·way feed , 
SO-character buffer ... the new leader in 
small p rinters from Centron ocs. Save 
$100. $895 

Comprint 912 
Low priced electrostatic matrix printer, 
225 cps. Serial $535 

Parallel 499 

North Star Horizon 
Cal l us fo r our low p rices on the 
industry's most popular C.P.U. 
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Text continued from page 160: 

Program Description and Instructions 
To run the program, load the high-resolution graphics 

subroutines, the vector tables, and the BASIC program 
(remembering to set HIMEM;8192) and type RUN. You 
will be asked to input a molecular formula . To test the 
program, type 4,8. In a few seconds, an isomer of butene 
should appear. At the bottom of the screen, you will note 
several special features. Pressing the D key will draw a 
new picture of the same compound; in other words, the 
same connection table is used, but different coordinates 
are assigned . This command is very useful, particularly 
for complicated structures, when the initial drawing is 
too confusing to understand. You may continue to press 
the D key until a satisfactory drawing results. Pressing 
the I key isomerizes the structure (ie: a different com­
pound with the same molecular formula is drawn). Thus, 
you could investigate some of the many isomers of tetra­
hedrane (CH4 ). Pressing the F key simply recycles the 
program to allow new input. Pressing any other key ends 
the run. 

One other very interesting special feature is demon­
strated by entering the "formula" -100,0. This input is a 
signal for the program to begin drawing structures from 
randomly chosen molecular formulae. It will continue to 
draw new compounds until interrupted by control-C. 
This feature makes a fascinating demonstration display 
for the Apple II. 

Concluding Comments 
Finally in possession of a running program, you may 

well inquire: what good is it? Certainly, for a practicing 
organic chemist, the program has little practical value . 
However, by exposing several of my chemist friends to 
the program, I have found that they do enjoy playing 
with it, especially the isomerization feature . It is fun! 

For those who are interested in practical applications of 
microcomputing, I stress that this program has valuable 
use in chemical education. For beginning organic 
students, it provides an enjoyable introduction to 
numerous seminal concepts of structural chemistry (eg: 
to the ideas of structural isomerism and valence re­
quirements). Moreover, it could be used to test com­
prehension of nomenclature, particularly for more ad­
vanced students. For instance, I have enjoyed entering 
formulae and challenging others to assign International 
Union of Pure and Applied Chemistry (IUPAC) names to 
the resulting structures. 

In closing, I must point out that the program described 
here is only a beginning. Several potential improvements 
immediately spring to mind . One is the possibility of the 
Apple drawing three-dimensional representations. Also, 
anyone with much chemical background will quickly 
realize that many structures generated by the program 
are rather unlikely, if not practically impossible. For in­
stance, the Apple does not hesitate to draw cyclopropa­
diene, an impossibly strained ring. It might be possible to 
teach the Apple such concepts as ring strain and Bredt's 
rule; however, I am not sure if that would be desirable. 
Much of the program's charm derives from its naive ap­
proach to molecular assemblage, yielding delightfully 
unexpected structures. And who knows? Recent exper­
ience in organic synthesis has demonstrated that im­
probable structures are not always impossible.• 



Put the BYTE on the I RS with Aardvark™ 
In an era when computers are an integral part of 
business and entertainment, and computer software is 
more and more sophisticated, Aardvark~ is yet another 
breed in advanced computer software. Aardvark's'" 
Micro Tax series is a true user-oriented Federal 
Income Tax package. Specifically developed by 
qualified tax profess ionals for use on personal home 
computers, th is low-cost, time-saving Aardvark '" Micro 
Tax package accurately and efficiently computes your 
federal income tax liability. Aardvark '" will display and 
fill in facsim ile Form 1040 and related schedules and, 

when connected to a printer by means of a standard 
interface, will print out these facsimile forms auto­
matically. Each program is designed to use the appro­
priate tax table or rate schedule. The Aardvark'" 
package includes an indexed instruction manual and 
input forms for easy input of tax data. To see how 
Aardvark'" can be tax-deductible, check the instructions 
in the binder of the manual. You can also use the 
binder to store pertinent 1979 tax records. Cure your 
headaches this tax season, order today . . . and put 
the BYTE on the IRS with Aardvark '"! 

MICRO TAX I $25 MICRO TAX II $35 MICRO TAX Ill $50 
Form 1040 
Schedu le A 
Schedule B 
Schedule TC 
(wi ll not calculate Income 
Averag ing, Max Tax, or Alternative 
Minimum Tax) 

MICRO TAX IV $100 
Expanded disk version of Micro Tax Ill 
Printed forms can be filed with the I RS 

When Ordering Specify: 
TRS-80 16K Level II Basic 
Apple II 32K with Applesoft Basic 
Apple II 16K Micro with 
Applesoft ROM Card 
Tl 99/4 with drive cassette 
PET 16K 

Form 1040 
Schedule A 
Schedule B 
Schedule G (Inc. Avg.) 
Schedule TC 
Form 4625 (M in. Tax) 
Form 4726 (Max. Tax) 
Form 6251 (Alt. Min. Tax) 

~ardvarl( 
Software 

Micro Tax II plus 
Schedule C 
Schedule D 
Schedule E 
Schedule SE 
Form 2119 - Sale of Personal 
Residence 
Disk Version $60 

MICRO TAX V $150 
Expanded disk version of Micro Tax Ill 
plus Form 2210 
Provides for hash totals and batch 
processing 
Printed forms can be filed with I RS 

For more information write: 
P.O. Box 26505 
Milwaukee, WI 53213 

- 24hrs. Orders only c~ll TOL.L FREE 1-800-558-8570. 7 days 1~-ml 
In Wisconsin 1-41 4-289-9988 · • " ,, ' 

OAardvark Software, Inc. 1979 
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What Computers 
Can't Do 

Hubert L Dreyfus 
Harper and Row 
New York 1972 
hardcover, 259 pages 
$10.95 

Brain, Mind and 
Computers 

Stanley L ]aki 
Gateway Editions 
1969 
softcover, 267 pages 
$4 .95 

What Computers Can 't Do 
and Brain, Mind and Com­
puters are two widely 
available critiques of artifi­
cial intelligence. Their 
authors bring somewhat 
different credentials to 
the task. Hubert Dreyfus is 
a philosopher who has 
worked in artificial in­
telligence research for well 
over a decade, and Dr Jaki 
is a theologian concerned 
with the philosophy of 
science. 

High quality networking demands high quality communica­
tions. That's why the best computer companies recommend 
BIZCOMP Intelligent Modems.TM They choose Bl.lCOMP fo r 
rel iabili ty, volume delivery and speedy development of com­
munications software. You ' ll choose BIZCOMP for features like : 

• Automatic Repeat Dialing 
•Self Test 
• Automatic Answer 
• Friendly, Conversational Interface 
• Automatic Baud Rate Acquisition 
• FCC Registered - Direct Connection 
• Bell 103 Series Compatible 
• UL/CSA Approved 

BIZCOMP's unique Code-Multiplexed Design enables com­
plete control using a simple 3-wire RS-232 Interface. With 
Bl.lCOMP attached, your "dumb" termina l acquires " intell igent " 
features wi th comm rates from 110, 134.5, 150, 200 to 300 
baud. See BIZCOMP's Intelligent Modems today at your local 
dealer, or write to us directly. 

Bli!COMP Communications . .. why not start 
with the best? 
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PO Box 7498 
Menlo Park. California 9~025 

4151854-5434 

Suggested prices from $395.00 
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What Computers Can 't 
Do is a follow-up on a 
RAND Corporation paper 
which Dreyfus did in the 
mid-1960s. The question he 
raises is why, after the rapid 
advances in artificial intelli­
gence research during the 
1950s, was there such a 
slowdown in results during 
the 1960s and early 1970s? 
Many of the results which 
were forecast for the period 
1969 thru 1979 never occur­
red (such as general-purpose 
language translation, inno­
vative work in mathematics 
by computers, etc) . Dreyfus 
believes that there are a 
number of mistaken assump­
tions underlying the hopes 
in artificial intelligence 
research ; assumptions about 
how we think and about the 
nature of the world . His 
conclusion is that more 
attention must be paid to 
the ways in which humans 
think about things and how 
these differ from the ways in 
which computers work . He 
argues that the result of this 
is a classification of tasks 
into different groups, some 
of which are definitely fair 
game for machines, some of 
which pose serious prob­
lems, and some of which 
are not likely to yield 
human-type perfonnance to 
computers as they are 
presently designed . 

Overall, this book is very 
interesting reading, and con­
tains well-thought-out 
discussions of many of the 
issues in artificial intelligence 
research . 

Brain, Mind and Com­
puters was originally 
published ten years ago and 
has since been reissued . It is 
ostensibly a discussion of 
artificial intelligence 
research; it is in fact a 
refutation of physicalism, 
which the author maintains 
is synonymous with deter­
minism. While discussing 
artificial intelligence at 
length , Dr Jaki never 
defines what he means by it ; 
he seems to mean a 
machine which will be fully 
equivalent to the human 
mind in all respects. Given 
this implicit definition, the 
task of arguing against the 
possibility is simplified. 



~ TM 

The MAG1( WANO is the most powerful, 
most flexible, most reliable, most usable word processing 
software available for a CP/M~based computer. 

Thars not bragging . That's just te ll ing it 
l ike it is. 

The MAGIC WAND is the best word 
processing software ever written for a 
microcomputer. It can do more work in 
less time w ith higher quality tha n any 
other product you can buy . 

The MAGIC WANO is a rock so l id piece 
of software . The command structu re is 
simple and logica l and comple te. We have 
not tossed in featu res w ithout thought to 
the overall design of the package. Nor 
have we included any feature that is not 
thorough ly implemented . The p rog ram s 
are crash-proof and complete ly re li ab le. 

And the system is suppo rted by what we 
are told is the best user's manual ever pro­
duced for microcomputer software . It 
conta ins a step-by-step instructiona l pro­
gram designed fo r the novice . The tra inee 
uses sample files from th e system disk and 
compares his work to simulated screens 
and prin touts in th e manual. 

Support does n' t stop wh en you buy the 
package. As a registered user, you recei ve 
our bi-mon thly newsle tter whic h answers 
questions. reports upgrades and teaches 
new applications o f lhe MAG IC WAND. 

It' s through a lo t of hard work that we 
are ab le to o ffer you a product th at is 
"a lmost pe rfect," but we aren't abou t to 
stop wo rking un li l we ca n say that the 
MAG IC WAND is pe rfect. 

Full screen text editing 

The MAG IC WAND has probab ly the most 
responsive and easy-to-use editor avai l­
ab le for either a seria l or OMA term inal . It 
uses on ly sing le stroke con tro l keys to 
g ive comman d and takes advantage of the 
special function keys on your termin al 
wh enever poss ible . In add iti on. you can 
set up library files with coded sect ions that 
you can merge by section name. 

Full text formatting commands 

The MAG IC WAND allows you to se t the 
left. right, lop and bottom margins. page 
lengt h. ind entat ion, pa ragraph indenta­
tion . (incud ing "ha ngi ng" paragraphs) . 
tex t left !lush. right flush. justil ied (two 
ways) . I iteral or centered, variable line and 
pitch setti ngs. variable spac in g (includ ing 
half lines ), bold lace. unde rli ning (so lid or 
broken) . conditiona l hyp henat ion. sub­
and superscrip ti ng . You may change any 
of these commands at run- time wit/lour 
reformatring //le file . 

Merging with external data fi les 

You may access any externa l data lil e, 
with either fixed length or sequentia l 
records. The MAGIC WAND converts the 
reco rd into variables that you de fine and 
can use like any olher variab le. O f course. 
you may use lhe data for automatic lorm 
leller gene rat ion But you ca n also use it 
for repor t generalion. 

Variables 

You may define up to 128 variables with 
names of up lo seven characte rs. The cur­
rent value of a variable may be up to 55 
c haracters. and you may print i t at any 
po int in the text wilhout affecting the cu r­
rent format. Alth ough th e MAGIC WAND 
stores th e variables as strings. you may 
also treat them as integer nu mbers o r for­
mat th em with commas and a decimal 
po int. You may increment or decrement 
numeric variables or use them in format­
tin g commands . 

Condi tional commands 

You may g ive any prin t command based 
on a run-time tes t of a pre-defined condi­
tion . The condit ional tesl uses a straigh t­
forward IF statement. which all ows you lo 
test any logical cond iti on of a var iable. 
You may skip over unneeded port ions of 
the fi le. select speci f ic records to print. 
store more th an one documen t in a si ng le 
fi le. etc . 

True p ropo rt ional pr inting 

The MAG IC WAND su ppo rts proportiona l 
pri nt e lemen ts on NE C. Diab lo and Qume 
printers . Other formatti ng commands. 
inc lud ing just if ied col umns. bold face. 
underli ne. etc .. are fu ll y functi onal while 
usi ng proporti ona I logic. 

Available on 8" so ft-sectored and 5 I 4" No rthsla r or M1cropo l1 s !hard 0 1 sofl sec1ored) diskelles. as well as 
ONYX hard disk Termlllals suppo rt ed include- ADD S. B e l11ve. C1o rnem co. Dyna byte. 1-tazelllll e . Hea1h. lmsa 1, 
lnler lec. Lem Sreg ler . M1cro term Acl V. Perkin El mer . Sol VOM l. Soroc . TEC . TEI . Te lev 1deo. TRS80 M od II. 
Vector Graphics . plus a var iety o t video l) O ~rd s 

sma.\\ \>us\ueass Q.\)\)\\eaa.\\ous. \uea. 
3220 Louisiana • Suite 205 • Houston , Texas 77006 • 713-528- 5158 

CP/ M ·~ d 1eq1s1ereci 11 aden 1ark ol Otg11a1 Resemch Corp 
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Brain, Mind and Com­
puters is an excellent guide 
to the history of 
physicalism in scientific 
thought. The computer is 
taken as a metaphor for 
"machine," and artificial in­
telligence is taken in its 
strongest sense- a sense 
that is almost unknown in 
the current artificial in­
telligence research 
literature. 

John A Lehman 
716 Hutchins #2 
Ann Arbor Ml 48103 

ZSO Software Gourmet 
Guide and Cookbook 

Nat Wadsworth 
See/bi Publications, 1979 
softcover, 322 pages 
$14.95 

The ZBO Software 
Gourmet Guide and 
Cookbook is one in a series 
of such books which Scelbi 
has published; previous 
"cookbooks" have appeared 
for the 8080 and the 6800 

processors. The primary 
theme behind these books is 
to explain how to perform 
common assembly-language 
programming tasks for the 
various microprocessors, 
and to provide tested 
routines for these tasks 
which can be included as 
part of larger programs. 

The ZBO volume covers 
the Z80 instruction set, 
utility operations (such as 
multibyte arithmetic), stack 
operations, input/output 
(110) processing, character­
code conversion, searching 
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and sorting, decimal 
arithmetic, and floating 
point arithmetic. These 
topics were also covered in 
the 8080 volume. Additional 
chapters in the Z80 book in­
clude one that presents a 
simple space-capture game, 
and one entitled "Creative 
Programming Concepts," 
which discusses data struc­
tures. Appendices include 
the Z80 instruction set, 
character code an<l number­
base tables, and hexadecimal 
object code dumps for the 
major programs in the book . 

The first question that 
comes to mind is, "How 
does this book differ from 
the 8080 volume?" Obvious­
ly, the sections on the in­
struction set are changed. 
Besides having many more 
instructions to explain, the 
Z80 book uses Zilog 
mnemonics. Unfortunately, 
much of the rest of the book 
contains the old 8080 code 
with new mnemonics . Even 
the discussion of interrupts 
in the 1/0 section treats 
only mode 0 (8080-com­
patible), which is probably 
the least useful for anyone 
not trying to write 
8080-executable code. 

Another example of the 
lack of changes: absolute­
jump instructions are used 
throughout the book where 
almost any Z80 programmer 
would use relative jumps. 
The major changes in the 
book then seem to be the 
discussion of the instruction 
set, the two new chapters, 
and the fact that the floating 
point routines appear to be 
shorter. lf you have the 
8080 volume, do not pur­
chase this volume . 

lf you do not have the 
8080 volume, then that is 
another story. Whether you 
want to convert American 
Standard Code for Informa­
tion Interchange (ASCII) to 
Baudot code (or Selectric 
correspondence code), parse 
an input string, change 
number representations, fill 
memory, write timing loops, 
or whatever, you will prob­
ably find just the 
subroutine you are looking 
for. l have been taking 
subroutines out of the 8080 
version of this book for two 
years now, and have yet to 



Learn to program y~ur microcomputer 
using Assembly Language 

Assembly Language Programming primers for these 
six microprocessors 

Each book explains assembly language programmlns, 
describes the functions of assemblers and assembly 
Instructions, and discusses basic software development 
concepts. A special section on structured programming 
complements the many practical programming 
examples, which range from simple memory 
load loops to complete rudimentary design 
projects. 28000 ALP by Adam Osborne; all others 
by Lance Leventhal. 

The 8086 Book-. 
This June, Osborne/McGraw-Hiii will release the first of a new 
series, The 8086 Book by Russell Rector. A handbook for all 
8086 users, this book Includes basic 8086 programming Instruc­
tions, a thorough analysis of the 8086 lnstru.ctlon set, and 
detailed hardware and Interfacing guides that reveal the full 
power of the 8086 multiprocessing capabilities. Check the box In 
the order form below to be sent The 8086 Book contents and 
order Information. 

COMING in JULY 

zsooo 
and· COMING SOON 

6809 
In each book you 'II find: 

• 

• 
• 
• 

Over 80 programming examples taHored to your 
microcomputer, with source program, object code, 
flowcharts, and explanatory text. 
Each Instruction fully explained 
Assembler conventions 
1/0 devices and Interfacing methods 
How to program the Interrupt system 

Table of Contents : Introduction to Assembly Language 
Programming ; Assemblers ; The Assembly Language Instruction Set: 
Simple Programs ; Simple Program Loops ; Character Coded Data ; 
Code Conversion ; Arithmetic Problems : Tables and Lists ; 
Subroutines ; Input/Output; Interrupts: Problem Definition and 
Program Design: Debuggi ng and Testing: Documentation and 
Redesign ; Sample Projects. 

Don't forget 
our other ALP Books 

Z80·6800·8080A/8085·6502 
Order Form 

Book Pr let Quantity 

6502 Auembly Language Programming $12.50 

Z80 Auembly L.onguoge Progrommlng $12.50 

6800 Auembly Language Progrommlng $12.50 

8080N8085 Auembly L.onguag< Progrommlng Sl2.50 

Cal1f. rnldents add 6% 114.les lu.. 
Callfornla rettdent11 tax 

S.F. BARTr.,ldenu add 6-1/2% .. 1 .. tax . 

SHIPPING 1Shlpp1ng for l~rge orders lo be ~rranged l 

D All foreign orderi S4 .00 pe rlle:mfor.!llrmail 

[J S0.75 per Item 4th cl.., In the U.S. (allow 3-4 week.I 

D $1 .25 per Item UPS ln the U.S. (allow 10 daysl 

0 $2.50 per Item 5peclal nu:h ~hlpment In the U.S. 

For laalcr 11'11pmen1 or credit card. phone (415) 548-2.805 

CI rcle 109 on inquiry ca rd . 

Shipping 

TOTAL 

Amount 

D Please notify me when The 8086 Book Is available. 
D Please notify me when 6809 ALP Is available. 
O Please notify me when Z8000 ALP Is available . 

Name: ________________ ~ 

Address: ______________ ~ 

City: __________ State:-----

ZIP : ______ Phone:---------

cf\ OSBORNE/McGraw-Hill 

630 Bancroft Way, Dept. 83 ~rj~ 
Berkeley, California 94710 y•n .Iii 
(415) 548-2805 ·TWX 910-366-7277 •• • 

51069 
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have one not work. assembler reference library. 

John A Lehman 
716 Hutchins 1/2 
Ann Arbor MI 48103 

BAS EX 

Paul Warme 

BASEX is an interactive 
Compiler written for the 
eoao family of computers. 
lhe book is complete with 

·bar code, source listing and 
machine code listing. 

In conclusion, if you 
already have the 8080 Soft­
ware Gourmet Guide and 
Cookbook, just buy Scelbi's 
Z80 Instruction Handbook ; 
the two together will give 
you almost everything in 
this volume, and you will 
save the cost of a floppy 
disk or two. If you do not 
have the 8080 volume, then 
the Z80 Software Gourmet 
Guide and Cookbook could 
be a good addition to your 

BYTE Books 
Peterborough NH, J. 979 
softcover, 97 pages 

Many language systems 
for microprocessors are writ­
ten as interactive interpreters 
which do not convert the 
sentence-like statements of 
the language into machine 
code, but simply perform 
the command in each line of 
source program as the line is $8 

Cat~M 

Someday th 
won't be a phone 
without one. 
The only way to realize the full potential 
of your small business or personal com­
puter is to tie it in with other computers. 
And the best way to do that is with a Cat 
acoustic modem. 

A Cat modem lets your computer talk 
face to face with any other compatible 
computer or terminal within reach of 
your phone, over standard telephone 
lines. 

You can work at home using the com­
puter at your office. Send or receive data 
from anywhere. Or swap programs. 

Fast, accurate, reliable-and only $189. 
Cat. Someday there 

won't be a computer 
without one. 

_Cat by 

Novation 
Tie your computer into the world. 
Call for details 

(800) 423-5410 
In California (213) 996-5060 

Available at Hamilton/Avnet. Kierulff Electronics, Byte Shops, Computerland . 
and your local computer store. 

Novation. Inc . . 18664 Oxnard Street. Tarzana , California 91356 
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scanned. In short, the 
language system interprets 
statements and performs 
tasks via interpretative run­
time routines . In contrast, 
a compiler does not imme­
diately execute statements in 
source code, but translates 
the source code into object 
code which can be directly 
executed by the machine. 

There are advantages to 
both approaches in imple­
menting a computer 
language, and I simply will 
refer the reader to the 
almost never-ending 
discourse in any of the com­
puter journals for the facts 
and opinions. My bias is 
towards use of compilers . 

When you purchase 
BASEX, you receive a well­
written document describing 
an interesting approach to 
compiler construction. First, 
you get a complete 
assembler source listing of 
all the run-time routines that 
add, subtract, multiply, and 
divide; and that perform 
memory block-move, 
memory read, memory 
write, memory compare, 
accumulator OR operations; 
plus routines that perform 
input and output. You also 
get a listing of the BASEX 
compiler and a relocating 
loader, both written in 
BASEX. What you do not 
get is floating point math, 
error messages, error 
recovery operations, and 
mass storage operations. 

I bought BASEX to see if 
it could be used in a 
business environment . It 
simply is not sophisticated 
enough for business use, but 
it is ideal for text editors, 
disk operating systems, and 
other applications where 
high speed, simple math, 
and well-defined static ap­
plications prevail. If serious 
use of BASEX is con­
templated, the following 
should be developed: 

• mass storage capabilities; 
• error intercept and 

recovery routines; 
• a trace function for 

debug purposes; 
• a binary look up routine 

for the symbol table; and 
• routines to let the com­

piler perform memory 



At first it appears to be an IBM 
Selectric ·~ It is! A standard keyboard, 
familiar operation that does such a 
good job on day-to-Oay typing. Look, 
closer. There are extra controls: CON­
TROL ESCAPE DELETE REPEAT 
ABORT TEST. The full functions of a 
communications terminal. It is! Con­
nect. the cable to your system's 
RS232C connector and quick as a 
blink you can communicate. Input 
and receive? That's right. It's a 
printer, too. And, what a printer ! 
Sharp, neat, clear impressions. IBM 
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Selectric •M quality, whether typed by hand or by your computer. 'fypewriter 
yes, conununicator yes, printer yes. All three beautifully pac~ed in a 
single machine for $1595. 

Buy one, today, and expand your present system with the flick of a 
switch. In the blink of an eye. 

Weslernl/O 

·~ 
- ....... . . . ... -- . . . . -- . . - . 

Western 7750 E. Redfield Road Scottsdale, Arizona 85260 Area Code (602) 948-3162 

Now-interact with your computer with 
-------WILEY SELF-TEACHING GUIDES-------

Popular, inexpensive paperbacks for homes, offices, and schools 
Over 150,000 copies sold! 
BASIC, 2nd Edition 
Bob Albrecht, LeRoy Finkel. & Jerald R. Brown 
Readers of all ages have used this manual to teach themselves 
BASIC and apply it to decision making and problem solving in 
many fields including business, data processing. economics, 
statist ics. education. psychology, and the humanities. This 
popular guide requires no special math or science background 
nor even access to a computer. 
325 pp. 1978 $7.95 paper 
"May possibly be the best bargain in the computer industry:' 

-Computers in Education 

BASIC FOR HOME COMPUTERS 
Bob Albrecht, LeRoy Finkel , & Jerald R. Brown 
In just days you can get right down to programming in micro­
soft BASIC-and perform both practical applications and fun 
and games. 336 pp. 1978 $7.95 paper 
"Takes you from knowing almost nothing to knowing almost 
everything .... Albrecht et al. have done it again!"-Kilobaud 

INTRODUCTION TO DATA 
PROCESSING, 2nd Edition 
Martin L. Harris in consultation with Nancy B. Stern 
Here's a clear introduction to how computers work. what data 
processing is , how it's organized, types of equipment used. and 
how a data processing system is designed. This new updated 
edition incorporates all recent advances in telecommunica­
tions, microcomputers, integrated circuits. and inte lligent 
terminals as well as full discussion of computer system uses. 
352 pp. 1979 $5.95 paper 
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Coming In Av..ril­
TRS-80 BASIC 
Bob Albrecht, Don Inman, & Ramon Zamora 
Packed with games, graphics. and practical applications, this 
eagerly awaited guide leads you step by step to maximum use 
and enjoyment of your new TRS-80. 
336 pp. April 1980 $8.95 paper 
"The book is OUTSTANDING . . .. the best thing to happen to 
LEVEL II owners:'-TRS-80 Monthly Newsmagazine 

STRUCTURED COBOL 
Ruth Ashley 
This new guide to the computer language most widely used in 
business emphasizes structured programming to help make 
programs easier to understand and check ... and less costly to 
debug. Covers the structure of COBOL. use of unit record files, 
control logic. tape and disk files, sequential files, random 
access files, and many other programming techniques. 
320 pp. April 1980 $8.95 paper 

Wiley Self-Teaching Guides also teach FORTRAN. Job Control 
Language. Flowcharting, ATARI BASIC, and Background Math 
for Computer Problem Solving. 

Look for them at your favorite bookstore or computer shop or 
write to Pam Byers, Dept. 7600. 

JOHN WILEY & SONS, Inc. 
605 Third Avenue 
New York. N.Y. 10016 

In Canada: 22 Worcester Road, Rexdale. Ontario 
Prices subject to change without notice. 0-7600 
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management for line in­
sert and delete . 

Linking BASEX to CP /M 
BASEX may be run as a 

command (COM) file under 
CP /M. First, enter the entire 
BASEX compiler into your 
computer. lf you do not 
have a bar-code reader, 
prepare yourself for a three­
hour exercise in data entry. 
Next, move the code 
residing at hexadecimal loca­
tions 0000 thru 0103 to 
hexadecimal locations 2000 
thru 2103. Then place a ]MP 

instruction at location 0100 
which causes a branch to 
hexadecimal location 2105 
(object code C3 05 21} . At 
memory location 2105 
assemble the following: 

LXI H,2000H 
LXI D,OH 

MOVIT MOV A,M 
STAX D 
INX D 

MOV A,D 
CPI 01H 
JNZ MOVIT 
MOV A,E 
CPI 03H 
JNZ MOVIT 
JMP OH 

Follow the instructions in 
the BASEX book for chang­
ing 110 addresses in BASEX. 
Now save BASEX with 
CP/ M as "BASEX.COM". 
Now type BASEX. You 
should be able to start using 
BASEX, unless you made an 
error somewhere. 

I would be interested in 
hearing other readers' ex­
periences with the BASEX 
compiler . 

Wayne F Miller 
905 Fairmont 
Jefferson City MO 65101 

64KB RAM MEMORIES 
LSl-11 - $750.00 e SBC 80/10 - $750.00 

S-100 - $750.00 e 6800 - $750.00 e 6800-2 - $995.00 

n .-.-. 1·0·11 1. . 
~Uijjiii~ 1·: · ;,1.1 
iU11uu• 1·. ~ 1 

.H•dHi.-1 : I:;~ · 
'' '-' 1 ~---11111: 1·_1 . 1 

t i' ' 111 

Cl-6800-2 64K x 9 

Cl-S100 64K x 8 

-
._-

- -
' . 

~ -- - - . 

Cl-1103 32K x 16 

Cl-6800 64K x 8 

Cl-8080 64K x 8 

Cl-6800-2 - 16KB to 64KB. Plugs 
directly into Motorola's EXORciser I or 
II. Hidden refresh up to 1.5 Mhz. Cycle 
stealing at 2 Mhz. Addressable in 4K 
increments with respect to VXA or 
VUA Optional on Board Parity. 64K x 9 
$995.00. 

Cl-5100 -16KB to 64KB. Transparent 
hidden refresh . No wait states at 4 Mhz. 
Compatible with Alpha Micro and all 
Major 8080, 8085 and Z80 Based S100 
Systems. Expandable to 512 K bytes 
thru Bank Selecting. 64K x 8 $750.00. 

Cl-1103 - 16KB to 64KB on a single 
dual height board. On board hidden 
refresh . Plugs directly into LSI 11 / 2, 
H 11 or LSI 11 /23. Addressable in 2K 
word increments up to 256 K Bytes. 8K 
x 16 $390.00. 32K x 16 $750.00. 

Cl-6800 - 16KB to 64KB on a sing le 
board . On board hidden refresh . Plugs 
directly into EXORciser I and compati­
ble with Rockwel l's System 65 . 
Addressable in 4K increments up to 
64K. 16K x 8 $390.00. 64K x 8 $750.00. 

Cl-8080 - 16KB to 64KB on a single 
board. Plugs directly into MOS 800 and 
SBC 80/ 10. Addressable in 4K 
increments up to 64K. 16 KB $390.00. 
64K $750.00. 

Test and burned-in . Full year warranty. 

Chris/in Industries, Inc. 
Computer Products Division 

31352 Via Colinas •Westlake Village, CA 91361 • 213-991-2254 
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EYTE'sEits 

Wozniac Receives 1979 
ACM Grace Murray 

Hopper Award 

Stephen Wozniac, Vice 
President of Research and 
Development for the Apple 
Computer Co, Cupertino, 
California, received the 
Association for Computing 
Machinery (ACM) Grace 
Murray Hopper Award for 
"his many contributions to 
the rapidly growing field of 
personal computing and, i.n 
particular, to the hardware 
and software for the Apple 
Computer." The award 
acknowledges his work on 
programmable pocket 
calculators which he 
accomplished while 
employed by Hewlett­
Packard. The annual award 
is given in recognition of 
achievements in the com­
puter field made before at­
taining the age of 30. The 
$1000 award is donated by 
Sperry Univac, a longtime 
employer of Dr Hopper. 

Real-Time BASIC 
Available Free 

If you are doing process 
control applications in real 
time, you should investigate 
Lawrence Uvermore 
Laboratory's (UL) version 
of BASIC. It was developed 
with public funds, hence 
copies are available for just 
the duplication fee. Contact 
Harry Edwards, National 
Software Center, 9700 S 
Cass Ave, Bldg 221, 
Argonne IL 60439. 

UL BASIC was designed 
to run on an 8080-based 
system. The interpreter can 
execute BASIC source code 
contained in a read-only 
memory . A companion 
compiler can produce faster 
and more efficient object 
code. W... BASIC has 
machine control statements 
and works with the Ad­
vanced Micro Devices 
AMD95 l I mathematical­
function integrated circuit 
for faster execution time.• 



More than four decades of experi­
ence in magnetic media-BASF 
invented magnetic recording 
tape, the forerunner of today's 
wide range of magnetic media, 
back in 1934, and was the first 
independent manufacturer of 
IBM-compatible floppy disks. 

~ 
Tough Tyvek sleeve- no paper 

'"''"'° 'ta""~ I 

Cross-linked oxide coating-for 
low head wear and long trouble­
free media life. 

~one of two man­
ufacturers in the world that 
makes both 8" and 5.25" models, 
has tape and disk experience, and 
~es lloppy disk Mives. 

Special self-cleaning jacket and Center hole diameter punched to 
liner help eliminate data errors more accurate standards than 
and media wear and tear. industry specifications, for top 

performance. 

Bi-axially oriented polyester 
substrate-for uniform and reli­
able perfom1ance year after year. 

Double lubrication- lubricants 
both in the formula and on the 
disk surface, to minimize media 
wear due to head friction. 

Packaging to suit your 
requirements - standard flip-top 
box, Kassette 10 storage case, 
or bulk pack. 

100% certification - every single 
disk is tested at thresholds 2-3 
times higher than system require­
ments, to be 100% error-tree. 

For the name of your nearest 
s upplier, write BASF Systems 

ro by Drive, Bedford, 
MA 01730, or call 617-271--1030. 

~BASF 
Floppy Disks Mag Cards Cassettes Computer Tapes Disk Packs Computer Peripherals 
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International Computer 
Chess Association 

The International Com­
puter Chess Association was 
established at the Second 
World Computer Chess 
Championship in Toronto in 
1977. It currently has about 
200 members, and publishes 

the ICCA Newsletter three 
or four times per year . The 
cost of membership for a 
single year is $10 in US 
funds . Contact Professor 
Ben Mittman, Vogelback 
Computer Center, North­
western University, 
Evanston IL 60201. 

Lincoln Micro­
computer Club 

This club has changed its 
name from the Lincoln 
Computer Club to the pre­
sent name. They meet on 
the first Wednesday of each 
month at 7 PM at the State 
R:deral Savings and Loan on 

Big savings from AJ 
on TTYs, couplers, 
and modems. 
Now available from dealers nationwide. 

Off-lease equipment, refurbished 
by AJ at the factory. 

ASR 33-$725 (Qty. 1) 

KSR 33-$595 (Qty. l) 

• 30-day parts/labor warramy* 
• Tape punch/reader (ASR onl y) 

AJ Couplers/Modems 
• The Cadillacs of the industry 
• Some models under $100 
• 30-day parts/ labor warranty* 
• Variety of models- up to 

1200 bps 

• end and rece ive 
• Pedestal mounted 

• Fast delivery 
• Nationwide AJ service 

network 

Quantities limited and first-come, first-served. 
So call toll-free now: (800) 538-9721. 
California residents call (408) 263-8520. 
Ptii:c .. subjc i: t toc h:tn ~c wi1hnu1 nntirc . 

l:'I ANDERSON 
~..JACOBSON 
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40th St and South St in Lin­
coln, Nebraska. The club is 
open to users and owners of 
all types of microcomputers. 
Yearly subscription fees are 
$5. Contact Hubert Paulson 
.r, 1209 Garber Ave, Lin­
coln NE 68521. 

Micro 

This club is open to users 
and owners of microcom­
puters. The members meet 
at 9:30 AM on the second 
Saturday of each month at 
the NWTI in Green Bay, 
Wisconsin. Contact Stuart 
Mong, 1824 Glenview Ave, 
Green Bay WI 54303. 

Change in Meeting Place 
for Chicago Area 

Computer Hobbyist's 
Exchange (CACHE) 

The CACHE group meets 
at the same time but now at 
the DeVry Technical In­
stitute, 3300 N Campbell, 
Chicago Il... This is one 
block west of Western Ave. 

New Information on 
the AIM-65 Newsletter 

fur information on 
AIM-65, contact Target, c/o 
Don Clem, RR 2, Spencer­
ville OH 45887. Inquiries 
shou ld include a self­
addressed, stamped envelope 
and all orders must be 
prepaid . Sample copies are 
$1 each; a bi-monthly, one 
year subscription is $5 in the 
US and Canada and $12 
(airmail) elsewhere. 

CP/M Users Group 

The Washington CP/M 
Users Group generally meets 
on the third Wednesday of 
each month at members' 
homes. Most members own 
S-100 disk systems with a 
variety of microprocessors, 
disks, terminals, printers, 
and boards. CP/M is the 
format of software exchange 
and the subject of frequent 
meetings. Annual dues are 
$6, primarily to cover 
postage. Contact Winston 
Riley ill, 7315 Wisconsin 
Ave, Washington DC 20014. 



Four· User North Star Horizon with 
29 Megabyte Hard Disk Interface 
INCLUDING: 
48K RAM per user 
Two 360K 5 1/,. .. disk drives (as many 

as four, optional) 
Two printers: 

One Texas Instruments Tl 810 dot 
matrix . 150 character per second . 
bi -directional . tractor feed printer 
with all available options 
One NEC Spinwriter 5510 docu­
ment quality . full-character print­
er with friction feed and tractor 
feed 
Deluxe printer stands and paper 
trays for both printers 

One Discus 29 megabyte (26 m ega­
byte formatted) Winchester technol­
ogy , fixed hard disk unit with con­
troller. cabinet. power supply, all 
cables, ports and connectors, com ­
pletely interfaced to DOS and BASI C. 
CP/ M • PASCAL and Micro Mike's in ­
terrupt-driven, bank-switching time­
sharing (as many as four 29 mega­
byte hard disk units, seven users. 
optional) 

One custom computer / hard disk 
desk, Executive model. three CRT 
stands. thirty 5 1/,. .. diskettes 

•Micro Mike's, Incorporated Pro­
gram Library Membership. includ­
ing: 

General Ledger 
Accounts Receivabl e 
Accounts Payable 
Inventory 
CSUB (Common SUBroutines) 
Payroll 
Mail list 
Word Processing / Text Editing 
Project Cattle Profits 
Timesharing 
DOSCHG (e ight inch drive inter­

face to DOS and BASIC) 
Commoditie Charts 
and many outstanding utilities 

programs and public domain 
software 

•All programs available separately . 
Total System . . ........ ... $23 , 7 19 

Micro Mike' s, Inc. thoroughly " burns 
in " and tes ts all system delivered 
as integra ted hardware / software 
systems, under timesharing condi ­
tions. the ultimate test of a com­
plete computer system . This " burn ­
ing-in " and testing procedure con­
tinues, non-stop, for a minimum of 
three days and nights. insuring the 
end user the highest quality . trou­
ble-free integrated hardware / soft­
ware system possible. 

Micro Mike's, Inc. will . for a fee, de­
liver and set up a system anywhere 
in the USA. Personal user training 
and / or custom programming is also 
available. 
• CP I M Is a registered lrademark or Digit a l Research . 

Complete North Star 
Horizon Service Center 

Call or write for 
descriptive literature 

* * * * * * * * 
Discus 29 megabyte Winchester 
technology fixed . sealed hard disk 
units completely interfaced to DOS 
and BASIC. CP/M and PASCAL for 
most S- I 00 buss computer systems. 
ready to go, including controller. 
cabinet and power supply . all 
cables, ports and connectors $5.495 

Additional 29 megabyte drive. cabi-
net and power supply . . . .... $4.495 

* * * * * * * * 
Micro Mike's , Inc. offers a complete 
selection of top-notch business soft­
ware . Among comprehensive pro­
grams are : 

• Time and Expense package for ac­
countants. attorneys, and other pro­
fessionals • Patient Daily Record 
Program (Doctor I Patient Ledger) for 
Physicians • Land Subdivision pack­
age • Pharmacy • Motel Reservation 
with Night Audit • Banker's Trust • 
Feedlot • Oil / Gas Producer 's pack­
age • many more 

* * * * * * * * 
IN STOCK: 
North Star Horizons 
Discus double density or quad capa· 

city e ight inch drives for S- I 00 
buss systems 

Printers: Texas Instruments Tl 810, 
NEC Spinwriter. IDS-440 Paper 
Tiger 

Armadillo Armor 5 1/,. " protective 
diskette shipping cartons .. . . $45 

per hundred 
Used lntertec lntertube CRTs. as- is 

condition . c lose-out ...... .. $495 

MICRO MIKE'S, INCORPORATED 
905 South Buchanan 

Amarillo , Texas 79101 U.S.A. 
Telephone (806) .372-.36.3.3 

making technology uncomplicated . .. for People 
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Wyoming Va lley 
Computer Club 

Apple Educators' 
Newsletter 

Apple Users Group 
in Arlington TX 

The TRS-80 users club in 
Pennsylvania is seeking new 
members. The Wyoming 
Valley Computer Club meets 
on the second Tuesday of 
every month at 7:30 PM at 
the Artco Electronics 
building in Kingston, Penn­
sylvania. There is a monthly 
newsletter for all members. 
For more information, con­
tact Art Prutzman, Artco 
Electronics, 302 Wyoming 
Ave, Kingston PA 18704. 

This publication is 
devoted to educators and 
researchers using the Apple 
II system and other compa­
tible systems. Articles 
concerning educational pro­
grams, grants for microcom­
puters and education, ex­
changes of ideas using com­
puters in education, and 
general items are featured . 
Contact Apple EJiucators' 
Newsletter, 9525 Lucerne, 
Ventura CA 93003. 

The Fort Worth Apple 
Users Group (FW AUG) has 
been created to help users, 
owners and beginners 
understand and fully utilize 
their Apple II systems. The 
group meets on the third 
Sunday of each month at 
3 PM at the CompuShop 
Store, 6353 Camp Bowie, 
Fort Worth TX. The group 
has a software program ex­
change and a library for 
members. The FWAUG 

INTRODUCTION 
TO 

COMPUTERS 

Here's the information you'll need to make an informed decision. 
Designed for the businessman who knows 

very little about a compuler, lhis new course will 
give you the information and understanding you 
need to inlelllgent ly evaluale if the cosl of a 
computer is worth the benefits. 

THE COMPUTER AND HOW IT WORKS 
describes the types of memory, slorage media, 
inpuVoutput devices, and types of software In 
understandable terms. A description of different 
applications software cla1ifies the typical tasks 
that a computer may perform. 

is besl for your company. 
HOW TO SELECT A COMPUTER helps you 

define your specific requiremenls for hardware, 
periphera ls, and soflware now and for the 
fulure. 

ALTERNATIVES of owning vs. time sharing, 
vs. service bureaus and the common advan· 
tages/disadvanlages of each. 

Introduction to Computers Is 160 pages of text 
with 3 lape cassettes for only $49.95. 

ORGANIZING A DATA PROCESSING Developed by Verm illion & Assoc. whose 
DEPARTMENT describes the advantages of full products are used by over 5000 companies & 15 
time employees vs. consultants, and when each computer manufacturers. 

An uninformed decision will cost much more. 

21250 Callfa Street, Woodland Hills, California 91367, (BOO) 423·5205 toll free (213) 999·5753 collect in Calf. 

~-----------------------------------------------------, NAME _ _ __________ _____ TITLE _ ___ _ _ _ 

COMPANY------------------------~ 

I 
I 
I 
I 
I 

ADDRESS 1 

CITY STATE ZIP : 

Master Charge/Visa Card No. Expiration Date : 

Signature : 

•--------------·DEALER INQUIRIES INVITED---··••••••••••.: 
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Newsletter is an eight-page 
monthly publication, sent to 
all members. Dues are $9 
per year . For more informa­
tion, contact FW AUG, c/o 
Lee Meador, 1401 Hillcrest 
Dr, Arlington TX 76010. 

OSI Superboard Club 

This newsletter contains 
programs, ideas, technical 
data, hints and suggestions 
on the use of Ohio Scientific 
Challenger IP and Super­
boards. The newsletter will 
be published every two 
months. Send a self­
addressed business envelope 
and $1 for further infor­
mation to Superboard Club, 
POB 55, Agincourt, Ontario 
MIS 3B4 CANADA. 

Dental Computer 
Newsletter 

The DCN is a group of 
dentists, physicians and 
office management people 
that have interests in com­
puters. DCN offers members 
a monthly newsletter, soft­
ware exchange, advice and 
experience, and access to 
members in specific areas. 
Annual membership dues 
are $12 per year. Back issues 
of the Dental Computer 
Newsletter are $1 each and 
$10 per year. Membership 
and equipment listings are 
$5. Commercial software 
lists and DCN software ex­
change Lists are free with a 
$0.28 stamped, self­
addressed envelope. Contact 
Dental Computer News­
letter, E J Neiburger, editor, 
1000 North Ave, Waukegan 
IL60085. 

Computer Law Journal 

Each issue of the Com­
puter! Low .burnal is 
devoted to a single topic of 
computer law, and contains 
feature articles by experts in 
the field, a comprehensive 
bibliography on the featured 
topic , case digests of al.I 
significant court and ad­
ministrative agency decisions 
on the topic, and other 
reference materials. Topics 
have included patent protec­
tion of computer software 
and computer-assisted lega.l 
research. Rtture issues wi.11 



By Nelronlca 

ASClllBAUDOT, 
STANDALONE 

C t COMPLETE ompu er FORONLY ... 

Terminal $14995 

Tho Nctronics ASCll / BAUDOT Compulor Terminal Kil is a 
microp r6Ccssor-con1rolled, 5land alone kcyboard / 1erminal 
rcquring. no computer memory or soft\\'3rc. II allows 1hc use of 
ci1her a 64. or J2 character by 16 linc= professional display fo r. 
mat wi1h sok,iable baud ralc, RS2J2-C or 20 nin . ou1pu1, full 
cursor controt and 75 ohm composi1c video ou1pu1. 

The keyboard fot\ows the ~tandnrd 1ypc:wrilcr configurat ion 
and gentra1rs 1hc cnrire 128 character ASCI I upper/lower case 
sci wl'h 96 printable characters. Fcn111rcs include onboard 
regulator~. ~e lectabl e p.:iri1y, shirt lock key. alpha lock jumper, 
a dri ve cap:1bilily of one TTY load, nnd 1hc ability 10 mnte 
dire<:tly with a1moo;1 any computer, including 1hc new Ex · 
plorcr/ 8S 11nd ELF products by e1roni<:> . 

Theo Computer Terminal requires no 110 mapping and 
include t~ of memory, character genera1or, 2 key rollover, 
processor conlrolkd cursor con1rol. porallel ASCllJ BAUDOT 
to serial con,,.crsion and serial 10 video processing- fully 
crysrn l corurolled for superb accurac)'. PC boards are 1he 
highes t qu:1li l)' gtass cpo.xy for the ullimiJle in rcliabilily and 
Ions life . 

VIDEO DISPLAY SPECIFICATIONS 
The hcan or 1hc Nc1ronics Computer Tcrmin:-il is rhc micro· 

processor-controlled Neironics Video Display IJoard (VIDJ 
which il!IO s. 1hc lcrmim:d to u1ilizc cilhcr a parallel ASCII o r 
DAU DOT <ignol source. The VID cormris 1hc parallel data 10 
5crial data which is then forrna11ed to ei1hcr RS232·C or 20 ma. 
currcnl loop oulput , which can be co nncc1ed co 1hc serial 1/ 0 
on your compurer or 01 her incer race. i.e .• 1odem. 
Wh~n connecled 10 a cornpulcr, 1hc computer mus1 echo the 

characu:r rc1.:cived. This da1a is received by the VID which 
processes 1J1l' informa1 ion. con\1t't1 ing 10 dara to video su itable 
to be disnlnycd on <1 TV sc

1
r tusing an RF modulator) or on a 

video rno niro r . The VIO gcnernles. 1he mrsor. horizontal 3nd 
vertical sync pulses and performs the housekeeping relative 10 
which charnc1er and where i1 is 10 be d i.s.playcd on rhc sc reen. 
Vlden Ou1pu1: U PIP i1110 7j ohm IEIA RS-170) • Baud Rare: 
110 and JO() ASCII • Ou1pu1S: RSlJl·C or lO ma. crirre111 /oop 
• ASC II Chan1cter Sel: 128 prin1ablf' charaturs-

llAUllOT(.:harnctrr -,t: A BC DE FG H IJ KL M NOPQ 
R S TU VIV X Y Z .?: • 3 S # () . , 9 0 14 ! 5 7; l I 6 8 • 
Cursor Modts: Home. Oackspare. Horiz.onral Tab. Line Fred. 
Verrical Tub , Curria]!.e Re111m, Two special cursor seq11e11ces 
art pro\1idtc1 for abso/11/t u11d rf'lafive X · Y cursor addressfr11i: • 
Cursor Control: Erase, £11d of Line. Erase of S(rPen, Form 
Feed, Delete • Mon itor O~n1tion: JO or 60H:t. (jumper 
Sl'lectable. 

Continental U.S.A. CIOdll Caid Buyers Outside Connecllcul 

CALL TOLL FREE 800-243-7428 
__ To Order From Connecticut Or For Technical _., 
• Assistance. Etc . Call (203) 354-9375 

I Ne1ro nics R&D Lid .• Dept. PE-9 
333 Litchfield Road, New Milford, CT 06776 

I Pl~ase se11d rlae items drfckl!d below-

• 
0 N<tronlcs Sland Alon• ASCII K•yboord/ Computtr 

Tonnlnol Kit, Sl49.9S plus SJ .00 poSlage & handling. 

I D Ueluu Sletl Cobinrl fo r Nctronics Kcyboard / Trnni ­
nnl In Blue/ Block Finish . Sl9.95 plus S2.SO posiogc 

I 
and h•ndling . 

0 Vidro lllspl•)' Board Kit alone (less kcybcord) . S89.95 

I 
plus $) pos1ogc & handl ing. 

0 12'' Video MonilOr ( 10 I Hz bandwichh) full y assom · 

I 
bled nnd tcSlcd, SIJ9.95 plus SS po<1ngo and handling. 

0 RF Modula1or Kit tto use your TV sci for a moni1or). 

I 
$8 .95 poSlpaid . 

D S amp Power Supply Kil In Deluxe Steel Cabinet 

I 
t ± SVOC @ 5 amps. plus 6-8 VAC I. SJ9.95 plus S2 
pom1se & handling . 

I 
Tcu;1I Enclo"'cd (Conn . res. add s.~lcs t.:l x} S 
Dy-

l 
0 Personal Cheek 0 Cashiers Check/Money Order 
0 \lisn 0 Mas1orChar2r(Bank# ____ ) 

I A~CL IJ 

I 
Signature ---------~xp. Dale __ _ 

Plin1 I Name 

I Address 

I Ci1y 

• Sri1fc _______ Zip 

.. - - 0 Srnd Mt Mort lnform1Uion - - .I 
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Start Computing For Just S129. 95 With An 
8085-Based Professional Computer Kit-

Explorer/85 
100% compatible with all 8080A and 
8085 sof tware & development tools! 

No matter what your fu ture computing plans may 
bt, Le••el "A "-at S/29.95-is your starting point. 

Starting at just S/19.95 for a l.t''' I *'A" op~ratlnX JJ':ftem, 
you rart now bulld tht txart compllltr you want. £,xplortr/ 85 
can be your brginntr's sysum, OEh-1 control/tr, or IBA1· 
formattrd 8" disk small business system . . , yet you 're nta'tr 
forud to sptnd a ptnny for a compontnt or feature you don't 
want and you can rxpancl in small. affordablt strps! 

Now. for jusi S 129.95, you can own 1he first level of a fu lly 
expandable compu1er with professional cnpabilir ie.s-a com­
puter which fea1uro• th< advanced ln1el BOBS cpu, thereby 
gi~ing you immediolt OfftS.S to all softwllre and devf lopmtnl 
100/s 1ho1 exist for both tht 8085 tmd its BOSOA predecessor 
(lh~y are 100% so/th'Dre eompatible)-o. compu1cr which 
rea1urcs onboard S-100 bus expansion- plus instnn1 convcr· 
sion 10 mass s1orage dis k memory wi1h e i1her S· l / 4" diske11cs 
or standard IBM · formatlcd 8" disks . 

For just Sl29.95 (plus the co 1 of a poworsupply, keyboard / 
terminal and RF modulator. if you don'1'have 1hcm already) , 
Explorer/ SS leis you begin comp111iug on a significnnl level. .. 
appl)'ing the principles discussed in leading compulcr maga. 
zines .. , de~·tfoping " s1arc o r the ar1 " computer solu1 ions fo r 
bo1h lht industrial and leisure environment. 
Leve l " A " Specif icati o ns 
Explo rc r/SS's Lc\·cl "A·· systent fea1urcs the advanced Intel 
SOBS cpu, an 8355 ROM wilh 2k deluxe monitor/ operaling 
sysiem, a nd an BISS ROM ·l/0-u ll on a single motherboard 
with room for RAM/ ROM/ PROM/ EPROM and S-100 <X · 
pansion , plus generous prototyping space. 

(Ltv<I "A" mokt a p<rftct Ot:M controller for lnduslrial 
applications and i.~ availuble in a special Hex Veorslon which 

• can bt proRrammtd usin~ 
thL• Nclronics Hex l\t)'pnd / 
Displny.) 

PC Hoard: glass epoxy, pla1ed 
1hrough holes wi1h solder mask 
• 1/ 0 : provisions for 2S·pin 
(DB2S) connec1or for terminal 

Lew!/ " A" at S/19.9S is a st'ria l 1/ 0, which can nlso s-up­
complete operating system. porl a parer rnpe reader 
per/tel for begimters, ltob- ... pro\•ision for 24--p in D IP 
bies1.s, or industrial ron· sockt.•1 fo r hex kcyboard/ dis­
tro//~r ust. play ... casseltc 1apc recorder in· 
pul . . rnsscllc lilpc recorder ou1p111 . . . casscue 1ape conrrol 
ou1pu1 ... speaker o u1pu1 . .. L D ou1pu1 indica.ror on SOD 
{scnal outpul) line . .. prinlcr inlcrfacc (less drivers) . .. IOta l or 
four 8·bi1 plu s one 6-bit 1/ 0 poru. • ryslol f-' requency: 6.144 
MHz • Conl rol Swilrh~'i: re.sel and user (RST 7.5) 
interrupt. .. additional provisions for RST 5.5. 6.5 and TRAP 
intcrrupl S onboard • Counltr/Timtr: programmable. 14-bil 
binary • Sy 1<m RAM : 256 bytes located a l F800, idea l for 
smaller systems and for use as an isola1ed stack area in 
expanded systems .. . RA~I expandable to 64k via S- 100 bus or 
4K on motherboard . 

yslem Monilor (Tl'rminal \'u~ion) : 2k bytes or deluxe 
system monitor ROM loca1cd a l F000 leaving 0000 free for user 
RAM/ ROM . FcalUrOS include tap< load wi1h label ing .. . tap< 
dump wi1h labeling ... c.~am in c/changc con1cn1.s of memory 
_ .. insert da1n •. , warm start ... e. nmine and cha nge all 
regis1en . .. single s1cp wi1h rcgislcr display 31 each brc::tk poin1, 
a debugging/ tra ining re:uure . . . go 10 execu tion address . .. 
move blod: or n1 cmor)' rrom one loca lion l(l ano1her ... fill 
blocks o f mt'mory with a consrnnl ... disploy blocks or memory 
... au1orna1ic baud ra1e clcc1ion ... va riable di snlay line lcnglh 
cont rol (1-255 clrnractcn/linc) .. . channeli1cd J/ 0 monitor 
rou1mc wirh 8-bi1 p.1rnllcl 01.11pu1 fo r hi~h speed prinlcr ... 
serial console in and console ou1 ch;umcl so 1h:11 monitor can 
communic<Ue wi1h 1/ 0 po n s. 

registers ., . single s1cp wi1h regis1cr displny at each break poin r 
. .. go 10 execution ::tddress. Level " A" in the 1-/~.\' lleffion 
makes a perrcc1 controller fo r industrial applica1ions a nd ca n 
be programmed using lhe Nc1ronic:s Hex Keypad / Display, 

H e x Key pad/Disp lay 
Specilic ations 
Calcu lator 1ypo keypnd wi1h 24 
sys1em defined o.nd 16 use r 
ddined keys. 6 digil calcula1or 
lypo display which displa ys full 

• addrc s plus data a.s well 11s 
H e:r Keypad/D1.rplay. reg ister and Slalus informa1ion . 

Le vel " B" Spe c ific ations 
Lcvel"B" provides 1he S· 100 signals plus buffers/driven 10 
supporl up 10 six S-100 bus bonrds and includes: address 
decoding for onboard 4k RAM expans ion !!.c lec.:t -able in 
4k blocks ... address decoding for onboa rd Bk EPROM expan · 
sion .'ielecrab le in 8k bloch .. address and dara hus c..lrivers for 
o n board expansion .. , wait stale gcnern1or liumpcr selectable), 
to a llow lhc use of slower memorit"s .. . two separate S .. ·o l! 
regu lators. 

Level " C " Specifica tions 
Level "C" expands Explorer's 
mo1hcrboard wirh il card cage, 
allowing you 10 plug up ro si.x 
S· 100 cards direc[l)I inio 1hc 
mo[herbonrd . Bo1h case and 

E.~plortr/85 with l .:I cards arc ncoulycontnincd inside 
"C"cordcage. Exralo rer' s deluxe s1ee1 ca binet. 

Level "C" includes a shce1 metal supcrs1ruciurc, a 5-card gold 
placed S-100 extension PC board whic-h plug.s into 1hc mot lu:r ­
boa rd . Just add required number ':I f S- 100 connccrors 
Level "0 " Speclf lc a lions 
Level "D" provides 4k or RAM, power supply rosu lo1ion, 
fillering decoupling components and sockct .s to cx1111nd your 

plorer/ 85 memory 10 4k (plus the original 256 bytes toc::ucd 
in the 8155A). The suuic RA.\11 can be l oc~ucd an)·where from 
0000 10 EFFF in 4k blocks. 
Leve l " E " Specllic a t ions 
Level "E •• adds sockeis for 8k or PROM co use lhc popular 
ln1el 27 16 or 1he Tl 2S l6 . It includes all sockc1s, pOwl·r supply 
rcgulnrnr, hca1 sink, fil tering and decoupling cornponeni:i;; . 
Sockets may also be used for soon 10 be a\•nilabk RAM IC's 
(a llowing for up 10 I 2k o f onboard RAM). 

Order A Coordinated 
Explorer/SS Appll catlons Pak! 
upcrlmenlrr'• Pak (SA \IE Sl2.S0)-Buy Level "A" and Hex 
Keypad/ Display for 5199.90 and gc1 FREE Intel 8085 user' s 
manual plus FREE poslage & handling! 
S1udenl P ale tSA \IE $24.45)- Buy Level "A,'. ASCII Key· 
board/ Compu1er Terminal, and Power Supply for SJ 19.85 and 
got FREE RF Modula1or plus FREE Intel BOSS um's manual 
plus FREE postoge & handling! 
Englnttring Pok ( AVE $41.001-Buy Levels "A," " B," 
" C," " D," and "E" wi1h Power Supply , ASCII Keyboard/ 
Compu1cr Terminal, and .six S~ 100 Bus. Connec1ors for SS l 4.7S 
and s•• 10 FREE compu1cr grade cossell• !Opes plu s FREE 
8-08~ user ' s ma nual plu.s FREE PoSlage & handling! 
Business Pak (SAVE 539 .95)- Buy Explorer/ SS Levels "A," 
" B," and "C" (wilh cabine1) , Power Supply, ASCII Kcy­
board/ Compuler Terminal (with cabinel), 16k RAM , 12" 
Video Moni1or , Norih Siar S· l/4" Disk Drive (includes Norlh 
Siar BASIC) wi1 h power supply a nd cabinCI, all for j ust 
$ 1599.40 a nd gel 10 FREE 5-114" minidiskolles (S49.95 value) 
plus FREE 8085 user's manual plus FREE posiage & hand ling ! 

Conllnonlal U.S.A. Credi! Card Buyers Oulsldo Connocllcul 
)'Sll'm Monilo r ( Hex: \'rnion): T3pe load with labeling ... 

lope dump with label ing . .. examine/change co111en1s of mem- CALL TQ LL FREE 800-243-7 4 28 
.. 
Or)' ~n;::. =~arm start ... examine an~l=.:::, _ - To Order From Connecticut Or For Technical -

Ne tronlcs R &D L'i:r.', ~p~rtl5"' Assistance . Etc . Call (203) 354-9375 , 
333 Lltchlle ld Road. New Mllfor

0

d , CT 06676 sonalizcd disk opera1ing sys1em-juS1 I 
Please send the iltms checked below- plus S2 p .. ti !i. plug II in nod you're up an d running!), 
0 Eicploru/15 uvrl "A" Kil (ASCII 0 O.luxr 51«1 C•bln<I for ASCII $699.95 plus S5 p&h . I 
Version), Sl29.95 plus SJ p&h . Keyboard/Tenninal, $ 19.95 plus S2 .50 0 Powu Supply Kil for orth Star 
O F:xplorrr/15 Ltvol "A" Kh (He. p&h . Disk Drive, SJ9.9S plus S2 p&h . 
Version) , $129.95 plus SJ p&h . O Powrr Supply Kil ( :t BV @ 5 amps) 0 O.luxr Caso for Nonh Slur Disk I 
0 8k Mkrosof1 BASIC on cassctlc in deluxe m<I cabinol, 539.95 plus S2 Drive, SJ9.9S plus S2 p&h. 

1 tape, S64.9S postpaid . p&h . 0 Exprrlmrnlu's Pak (sec above), 
0 8k Mkrosolt BASIC In ROM Ki t O Gold Platr d S- 100 Bus Connr<lors, Sl99.90po!lpaid . I 
(rrquires Levrls "B," "D," and " E"). $4.85 each, pos1paid . O S1uden1 Pale (see above). SJl9.85 
599.95 plus S2 p&h . 0 RF Modu lolor Kil (allows you to postpaid . 
0 Lrvd "B' • IS·IOO) Kil, $49.95 plus use you r TV sci as a moni1or), $8.95 O Englnrrrlng Pok (see above). I 
S2 p&h. postpaid. SS l4.75 po11paid . 
D Lovrl " C" (S- 100 6-nrd u pondrrl 0 16k RAM Ki t (S· IOO Board e~pands 0 Bu.slow Pok (see above), $ 1599 .40 I 
Kit, $39.95 plus S2 p&h. 10 64k), $ 199.95 plus S2 p&h. pos1paid . 
0 Lt•rl " 0 " (4k RAM) Kl1 , $69.95 0 Jlk RAM Kil, $329.95 plus S2 p&h , Toial Enclosed s I 
plus S2 p&~: .. . 0 48K RAM Kil, $459.95 plus S2 p&h . (Conn. res. add salrs 1ax) By- I 
0 Lt .. 1 E ll::PROM/ ROM) Kit, 0 64k RAM Klt'"'589.95 plus $2 p&h . 0 Persona l Check 0 M.0 ./Cashier's 
$5.95 plus 50< p&h . 0 16k RAM Expansion Kl 1 (to expand Check 0 Visa 0 Maste r Cha rge I 
0 O.luxe Stet! Cablnr1 fo r Explorer/ a ny of 1hc above up to 64k). $139.95 B k 
85 , $49.95 plus SJ p&h. plus S2 p&h each. ( on M - - - _ ) 
D ASCII Keyboard/ Computer Tu- 0 l ntrl 8085 cpu Usrr's Manual S7 50 Am . # I 
mlnal Kit (featu res a full 12B characlor posipaid . ' · Signature E D 
set, upper&. lo~cr case, ruu cu rsor c,on· 0 pedal Com u ler Gr11dr Cuse11e Pr1'n1 xp. nie --1 
1rol, 75 ohm v1dC'O output conv<'rllblc T 5 90 p 3 f $ · 
lo baudot outpu1 .selccra.ble baud ra1c apes, I. each or or S, postpaid. Name I 
RS232-C or 20 mn . 1/0, 32 or 64 ctm'. 0 12" Vidro Monl1or (10 MHz band· 
acte r by 16 lino formals, and can be wtdth) , $139.95 plus SS p&h Address I 
used wi1h c11her a C RT mon11or or a TV D Non h tar Double DtnsltJ' Floppy 
se t (ir )'OU have an RF modularo r) Disk Kii (One Drive) for Explorer/ C 11y 1 $149 .95 plus S2 .SO p&h. • B5 (mcludes 3 drive S- 100 controller, 

I 0 Hex Keypad/ Dl>ploy Kil, $69.95 DOS. and extended BASIC w1th per- S1a1e ____ Z1p - 1 
.. ___________ _ _ _ ____ D ScndMc l nform111Llon --
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focus on computer related 
evidence, electronic funds 
transfer systems (EFfS) , 
computer crimes and soft­
ware taxation. The journal 
is published by the Center 
for Computer Law, 530 W 
6th St, 10th Aoor, I.os 
Angeles CA 90014. 

Scam pus 

Articles on bus structures, 
software, conversion circuits 
and other aspects of micro­
computers are covered in 
this monthly newsletter. The 

material comes from 
members of the group, so 
ideas and items are con­
stantly needed and wel­
comed. There are no 
membership fees. A large 
supply of self-addressed, 
stamped envelopes are the 
only requirements . Write to 
Scampus, POB 132, Knob 
Noster MO 65336. 

Another Apple II Club 

The Adam and Eve Apple 
II Users Group meets at the 

••• 

-- . . . ... - ... 
- t .J.. l ' i. ' l j .P - ~ - - ' • Q 

-o•t•t•_ u •? PI\ - • '!It> 

# .. ., ,, ~ 11 " • .. • I - ' ' ' _ . - , ~ ·- .. .. ... . . - ... () 

- - --

Chris/in is First ! ! ! 

Madison Public Library in 
Madison, Wisconsin on the 
second Tuesday of each 
month at 7 PM. The group 
wants to exchange newslet­
ters and software with other 
groups and receive advice 
on software. Adam and Eve 
is a subscriber of The 
Source, an information net­
work. The dues are $1 per 
meeting or $3 per year for 
the A dam & Eve Newletter. 
For more information, write 
to Adam and Eve, Apple II 
Users Group, 11 S Hancock 
St , Madison WI 53703 . • 
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with deliveries of DEC's Desk Top Computers. 
Available with LSI 11/2 or LSI 11/23 CPU. Complete 
system totally enclosed within VT100 Video 
Terminal. Price $4,500 with LSI 11/2 and 64K bytes 
or $9,600 with LSI 11 /23 and 256K bytes. 

NOW Available - PDP 11/23 with 256 KB Memory 
$8,900. 

SPECIAL - LSI 11/2 and 32K x 16 Memory $1 ,095. 

10 MEGA BYTE Cartridge Disk System with 
Controller, RT11 compatible $6, 100. 

€ Chris/in Industries, Inc. 
Computer Products Division 

31352 Via Col inas •Westlake Village, CA 91361 • 213-991 -2254 
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EYTE'sEegs 

Reversi Bug Makes 
Computer End Game Too 

Quickly 

Several readers have 
pointed out a problem in the 
program pu bl ished in "Pro­
gramming Strategies in the 
Game of Reversi," 
November 1979 BYTE. page 
66. In the program given in 
listing 1, the published code 
behaves in the following 
manner. Either after you 
have twice forced the com­
pu ter into a position where 
it has no lega l moves, it 
concedes the game and 
resigns; or after the com­
pu ter has forced you inlo a 
moveless posi tion twice, il 
declares itsel.f to have won 
the game. Thanks to Darrell 
Pittman, Jack Guinnip, 
Delmer Hinrichs, Willy 
Verwoerd , and Betty Vogel 
for spo tting the error . 

Mr Guinn ip deserves 
special praise, not only for 
spott ing the error so quick­
ly, but for doing it whi le 
worki ng through the pro­
gram with penci l and paper. 
He does not have access to a 
computer, as an inmate of 
the Sheridan Correctional 
Center in Illinois. 

A simple patch suggested 
by Mr Pittman was pub­
lished in the February 1980 
BYTE on page 168, but 
readers may instead wish to 
make the somewhat more 
complete correction sug­
gested by Mr Hinrichs. This 
includes a change to li ne 
1382 and insert ion of two 
other lines: 

1382 1F B(K) = THEN 1396 
1396LET T3 = 0 
1398RETURN 

To improve the quality of 
play . Ms Vogel suggests that 
line 4200 be deleted , and 
that line 5310 be changed to 
read : 

5310LET E(79) = 5 

Peter B Maggs 
2011 Silver Ct E 
Urbana IL 61801 • 



0~~~$10,000 Value ! 
A Complete Business System 

only $5995 
Price includes air freight shipping 

VECTOR SYSTEM B, complete wi th Vector M indless Term inal, 64K of 
RAM, Dual Floppy Disks (630 kilobytes of storage), and printer .. . 

so complete, you'll get all cables, box of 10 f loppy disks, and EVEN a box of 3500 sheets of fanfold paper. 

OVER $3500 OF SOFTWARE INCLUDED! I! Digital Research's 2.0 CP/M Disk 
Operating System, M icrosoft 80 BASIC Interpreter 

ANO one of the finest Business Packages - from Retail Science's 
PEACHTREE SOFTWARE, which includes : 

• General Ledger 

• Accounts Receivable 

'1EA!JHFlE • Accounts Payable 
SUFTWA~E 

• Inventory 

• Payrol l 

System may be 
expanded for multi­
user time-sharing 

data and word 
processing - up 
to 5 term inals -
at nomina l cost ! 

The System B doubles as an excellent Word Processing System. 
Software at sl ight additiona l cost . 

Th ird-party maintenance agreements being negotiated. 
- WRI TE FOR FREE CATA LOG -

MiniMicroMart, Inc. 
1618James Street, Syracuse, NY 13203 (3 15)422-4467 TWX 710-541 -0431 

Circ le 117 on inquiry care!. BYTE March 1980 181 



There's only one small 
computer that can give 
you your heart's desire: 

sorcerer· from Exldv. 
You don't mean to be greedy. But you're 

part of the new "Gimme" generation with big 
plans for the future. You expect your computer 
to be flexible enough to keep up. On ly one 
system on the market today can do that: the 
ExidY. Sorcerer. 

zso & Plug-In ROM Software Packs 
The Sorcerer uses the popular ZBO 

microprocessor as its "brain-center." Combine 
th is with Exidy's plug-in ROM PACs1." and 
you've got a dynamite computing center right 
at your fingertips. 

Our ROM PACs are special plug-in 
software cartridges that turn your Sorcerer 
into all sorts of different computer centers 
instantly. Just pop a STANDARD BASIC PAC1" 

into Sorcerer, and you're ready to program 
any application in high- level BASIC. Or plug 
in a DEVELOPMENT PACJM and you have 
a low-cost ZBO software development 
system costing less than $1700. 

If words are your life, 
consider our WORD-
PROCESSOR PAC!M 
It turns your 
Sorcerer into a 
modern text editing 
and formatting 
system for less than 
$2600. This car­
tridge offers many 
benefits, including: 
automatic text 
wraparound , search 
and replace com­
mands, and powerful 
macro programming. 

And , to make it 
easy for you to put your 
own particular application 
software in ROM , we've also 
provided an EPROM PAC!'·' It has 
sockets for four user-supplied 
EPROMs with capacity up to 
16K bytes. 

s-100 Expansion & 128 
user-Defined symbols 

The Sorcerer was created 
to withstand "Gimme" attacks. 
It's designed to be the hub 
of a busy computing operation 
now, and tomorrow when 
your demands increase •• 
or change. 

Sorcerer's standard 
features, such as high-resolution 

graph ics, and the capability to define up to 128 of your own 
letters and symbols, give you an amazing flexibi lity to 
do things you simply can't accomplish with any 
other computer. 

Our S-100 expansion unit lets you 
take advantage of the many useful S-100 periph­
erals currently available from dozens of 
manufacturers. And that includes everything 
from music and speech synthesizers for the 
hobbyist to appliance controllers for the home 
and the latest Winchester disk drives for 
small business computer appl ications. 

It's also easy with Sorcerer to 
add on a printer, an acoustic coupler. or 
a modem. because our system has 
bui lt- in parallel and RS232 Serial 
1/0 ports (features normally 
offered as add-on options 
by most other small 
computer makers 
today). 

....4:.IC4 • . • &e IC ..... .- ~- - .. -:.. c.. .. ..... 
«.. ,_ .......:. ......... ~ .. 
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The best of sorcerer 
Hardware 
0 The sorcerer computer: 16K RAM 
expandable to 48K. 4K ROM-resident 
operating system has built-in printer 
driver. 50-pin 1/ 0 connector for S-100 
expansion. 25-pin parallel interlace; 
25-pin seria l interface. Serial interface 
operates one or two cassette recorders. 
Graphic resolution of 240x512. 30 
lines of 64 characters. 8x8-dot matrix. 
Character generator contains full ASC 11 
set (upper & lowercase). plus standard 
graphic symbols. User may define up 
lo 128 characters. Keyboard is 63-key 
data processing type. plus 16-key 
numeric pad. 

0 Video Display: industrial grade 
12-inch CRT (P31 phosphor). 

0 Display Disk: single unit package 
containing two quad density dual floppy 
disks (630K bytes) with controller and 
12-inch industrial grade CRT (P31 phos­
phor). Includes CP/ M'M and Microsoft 
disk-extended BASIC. 

0 Floppy Disk Subsystems: single 
dual-density floppyd isk(120K bytes) and 
controller in one package. lncludesCP/ M '" 
and Microsoft disk-extended BASIC. 
O s -100 Expansion unit: self­
contained 10-amp power supply and 
motherboard with 6 card slots. Daisy 
chain units for more slots. 

Software 
0 Development PAC™ 
0 Word Processing PAC'" 
0 EPROM PAC™ 
0 Microsoft Disk-Extended BASIC 
0 CP/ M'M Operating System 
·11 S riomL'·st ic puc<tS only Sut>1ocr 10 cmmoo ~~1t ho~1 1 no11c~ 
CPI M is :J R01Jl!ll l cr<!d TradcnlDtk o f 01g11al Rcset.-ch 

satisfy that urge 

Price• 
$129S 

(16K model) 
$139S 

(32Kmodel) 
$149S 

(48K model) 

$ 499 

$2995 

$11SO 

$ 419 

$ 99 
$ 199 
$ 49 
$ 300 
$ 14S 

When you discover the many 

' 

exciting ways Sorcerer can satisfy all 
your "Gimme" urges. you 'll say: 
''I'm in sheer Exidy." For the name of 
your nearest dealer. or additional 
information , write or call our Marketing 
Commun ications Department. 

11~~'°'";~" 390 Java Drive 
Sunnyvale. CA 94086 
(408) 734-9410 
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Lucidata P-6800 Pascal 

Phil Hughes, POB 2847, Olympia WA 98507 

If you own a Southwest Technical Products Corpora­
tion (SwTPC) compatible system that runs Technical 
Systems Consultants' FLEX 2.0 or mini-FLEX operating 
system, you too can use Pascal. P-6800 Pascal is a sub­
stantial subset of full Pascal, and is designed for a SwTPC 
with FLEX or mini-FLEX. 

I mailed my order for P-6800 Pascal, and thirteen days 
later the manual and disk arrived . I would consider this 
excellent delivery if Lucidata were in Kansas, but they are 
in the Netherlands! Even if it had not worked, I think I 
would have been amazed . 

Two major items missing from this Pascal subset are 
the REAL and RECORD data types . Also missing are 
some of the capabilities of other directives . For example, 
the TYPE directive only supports enumerated types. 

Looking at the capabilities in a more positive light, 
files , procedures, functions, recursion, and multidimen­
sioned arrays are supported . The branching constructs 
IF . . THEN .. ELSE and CASE .. OF as well as the 
looping constructs REPEAT . . UNTIL and WHILE . . 
DO are also supported . Data types that are supported are 
BOOLEAN, CHAR, ALFA (six-character string), IN­
TEGER, and BYTE as well as scalars which can be made 
members of sets. 

The standard input / output (110) procedures (RESET, 
REWRITE, READLN, WRITELN, READ, WRITE) are 
defined, as are the standard ordinal and predicate func­
tions ORD, CHR, SUCC, PRED, ODD, EOF and EOLN . 
Additionally, the procedures HALT and POKE are de­
fined as are the functions PEEK and USER. 

The compiler generates pseudocode (p-code) that is in-

terpreted by the run-time system . The run-time system 
simulates the Pascal P-machine. For those unfamiliar 
wi th Pascal, this is a standard approach . The P-machine 
is a theoretical , stack-oriented machine designed 
specifically for execution of Pascal. This makes it possible 
to transport the compiler to another machine by writing a 
p-code interpreter for the new machine . 

The Lucidata run-time system allows automatic paging 
of the p-code file. In other words, if all of the p-code for 
your program does not fit in available memory, the run­
time system reads it in pieces from a disk as required . 
Because of this feature, it is possible to run the compiler 
in 12 K bytes (plus 4 K or 8 K for mini-FLEX or FLEX). 

The manual describes this particular subset of Pascal in 
detail , then discusses the run-time system . This includes a 
description of how to use files. The memory requirements 
are discussed next. This includes how to estimate 
memory required for p-code, stack, and file buffers, and 
for the run-time system. The estimation of disk storage 
requirements is also discussed . The final chapters cover 
fine tuning of your programs and the run-time system. 
The customizing of the run-time system includes inter­
facing your program to assembly language subroutines 
and support of non-FLEX-compatible peripheral devices. 

Five appendices are included. The first is the syntax 
diagrams for P-6800 Pascal. Next is a list of compiler 
error messages. Then there is a list of run-time error 
messages. The fourth appendix consists of sample pro­
grams that demonstrate most of the system capabilities. 
These sample programs are also on the system disk so 
you can play with them. The last appendix is a biblio­
graphy of further reading on Pascal. 

What you receive is a P-6800 Pascal compiler and 
run-time package, a good manual , sample programs, and 
excellent delivery . If you are running FLEX 2.0 or mini­
FLEX, the Pascal system can be installed in a few minutes. 
The P-6800 package costs $150.00 from Lucidata , Oos­
teinde 223, 2271 EG Voorburg, Netherlands. Thei r 
telephone number in the Netherlands is 70-862387. • 

TRS-80 ANALOG INPUT ~~@ 
!rsvSTEMS 

Analog to Dlgltal Conversion System for the TRS-80 Computer 

Gl ve your TRS- 80 compute r the 
ab1 1 1 ty to measure and c ontrol the 
wo rl d •round lt with uMAC SYSTEMS 
modules . Just plu9 the T~S-80 SET I 
ln t o your ~eyboard or expansion 
i nte rf ace to get 16 channels of analog 
1nput. Sc r ew termi n als are prov i ded 
t or each cha nne l so you can hook up 
pots , joyst1clcs . thermometers . liqht 
probes. or whatever appropr l ate 
sensors you have. 

Each of the 16 analoq Input s , In 
t he riY19 e of o t o 5. 12 volts, ls 
con verted to .a n umber betwe en o and 
255 (20 mlll lvolts per count> . 

Sott"' ar e 1s inc l uded . 
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(;~:~ ~ .~~ .. I 
• I QUll tc •1I D11 l• • IO\ 

•1 1' 

TRS·80 SETI 
I · AIMl6 - 1(; ANALOC INl'UfS . 9 HITS lOOM1errnsr:. c 

l-1AS-80MOD - TRS--4!10 ro j.IMAC IHr!AFACE 

I-CABLE A24 - 24 INCH INTERCONNE.CT CABl.E 

1- MAHWOOI • ~~·l~~~~~~~~:i~:.Eri'R~~~~IHA~ 
l• POWI - ,.OWE. A MOOU LE 

TAS· BO SETlo lcH 110 YAC S 2.9' 
TRS·BO SETI 11 for 2l0 YAC '$ J05 

CONNECTICUT microCOMPUTER, Inc. 
150 POCONO ROAD 

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

v1si:i AND M/C ACCEPTED. SEND ACCOUNT HUMBER, EXPIRATION DATE ANO SIGN OR DEA . 
ADO $ 3 PEA OAOER FOR SHIPPING 8 liANDt.ING - FOREIGN OROE~S AOD 10% FOR AIR POSTAGE . 
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Order the 
professional's 
choice. 
UCSD Pascal: 
The Pascal everyone i talking about is UCSD 
Pascal . . . with over 10,000 use rs and growing. The 
fully developed Pascal is avai lable with support 
from a professional software company. Implemented 
on most major microprocessors. 

Not just another compiler, but complete 
development software-from operating system to 
screen-oriented editor. Language extensions for 
systems development and commercial applications 
programming. 

Program portabil ity that allows programs written 
on one microcomputer to run without recompi lation 
on different microcomputers. T his protects your 
software investment . .. without restricting your 
hardware options. 

If you have CP/M~ visit your local computer 
store or order below. System supplied on single­
density, soft-sectored , 8 11 floppy disks and requires 
48K of contiguous RAM. For other systems call 
us or write for more informatio n. Telephone orders 
accepted with Master Charge or VISA. 

~(Q)~~~D=O 
mfCROSYSTerns 
R SUBSIOIRRY OF SOFTECH 

9494 Black Mountain Road • San Diego • CA • 92126 
TEL: (714) 578-6105 · TWX: 910-335-1594 

Cl'/ M is a registered trademark of Digi ta l Research Corpora tion. l. Sl· ll 1s il 
trademark uf Djgital Equipment Ct •rpor::u iun. UCS D Pnscal is a trademark i •f 1he 
Rci;?.enl s of the University of Californ ia. ----------I 

I 
I 
I 

0 Yes! Rush me a complete UCSD Pascal system 
for my CP! M® based microcomputer. A check I 
or money order fo r $300.00 is enclosed. I have 
a computer. I 

D Send me more information about UCSD Pa cal. I 
Versions are avai lable for systems using the 
fo llowing microprocessors: LSl-llIM 6502, 6800, I 
6809, 9900, Z80 and 8080/ 8085. 

I D Send me only the complete set of documentation 
for UCSD Pascal. A check or money order for 

I $37.00 is enclosed . 
0 Send distributor information. I ame ________________ _ 

I CompanY--------------~'"-
1 Address 

City _______________ __ _ 

I State/ Zip _____________ _ 

I M/ C or VISA # _____ Exp. Date __ _ 

I 
I 
I 
I 
I 
I 
I 

I ~ fas~. :lnd Cali f. residents enclose aJlplicable sales lax . B·3 I 
.... __________ _ 
Circle 120 on inquiry card. 
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W E CARRY -

• CROMEMCO 
•NORTH STAR 

• VECTOR GRAPHICS 

• THINKER TOYS 

•NEC 

• CENTRONICS 

• INTERTUBE - $750.00 

• SERENDIPITY 

• SOROC - $775 .00 

• TEXAS INSTRUMENTS 

Professional AIR. A /P, Ledger, Payroll . M edical Billing soft­
ware with customization available. Send for our catalog -
Send for quote. 

Call for quote. 

SARA-TECH 
COMPUTERS 
P.O . Box 692 ' 

WE'VE GOT YOU COVERED! 
Cover Cratt Dust Covers protect your hard­
ware and your investment. Save mainte­
nance. downtime and look great. Our Dust 
Covers come in hundreds of sizes each cus­
tom designed to fi t a particular model of termi­
nal. CPU. Line Printer. Floppy Disk. They're a 
proven way to help eliminate dust and d irt 
accumulation. Improve system reliabili ty and 
save many times the cost in reduced mainle· 
nonce and downtime. What"s more . your 
satisfaction is 100% guaranteed. 

Cover Craft Dust Covers are available from 
your local computer reta iler $ 6 95 _ $ 9 95 or contact Cover Craft . • • 

Con you afford to wait any longer? 

(L ~: S'2~f!!.~!i!E"T 
Telephone (603)889-681 1 
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DYNACOMP 
Quality software for: Apple II Plus 

TRS-80 (Level II ) 
North Star 

All software is supplied with complete documen tation which includes clear 
explana tions and examples. Each program wi ll run wit h standa rd terminals (32 
characters or wider) and wi thin 16K program memory space. Except where 
noted, all software is available on North Star diskette (North Star BASIC!. 
TRS-80 cassette (Level Ill and Apple cassette (Applesoft BASIC) . These pro· 
grams are also available on PAPER TAPE (Microsoft BASIC). 

FLIGHT SIMULA TOR Pr-ice : 51 7.95 postpa id 
las doscribcd in SIMULATION, Volume II ) 

A realistic and exlensive three-d imensional simulation of lakc·off , flighl and J11nding. 
The program ulili2es aerodynamic equat ions a od the cha racteris tics of .:i real ilirfoil. 
You c.1n practice instrument appro:iehes and nav igation using radials l!nd comp.1=-s 
headings. The more advanced flyer can also perform loops. ha lf. rolls .rnd slmll.1r 
.ierobatic maneuvers. 

SIMULATION . Volume II (BYTE Publications): $6.00 

VALDEZ Price: SH .95 postpoid 
A simulalion of supertanker n;ivigation in the Prince William Sound ;ind V. ldcz 

arrows. The program uses an extensive 2S6X256 element radar map and employs 
physic,il models ol ship response and lidal p<tlterns. Chart your own course through 
ship and iceberg traffic. Any standard termint1 I m01y be used £o r dh;.plny . 

BRIDGE 2.0 Pri«: SJ7.95 postp•id 
An all-inclusive version o( this most popular of card games. This program both BIDS 
;ind PLAYS t>ilher contract o r duplicate bridge. Depending on 1he contract. your cnm­
putf"r o ppont•nts will either play the offense OR dcfenS(.• . If you bid too high the com­
puter ~,:jlJ double your contraclf BR IDGE 2.0 provid~ challenging entertainmen t for 
.1dvanced pla}'c rs and is a n excellent learning tool for the bridge novice. 

HEARTS 1.5 Price: 514 .95 poslp• id 
1\n exciling and entertaining computer version of th~ popu lilr card A<tme. Hearl s 1s il 
1rick-orien1ed game In "'hich the purpose is not to 1;ikc any hearts nr 1he queen nf 
c;pades. Play a~ainsl hYo compu ter opponl'nl.; .... ,ho uc i'lnned with t111rd -to-bca:1 f)la y­
in~ strategics. 

DAT A SMOOTHER Price: S14 .95 post po id 
Thi~ special dolt a: sm[)othin~ pro~ram may be used to rapidly derive useful inforni ;Hion 
frf.,m noisy business and enginer rinEt da t.J which a re equnlly spaced. The llioftware 
fea1ures choice in de~ree a nd range of fil , as well a~ smoothed first a nd sccund 
dcn\'Jlive calcula tion. Also included is .1uto matic planing of the input d,1tJ and 
smnNhed rt"Sults . 

FOURIER ANALYZER Price: 5 14.95 postpold 
LI.st• this pros.tram toe amine lht" frequency sp('C tra of limited durat ion si)in:1ls ~mplcd 
al equal in!Nvals. The program featu res au tomatic scaling and pln tt in~ nf 1ht1 inpul 
da1a Jnd resu lls. Practical applicntions inclutle the analysis of complic.i1cJ pallcrns ln 
<uch fields ,1s electronics. communic..1tions ;md business. 

MAIL UST I Price: 518.95 postpa id (•vailable for North Star only) 
A many-featured mailing list program which snrls through your customer list by uSi'r­
dcfincd product code. customt>r ntJme or Zip Code. Entries to 1he lis t c;in bi1.• con­
veniently .iddcd or delcied and the prin tout forma t i'lllow~ the use of standanl si1.e 
add r~.; labels. Each diskette C'1 n hnld .tpproxima lely 900 entries. 

MAIL LIST SERVICE 
DY ACOMP can provide ynu wilh <t cu.;tomil.ed mai l li.;t "lt•rvi('<' Yc-1ur custom~r / 
patitnl records are pl3ced in a mas ter computer file and yoti .ut' provided with ,1d· 
dressed. se lf -otdhesivt> l&tbels fo r your mailinJ.ts. T hese lab~ls may be sorted by n:ime , 
Zip Codt' , dole, or other identifiers. Wri te for fu rther dclails a nd ;:i price schcdutl' . 

TEXT EDITOR I (Letter Writer) Prier: S14_9s postpaio 
An 11.•asy to use , line-oriented texl editor which provides variable lin wid ths and simple 
p.lr.1~r<lph indexing. This lcx t editor is icll'a lly sui lcd for com posi ng le11crs a nd is qui ti:· 
cap.1b le or h1mdling much larger jobs. 

GAMES PACK I Price: 510.95 postpoid 
· •vcn cntert.iining games for less lhan a dollar a kiloby te! Pl.1y CAT 1\PULT. CRAPS, 
SWITC H. HORSERACE. SLOT MACHINE , BLACKIACK and LUNAR LA DER. 
This is ~n cxcelfcnt way to intr duce your children to computers. 

All orders are processed within 48 hour!. . Plra i;.c tnclose paymenl with order If p<tyl",.; b y 
r-..•\ASTER CHARGE or VISA, include all numbers 1;m C'.1rd . Foreign o rder ,1dd 10'~1 for 
shippin~ .ind ha nd ling. 

Write tor detailed descriptions of lht~ and olht'r programs av3il=:1blc from DYNA COMP. 

• DYNA COMP 
P.O. Box 162 

Webster, New York, 14580 
ew York Stale residents ple-ase add ? lli NYS sa l .s tax . 

~ I 
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The Direct Impact of 
the Computer 

Richard S Shuford, Editor 

Some years ago, I was doing volunteer work for a non­
profit organization . Late one evening we were preparing 
an important newsletter for mailing the next day. We had 
used a computer at Lenoir-Rhyne College, where l was a 
student, to prepare our adhesive address labels . We had 
pasted on all the labels when we found that our rubber 
stamp that said " ADDRESS CORRECTIO 
REQUESTED" had been lost. 

Groaning over our misfortune, we were just about to 
begin the time-consuming task of writing this message on 
every envelope by hand, when I had the following 
thought: the computer printed the address labels for us; 
why can 't it print this simple message? 

I began to consider how the job could be handled using 
the .computer facilities available. Adhesive labels were 
too expensive to print the message on and then affix to 
the envelopes. But wait , perhaps we do not have to use 
the labels. Could the computer printer print directly on 
the envelopes? 

A time-honored principle is that if there is a simple test 
to be made, make it. So I gathered up several newsletter 
envelopes and hastened to the college's academic com­
puter center to try it. 

The particular printing peripheral I had in mind was a 
Centronics Model lOlA, high-speed, serial character 
impact printer, which we loosely called a "line printer. " 
This Centronics machine prints dot-matrix characters by 
driving a column of print pins into an inked ribbon held 
before the paper as the print head moves horizontally. 
(Many other printers a lso work in this manner.) The Cen­
tronics printer has a paper-thickness adjustment , which 
soon became important. 

The Centronics printer was attached to a minicom­
puter timesharing system . I logged into the system, and 
quickly wrote a BASIC program . After a brief period of 
experimentation, I saved my program, logged out, and 
dashed back to the other late-night envelope-stuffers to 
report success . 

I led a disbelieving troop of workers carrying stacks of 
envelopes back to the computer room to see how I was 
going to save them a lot of work by letting the machine 
do some. My demonstration worked like this . 

I logged in and called up the BASIC program I had 
written for my experiment. This program is shown in 
listing 1 . I typed "RUN" on my terminal , and with one 
hand held a newsletter envelope carefully inside the print 
position of the Centronics printer, just behind the ribbon . 
As the others crowded around to see what l was doing, I 
hit the carriage return key on the terminal with my free 



hand. The print head buzzed and moved across the enve­
lope. I held up the letter, and all could see that 
"ADDRESS CORRECTION REQUESTED" was plainly 
printed on it in dot-matrix characters. 

Well, we set up an assembly line to insert envelopes 
into the printer and then to stack them. We found that 
using the computer printer actually was faster than using 
the rubber stamp, but I do not recommend buying a com­
puter if you can get by using a rubber stamp under nor­
mal conditions . The computer did allow us to get our 
mailing out on time. (Later on, of course, it was not so 
much fun to pay $0.25 for every corrected address that 
came back, but we got our mailing list updated). 

If you want to try to use this rubber-stamp simulator, 
observe these points. The print head can move very fast, 
and you can hurt yourself if you are not careful as you 
hold the paper inside the printer. You have to be sure to 
hold the paper in the right place . With the Centronics, the 
right place is approximately 5 cm (2 inches) to the right of 
the print head's rest position, behind the ink ribbon. Tim­
ing is not critical with this program . Note that the pro­
gram requires that you press the return key before it will 
print anything. There is no rush to insert the paper into 
the printer, since you just hit the key when you are ready . 

Finally, note that the paper-thickness adjustment is 
fairly critical for printing on an envelope that has a 
newsletter in it. Adjust carefully, so that the print head 
neither shreds the envelope, nor fails to print, nor jams 
and becomes damaged. 

The moral of this story is not that rubber stamps are 
obsolete. Rather this: a general-purpose computer system 
is exactly that-general purpose. If you buy a computer 
to assist you in keeping up with your tax records or the 
like, that is fine. But don't forget that the program deter­
mines the function of the computer. The next time you 
have a problem, whether simple or complex , perhaps the 
computer can help you with it. 

Listing 1: A BASIC program that uses a computer equipped with 
an impact printer to simulate a rubber stamp in printing a simple 
message many times. 

Line 10 determines what message is printed. Lines 20, 30, and 
40 print the message on the terminal for verification. Line 50 is 
used to give the human operator time to put the paper inside the 
printer in the correct position. The computer will not output the 
message to the printer until the operator presses the return ~ey 
in response to the INPUT statement in line 50. Variable B$ is 
merely a dummy variable. 

The LPRINT statement in this version of BASIC causes out­
put to the line printer. The T AB(IO) function causes 10 spaces to 
be printed before the message . Line 70 causes the program to 
loop indefinitely. Execution must be terminated by some means 
provided by the system . Such a means could be typing control­
C, pressing a Break key, or hitting a Reset switch. 

5 REM RUBBER STAMP SIMULATOR 
6 REM USE WITH COMPUTER IMPACT PRINTER 

10 A$ = " ADDRESS CORRECTION REQUESTED" 
20 PRINT " HIT 'RETURN' KEY TO PRINT" 
30 PRINT A$ 
40 PRINT " WITH PRINTER." 
50 INPUT B$ 
60 LPRINT TAB(IO); A$ 
70 GOTO 50 
99 END • 

f 14"1 li!Mfl·Bi!I i ;f J; I• J 
The largest family 
of disk drives from 
the largest supplier, 

drives come 
complete with 

power supply and 
cabinet. 

TF-Pertec FD200. 40 !rock. use both sides .......... . .. $382 
TF-3 Shugart SA400. 35 track. some as tondy ........ . ..... $389 
TF-5 MP! 851. 40 track I ...... . .... . ....................... $379 

TF· 70 Micropolls. 7 7 truck wi1h 195K o f sloroge ............ $639 
TDH· 1 Dual sided dnve. 35 rock . . . . . . . . . . . . . . . . . . . . . . . . . $499 

*MAXI DISK* 
Maxi Disk 1 10 Megobyle Hord Disk with 5 fix~: .. . ..... $6299 
5 remove te with controlle1 · · · · · · · · · · · · · · · · · 

Max• Disk 2: 10 Megabyte (fixed) ........... $5349 
winchester Technology· ·· · ··············· " 

. 77 tracks of Storage includes new lJOS· . ··············· $695 

PRINTERS 
DP800 Anodex. 80 column. 112cps .. . ... ... ....... . . . ... $950 
LP779 Centronic s 779 .. .. ... ... .......... .. .... . ... ... . $1099 
LP730 Centron1cs 730 . . . .... . ... . .. . ............... . . . .. $950 
LP700 Centronics 100·1 .... . .. . ... . ............ .. ... .. . $1495 
LP701 Centronics 701 ·1 ...... .. .. .... ....... . ....... .. . . $1759 
LP702 Centro ics 702-2 . ..... .. ... . .. ... .. . ...... $1995 
SP#-1 Splnwrlter-NEC .. . ..•. . .... . . ... .. . ... .. .. $2495 

NEW! LINE PRINTER 
BASE 2 

Base 2 Prrn ler 80. 132 col . graphics 
60 LPM with tractors ........ .. ......... ...... . $599 
* DRIVES FOR ANY MICROCOMPUTER¥ 

Does not include power supply & cabinet. 
MOD II DISK DRIVES NOW AVAILABLE 

Per1ec FD200 ... . . . ....... .... . . . ... .. . . . . ........ . . .. .. $282 
Pertee FD250 (dua l head) .. .. . .. ....... . ............ . ... $399 
Shugart SA400 (unused) ............................ . ... $286 
Shugart SA800 .. ........... . ................ .. .......... $479 
MP! 851 ........ .. ... . ....... . .... . .•... .•.... •..•...... $279 
MPI 852 .... . .. . ... ... ....... . ........... . .. .... ........ $349 

SOFTWARE 
New DOS• with over 200 modif1co hons and 

conectlons lo TRS·DOS . .. ... . ..... .. ....... . .• ....... .. . $99 
New DOS· 40 track .. .. .. . . . ......... . ..... . ............ $110 
AJA Word Processor ......... . ... . . . .. . ........ . ........... $75 
AJA Business Program . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $250 
Rocel Inf inite Basic ...... . ......... .... ................ $49.95 
Disk Drive Alignment Program .... . . . .. •.... . ...•........ $109 
Radix Dalo Bose Program ... . ....•........ . ....•..•.... $99.95 
Electnc Pencil ......... . ... .. ........ . ....... . ......... $150 

ALL PRICES CASH DISCOUNTED. FREIGHT FOB/ FACTORY 

MICROCOMPlJER 
TECH\IOlOGY 
INCORPORATED 

3304 W. MacArthur 
Santo Ano , CA 92704 

(714) 979-9923 

Circle 124 on Inquiry card. 

A pporot. Inc 

731 O E. Princeton Ave. 
Denver , CO 80222 

(303) 758-7275 

Circle 125 on Inquiry card. 
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FROM TRANSNET 
PURCHASE FULL OWNERSHIP AND LEASE PLANS 

PURCHASE PER MONTH 
DESCRIPTION PRICE 12 MOS. 24 MOS. 36 MOS. 

LA36 DECwriter II .. ....... . $1 ,695 $162 $ 90 s 61 
LA34 DECwriter IV . ... . . ... 1,295 124 69 47 
LA120 DECwriter Ill KSR .... 2,295 220 122 83 
VT100 CRT DECscope ..... . 1,895 182 101 68 
VT132 CRT DECsco~e .. .... 2,295 220 122 83 
DT80/1 DATAMEDIA CRT .. .. 1 ,895 182 101 68 
Tl745 Portable Terminal ... . 1,595 153 85 57 
Tl765 Bubble Memory Terminal 2,795 268 149 101 
Tl810 RO Printer ...... . ... 1,895 182 101 68 
Tl820 KSR Printer ......... 2,195 210 117 79 
Tl825 KSR Printer ... ..... . 1,695 162 90 61 
ADM3A CRT Terminal ..... . 875 84 47 32 
OUME Letter Quality KSR ... 3, 195 306 170 115 
OUME Letter Oualit~ RO .. .. 2,795 268 149 101 
HAZELTINE 1410 CRT ...... . 875 84 47 32 
HAZELTINE 1500 CRT . . ..... 1, 195 115 64 43 
HAZELTINE 1552 CRT ....... 1,295 124 69 47 
DataProducts 2230 Printer .. 7,900 757 421 284 
DATAMATE Mini Floppy . ... . 1,750 168 93 63 

FULL OWNERSHIP AFTER 12 OR 24 MONTHS 
10% PURCHASE OPTION AFTER 36 MONTHS 

ACCESSORIES AND PERIPHERAL EQUIPMENT 
ACOUSTIC COUPLERS • MODEMS • THERMAL PAPER 

RIBBONS• INTERFACE MODULES• FLOPPY DISK UNITS 
PROMPT DELIVERY • EFFICIENT SERVICE 

[%] TiiANSNErCoRPORATION 
1945 ROUTE 22, UNION, N.J. 07083 

201-688-7800 
TWX 710·985· 5485 

NO FRILLS! NO GIMMICKS. JUST GREAT 

DISCOUNTS 
MAIL ORDER ONLY 

HAZELTINE 
1400 
1410 ' .. . . . 
1420 ... . ... . 
1500 ' . . . ' .. 
1500(Kit) .. 

CENTRONICS 
779·2 
700·2 
703 lraclor ..... 
Micro Prin ter 
730 

NORTHSTAR 

} 

Call 
For 

Prices 

995 .00 
1350.00 

... 2195 .00 
. . . :!95 .00 

975 .00 

Horizon I assembled . . 1629. 00 
ki l . . 1339 .00 

Horizon It assembled . . 1999 . 00 
kil . . . . 1599 .00 

TELETYPE 
Mod 43 . . . . . 995 .00 

INTERTEC 
Superorarn 2495.00 

DIGITAL SYSTEMS 
Computer . .. $ 4345. 00 
Double Densily 

Dual Drive . . . . . 2433. oo 
TELEVlDEO 

912 ....... } 
920 ' ..... ' 

DEC 

Call 
For 

Prices 

LA34 1149 .00 
CROMEMCO 

Syslem 111 l!QQQ.£!! .. 4990.00 

TEXAS INSTRUMENTS 
810 Printer 1595.00 

ATARI 800 795 .00 

ADDS Regent 25 CALL 

Optima Cabin els (New) . 99 . 95 
s· Scotch Diskette . Box/29 .95 
a· Scotch Diskette ... . Box/34 .95 

Most Items In slock lor immediate delivery. Faclory·lresh, sealed cartons. 

DATA DISCOUNT CENTER 
Box 100 135-53 Northern Blvd., Flushing, New Yolk 11354, 2121465-6609 

N.Y.S. residents add appropriate Sales Tax. Shipping FOB N.Y. 
BankAmericard, Master Charge add 3%. COD orders require 25% deposit. 
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Cutting the 
Gregorian Knot 
Myron Pulier MD, 101 Cedar Ln, Teaneck NJ 07666 

Program development is more an artistic process of 
playful reshaping than it is an analytic process of sys­
tematic logic. This proved true in a search for an efficient 
way of handling dates in computer programs. 

Using dates in Julian day-number form simplifies 
manipulation of date information. For example, if the 
Julian date of the calendar date January 1 is 1, then 
February 2 would be 33 and December 31 would be 365, 
or 366 on leap year. Clearly it is easier to store a single 
number than to wrestle with a number triplet like 9/ 8/ 79. 
Furthermore, the Julian concept makes finding the 
number of days between two dates a trivial process . 

Calculation of the Julian date is complicated because 
Roman legislators altered Julius Caesar's orderly scheme 
by making the months uneven in length . This inspired 
Richard Grafton's famous table lookup. In the year 1570 
he wrote 'Thirty days hath November, April , June, and 
September," etc. While there's no longer much danger of 
copyright infringement, Grafton's method wastes 
memory space, rest his soul. 

According to Grafton the months with thirty days are 
the eleventh, fourth, sixth and ninth, which seems dif­
ficult to convert into a formula. If only Grafton and his 
politician forebears had given the second month thirty 
days as well! We would then be close to the familiar se­
quence 2,4,6,8,10, which can be calculated by the for­
mula B = 2 x A. If we plot the numbers 2, 4, 6, 9, 11 as 
the fi rst, second, third, fourth , and fifth numbers of a set 
(as shown in figure 1), all we need is a formula that 
threads a line slightly above the desired values for B. We 
can then throw away the fractional parts by truncating 
th~ resulting B value to an integer. In other words, we 
want a formula of the form: 

B = INT ( Cl x A + C2 ) (1) 

The determination of suitable values for the constants 
Cl and C2 may not be immediately obvious. An empir­
ical method for finding Cl and C2 is trial-and-error 
substitution using the following BASIC program: 

110 INPUT Cl, C2 
120 FOR A = o TO 13 
130 LET B = Cl * A + C2 
140 PRINT A, INT ( B ), B 
150 NEXT A 
160 GOTO 110 

I suggest you enter the above program on your own com­
puter and try values for Cl and C2. 



Whatyou'C' 
is what 
you get! 

C Compiler for CP/M. 
New, and available now! An easily affordable compiler 

incorporating most of the features of the full C language. 

BO SOFTWARE 
System requirements: CP/M and at least 24K of RAM 
Variable Types: char, int, unsigned 
Composite Types: arrays, structures, unions 
Pointers: to variables, structures, unions and functions 
Features: is a structured language, all functions (Programs) 

recu rsive; more powerful expression operators than any 
other von Neumann type language; allows lree-lormatted 
source; c lose enough to UNIX .. C to make conversions 
feasib le. 

Speed: On 2 MHz 8080, the statement 
for (i = 1; i < 30000; i ++) x = 5; 
takes about 4 seconds to execute. 

Package contains: compi ler, linker, library manager; standard 
function library; sample source files include games, a 
terminal emulator with disk 1/0 plus the source for 
many standard library function s; BOS C User's Guide; 
Book-The C Programming Language by Dennis Ritchie 
and Brian Kernighan of Bell Labs. Price: $125 

Recipient of the Computer Lib Seal of Approval 
"CPJ M is R /lademark ol Drg11a1 Hesea1ch (;orp Pnu1 •• n"' •1w1r;.,11000 =ioo r , ... , ... 1•11-1" • 1•9'10 

• • UNlX jg a 11aaemark o r Bell Labora1or1es ~1 :"~~·:.~~;·;:n,~·n;.~ ::._~.~r1~~:!~~ .,,:~ ~'::~:: 

Lifeboat Associates 
2248 Broadway, New York, NY 10024 (212) 580·0082 Telex. 220501 
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CP-80 COMPUTER 
CLOCK/CALENDAR 

~0•llN04R 
----~ 

A Real Time Saving Device 
For Only $149.95 + Shipping Charge 

CP-80 FEATURES: 

Exact time and dale on a ll computer prin touts • Time and date nol af­
fected by computer shutdown • Time and date set by software • Fune· 
tions as an e lapsed timer • Compatible with all standard parallel ports • 
Will maintain time and date on l ISV AC or optional standby power 

SPECIFICATIONS: 
Attractive two tone blue and white cabinet • 51/4 x 2 x 8 in . • 4 year 
calendar • Optional standby power • Requires one input and output 
para llel port TTL compatible and 115 VAC • 12 or 24 hour format • 50 
or 60 HZ operation • All software and diagrams Included 

TERMS : 
CHECK WITH ORDER • C .O .D. • VISA • MASTER CHARGE 

CP Products 
1427 Agnes Slreel 
Kansas City . Mo. 64 127 
816-483-1000 
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COMPUTER SPECIALISTS 

15% Discount 
on 

TRS-80's - I 
AND ACCESSORIES 

FAST 100 cps Centronics 730 PR INTER .. $800.00 

HI GHLY RELIABLE LOBO DRI V ES ... $375.00 

r:lH~~[] r:lfH~~ GEr:lE!ilT SYSTEr:lS 
DOWNTOWN PLAZA SHOPP ING CENT ER 

115 C SECOND AVE. S.W. 
CA IRO, G EORGI A 31728 

912-377-7120 

DEC LSI-11 
Components 
Dependable service 
at discount prices 
Domestic ~!B· ~=-

and Export 

m•n• 
Carnpu1er Supp~•ers .. ~nr:. 
25 Chatham Rd., Summit, N.J. 07901 
Since 1973 
(201) 277-6150 Te lex 13-6476 

1111111111111riii iil"i'lii'ii j'. 
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Figure 1: Fitting the numbers 2, 4, 6, 9, 11 to the straight-line 
equation B=C1XA+C2. Given thesequence2, 4, 6, 9, 11, we 
can represent this in two dimensions by letting the horizontal 
axis represent the order of the number in the sequence (first, 
second, etc) , and the vertical axis, the value of the number (2, 4, 
etc). Thus, the fourth number in the sequence, 9, gives the point 
(4, 9) to be plotted. These numbers are almost , but not quite, on 
a straight line. But if we stipulate that the line can go through 
the unit line segments extending above each point, then the in­
teger values can be obtained by truncating the values obtained 
with the INT function in BASIC. 

Playing around with this program shows that Cl can 
range between 2 and 2.5 if C2 is suitably chosen between 
-0.5 and 1. For example, setting Cl to 2.25 and C2 to 0 
gives the desired sequence of 2,4,6,9,11, ... for INT(B). 

Now we can turn our attention to the irregularities in 
the Gregorian calendar. First, let us temporarily give 
February thirty days (remember that month 2, February, 
is included in the above sequence). Next, calculate the 
Julian values of the last days of each month in this altered 
year . The numbers are 31, 61, 92, 122, 153, 183, 214, 245, 
275, 306, 336, 367. (The extra two days in February give 
us a 367-day year). Can we find a formula that threads its 
way along the last days of each month? 

We have 367 days divided among U months. That 
comes to a new month about every 30.58 days. If we use 
30.58 for Cl in the program we wrote, we find that the 
output comes close to the sequence we want. A few 
rninutes of tinkering with C2 shows that 0 .5 works nice­
ly. The expression M-1 gives us the last day of the 



preceding month. Substituting the values for Cl and C2, 
and using (M - 1) in place of A in equation (1) produces 
the equation: 

B = INT ( 30.58 x M - 30.08 ) (2) 

A quick check with our BASIC program shows that we 
can get away with three bytes less with the following 
equation: 

B = INT ( 30.57 x M - 30 ) (3) 

If we compensate for leap years and for the 28-day 
February, we have the following BASIC subroutine for 
computing the Julian date, Z, given the month, M, day, 
D , and year, Y. 

210 Z = INT ( 30.57 * M - 30 ) + D 
220 IF M < 3 THEN RETURN 
230 IF INT ( Y I 4 ) * 4 = Y 

THEN Z = Z - 1 : RETURN 
240 Z = Z - 2: RETURN 

Using the constant values we found for equation (3), 
line 210 calculates the Julian date of the end of the month 
preceding month M. Adding the day of the month to this 
produces a first estimate of the Julian da te of the given 
calendar date. Line 220 says that if it is before March, we 
are done. Otherwise, in line 230 we adjust for a 29-day 
February if it is leap year (until now we were credi ting 
February with 30 days), or for 28 days if it is not leap 
year . Let us forget about leap centuries for now. 

We can improve on this system. We have been defining 
the Julian date, Z, as the number of days since the 
previous December 31. To include information about the 
year, we can define a new type of Julian date, J, as the 
number of days elapsed since December 31 of some base 
year, say 1972. To calculate J, we first find Z, then add 
the days in each year between the present year and 1972. 
Years have an average of 365.25 days . lf we try 365.25 
for Cl and 0 for C2 in our original BASIC program tool , 
we get the Julian dates of the last day of each year. Tak­
ing December 31, 1972 as our base and the year, Y, in the 
form "yy" rather than "19yy" we modify equation (3) to : 

B = INT ( 30.57 x M - 30 ) 
+ INT ( 365.25 x (Y - 1 - 72)) 

This may be rearranged to: 

B = INT ( 30.57 x M ) 
+ INT (365.25 x Y - 26693.25) 

bringing us to the new BASIC subroutine : 

310 J = INT (30.57 • M) + INT (365.25 
• Y - 26693.25) + D 

320 IF M < 3 THEN RETURN 
330 IF INT ( Y I 4 ) * 4 = Y 

THEN J = J - 1 : RETURN 
340 J = J - 2 : RETURN 

(4) 

(5) 

The above will return negative values for dates before 
December 31, 1972. 

CONTROL THE WORLD 
THROUGH A EIA RS·232C PORT 

Circle 132 on Inqu iry card. 

ALI has designed a new control syslem lhal uses a slandard senal pon 10 communica te 10 over 
1000 ou1put points and read over 1000 inpul poin1s With lh1s syslem you can now conlrol relays. 
hghls , moiors. DI A. and sense pholo eyes . vollage . switches. AI D, keyboards and a 101 more All 
th is control over a single RS-232C link 1 All II lakes 1s a standard RS -232C porl and one or more ALI 
conlrol modules . per your 110 requiremenl . Up 10 225 modules can Ile connected 10 a srngle EIA 
RS-232C port 
The modules cons1s1 of an 1/0 CONTROL COMMAN DER lly rtselt or In con1unc11on with one ot the 
specihc 110 mlertace boards Each 1/ 0 CONTROL COMMANDER has 8 TTL lnpuls and 4 TT L out· 
puts . plus all of lhe circu11ry necessary tor proper address decoding and communica tions timing 
Each CON J ROL COMMANDER 1s cryslal controlled tor h1ghes1 acCLiraty and reha ll1h1y Baud rate is 
se1ec1ab1e lrom 150 to 9600 baud 
Various pertpherals can be ptu9ged 1n10 lhe 1/0 CONTROL COMMANDER 10 handle specific 1/0 
functions ASSM KIT 
110 CONTROL COMMANDER $149 $129 

• 8 TIL inpuls 
• 4 TIL oulpuls 
• 150 lo 9600 Baud 
• Cryslal con trolled 

RELAY INTERFACE 120 9B 
• 4 2A. 120V AC relay outputs 
• 4 5V· I 20V AC or DC opto·isotaled lnpu l s 

UNIVERSAL 110 , KEYBOARD DISPLAY INTERFACE 190 152 
• Up to 16 characler disp lay 
• Up to 32 digits display 
• Up lo 64 Individual Inpu ts 
• Sense lull ASCII keyboard 
• Up to 128 Individual outpuls 

ALPHA NUMERIC DISPLAY 179 155 
• 16 Alpha numeric d isplays 
• Males with UVKD 

THUMBWHEEL SWITCH UNIT 165 t45 
• 8 Dlq lls BCO lnpuls 
• 32 811 s TTL tnpul 
• Mates wilh UVKD 

~s you can see trom tnc above descopllon . you can mix and ma Ith modules 10 meet your specific 
1equlfements All this and more 0·1er a single RS·232C link !he above rs only a briel summary ol 
the available ophons 
TO ORDER CALL OR WRITE. 

PlJ AL INDUSTRIES 
• 15 Algonqu in Trail, Oakland. N.J. 07436 

• 
(201) 337-2030 i..-1 

"N J Residents add 5% sales lax • Dealers tnqulf1es Inv.led ... I 

MICRO AID® 
THE TEACHER'S HELPER __ 

MICRO AID® is an educational computer package designed 
to free th e teacher from much of the drugery inherent in testing. 
tracking, and grading students. 

FEATURING : • Quiz w ith instruction mode • Computer aided 
instruction with quiz mode • Multi student part icipation 
• Recording of stu dent grades • 3 levels of subject knowledge 
for individualized testing scores • Inventory build-up of test 
questions • Analysis of answers per student and entire class 
•Randomized questions rare ly duplicating a quiz • Hard copy 
printed questions for major testing. 

NO TECHNICAL EXPERIENCE NEEDED: Teacher simply 
types in questions. answers. and explanations. MICRO AI D® 
is designed as a plug-in, easy to use system with no technical 
background required. 

TEACHER IN FULL COMMAND: MICRO AI D® is "menu­
driven" in that it allows the teacher to select individualized 
teaching functions. perfo rm an activi ty wi thin a funct ion. 
choose the number o f questions to be on a quiz and sign on 
each student as he/ she si ts at the terminal. 

INEXPENSIVE & COST EFFECTIVE: MICRO AID® system ­
$9,900. includes 4 CRT keyboard terminals, CPU & printer, 
software, and instruction manuals. Software only, $750. In­
struction manual only, $40. Write or call for detailed in formation. 

t. ~ 1~ 111111 1 MICRO INNOVATIONS CORP. 
1 11 ~11n 1J11!11'!1f1U11rfilln1111)1l11111i1111111111111 1 420 LEXINGTON A VE .. NY 10017 
I 11 1 ~ ~ <212

> 
687

-
3637 

DEALER INQUIRIES INVITED 
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The world's most popular microcomputer, with 16K of 
memory and Level 11 basic for only $750, complete with 
full 90 day Radio Shack warranty. We accept check, 
moneyorderorphoneorderswlthVlsaorMasterCharge. 
(Shipping costs added to charge orders). 

- - . Disk drives, printers, 
peripherals, software 
and games . . . you 
name It, we've got it 
(Both Radio Shack & 
other brands). Write 
or call for our 
complete price list. 

:l.1i I "i.ii ~ 
:~ Fj 

Shown ls Level I, 
le"tel u lncludea 
Alphanumeric keypad. 

C&S 
ELECTRONICS MART 

Lid. 

32 E. Main Street• Milan Michigan48160e(313)439-1400 

~~M 0 
'1-(J ' , 11/,. ~ i 

' c 0 "' _/"l-{J: 

""'..p ~Q, ~ COMPu,. 
0 41 "o\) £1l 

TRS-80 PET 5100 
APPLE KIM AIM&S 

INEXPENSIVE CONTROL SOLUTION FOR 
HOME SECURITY · ENERGY CONSERVATION 

GREENHOUSES · ENVIRONMENTAL CONTROL 
INDUSTRIAL CONTROL · LABORATORIES 

WITH CLOCK AND CALENDAR 

Cmc·s µDAG system now Includes an Interface to the BSR X-10 remote 
conl rol modules. These low-cosl modu les allow conlrol over lamps, 
motors and appliances Wilh lhe CmC X-10 interface your compu ter can 
control 256 separale devices. Lamps can be turned on or off, dimmed or 
brightened. Alarms. ki lchen appliances. hi- tis. TVs. motors. pumps, 
heaters and more can be put under your compuler's conlrol. 

Direc l plug- in and software for most compu ters. 

Includes a c lock, ca l endar, digita l inputs and d i gita l outputs . 

Circle lhe reader service number, ca ll or wrile for our lalest calalog. 

CONNECTICUT microCOMPUTER, Inc. 
150 POCONO ROAD 

BROOKFIELD, CONNECTICUT 06804 
TEL: (203) 775-9659 TWX: 710-456·0052 
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Listing 1: BASIC routines for converting between the Julian date 
and the calendar (month, day, year) date and for determining 
the day of the week from the Julian date . In Processor 
Technology BASIC, the multiple-line user-defined functions 
(ending with FNEND) are permitted; also, J$(A, B) is the sub­
string of the unsubscripted string variable "]$", from Ath to Bt/1 
character. 

700 REH====================================~= 
710 REH 
720 REH. DATE HANDLING PACKAGE 
730 REH 
740 REH====================================== 
750 REH--------------------------------------
760 REH. CALENDAR TO JULIAN CONVERSION 
770 REH 
780 REH.Given diy, D, "onth, H and year, Y 
790 REH.returns the nu"ber of days elapsed 
800 REH.since Dece"ber 31, 1900. 
810 REH--------------------------------------
820 DEF FNJ<D,H,Yl 
830 LET X=INT(30.57•Hl+IHTl365.25•Y-39S.2Sl+D 
840 IF H<3 THEN RETURN X 
850 IF INTtY/4l•4=Y THEN RETURN X-1 
860 RETURN X-2 
870 FNEND 
880 REH 
890 REH---- ----------------------------------
900 REH. JULIAN TO CALENDAR CONVERSION 
910 REH 
920 REH.Given D, nu"ber of diys elapsed since 
930 REH.Dece"ber 31, 1900, returns day, D, 
940 REH."onth, tt, and year, Y. 
950 REK- --- ----------------------------------
960 LET Y=INTIJ/365.26l+1 
970 LET D=J+INTl395.25-365.25•Yl 
980 LET Dl=2: IF INT(Y/4l•4=Y THEN LET Dl=I 
990 IF D>91-D1 THEN LET D=D+Dl 

1000 LET tl=INTID/30.57l,D=D-INT130.57•Hl: RETURN 
1010 REH. 
1020 REH - -------------------------------------
1030 REH. JULIAN COHPACTION 
1040 REH 
1050 REH.Given Julian, J, returns 2-byte 
1060 REH.representation of J 
1070 REH------------------------------ --------
1080 DEF FNJt(Jl 
1090 LET Jl=INTIJ/256l: RETURN CHRIJll+CHRIJ-Jl•256l 
1100 FNEND 
1110 REH 
1120 REH--------------------------------------
1130 REH. JULIAN EXPANSION 
1140 REH 
1150 REH.Given js, a 2-byte representation of a 
1160 REH.julian, returns deci"al value ot iulian 
1170 DEF FNJllJtl=256•ASC(Jtll,lll+ASCIJt<2,2ll 
1180 REH 
1190 REH--------------------------------------
1200 REH. DAY OF UEEK CALCULATION 
1210 REH 
1220 REH.Returns day ot week ISundiy = 1) given 
1230 REH.the Julian, J 
1240 REH--------------------------------------
1250 DEF FNU<Jl 
1260 LET U=IJ+1l/7: RETURN INT<<U-INTIUll•7+1.ll 
1270 FNEND 



Now that we have a way of abbreviating the calendar 
date into a Julian date, we need a program for reversing 
the conversion. This is done by extracting the year, cor­
recting for a 28- or 29-day February, then extracting the 
month to leave the day of the month as the remainder: 

410 Y = INT ( J I 365.25 + 73 ) 
420 Z = J + INT (26693.25 - 365.25 • Y ) 
430 Dl = 2 : IF INT ( Y I 4 ) * 4 = Y 

THEN Dl =I 
440 IF Z > 91 - Dl THEN Z = Z + DI 
450 M = INT (Z I 30.57 ) 
460 D = Z - INT ( 30.57 * M ) 
470 RETURN 

Line 420 computes the day of the year, Z. Then Dl is 
set to 1 if the year is a leap year, or 2 otherwise. Z is 
adjusted for the proper February length in line 440, if the 
day is after February. The month is extracted in line 460, 
leaving D, the day of the month. Unfortunately, the pro­
gram above is wrong for New Year's Day after a leap 
year because the value for Y lags a bit. This can be 
managed by setting the divisor in line 410 to 365.26. The 
resulting inaccuracy will not cause trouble for thousands 
of years. 

You will see that selecting 1900 rather than 1972 as the 
base year will save two bytes each in lines 310 and 420 
and one in line 410. [Note: Astronomers calculate Julian 
day numbers using the date January 1, 4713 BC as a base; 
all historical dates become positive numbers . ... RSS ] 

If your version of BASIC handles character strings, it 
can compact each non-negative Julian date into two bytes 
of storage, which could speed input and output of dates 
by a factor of four. The following routine in Processor 
Technology BASIC essentially converts the decimal value 
of the Julian date to a base-256 number: 

510 Jl = INT ( J I 256 ) 
520 J$ = CHR( JI ) + CHR( J - Jl * 256 ) 

where CHR (Jl) is the character with the ASCII code Jl. 
Converting the string J$ back to a decimal value is done 
as follows: 

610 J = 256 * ASC ( J$ ( I , I ) ) + ASC 
( J$ ( 2 ' 2 ) ) 

where J$ ( n , n ) is the n-th character in J$ and where 
ASC(C$) is the decimal value of the ASCII code for C$. 
The two bytes in J$ can cover a span of 256x256/365.25 
= 179 years. 

The day of the week is readily calculated from the 
modulo 7 value of the Julian date. We can now reshape 
our programs into a compact and efficient package for 
handling dates between 190I and 2080. 

As for leap centuries, Pope Gregory luckily decreed the 
year 2000 a leap year, although 1900 was not. Century 
years not evenly divisible by 400 are not leap years. 
Therefore, the routines in listing 1 will be wrong for dates 
before March I, 1900, but are useful for most practical 
applications. • 
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These are superb professional quality 
implementations usually found on larger 
computers . Thorough documentation 
accompanies every DataArt product so you 
will be "up and running" immediately. In 
addition, all packages are delivered with 
CRT drivers for your terminal. 

SOFTWARE Micro1oft® Micro1oft® 
PRODUCT t CBASIC COBOL BASIC 

• Payroll S250 S500 S350 

• Accounts Rece ivable 250 500 350 

• Accounts Payable 250 500 350 

• Genere l Ledger 250 500 350 

• Bowl ing Secretary 350 350 350 

• Program Chain Utili ty 95 95 95 

• CRT Manager Uti lities 250 250 250 

• Data Communications contaC1 us - many protocols available 

Accounting packages based on Osborne Publications. 

CP/ M is a 1rademark of Digital Research Corporation. 
t Manv sohware packages also available for North Star 

Compu1ers. 

use x, y Genesis 
Applesoft Subroutines for 

Apple 11 graphs 

With x,y Genesis you'll have: 
smaller programs 
shorter programming time 
subroutines useful in any program 
periodic news on tips & applications 
a professional product 

At only $74.95 
Contact : 

FUTUREWORLD 
Dept. 82 

2514 University Dr. 
Durham, NC 27707 

(919) 489-7486 

Ask about our new business statistics software. 
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Have some 
great 

memories. 

16R PROM boards. 
• PROM can:! has 2708-type memory 
• Quality boan:I construction • 0-4 w ait slates 
• Address any 4K group to any 4K boundary 
• Control up 10 8 banks of memory • Fully 
assembled and tested • PRICE- $300 
CCallfornia residents add 6% sales 1ax) 

Expandable 5 MHz RAM boards. 
8 - 32K expandable RAM board uses Tl 4044 
memory • Runs at 5MHz • Fast 250ns access 
time • Bank select • Address any 4K block to 
any 4K boundary • Quality board construction 

PRICE-BK- $210: 16K- $378: 24K- $570: 
32K- $744: BK add-on kils- $162 
(California re5iden1s :idd 6% sales tax) 

Call or write Artec for details 

ARTE:C E1€CTRONIC<;, INC. 
605 Old County Rd .. San Carlos, CA 94070 

Telephone (415) 592-2740 
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Operation Codes 
of the 8080, 8085, 

and Z80 Processors 
D Martin Harrell 

313 Hollyberry Rd 
Severna Park MD 21146 

Manual conversion between assem­
bly language mnemonics and hexa­
decimal object code can be tedious -
particularly if much code is involved . 
However, the task does not have to 
be overwhelming. A conversion table 
helps immensely and is also a good 
training aid for novice programmers. 
It presents the entire instruction set in 
compact form, revealing usefu l pat­
terns, and also inconsistencies . 

8080 and 8085 O peration Codes 
Operation codes for the Intel 8080 

and 8085 microprocessors are shown 
in table 1. The only difference be­
tween the instruction sets for this pair 
is that the 8085 has two additional in­
structions: the read-interrupt-mask 
instruction (mnemonic RIM, hexa­
decimal code 20), and the set-inter­
rupt-mask instruction (mnemonic 
SIM, hexadecimal code 30) . They 
allow the user to control interrupts 
and a serial 110 (input / output) line, 
thus making them useful additions . 

The position of an 8080/ 8085 oper­
ation code in the table does not give a 
reliable clue about the implied ad­
dressing mode . Table 1 is generally 
organized according to the operands 
involved . Residing in the middle eight 
columns of the table (columns 4 thru 
B) for example, are the instructions 
for single-byte move, arithmetic, and 
logical operations . (Length attributes 
in this article refer to data , rather 
than instruction length , unless other-

wise noted.) Regard less of the 
column, progression through the 
eight possible choices for the source 
(second) operand is always in the 
same sequence as the user moves 
down a column : registers B thru L; 
followed by memory reference ; and 
finally, register A, the accumulator . 
Then, because each column has six­
teen entries, the sequence repeats . If 
the arithmetic and logical instruction 
groups do not seem to conform to this 
rule, note that the first operand 
(always register A) is implied rather 
than stated explicitly . 

This same sequence is used for ad­
vancing through choices for the 
destination (first) operand . In this 
case, however, progression is column 
to column from left to right, with 
each successive column containing 
two of the eight possible operands. 
The double-byte instructions also 
conform to this first-operand type of 
arrangement. Most of these appea r in 
the first four columns of the table ; 
however, the stack commands to 
PUSH and POP double-byte data are 
located at the far right in the top 
section. 

An apparent inconsistency appears 
in the middle of the table . Hexa­
decimal code 76 is the instruction to 
ha lt the processor (HLT). Expected 
there instead is MOY M,M, the op 
code meaning "move the content of 
the memory loca tion whose address is 
in the H and L register pair into that 
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~ TRS-80 • PERIPHERALS ~ 

I DISK DRIVES •· 16• MEMORVKITS • PRINTERS l rom • ~ 
: 40 tr.ch, with pow" 1,, TRS-80, APPLE. SORCERER CENTRON ICS. INTREGAL 
;: supply & case and cable wfiumpm and insuuctions DATA. NEC SPINWRIHR. = VERBATIM OISKffiES 13.00 ON E VEAR GUAR ANTEElllll TEXAS INSTRUM ENTS . 
=-~ OVSAN OISKffiES ! 4.60 All AT GREAT SAVINGS!! 

TAS-80 computers in stockll 

We also carry APPLE. SORCERER. PET, SO SALES product>. WE Will NOT BE UNDER SOLD. 

GAMES 

ANDROID NIM $14.00 
nim robo1s lhal wink and respond. 
Exc1Uen1 graphiu and sound. 
STAR TR EK Ill 114.00 
Travel 1h1ough 1he gaJuy on th! 
Enterpnse and de.stray kdingons. 
New updaled version. 
AIR RAID 114.00 
Rl!ll 1im1t shooting gallery. 
SARGON:CHESS ! 19.00 
Best chm lor TAS-80 
LIBRARY 100 . . 149.00 
100 games. utili ties, and business 
p1ogrilms In one pachge. 
G1eat value! 
ADV ENTURE 114.00 

disk 124.95 

TRS-80 SOFTWARE 
UTlllTIES eus1nss 

NEWDOS + 199.00 Gl. AR. AP. PAVAOll INTERAC· 
Enhanced DOS. Con1ains man~ TIVE 1350. 1epo11S include 
imPf'o~ements ovu TASOOS. 7 onb1llell invoices . openiclo1111d 
u.seful ul iti!ies buil1 in, For 40 accounrs. ageinQ. Trial balance. 
uack use also. Income st1U!mt1111 , bal.imce shHt. 
NEWDOS !49.0D Haodles 200 moun,., 1750 
Same as above without u1i61iu . m1nsac1tons. 
SYSTEM INTEGRATI ON TEST Stand alooo ol mh !95 

199.00 129.00 INVENTORY II 
tests mMIOty, disk drivu. ind 
pnnter. 199.00 
MICROSOFT FORTRAN 1325.00 
CPM . . l1 SO.DO 
RENUMBER s 14.00 

disk 117.00 
GZ LEVEL Ill 149.00 
FORTH by MMS SS5.00 
GSF by RAC ET I 24.00 

ac tivity listing, complele !'-sting, 
selecied bs li~. min imum quantity 
~earc.h , I 000 ii ems per d ~sk 
All ABOVE PROGRAMS 
BY SBSG 
ELECTRIC PENCIL 
by MichHI Shrayrr 

!99.00 

'sk s 150.00 
BEST word procusor lor the 
TRS·80 

Tile above lis r is just a b11el summ1ry of some of our mos1 popular soflw1te. We h1'ltt .1 l1rg e sel11c1ion of o•her 
sohware lor millny us.es and 1or many compulers . Oocumen111ion ror 1ny of our p1ogram.s is av1~1b le on re· 
quest. II you have any ques tions, please ~II. We wo_u_ld_1;_••_to_h_,._r_lr_om~yo_u_. --------

TO ORDER. CALL (IR WRITE: 

MIDWEST COMPUTER PERIPHERALS 

! 
PO Box 4 37 r------------, 

VIS4 WILMETTE. IL 6 00 91 I NEW YEARS I 
- · •.. ,.+, ,.., .• , Order D esk (8001323-4335 I SPECIAL I 

............. ,,. u Info & IL rei,den•• I 10% Discount on : 
C 0 D 1312) 251 -5028 l ail Software orders I 

' • • I over S/00 I 
• TRS~BO is n Regls rered Trademark o f Tandy Corp. '- ----- - - - ----1 

-

:;i 11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111r. 

HEATH® COMPATIBLE 

DG-320 32K RAM FEATURES: 

v Plugs into Heath • HS Computer. 
v Ready rouse. Ful ly assembled . tested &. 

burned in. 
v Opera res with exis ting Heath • memory. 
v Protected memory Output Buffers In the 

event of Address error. 
v U ri lizes popular 41 16 RAM devices. 
v Memory Address DIP switch changeable. 
v Arranged rtS 4 Independent SK Blocks. 
v Low Power Consumption: Less than 6 warrs. 

typical. 
v Transparent Refresh. 
Y' One year guaran tee. 
v Compatible w ith ,1 11 curren r HS peripherals. 

DeG Electronic Developmencs Co. 
brings you a rocally compatible. fully 
assembled and reseed 32 K RAM for 
Hearh • H8 computers. The OG-3 20 
has less chan 6 wans power con · 
sumpcion. This allows you to add a fu ll 
32K bytes of Random Access Mem­
ory w ithout taxing or replac ing your 
computer's power supply. Engineer­
ed co p lug -in and run without any user 
modifications. the DG-32D can be 

He.uh · .,nc1 HS ,, ,e reg1s1e1ed u.~demMkS ot 1he 

H e.Hh Corpor.uion, Bcnron H<t rbor. M ichigAn. 

used with or wi thout existing HS RAM 
withou r modification. Protection of 
the mem o ry output buffers is provid · 
ed in the evenr of assigning two 
blocks to the same add ress space. 
The OG-32 0 is the ideal answer to 
expansion of the Heath • HS com ­
pute r. . Low power consumption. 
low price. high capacity. total engi ­
neering and exacting production 
methods. 

BURNED IN 16K MEMORY CHIP SET 
H88-H89 . ... . .. . . . .. . .. . S89.00 

ORDlRING 1Nf0RMA11QN, DG -3ZD RAM .w~tl.1ble onlylrom DG Uecuon1 DevelopmenisCo .. P.O. Box 

I 124. 1817 So u 1h A1ms1ron~. Deni~on_ Tex.ti 75020. Check. m o ney ·order.VISA or M .ti1erCh"rge. rhon.e 
o rd('rS ,,ccep1cd on Cho\rge orders NO COD's. rorei n orders iic1d 30~ Texf\5 resiclems ·,,dd 5'\i.. tor VISA 
or M,\s rcr Ch,cuge 01d(!r~ Gdl Z I 4 °465 · 7805 \4 ?Q.00 freight prepaid. Allow 1hree weeks. for personal 

chec k~ to cle.u b,\nk~ 

Cl·S ELECTRONIC 
DEVELOPMENTS CO. 

32K RAM $479°0 
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First Nybble 

0 1 ..... 4 5 6 7 8 9 A B c D E F 

NOP MDV B , B MDV D, B MDV H, B MDV M,B ADD B SUB B ANA B ORA B RNZ RNC RPO RP 

LXI B LXI D I.XI H LXI SP MOV B, C MOV D,C MOV H,C MOV M,C ADD C SUB C ANA C ORA C POP B POP D POP H POP PSW 

STAX B STAX D SHLD STA MDV B, D HOV D, D MOV H, D MDV M, D ADD D SUB D ANA D ORA D JNZ JNC JPO JP 

INX B rnx D rnx H rnx SP MDV B,E MDV D, E MDV H, E MDV M, E ADD E SUB E ANA E ORA E JMP OUT XTllL DI 

nm B INR D INR H INR M MDV B,H MDV D, H MDV H,H MDV M, H ADD H SUB H ANA H ORA H CNZ CNC CPO CP 

OCR B OCR D OCR H OCR M MOV B,L MDV D,L MDV H, L MOV M,L ADD L SUB L ANAL ORA L PUSH B .PUSH D PUSH H .PUSH PSW 

MVI B MVI D MVI H MVI M MOV B,M MDV D,M MDV H ,M HLT ADD M SUB M ANA M ORAM ADI SUI AN! ORI 

RLC RAL DAA STC MDV B,A MOV D,A MDV H ,A MOV M ,A ADD A SUB A ANA A ORA A HST 0 HST 16 HST J2 HST 48 

MOV C,B MDV E, B MOY L , B MDV A , B ADC B SBB B XRA B CMP B RZ RC RPE RM 

DAD B DADD DAD H DAD SP MOY C ,C MOY E,C MOY L,C MDV A,C ADC C SBB C XRA C CMPC RET PCHL SPHL 

LDAX B LDAX D LHLD LDA MOV C, D MOY E, D MOV L,D MDV A,D ADC D SBB D XRA D CMP D JZ JC JPE JM 

DCX B DCX D DCX H DCX SP MOV C, E MDV E, E MOY L,E MDV A,E ADC E SBB E XRA E CMP E IN XCHG EI 

nm c nm E lllR L lllR A MOY C ,H MDV E,H MDV L, H HOV A ,H ADC H SBB H XRA H CMP H CZ cc CPE CM 

OCR C OCR E OCR L OCR A MOY C, L MDV E, L MOY L , L MOV A,L ADC L SBB L XRA L CMP L CALL 

MVI C MVI E MVI L MVI A MOV C,M MDV E,M MDV L,M MDV A ,M ADC M SBB M XRA M CMP M AC! SB! XRI CPI 

RRC RAR CMA CMC MDV C ,A MOY E,A MOV L, A HOV A , A ADC A SBB A XRA A CMP A HST 8 HST 24 HST 40 HST 56 

Table 1: Mn em onics of the operation codes of the 8080 and 8085 microprocessors arranged conveniently for conversion to the hexa­
decimal object code. This task is aided by the organizational consistency of the instruction set. Th e two instructions (RIM and SIM) 
found only in the 8085 are indicated by shading. 
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Text continued from page 194: 

same memory location ." The expect­
ed instruction is effectively just a slow 
equivalent of the no operation (NOP) 
located at hexadecimal 00. Hence, its 
replacement by the halt command 
improves, rather than degrades the 
power of the instruction set. Still, I 
wonder why an otherwise empty spot 
in the table was not chosen - as was 
done for the two additional 8085 
instructions . 

The right quarter of the table main­
ly contains program branching and 
data exchange instructions . Excluding 
the previously mentioned stack com­
mands, none of these have explicit 
operands so the previously discussed 
organization is impossible. The mis­
cellaneous natu re of these instruc­
tions also tends to prevent predictable 
order. 

Nonetheless, the op codes in this 
area have a consistent structural 
style . Most are arranged in com­
plementary order, with mutually 
exclusive conditions placed in the 
same column, separated by eight 
rows. The group of return instruc­
tions is typical. The unconditional 
return from subroutine command is 
hexadecimal C9. Starting immediate­
ly above it and proceeding to the 
right, four of the eight conditional 
return instructions are found . The 
other four (the complements) are 
eight rows higher. 

The order in which these condi­
tions appear is uniform from group to 
group . To determine that this is so, 
compare similar elements of the call, 
jump, and return groups . The uncon­
ditional jump (JMP) instruction is a 
curious exception . Its expected code is 
CB, but it actually appears eight rows 
higher in the table . Such exceptions 
are few enough not to be bothersome. 

ZBO Operation Codes 
The 280 is an enhanced version of 

the 8080. lt runs faster , has twice as 
many general purpose registers, and 
has a much larger instruction set. 
Included as a subset in this instruction 
is the entire repertoire of the 8080. 
(This compatibility exists at the 
machine language level , but not the 
assembly language level ; standard 
mnemonics and assembly language 
formats for the two processors differ 
considerably .) Thus, in hexadecimal 
object form , almost any program 
written for the 8080 wil l produce 
identical results when executed by a 

Circle 143 on Inquiry card . 

P&T CP/M®2 unleashes the POWER 
of your TRS-80 MODEL II 

Pickles & Trout has adapted CP/ M 2, one of the world's most 
popular operating systems, to the TRS·BO Model II and the 
result is spectacula r: 

• 596K bytes of usable stor· 
age at double density 

• Runs both single and double 
density disks with automatic 
density select 

• Sing le drive backup 
• Multi-drive software can run 

on a 1 drive system 
• Operates with 1, 2, 3, or 4 

drives 
• Full function CRT control 
• Type-ahead buffer for key· 

board input 

• Full access to both serial 
ports and parallel printer 
port 

• Fu lly software program· 
mable serial ports 

•Loads an 18K Basic in 2.5 
seconds 

• Full compatibi lity with exist· 
ing CP/M software and ap· 
plication packages 

• Full set of 7 CP/M manuals 
plus our own for the TRS-80 
Model II 

Introductory price: $175 
Prepaid, COO. Mastercharge or Visa orders accepted. 
Shipping ex tra. Call lornia resi dents add 6% sales tax. 

PICKLES & TROUT 
P.O BOX 1206. GOLETA. CA 93017. (805) 967-9563 

CP/M Is a trademark ol Dlg llal Research Inc. TRS·BO is a trademark of Tandy Corp. 

NEW PETS* - OLD PETS* 
NAtl" has programs tor au 0 1 !hem wne1her your PET' Is rne onginat BK. or the ongmal 8K w11n an 
expandea memory, 01 lhe new 16K or 32K rult keyboard machme, NAIL has programs tor yov Here are 
!he latcs1 NA IL programs for the new 16K and 32K PETS wflh PET f loppy d is k units: SYS32000'• (ror new 
32K PET) SYS160CXr (for new 16K PET) These machine language Sys1ems are availab le ror 1mmp,diate 
sh1pmen1 on disk, 1ape. or PROM Once loaded from tape or disk , the System remains residen t and 
undisturbed unhl power is turned off Immediately at your command are Ule lollowrng 22 lunc11ons · 

(1) . Load machine language program from disk (2) . Load machine language progra m 
from tape. (3) Save machine language program on d isk. (4) . Save machine language 
prog ram on tape. (5) Dump BASIC progra m on tape lor la ter appending. (6) . Dump 
BASIC program on disk for laler append ing. (7) . Append BASIC program from tape. 
(8) . Append BASIC p rog ram from dis k. (9). Renumber BASIC program with standard 
beginning line number and increment. ( tO). Renumber BASIC pro gra m with custom 
beg1nn1ng line number and increment. (11) . Disp lay contents of registers. 
( 12) . Dis play memory . ( 13) . Execute mach ine language program starl ing at address in 
program c ounter. (1 4 .). Execute mach ine language program beg inn ing at address 
given. ( 15). Exit to BA SIC. (16) . Compact BASI C program. removing all unnecessary 
spaces. ( 17). Eliminate from BASIC program ran ge of line num bers given. 
( 18) . Dis play d irectory lor d isk dr ive #0 . (1 9) . Display directory for d isk dr ive #1. 
(20). Trace execul ion o l BASIC program. (21) . Turn o tf Trace. (22) . Help. 

A NEW DIMENSION IN PROGRAMMING STYLE 
By using 1ne above Systems. you w ill develop a new and powerful p rogramming style For example. you 
can bu i ld up a library of powerful subroutines from your BASIC programs. Use the Eh min a to lunct1on to 
remove all al !he BASIC program except lhe subroutine you w1sn to isolate. Then. w1th the renumber 
funclion. you can give lh1s subroutine a dtslinclive se l of llne numbers No w, with l he Dump comma nd. 
yo u s lore this subrou tine on yo ur disk reserved for your libr ar y. Eventually you wi ll have a la rge setec tlon 
of subrovunes trom which 10 draw. Now. when you write a new BASIC program. you can simply drop in 
nny o t ltH? !lubfou11nes l rom yout llbrnry w il h t he Append command. U5e the Directory command 10 
rev1ew your l ibrary on disk Bolh 1ne System anCI your BASIC P'ogram remain undisturbed as you review 
the con1en1s of your disks. The subroutine can be p laced anyw here you want tt: at lhe beg1nn1ng , at the 
en d or any place m between You do 1h1s by renumbering the B ASIC progr am 1n lhe machine, and w hen 
the subroutine 1s Appended, n 1s au1omattcally merged wltn 1ne prograni al1eady 1n lhe machu"le, w11ti all 
hne numbers In p roper sequence Now y o u can renumbe1 the en1ire p rogram, tnen Compact It to save 
memory. and 1rien l urn on Trace 10 w atch II execu te tine by Jme w ith each line number show n on the 
screen as 11 executes 
SYS32000'" lor lhe new 32K PET· SYSl6000'" forlhencw 16K PET - SIOOon disk oroape . S200 to r PAO M 
which p lugs 1n 10 the PET ROM expansio n sockel 

For comp1e1e desc11p11on o f this and 0 1her p r ograms. wri te tor ca1a lo9 if342 

NAIL, Box F, Mobile, AL. 36601 
'PET is o lfa<Jemark of Commodore Busmess Machmes NAIL . SYS32000 ana SYS16COO are llademarks ol 
Na11ona1 Ar11hc1a t ln1e1119ence LaDora1ory 1919 NAIL 

" 
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- • Texas Instruments - --
You Don ' t Have 
To Be A Genius 

To Own The 

~~Home 
l ~, • lh Speec h Diel s 19.95 ! 

Modem 114 .95 · 

I Thorm al Prinlcr 399. 95 
RS 232 lllletlm 224 .95 

I Disk- Conlrollor 299.95 
Disk Dri' e 499.95 

I
Joyslick wair1 34 .95 
Ou.II Ca~selle Cable 1~ . 95 
V1<1co GrJpl1$ I 9 95 

I la1ly Lea nung Fun 29 95 
0e9rnnmg Gra111111~1r 29 95 

I 
E;uly l~Clg & Spc11 01c1 54 95 
01,iqnoshc 29 95 
Horiie F111a nc1al Otms1011s 29 95 

I Fooma11 29 95 
Phvs~ca1 ft1 11css; 29 95 

I llouse1101e1 Burlgol Mgl 44 95 
1,ix/lnvest Rec Kpg 69 95 
1rwes1mc-n1 Analysis 54 95 I Pmsonol Record Xeep1ng 49 95 
Sl.1hS llCS 54 95 

I VHWo c11es. 69 95 
Numl181 M.1g1c 19 95 Send S1 .00 for 12 page Color 

I Speech EthlOI •14 95 B h (R f d bl "th Spcew Syllllmsiw 149 9S roe ure . e un a e w1 . 
1,.111111.11 Emula tOJ 44 95 your Tl-99/ 4 order . ) I ~~~~~____, 

I 
Superior color. music , sound and graphics--
1111d a powcrf ul cxtcndcd BASIC--a ll huilt in. 

I Plus a unique, new Solid State Spl•cdi Synthesizer . 

Oepl ~ D 

fl Home Computer 

ORDER NOW 
SAVE $150 ·f rs FACTORY DIRECT SALES • 26K ROM 

I 1J1 JE. co1orados1 •Upto72Ktotal Retail Pr ice \ 1150 
Glo no '1o . CA 91205 • I P~on1 : (21 JJ24s - 1m memorycapac1ty You r Price 

ORDER TODAY • 16-color graphics 
In ld•I Store Huu•s l uel . fro IOAM 106PM capabilit y $ 999ss 
1$.11 9A M10 0PM CloseoSuno• &Monoay • Built- in equation - -

20 % deposil requlro d an C.0.0 orders I I 
I Cfl ~t • -Man.t10.cm °"l'SA M~1tJCn,1U I!' ca cu ator 

c .i. 1n 1u(111 .. ~ 011 ti~~ w.c• i..u cNeo ca o .itm•ar coi\1in.ct1 1~ 1 us ,. 1 Delive ry subj ec I to product 

•SATISFACTION GUARANTEED OR YOUR MONEY BACKI ava i lab il ity by manu lac 1,11er. I 

_______________________ .... 
Puc.e 'S uDJeCI 10 cnange wdnoul nr>11ce Re 1u MS gua ranieea Capv11gn1 IY79 fd(: tn1y D1rec1 SG.iles. 

Features: . . 
• MC6847 video display generator, on-board 8085 microprocessor. 
• Eight colors-green, yellow, blue. red, buff, cyan, magenta, orange. 
• !' 1 programmable modes ranging from 64x64 to 256x 192 In 4 and ·1 colors. 
• 110 mapped for true S-100 compatibili ty. 

Software: 
• Firmware Pack I-clear screen, change mode, plot point, draw line. alphanum· 

eric/semlgraph ic, read/write screen. 
• Firmware Pack II-relative and absolute modes, ellipses, alphanumerics (two sizes), 

30 hidden dot. 
• Firmware Pack Ill-shaped ellipses, shaded polygons. chain lines, move point, move 

line, bar graph, expansion port driver. 

CGS·8088 (Bare " Kil'") . . . .. . . . . - ......•. • - . . ... • .. •... . ....... .. . . ..... . ... . $ l 25.00 
(Includes Pt board, documentation, MC6847. MC 1372. 8065 and 2706 
with Firmware PacR I) 

CGS-806A (Assembled and Tested) ....•. . ... . . . . , . .. .. . .. - , ... ... ... . .... .. ... $399.00 
Fi rmware Pack II .. ..... . . .... .•. ... . .. •... .... .•...... - . . ...•. . ...... . ..... $ 6Q.OO 
Firmware Peck Ill . .. . ..•..... • ..•..•. •.• . ... • ...... . . . • . .. .. ....... , ....... $ 99.00 
Subloglc 2D Graphics Driver . ... .. ..... . , .... . . . . . . ... . .. . .. .. ........ . ...... $ 35.00 
Subloglc 3D Graphles Driver . _ .. . ... ••• , . .. ... • ... .. ... . . . .... .. ....... .... . . S 30.00 

Phone. Orders Welcome - Vlso/Mosterchorge - Add $3.00 fo r Shipping C, Hondllng e C•llfornlo Resldenls Add 6 % Soles Tu - Coll or wrlle for your free brochuro. 

BIOTECH ELECTRONICS 
P.O. Box 485, Ben Lomond. CA 95005 
( 408) 338-2686 

198 Morch 1980 ·SJ BYTE l'ub lic•lion> Inc Circ le 146 on inquiry card . 

Z80. Because of the Z80's generally 
higher speed, software timing loops 
are an exception to this upward com­
patibility feature. [Editor's note: 
There is also a s light difference in the 
operation of the parity flag . . . RSS J 

The similarities of the two instruc­
tion sets can be seen by comparing 
corresponding positions of table 1 
and table 2. Table 2 is the basic con­
version table for the Z80. For every 
valid 8080 instructi on in tab le 1, its 
correspondent in table 2 produces 
logically equivalent resu lts. The dif­
ferences between the two instruction 
se ts stem from the twelve positions 
unused by the 8080. These, which are 
clearly indicated in table 2, are used 
to greatly expand the Z80's capabil ­
ity . 

The Zi log Corp used the seven un­
filled positions on the left side of table 
1 and the uppermost one on the right 
side to give the Z80 processor the 
ability to perform relative branching 
and to exchange the contents of its 
two sets of registers . However, the 
use of hexadecimal codes 20 and 30 
for two of the jump relative instruc­
tions means that the Z80 is not as 
compatible with the 8085 as it is with 
the 8080. 

The real expansion of the ZSO's in­
struction set over that of the 8080 is 
the resul t of the interesting use of the 
four other empty spaces in table 1. In 
essence, the 280 uses them as pointers 
to four additional 16 by 16 tables, 
thus increasing the number of possi­
ble op codes by 1532. (The Z80 does 
not use most of these, but flex ibility 
for future expansion is certainly 
there.) Had this innovative use of the 
unimplemented codes not been done, 
the Z80 would have been limited to 
256 different op codes, which is only 
twelve more than the 8080. 

There is a penalty for this flexibi­
lity : all instructions in these expan­
sion sets must be multibyte. The first 
byte identifies the appropria te expan­
sion instruction set , after which , the 
second byte identifies the operation 
to be performed. Sometimes there is 
an additional third or fourth byte to 
provide data or addressi ng informa­
tion. 

Shift, Rotate, and Bit 
Manipulation Instructions 

Consider these pointer instructions 
one at a time. All of the instructions 
which begin with hexadecima l CB are 
con tained in table 3. All of the direct-
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First Nybble 

0 

NOP 

LD BC ,nn 

LD (BC) ,A 

INC BC 

INC B 

DEC B 

LD B , n 

RLCA 

11 
ADD HL,BC 

LD A, (BC) 

DEC BC 

INC C 

DEC C 

LD C, n 

RRCA 

1 2 J 4 5 6 7 8 9 A B c D E 

:?:'/ II LD B, B LD D, B LD H, B LD (HL) ,B ADD A,B SUB B AN D B OR 3 RET NZ REI' NC Ri>T PO 

LD DE,nn LD HL, nn LD SP ,nn LD B,C LD D, C LD H,C LD (HL) , C ADD A,C SUB C AND C OR C POP BC POP DE POP HL 

LD (DE) ,A LD (nn) ,HL LD (nn) ,A LD B,D LD D, D LD H,D LD (HL) ,D ADD A,D SUB D AND D OR D JP NZ ,nn JP NC ,nn JP PO , nn 

INC DE INC HL INC SP LD B,E LD D,E LD H,E LD (HL) , E ADD A,E SUB E AND E OR E JP nn OUT (n) ,A EX (SP) ,HL 

INC D INC H INC (HI,) LD B,H LD D,H LD H,H LD (HL) , H ADD A,H SUB H AND H OR H CALL NZ , nn CALL NC , nn CALL PO ,nn 

DEC D DEC H DEC (HL) LD B,L LD D,L LD H,L LD (HL) ,L ADD A,L SUB L AND L OR L PUSH BC PUSH DE PUSH HL 

LD D,n LD H, n LD (HL) , n LD B, (HL) LD D, (HL) LD H, (HL) HALT ADD A, (HL) SUB (HL) AND (HL) OR (HL) ADD A ,n SUB n AND n 

RLA. DAA SCF LD B,A LD D, A LD H,A LD (HL) ,A ADD A ,A SUB A AND A OR A RST OOH RST 10H RST 20H 

~ LD C,B LD E,B LD L,B LD A, B ADC A, B SBC A , B XOR B CP B REI Z RET C RET PE 

ADD HL, DE ADD HL,HL AJJD HL,SP LD C,C LD E,C LD L,C LD A,C ADC A,C SBC A,C XOR C CP C RET - JP (HL) 

LDA , (DE) LD HL , (nn) LD A,(nn ) LD C,D LD E,D LD L,D LD A,D ADC A,D SBC A,D XOR D CP D JP Z, nn JP C , nn JP PE,nn 

DEC DE DEC HL DEC SP LD C,E LD E , E LD L,E LD A,E ADC A,E SBC A,E XOR E CP E ... IN A, (n) EX DE , HL 

INC E INC L INC A LD C,H LD E,H LD L,H LD A,H AOC A,H SBC A,H XOR H CP H CALL Z ,nn CALL C ,nn CALL PE ,nn 

DEC E DEC L DEC A LD C,L LD E,L LD L,L LD A,L ADC A, L SBC A,L XOR L CPL CALL nn • LD E,n LD L,n LD A, n LD C, (HL) LD E, (HL) LD L, (HL) LD A, (HL) ADC A, (HL) SBC A,(HL) XOR (HL) CP (HL) ADC A,n SBC A,n XOR n 

RRA CPL CCF LD C,A LD E,A LD L, A LD A,A ADC A,A SBC A, A XOR A CPA RST 08H RST !8H RST 28H 

Table 2: Mnemonics of the operation codes of the Z80 microprocessor arranged for conversion to hexadecimal object code . Corre­
sponding positions of table 1 and table 2 generally perform the identical function , despite differences in notation . Enhancements of 
the 8080 instruction set are indicated by shading. Mnemonics used here are those specified by Zilog. 
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RET P 

POP AF 

JP P,nn 

DI 

CALL P , nn 

PUSH AF 

OR n 

RST JOH 

REI' M 

LD SP , HL 

JP M , nn 

EI 

CALL M ,nn 

CP n 

RST J8H 
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Circ le 148 on inquiry card. 

"DI' ECONOMICAL STC?,1.BUs* PLUG BOROS 
r/J"- F R 0 M Jfee/ii'i, 

MAKE SYSTEM EXPANSION AND 
INTERFACE BOARDS FAST 'N EASY 

4610 for soldering or 4610-2 for wire wrap-4610-1- Hi density, 
wire wrapping.Mounts ping. Mounts 35 16- wrap or solder.Mounts 
20 16-pin DIPs or pin DIPs or combina- 59 16-pin DIPs com-
combinations. tions. pact, 47 spaced. 

*card edge connector oins are connected to power Bare boards for tota l free­
and ground ouses per STD BUS convention. Tinnea dom in component mount­
buses and pads for easy soldering one side only . ing. 
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mode instructions to shift or rotate 
(in either direction) any byte in 
memory or in any of the eight active 
registers are located here. Table 3 also 
contains the direct-mode instructions 
to set, reset, or test any bit in any of 
these bytes. All of these operations 
have a length of two bytes. Interest­
ingly, there are more valid instruction 
combinations derived from the ten 
basic instructions in this table than 
there are in the entire 8080 set. 

Two features of table 3 are notable. 
The first is the absence of a "shift left 
logical" counterpart to the SRL com­
mand group . The shift left logical 
counterpart is not there because it is 
not needed ; the "arithmetic shift left " 
instructions in column 2 (hexa­
decimal) accomplish this function. 
The use of the same general organi­
zational rules indicated earlier for the 
8080 is the more important of the 
two properties of this table . Such 
uniformity is a good aid in locating 
instructions in this table. 

Indexed Instructions 
Instructions beginning with hexa­

decimal DD are in one of two indexed 
classes of instructions . These use the 
IX and IY registers respectively in 
forming a data address . Those related 
to the former are depicted in table 4 
and its associated table 5. 

The analogy between tables 2 and 4 
and between tables 3 and 5 is striking. 
The organizational patterns are iden­
tical - even to the point of using the 
same expansion technique. They 
should be identical . Each of these 
indexed instructions was formed by 
replacing the (HL) operand of an 
equivalent register-indirect instruc­
tion with the indexed notation 
(IX +d) . Thus, every operation that 
can be performed in the register­
indirect mode by the 8080 or 280 can 
also be performed in the indexed 
mode by the Z80. 

The resulting positional equiva­
lence between the two sets of tables is 
most helpful in determining the 
required hexadecimal code for the 
indexed instructions. An easy way to 
do this without having to refer to 
tables 4 or 5 is to first select from 
table 2 or 3 (as appropriate) the hexa­
decimal code for the register-indirect 
form of the desired operation. Then 
place a DD prefix in front of this code 
if the operation was found in table 2, 
or a DDCB prefix, if found in table 3. 

Texr continued on page 207 
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SI.A B 3 IT 0 , B BIT 2, B BIT 4 , B BIT 6 , B RES 0 , B RES 2,B RES 4 , B RES 6 , B SET O,B SET 2 , B 

SI.A C BIT O,C BIT 2 ,C BI T 4 , C BI T 6 , C RES O, C RES 2,C RES 4,C RES 6 , C SET O, C SET 2 , C 

S I.A D BIT O,D BIT 2 , D BIT 4 , D BI T 6 , D RES 0 , D RES 2,D RES 4, D RES 6 ,D SET 0 , D SET 2 , D 

SI.A E BIT O,E BIT 2 ,E BIT 4 ,E BIT 6 , E RES O,E RES 2 , E RES 4, E RES 6 , E SET 0 , E SET 2 , E 

SI.A H BIT 0 , H BIT 2 , H BIT 4 , H BIT 6 , H RES 0 , H RES 2 , H RES 4,H RES 6 , H SET O, H SET 2,H 

S I.A L BIT O, L BIT 2 ,L BIT 4, L BIT 6 , L RES 0 , L RES 2,L RES 4 , L RES 6 ,L SET O,L SET 2 , L 

SI.A (HL) BIT 0 , (HL) BIT 2 , (HL) BIT 4, (HL) BIT 6 , (HL) RIB O,(HL) RIB 2, (HL) RIB 4 , (HL) RES 6 , (HL) SET 0 , (HL) SET 2 , (HL) 

SI.A A BIT O, A BIT 2 ,A BIT 4 ,A BIT 6 , A RIB 0 ,A RES 2 ,A RIB 4,A RIB 6 ,,; SET 0 ,A SET 2 ,A 

SRA B SRL B BIT 1 ,B BIT J , B BIT 5, B BIT 7 , B RIB 1, B RES J , B RIB 5 , B RIB 7 , B S E:!' 1,B SET J , B 

SRA C SRL C BIT 1 , C BIT J ,C BIT 5,C BIT 7 ,C RIB 1 , C RES J , C RES 5,C RIB 7 ,C SET 1,C SET J , C 

SRA D SRL D BIT 1 , D BIT J, D BIT 5, D BIT 7 , D RIB 1 , D RES J , D RES 5,D RIB 7 , D SE:!' 1,D SE:!' J,D 

SRA E SRL E BIT 1 , E BI T J , E BIT 5, E BIT 7 , E RES 1 , E RES J , E RES 5, E RES 7 , E SE:!' 1 , E SET J , E 

SRA H SRL H BIT 1, H BIT J , H BIT 5, H BI T 7 , H RES 1 ,H RES J , H RIB 5 , H RES 7 , H SE:!' 1,H SET J , H 

SRA L SRL L BIT 1 , L BIT J ,L BIT 5 ,L BIT 7 ,L RES 1 , L RIB J ,L RES 5, L RES 7 , L SE:!' 1 ,L SET J ,L 

SRA (HL) SAL (HL) BIT 1, (HL) BIT J , (HL) BIT 5, (HL) BIT 7 , (HL) RIB 1, (HL) RES J , (HL) RES 5, ( HL) RES 7 , (HL) SE:!' 1 , (HL) SET ) , (HL) 

SRA A SRL A BIT 1,A BIT J ,A BIT 5,A BIT 7 ,A RES 1 ,A RES J, A RES 5 ,A RES 7 ,A SET 1 ,A SET J, A 

Table 3: Enhancement operation codes of the ZBO invoked by the hexadecimal CB instruction prefix. These CB class operations give 
bit manipulation , data shifting, and enhanced rotation capability to the ZBO. 
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SET 4, B SET 6,B 

SET 4 , C SET 6,C 

SET 4 , D SET 6,D 

SET 4 , E SET 6, E 

SET 4, H SET 6,H 

SET 4 , L SET 6, L 

SET 4 , (HL) SET 6 , (HL) 

SET 4 ,A SET 6 , A 

SET 5, B S ET 7, B 

SE:!' 5,C SET 7,C 

SET 5, D SET 7 , D 

SE:!' 5 , E SET 7 , E 

SET 5 , H SET 7 , H 

SET 5, L S~"'I' 7 , L 

SET 5, (HL) SET 7, (HL) 

SET 5,A SET 7 ,A 
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Circle 151 on inquiry card. 

Bringing Music 
Home 

LET MICRO MUSIC TURN YOUR 
APPLE II INTO A 

FAMILY MUSIC CENTER! 
VISIT THE APPLE DEALER NEAREST YOU 
AND ASK FOR A DEMONSTRATION OF 
MMl'S MUSIC COMPOSER 

Suggested rel ai l pr ice fie&:- $1 7 9. 
MM l 's Music Composer' '" library. Updates and 
addit ions to enhance your MMI Home Music 
Center . 

• 

• 

• 

Graphic Entry for 
Music Notation 

Available NOWI 

Incorporates the very best of a II ex isti ng 
music entry systems. Avai lable at cost to 
Music Composer owners. 

Envelope Shaping Available June 1 
Turn your MMI Home Music Center in to a full 
scale music synthesizer . 

Digisong Pak 's 
" Disco. Rock & Jazz" 
" Red Hot Bach .. 
"Oldies But Goodies" 
" Dixieland Swingers" 

Avai lable NOWI 
Ava ilable NOWI 
Avai lable NOWI 
Ava ilable NOWI 

Auto Digisong Player Ava ilable NOWI 
Sequence your own tunes. or Di91song Pak 
select ions for fu l ly automatic playing! 

Experiment Package Available Apri l 1 
Allows access to the heart of the MMI 
machine language interpreter that produces 
MMI musica l sound and graphics. 

MMl's " Learning for the Fun of It" library. 
Challenging. exciting music games 1hat 1rain 
students while they have fun . 

Ser ies 1: Musica l Games and other Tone­
Foolery 

• Maes1ro·s Magic Speller Ava ilable NOWI 
• Music Lover's Guide Ava ilable Apri l 1 

to Composers 
• Music Lover 's Guide Ava ilable Apri l 1 

10 Musical Symbols 
• Music Lover 's Guide Ava ilable April 1 

to Italian Terms 
• Music Lover's Guide 

to Musical Instruments 
• Music Lover's Guide 

to General Terms 

Ava ilable Apri l 1 

Ava ilable Apr il 1 

Series 2: The University Series, super 
sophisticated additions to the MMI Library, 
designed by leading educa to rs . 

• Melodious Dictator Avai lable NOWI 
Rhy1hmical Dictator Available April 1 

• Harmonious Dictator Available April 1 

• Interval Mania Available NOWI 

• Chord Mania Available Apri l 1 

Num erous additiona l music programs are 
ava ilable or in progress. For information, or to be 
placed on MMl's Software Up-date mai ling list. 
write or call : 

mo 
Micro Music tnc (309) 452-6991 

309 Beaufort, University Plue. Normal , IL 61761 
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First Nybble 
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RLC (IX+d) 

RRC (IX+d) 

h 
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1 2 J 4 5 6 7 8 9 A B c D E F 

RL (IX+d) SLA (IX+d) BIT 0, (IX+d ) BIT 2 , ( IX+d) BIT 4 , ( IX+d) BIT 6 , (IX+d) RES 0, (IX+d) RES 2 , (IX+d) RES 4, (IX+d) RES 6 , ( IX+d) SET 0 , (IX+d) SET 2 , (IX+d) SET 4 , ( IX+d) SET 6 , ( IX+d) 

RR (IX+d) SRA (IX+d) SRL (IX+d) BIT 1, (IX+d) BIT J , (IX+d) BIT 5, ( IX+d) BIT 7, ( IX+d) RES 1 , ( IX+d) RES J , (IX+d) RES 5, ( IX+d) RES 7 , ( IX+d) SET 1, (IX+d) SET J , (IX+d) SET 5, (IX+d) SET 7 , ( IX+d) 

Table 5: These DDCB-class operation codes are an indexed equivalent of the indirect-mode operation codes of the ZBO shown in tab le 3. 
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C irc le 153 on inquiry card . 
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You have been reading aboul our astounding !;! "' 
high performance microcompu ler products. 
Our X-9000 Pasca l MICROENGINE'"" CPU that 

i execu tes PHcal 13x feater than an LSl·11 
and 3x fHlerthan e PDP11 ·34. Our X-920 

~ CRT matches the features or the SOROC 10 140. 
Our X-8000 16-bi t CPU addreaaea SM bytH s:i.. 
of memory d irectly and is coming soon~ 

~ "Tri!dem.ntk Wcs1ern OiglUJ.I Co<por;11hon 

DISPLAY/EDIT TERMINAL "" ~ .... -:: ModelX-920 .. rl 

4' 
"'" § ~ ·- .;; 

s920 -:;;- ':ti ~ 
-ti 

~ ,;!; 
"' H 

"' S82Q (Without 18 lunctlon keys) 0: "' 
"1:$ 
0 0 0 <.; 

-:;;- s:: 
STANDARD FEATURES (partial llsl) 

~ 
-:;;- 9 

• Mlcroprocessor conuolled ,;!; ti • Seria l RS232C and 20 ma curren t loop < ·~ ... 
• 10 baud ra tes- 75 lo 19,200 <> "' ~ "' s:i.. • 24 lines x 80 charnc tc1s 0 
• 96 ASC II displayable characters '"' 0 

"' • Upper anci: lower case 
';;; .., "' • l2 x 10 charac tor resolulion "' + 

~ -!:: • Dua l ln1enslty displav t:: f-. • Clear lull in1ensUy dala on ly 
• Pt09rammabre re ... etse 11ideo "' .; 

~ :::> Programmable underline Ill l;.\ ~ • 105 l<cys with a1pha lock 

"' • 14 key numeric pad wllh decimal -ti 
• 16 specia l function keys 

-:0 -:;;- .!:! 
• e edll h.inction keys + + -:: • 2 block transmlsslOn keys ~ t:: 
• Se ll test mode 

<O .; < "§ 
• Pro1ect mode 
• Block mode 

~ 8 .2' • BO slorable rabbmg < ·;: 
• lnserVdere1e charactor and I Irie "' • Sc rolling "' ~ Cl "' "' ..l 

""' 
-:;;- ~ • Addtessable cu rsor -:;;- -:;;- -:;;- -:;;- -:;;- -:0 -:;;- + 

• A host ol other leatures, Including cursor contlols ;:.; ·;;; 
C'- t. ~ • ~ ~ + ~ ~ and romo1e commands such as clear 10 nulls, .... ;:.; ::; 

"' spaces. end of line. end ol screen: set hi.lo.zero < -:: inlonslty: set blin k: etc. "' "' "' :i :i <> "' :i _, _, _, _, _, 
"' • Optional screen prinl & 2nd page memory c; -:;;- -:;;-

For our system or for yours, in commercial. 
~ ~ 2: 

technical. educa tlonal or personal applications, 
...: the Computex X-920 Is unmalched in its crass. 

"' _; OJ 

"' "' .~ _, _, 
~ All leatures of the Hazeltine 1400 and ADM-3A 

Plus: 128 ASCII characte rs .. ':;;' 
~· ~ 7 x 10 matrix .. . Reverse t. ·r 
:~ -video . .. Print key . . . H 

OJ Shift lock . .. Transparent ci c.j -.:: mode ... Backspace . .. 

"' Tabbing . . . Integrated :i _, 
t>O 

numeric pad . .:: 
~ -:;;- ;::., 
+· ;:'; 0 
~ "ii. 

s799 ..; u E 
"' "' "" _, ..., 

"' 
Lisi price $9 5 6 -:;;- -:;;- " "' .2 

PERKIN-ELMER (Model 550) t. E ~ "' t; 
H ,., ~ .E 0 t.1 ~ "' i'!i "' "' Off the shelf delivery now on the Model X-920 <> "' < E _, 

and P-E Model 550. Add 40 lb. shipping. ,.. "1:$ 
Cuatomer aallatactlon la guarenleed. 1 "' 2 .... ~ ,.. lii Full refund with the return ot any product 

] 
,.. H 

within 10 days. X-9000 CPU S2995. Pascal ~· H t:: ,.. "'> MICROENGINE'" owners manua l $19.95; X-920 "' .... 
'-' H f;l ~ ope rators manual $10. postpaid. Caah prices. 51 ~ §l "' !'.! :i 10% down guarantees priority. IL residents add < 

~ 
S'lo sales tax. MHter Charge and Vlaa .. accepted. 

I~ :::0 Computex stands tor compe1ence. We service ". "' what we aell. Wrlllen hardware warranty. ,.. I-< 
Nationwide service contracts. Custom software. H 

We provide ellpert technlcal support. §l 
< 

~ .... 
·" i-l (312) 684-3183 .a 

£ ~ 

c20~.~~!!1' 
0 

~ §l 
< 

"'The Computer Expe rts" "· 
5710 Drexel Avenue 0 "' "' "' "" "' "' 

..., t.> <> ,, "-
Chicago, IL 60637 

iil 1Qt\f.N puo:::ias 
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D 
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F 

-4 
~ 0) ~ 
~:e~ ~ 
~rn:e-< 
~-4rn ~ 
~~~~ 

en- .lli1I 
~ rri ~ :=iii. 
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......, (.,) 111 • 
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....., CD 
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(j) u; 
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2 0J ~ 
'0 ' -no .,, 
~ . I ~ 
...... OJ m 
~(Jl ~ 
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I () mm 
.j:o. ~ 
CJ1 () 
CJ1 }> 

2 J 4 5 6 7 8 9 A B c 

SLA (IY+d) BIT 0 , ( IY+d) BIT 2 , ( IY+d) BIT 4 , ( IY+d) BIT 6 , ( IY+d) RES 0, ( IY+d) RES 2 , ( IY+d) RES 4 , (IY+d) RES 6 , ( IY+d) SET 0 , (IY+d) 

SRA (IY+d) SRL (IY+d) BIT 1 , (IY+d) BIT J, ( IY+d) BIT 5, (IY+d) BIT 7 , ( IY+d) RES 1 , ( IY+d ) RES J, ( IY+d) RES 5, ( IY+d) RES 7 , (IY+d) SET 1 , (IY+d) 

Table 7: Indexed instructions of the FDCB class, again employing the IY register. Note the similarity w ith table 5. 

By being a RAYGAMCO Member you receive substantial discounts on every item you 
purchase, including all hardware, software, accessories, even books and paper! You 
will also receive a monthly newsletter with all the latest available for your particular 
computer system, and much, much more - exclusive to RAYGAMCO Members only! 

Here's how to join. Fill out the information and mail. That's all there is to it. 
I want to be a RAYGAMCO Computer Discount Club Member. Please send my 
RAYGAMCO Membership card to : 

Name 

Address ----------------------------~ 
City State Zip _____ _ 

Computer (Brand Name) --- --------------------

1 would like information on (please specify system, part, accessory, book, program, etc.) 
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Circle 155 on inquiry card. 

The Fantastic lntertec 

INTERTUBE II 

List $995 - OUR PRICE $799 
12" 01splJV. 241.:80 lo1ma1 . 18 key nume11c keypad. 128 upper / 
low!.!I ease ASC11 char Reverse video. bhn 1ng Complotc cur 
~rn c1cldtess109 il1'd control Special user delinod conuol lune 
llCJn k.n~ Prol~ted and unp1otec1ed t.eld s line mse11/delete 
fmd chmac1ui 111.scHldelete ed1111lg Eleven special hne clrawmg 
s ymlJOls 

The Superb 

BANTAM 550 
PERKIN ELMER 

NOW FROM 

US AT 

$799 
wi th anti -glare 

CRT only 
$829 

OTHER VIDEO TERMINALS 
HAZEL TINE 1400, List $850 . 

1410. Li st S900 
1420 
1500. List S 1225 . 
1500 Kn. List S 11 25 
1510, List $1395 
1520. List S 1650 ... .. . 

SOROC 120. Lis t S995 
10140. List S 1495 ...... . 

TELEV IDEO 912 

S699 
$749 
$849 
$989 
$799 

$1089 
$1389 

$795 
$1249 
$789 

All prin ters below interface to TRS-80 

CENTRONICS 
730-1 parallel interface, List $995 ... 
779-1 , Friction Feed , List $1245 . . 
779-2 w/Trac tor, List $1350 . . .. . 
702-2 w/Trac tor, VFU. List $2480 . 
703-2 w/Tractor, VFU, List $2975 . 

$849 
. 949 
1049 
1995 
2395 

ANADEX 80-col. dot matrix printer . 895 
T.I . 810 w/ seria l/paralle l. List $ 1940 1735 
NEC Spinwriter for T RS-80, letter-aualitv. 

55 cps . . . . . . .... .... Call for price 

Disk Drives for TRS-80 
Choice of leading brands 

Only $359 each! 

$1 IPPING. HANDLING and INSURANCE Add S 10 10< 1cm11nals 
Moco1 ,,nr11 is st1l1>1)(:rCJ he.ght collect All puces subfec1 ro change 
iutJ all u 1ftJf-:;. ubie 1 to VVl!hdrawal wllhou l notce Above pocus 
arr: ror 111 l)iltd 01du1s Shgt111v h1ghc1 ortees prevr11f for c 1ct:f11 
t:..)rt l u11.h:1s. C 0 0 ·s. •1t; 

1:11:1 write for free catalog 

Mini Micro Mart 
1618 James St., Syracuse NY 13203 
(315) 422-4467 TWX 710-541 ·0431 
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Text cont inued from µage 200: 

Finally, place after this code group a 
disp lacemen t suffix, d . 

The Z80 also has a second index 
register, which is designated the IY 
register. Op codes which use it for 
addressing are contained in tab les 6 
and 7. It takes only a quick glance to 
notice the strong similarity between 
tables 4 and 6 and between tables 5 
and 7. As might be expected, virtual­
ly everything said previously about 
the IX class of op codes a lso refers to 
the IY class . The sole exception to this 
statement is that the IY-type instruc­
tions begin with hexadecimal code 
FD, instead of DD. 

Miscellaneous Additions 
All fifty -six instructions in the last 

of the four expansion sets begin with 
hexadecima l code ED. They a re listed 
in table 8. Though they are quite 
heterogeneous, they add considerably 
to the power of the ZBO. Among 
these, for example, are instructions 
that enhance the 16- bi t arithmetic 
capability, set interrupt modes, per­
mit complemen ting the accu mulator, 
and allow a register-indirect type of 
110 to be performed. There are 
instructions also, which allow coun­
ting or block processing to be done 
during loading, comparison, and 110 
operations. Even if the other three 
expansion sets were omitted, the 
inst ructions in this set would be 
highly useful additions to the basic 
8080 complement. 

With such a hodgepodge of func ­
tion, it is rather surprising that any 
order at all can be made of these ED 
class instructions. Nonetheless, con­
sistency with the other tables is main­
tained. It is evident from the arith­
metic and the leftmost 110 instruc­
tions that arrangement by order of 
first and second opera nds is used 
whenever possible. Separation of 
complementary functions by eight 
rows in a column is also followed. 

There are 696 va lid op codes in the 
seven ZBO tables . Without organiza­
tional consistency , conversion of 
these instructions from mnemonic to 
hexadecimal form wou ld be extreme­
ly difficul t and probably ridden with 
error . Fortunately, these codes are 
very well arranged, following the pat­
tern established for the 8080. It takes 
a little practice to become adept at 
making these transformations, but 
with the aid of these tables it can be 
accomplished successfully. • 

With E-Z CIRCUIT'S revolu tionary new 
pressure-sensiti ve Copper Des ig n 
Products, you actua ll y bu ild " instan t" 
professional caliber PC boards right in 
your own shop or home, WITHOUT 
chem ica ls, artwork , pho tography, 
screen ing or etch ing . 

The exclusive new E·Z CIRCUIT 
Copper Des ign System contains every · 
thing you need to produce or repair a 
profess ional, printed circuit board with 
elec trical and mechanical character· 
istics that simu late those of etched 
" production house " PC boards. Our 
unique Technical Manual, with easy-to· 
follow, i ll us trated "how to " tips and 

- --- For your copy ol this ralue- packed 
E·Z CIRCUIT Technical Manual & Catalog 
102. Including lnlormatlon on th e 
loca tion ol your nearest E·Z CIRCUIT 
Distributor. send $1.00 - plus SOc tor 
postage and handling - along with 
your name and address to: 

FOR YOUR APPLE 
Supeff alker is a peripheral 
system which permits the 
output of exceptionally 

Circle 156 on Inqu iry card. 

techniques shows and tells you how. 
E·Z CIRCUIT's pressu re·se(lsitlve 

copper produc ls a re only one 
dimens ion of the E·Z CIRCUIT family. 
The comprehens ive E·Z Cl RCU IT 
Technica l Manual & Catalog 102 
contains detailed Information on the 
entire product line, includ ing: 
• PC Drafting Aids to help you create 

professional PC board artwork 
• General Purpose PC Plug Boards, 

DIP & SIP Sockets, Terminal Pins, 
Wire and Accessories for building 
PC boards with today's fast , modern 
wire wrapping methods 

l~·i =iu=tJiT 'M 
by ® li•h•p &nphic•. Inc. 

® 
5388 Slerling Center Dri ve • P.O. Box 5007 
Westlake Village , CA 91359 U.S.A. 
(213) 991 ·2600 • Telex : 66-2400 

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

Available through Apple dealers worldwide. 

Mountain Hardware, Inc. 

Circle 157 on Inquiry card. 

LEADERSHIP IN COMPUTER PERIPHERALS 
300 Harvey West Blvd. 

Santa Cruz, CA 95060 (408) 429-8600 
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The Periodic Chart at 
Your Fingertips 
Using the Tl-59 

Bruce D Mar quardt, 1831 18th St Apt 44, 
N ational City CA 92050 

Innovative ideas that use hand-held programmable 
calcula tors a re penetrating in to the business and scientific 
communities . Concepts and ideas that previously could 
be tested only by large computers can today be perform­
ed in the palm of your hand . 

Because of my interest in programmable calculators, I 
am always looking for a challenge. While I was attending 
a chemistry lecture, a question presen ted itself to me: 
What is a chemist withou t a periodic chart? [Editor's 
Note: I have no re tort. . . . RSS ] 

Text contir1ued on page 210 

Look al i ts laci l ities : 

eTransmils 128 
ASCII codes 

•Can display last 30 
characters received 

eDisplays lull 
64-characler ASCII 
set on clear 16-
segmen t LEDs 

e25-llne RS232/c 
compatible interlace 

esingle 5V supply 
required al 400mA 
typical 

e110 or 300 baud 
transm ission selectable 

eParity codes, stop bi ts 
settab le to your standard 

eObeys bell , cursor and 
. data format control codes 

YPhone or write us for more delalls now: 

/ GR ELECTRONICS. 
,....;'°" 1640 Fifth Street, _,. 
~ Santa Monica, CA 90401 . 

.. ' · ' Telephone: (213) 395-4774. 
~~ '.Telex: 65-2337 (BT Smedley SNM) .• 
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listing 1: Keystrokes for the periodic-table program. The Tl-59 
should be configured for 319 program steps and 79 data 
registers , and the program will require two magnetic cards for 
storage. When running the program , the user can recover from 
an error condition by pressing CLR and beginning again . 

000 
1)1)1 
002 
003 
004 
005 
006 
007 
oo::: 
00'3 
I) 10 
I) 11 
012 
013 
014 
0 5 
016 
017 
01 ::: 
019 
020 
021 
022 
02:': 
024 
025 
026 
027 
02 ::: 
02·~ 

030 
O:c:l 
(1~:2 

o:::-::: 
0 :::4 
0~:5 
(1~:6 

(1~:7 

O:c:::: 
0~:·3 

040 
041 
042 
04 ::: 
044 
045 
046 
047 
04::: 
OH 
050 
051 
(152 
(1~1:::: 

054 
055 
056 
05? 
05::.: 
059 
oi:.o 
061 
062 
DE.J 
064 
cir:.5 
066 
067 
06::: 
069 
070 
071 
072 
(I('~: 

074 

,' t• L8L 
10 E ' 
~:2 :x: : T 
:::6 STF 
0:3 0:3 
:::7 I FF 
01 I) 1 
02 02 
65 65 
22 IHV 
:::6 ::;TF 

o:c: 
:::6 ::;TF 
01 01 
:::6 ::;TF 
02 02 
01 1 
6'3 OF· 
17 17 
4 7 CM :3 
o::: 
6·;. OP 
17 17 
01 1 
42 ::;TO 
04 04 
:~:2 >=: ~ T 
91 R/:3 
76 LE;L 
11 R 
71 S8R 
01 01 
t·:3 63 
29 CF' 
67 El) 

00 00 
40 40 
.12 :3TO 
04 04 
91 R/ S 
4:3 F.:CL 
04 04 
S 1 R/:3 
76 L8L 
12 8 
71 SBR 
0 1 0 I 
t .:3 t. ::-
2 '3 CF' 
67 EO 
00 01) 
55 :.5 
42 :::TO 
06 OE. 
91 R/ ·:; 
4:c: RCL 
1)0:, o.:. 
·31 R/ S 
76 LE:L 
1:::: c 
71 ·:;E:R 
0 1 I)[ 

4;:;: RCL 
05 05 
'3'3 PRT 
·3:3 RD \I 
91 F:/ :3 
76 LBL 
15 E 
71 :3 E:F: 
01 01 
63 6::: 
43 RCL 
0 6 06 

0 7 ~5 
076 
077 
07::: 
07'9 
o:::o 
081 
0:::2 
o:::c: 
0:::4 
o:::s 
0:::6 
0:::7 
o:::::: 
0 :::·3 
0 '30 
o·n 
on 
o ·3 :' : 
o·;i4 
0 ·~5 

0''.!6 
0·~7 
0%: 
09·~ 

100 
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10:3 
104 
11)5 
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107 
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10 '3 
110 
1 1 
112 
1 1:::: 
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115 
116 
117 
1 1 ::: 
11 ·;. 
120 
12 1 
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1n 
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FOR THE VERY BEST IN 
NORTHSTAR® COMPATIBLE SOFTWARE 

DATA BASE MANAGERS 
SPECIALll •10.00 OFF of Selector-Ill C2 

SELECTOR-Ill C2: SuperSoft is proud to offer tho Solector· lll C2 et a special $ 10.00 
discount . Selector Ill allows Instant recall o f any record using any Information Item in the 
record . This makes Selector-Ill the most powerful Data Base Menagement System In 
micro·computers today l You can define a data format and begin entering your date In 
minutes. Helps bring applications on line In hours instead of months . I Note: Selector· Ill C2 
requires CP/M and C BASIC· 2. not supplied· also 48K Ram required for some applications) 
Se lector·lll C2 is: S335.00 1$1 0 .00 off listll. (Manual alone : $20.00l 

INSURANCE AGENTS 
CRS - Client Record System. A complete program packege for the Insurance agent . CRS 
will provide you with very fast onllne access to your client records. print reports and mall 
labels . end give you au the information you will need to increase your sales through the 
use of CRS as a MARKETING TOOL. 

CRS stores a complete record for each client that includes the name, address, telephone 
I , os well es provisions for customer I , salesman I end up to six policies (expandable, if 
neodedl. Write for dateils. 

CRS comes with twol2) user's manuals . one for the owner, and one for ottice person· 
nell (minimal system: one drive. 40K RAM starting 2000Hl 9250.00 (Manual: $40.00) 

TEXT PROCESSORS 
TFS -Text Formatting System. At test a full featured text processor for NonhStar that you 
can rely on1 TFS has left & f'ight margin justification, page numbering . chaptering, page 
headings, centering, peged output & MORE. Suppons powerful text manipulation inclu· 
ding: 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 
'choin ' files together from di1k for documents larger than your current memory . 

TFS Is completely 'load end so· therefore you can stan using It at onca . You got twol2l 
user' s manual: one Is a Oufck Stan manual to get you golng In minutes. the other Is an in 
depth study of TFS. (TFS requires RAM from OOOOH to 2000HI $ 7 5.00 (Manual only : 
$20.001 

SPEECH SYNTHESIZER SOFTWARE 
' ANGLOPHONE ' - Lets any 80BOIZBO computer conven ordinary English Into phonetic 
codes to drive Votrax , computalker, and TRS·BO Voice synthesizes . This is a hardworking , 
tested prog ram sulteb\e for use in the most demanding situations. 'Details below) . Inquire 
tor specific prices and media. 

COMPUTER AIDED INSTRUCTION 
M I S S - Microcomputer Instructional Suppon System. A complete, self-contained CAI 
package eppliceble to home, school or business education. Includes everything needed to 
create a sophisticated computer learning environment . M ISS ellows one to create any type 
lesson complete with wrong answer branching, re-test, and complete record keeping. Tho 
student Is prompted 100% of the way end need have no specie I knowledge . A special 
feature Is the optional use of a unique algorithm which separates spell ing errors from incor· 
rect responses . Absolutely no programming knowledge is required . MISS is completely 
interactive end maintains complete records on any number of students end lessons 
(limited only by disk space) . MISS is a ·completely flexible system that will ellow you to 
either create lessons or to purchese pre -programmed lessons which run under MISS. Com­
plete with user's manuel ... ,$40.00 (Manual alone: $10.00) 

ASSEMBLERS 
ARIAN · A complete 8080 essembler that interfaces direc tly to your DOS. ARIAN is com­
pletely ' load and go' . Features include: dynemlc file and RAM allocation, custom disk and 
RAM command capability, several library routines directly accenable by the user. Also, a 
complete toxt editor, and system executive . ARIAN Is both power!ul end eesy to learn and 
use; It is an assembler that you can grow wlth . Comes complete with a 61 page user's 
manual (ARIAN requires RAM from OOOOH to 2000Hl $ 50 .00 I Manual elone : $ 10.00) 
ARIAN Utility Package • Several disk based utilllies . Includes a complete DEBUG 
Package: $ 50 .00 

PROGRAMMING LANGAUGES 
' T iny' Pascal · This is famous Chung/Yuen "tiny• Pascal . FAST - ELEGANT - STRUC­
TURED. Local and global variables plus procedure and function Independence make 'tiny' 
Pascal great for high speed applications . Compiles to BOBO code that executes up to 26 
times faster than BASIC . You also receive SOURCE to 'tiny' Pascal written In Pascal. This 
means that you can compile the compiler! Add feetures, relocete. etc. lyou w ill need 36K 
to do this) $ 40.00 

UTILITIES 
D E B E · (Does Everything But Eetll This Is a must for NonhSter user's. You can : COM· 
PACT & EXPAND BASIC programs. Compacting removes unnecessary spaces and 
remarks. This saves money and makes programs run faster. Expanding puts them back 
again . 

Cross-reference BASIC programs by variables and transfer statements. 
Global subs1itutlons of variables and transfer statements. 
Formatted print outs of BASIC programs as well . $40.00 

SPECIFY SINGLE OR DOUBLE DENSITY 

TRS-80 COMPATIBLE SOFTWARE 
'Tiny' Pascal FOR TRS-80 Energy-Miser 

Now you too con have Pascall The famous Chung/Yuen ' tiny ' Pascal has been specially 
designed lor the TRS·BOI 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 ls elso a great w ey to ledtn Pascal programming, & fun too. 

Best of all , you only need a 16K Level II TRS-801 No disk is required . Tho 'tiny• Pescel 
operating system hi self-contained and very easy to use. 

' Tlny · Pascal is a subset of standerd Pascel & includes: RECURSIVE PROCEDURE/FUNC· 
TION, IF THEN ELSE REPEAT/UNTIL, ' PEEK ' & 'POKE', WHILE DO. CASE. MOREi (Plus fuil 
graphics for your TRS·SOI . 

You can save and load programs to and from tape in bo1h source or compiler form . 
You get all this and more , plus a user's manual for ~40 .00 

SPEECH SYNTHESIZER SOFTWARE 
' ANGLOPHONE' : At lost you cen take complete advantage of your TRS·BO voice syn· 
thesizer. Forget about cumbersome phonetic codes . With ·Anglophone' you can simply 
use ordinary English . Completely lnterfeces w ith BASIC, or just about any other program· 
ming language . 'Anglophone' applies sophisticated pronunciation rules to transform nor· 
mal English spelling lnto speech using the TRS-80 Voice Syn1hesizer. Minimum hardware: 
Level II. 16K, Voice Synthesizer. Comes complete wjth user's manual and test prog1em. 

Energy-Miser Is a complete heating/cooling analysis program for your home, office or 
business I With Energy·Miser you can calculate heat loss because of poor insulation, leaky 
doors end w indows, poor planning and more . With Energy-Miser you can predict the 
annual savings on your utility bills for various Improvements 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 sole r, for insulating better, etc. Energy· 
Miser even takes into consideration 1he Energy Tax Credit l Energy-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 16K Level II , No Disk Required) 

' TALKING TERMINAL': The ·Talking Terminal" program turns a TRS·SO into a talk­
ing computer terminal. The ' Talking Terminal' program receives input from a remote com~ 
puter and conve"s it to spoken words . Its many user options include: Instant Repley, spel l· 
ed speech , silent or pronounced punctuation, and more. Minimum hardware: Level 11, 16K, 
Voice Synthesizer. AS ·232C board end expansion Interface ..... $ i 45 .00 
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(a) A ' B' C' D' E' 

A B c D E 

~I , ... 
(b) Atomic Weighls 

Load Load 
Atomic Atomic Initialize 
Number Weight 

N 
(Occurrence Atomic Sum of Run 
of an Number Weights 
Al om) 

Figure 1: Placement and definition of user-defined keys. Given the placement 
of the user-defined keys in figure la, the program tape in figure lb shows the 
meaning of each key. For example, user-defined key A is used when entering 
the value for N. See tables 1 and 2, which describe the usage of these keys . 
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Table 1: Loading and changing atomic weight information . Th e 
first routine allows the user to enter the atomic weight for all 
elements, starting with element 1 and continuing through ele­
ment 106. The second routine allows tlw user to make changes 
to a group of consecutive elements. Since two atomic weights 
are stored in a single register, both weights for an odd-even pair 
must be entered even if only one of the two is to be changed. 
Pressing the RI S button causes the calculator to request the next 
odd-even pair of atomic weights. The E' key, used to end this 
loop, can be pressed only when the atomic number showing in 
the display is odd. 

Steps Procedure Press Display 

To load atomic weight 
1. In itialize. E' does not 

change 
2. Enter 1. A' 1 
3. Ente r atomic weight for B' 2 

atomic number 1. 
4. Enter atomic weight for RIS 3 

atomic number 2. 

Enter atomic weight for R/S 107 
atomic number 106. 

5. Initialize. E' does not 
change 

6. Load data into banks 2, 3, and 4. (Refer 
to owner' s manual for Tl Programmable 
58/59.) 
(The program is now complete . The load 
subroutines wi ll not be needed unless a 
change of data is required at a later 
date.) 

To change atomic weight data 
7. Initialize. E' does not 

change 
8. Enter n, where n = 1, 3, 5, ... 103, 105. A' n 
9. Enter atomic weight for n. B' n+1 

10. Enter atomic weight for n + 1. RIS n+2 
(n + 1 is even) 

11 . If the number displayed is odd, press E' does not 
E' to exit the "change atomic weight change 
data" routine. 

12. To nicall atomic number for the next CLR, B' Atomic 
atomic weight to be entered . number 
(Step 12 is performed when the operator 
init ializes with n, an even Integer, 
thereby initiating an error condition.) 

13. Repeat steps 9, 10, and 11 to continue. 

Text continued from page 208: 

I realized that a programmable calculator could easily 
be used to store and retrieve data contained in the 
periodic chart; once this is done, the user can manipulate 
periodic-chart data with a small chance of error. Using 
the Texas Instruments Tl-59, I developed the program 
shown in listing 1. 

This program, documented in tables 1 and 2, contains 
two types of routines, the first for loading atomic 
weights, and the second for retrieving them. I decided to 
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Table 2: Retrieval of data from the program. The first routine 
finds an element's atomic weight, given its atomic number. Th e 
second routine calculates the molecular weight of a molecule 
given a set of quantity/ atomic-number pairs that describe the 
molecule. The quantities marked with asterisks (*) denote 
numbers that will be printed when a PC-lOOA or PC-lOOC 
printer is attached. 

Steps Procedure Press Display 

To find atomic weight 
1. Initialize. E' does not 

change 
(When program is initialized, the display 
Is preserved.) 

2. Enter atomic number. B,E value of 
atomic 
weight* 

3. Repeat step 2 for new atomic number. 

To find molecular weight 
4. Initialize. E' does nol 

change 
5. Enter atomic number. B does not 

change 
6. Enter how many of that part icu lar A,E A X 

element. atomic 
weight* 

7. Repeat steps 5 and 6 for each element. 
8. Calcu late tota l weight (sum weight.) c total 

weight of 
mole· 
cule• 

(Note: label C is a subtotal.) 
9. To find weight of a new formula, go to 

step 4. 
10. Recall last A entry (when desired) CLR, A Last A 
11 . Recall last B entry (when desi red) CLR, B Last B 

(Steps 10 and 11 are merely for conve· 
nience and do not interfere with program 
flow.) 

Table 3: Table showing usage of registers 00 thru 79 in tlie 
periodic-table program, listing 1. The atomic weights must be in 
the form of XXX.XXX; leading and trailing zeros will be 
automatically inserted. 

Register 
Number Use 

00 thru 09 Used. 
10 thru 19 These reg isters are left open to allow the operator 

to store additional data during program use 
without altering internal program executions . 

20 thru 72 Used to store atomic weights. 
73 thru 79 Not used. 

sacrifice speed of execution for ease of operation and pro­
tection of loaded data. 

This program will enable you to : 

• Display atomic weights by entering the correspon-
ding atomic numbers. 

• Calculate molecular weights. 
• Calculate any combination of atomic weights. 
• Load atomic weights either sequentially or random­

ly. 
• Print values using the PC-lOOA or PC-lOOC printers. • 
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VULCAN DBMS 
THE PROFESSIONAL and PERSONAL 

DATABASE MANAGEMENT SYSTEM 

• 

• 

• 

For 8080/ ZSO systems under CP/M or PTDOS 

VULCAN is a complete database management system that has 
38 powerful, easy to learn, English-like commands to 
manipulate files, records, fields, and scratch-pad variables. 
VULCAN has a command repertoire which includes such cc-m­
mands as: SORT, REPORT, APPEND, INSERT, EDIT, 
COPY, REPLACE, LOCATE, DISPLAY, DO, LIST, and 
LOOP. 
VULCAN JR. is an interactive inquiry/ response system 
VULCAN can be used in interactive or program mode. The 
program mode uses modern structured command programs to 
combine powerful DBMS operations. 
VULCAN is written in assembly language for efficient infor­
mation processing and requires 36K bytes CP/ M system and 
one or more disk drives. 
VULCAN can accept or store data in standard ASCII files to 
be compatible with BASIC, FORTRAN, word processors, etc. 
VULCAN can be used for mail lists, inventory, accounting 
systems, parts lists, etc. It puts you in fingertip control of your 
data . With VULCAN, you don't need to write a program to do 
something out of the ordinary. 

•VULCAN (CP/M or PTDOS) $490 
"VULCAN JR. (CP / M only) $ 98 
Manual only $ 25 

SCDP 
Software Consultation Design 

and Production 
6542 Greeley St. 

Tujunga, CA 91042 (213) 352-7701 
California residents add 6% sales tax . 

Our Model 60 is called " The 
Blue Box" by thousands of 
users . This compact unit 
P.acks the most testi ng capabil­
ity per dollar. Pinpoints the 
source of trouble between the 
Modem and Terminal. Pro­
vides access to all 25 lines of 
the EIA RS 232 interface. Has 
12 monitoring LED 's plus two 

Circle 160 on Inquiry card. 

voltage-sensing LED's. 24 
miniature switches allow iso­
lated testing and observation 
of all signals . Mini-jumpers 
included for cross-patching 
and signal monitoring . Sturdy 
10 oz. unit has hard plastic 
case, is battery powered , reg­
ular or rechargeable . Im­
mediate delivery. 

D INTERNATIONAL 
DATA 
SCIENCES, INC. 

7 Wellington Rd .. Lincoln , R. I. 02865 • Tel:(401 )333·6200 •TWX: (710)384-1911 
Expon: EMEC. 2350 S. 301h Ave .. H'allandale. Florida 33009 

EXCITING MAIL ORDER DISCOUNTS 

APPLE II 32K '1050 
APPLE II 48K '1100 

•COLOR •GRAPHICS •SOUND 

APPLI D ACCISSORllS 
CORVUS 10 MEGAB'l'TE DISK DRIVE •. 14850'" CLOCK/CALENDAR CARD ••• .• •• •• , •• S170• 
PASCAL LANGUAGE S'l'STEM ••• •••••.• 445• INTROL X· 10 SYSTEM •.•. • .. • •• . . • •• . • 240• 
GRAPHICS INPUT TABLET • . • ••• .•• •..• 975.. SUPERTALKER SPEECH SYNTHISIZEA ,. ?40 .. 
DISK It •llh CONTROLLER CARD •••.• . • 4115• ROMPLUS CAR.a • • • ••.• ••• . • .•• . . • •• , . 150 .. 
DJS.I( II wllhoul conttol l• r , ••• . •••••• , •• 440.. HUERISTICS SPEEC~U..INK 2000 • , •••• , • 2.25• 
APPLESOFT F1RMWARE CA RD • •••• •••• 155.. DC HAYES MICROMODEM II • •• , , ••• , , . 335 .. 
INTEGER FIRMWARE CARO . . , • • •.••... 155.. ALF MUSIC S'l'NTHISIZER • • , • ••• , ••• , .• 245 .. 
PARALLEL INTERFACE CA.RO .......... 155.. SSM AIO CARD (Jlf.ITI ........ . ....... .. 125• 
SERIAL INTERFACE CARO.... • • • • .. 180.. SSM AIO CARO (Aln . .. .... . .. , •• , ... 11it10 .. 
COMMUNICATIONS CARD . . . ..... . .... 190• NOVATIONCAT MODEM .... . . . , •••• ,. 1H• 

ANADEX DP 8000 . 
CENTAONICS 730· 1 
AXIOM EX·80 1 . 
AXIOM EX·820 
TRENOCOM I 00 

PlllNTl•S 

•84K S.100 DYNAMIC RAM BOA RO 
•WORKS WITH z-eo, 8080 & 8085 
•POWER CONSUMPTION 5WATTS 
•BANK SELECT •PHANTOM REFRESH 
•NOWAIT STATES REQUIRED 
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. $7 85 00 
795 00 

. 495.00 
19500 
335 00 

THE AMAZING soRcERER·- •• r $9 s s.o o 
The SORCERER is e Z80 CPU based micro· 
comlJ',lfer ln tornally e:itpandable lo 48K. 4K ROM 
resident monl1or. 110 connector lor S· IOO ex· 
pension ?are.Itel and serial Interface Dual 
cassette 110 . Grophie resolu tion ol 240. JC 5 12, 
30 lines ot 6 4 characters. 8 x 8 dol matrix. 
Full ASCII set (upper and lower case}, plus 
.s1andatd gral)hlc symbafs. User may deline 
up 10 128 charactors Keyboard Is 63 ·key 

~~~:i~~~~~:n~~pe, pfus a 16 key :12K 1,145.00 48K 1,295.00 

LEEDEX VIDEO 100 
12" BLACK & WHITE MONITOR 

•VIDEO BANDWIDTH 12 MHz :t3db 
•COMPOSITE VIDEO INPUT 

512900 

SOROC IQ 120 
• SERIAL RS232C 
• FULL ASCII UPPER/LOWER CASE 
• NUMERIC KEYPAD CURSER KEYS 
• SCREEN CONTROL & $775 

PROTECTED FIELDS 

•ALSO AVAILABLE• 

SOROC IQ 140 s1,22s.00 
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KIM-1 Multiplication and Division 
James C Couchman, General Dynamics Corp, Fort Worth 

Division, POB 748, Fort Worth TX 76101 

When I bought a MOS Technology KIM-1 microcom­
puter to use in a specific control function, it arrived with 
a set of comprehensive instruction, programming, and 
hardware books. As soon as I connected a 5 V power 
supply, I was able to interact with the machine through 
the hexadecimal keyboard and light-emitting diode (LED) 
display. It was a bit more difficult to get our Teletype to 
work with the KIM-1, but with a slight adjustment to the 
teleprinter timing, the problem was cured. 

The KIM-1 is still a real bargain, with features in­
cluding the 6502 mjcroprocessor, 2 K bytes of read-only 
memory (containing the Keyboard Input Monitor from 
which the name is derived), an interval timer, fifteen 
input and output lines, 1 K bytes of programmable 
memory (with address logic for 16 K bytes), and prob­
ably some features I have not yet djscovered. 

Since the KIM-1 is programmed in machine language 
using a set of fifty-six instructions, I believe that the best 
way to learn to program it is to not just read about it, but 
do it. One should just start writing code, and, in time, the 
power of the basic instruction set will really be under­
stood and appreciated. 

Once the user is familiar with the capabilities of the 
KIM-1, he begins to wish that it could do more. One tool 
that provides more capability is a set of software routines 
that perform sixteen-bit multiplication and division on 
the 6502 processor . After I searched for a suitable set of 
routines, I concluded that I would have to write my own. 

To prevent you from having to "reinvent the wheel," 
I am presenting these routines here. In developing these 
routines , I enlisted the invaluable assistance of my 
associates GR Arnett and JR Williamson . These routines 
should work without much difficulty on other 6502-
based computers. 

Sixteen-Bit Routines 
These routines can multiply and divide two 16-bit 

signed quantities together and produce a signed 16-bit 
result. The routines are written as relocatable sub­
routines. 

In multiplication, the high-order byte of the first 
multiplicand is loaded into hexadecimal location 0000, 
and the low-order byte into location 0001. The high-
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order byte of the second multiplicand is put into location 
0006, and the low-order byte into location 0007. 

In division, the high-order byte of the divisor is loaded 
into hexadecimal location 0000; the low-order byte into 
location 0001. The high-order byte of the dividend is 
placed into location 0006, and the low-order byte is load­
ed into location 0007 . If the value of the divisor is zero, 
the division routine will return control to the calling pro­
gram . 

For both the multiplication and the division routines. 
the answer is returned in hexadecimal locations 0002 
(high-order) and 0003 (low-order byte). It should not be 
very hard to change this if need be. 

An example of a simple calling routine is shown in 
listing 1. The calling sequence is essentially the same for 
both multiplication and for division; only the value con­
tained in the two bytes that follow the jump-to-sub­
routine (JSR) instruction must be changed. 

Listing la: Calling sequence for 16-bit multiply subroutine. 

Address Code 

0007 20 (JSR) 
0008 00 
0009 01 (multiply) 
OOOA A9 (LDA) 
OOOB 00 
oooc FO 
OOOD FC 

Listing lb: Calling sequence for 16-bit divide subroutine. 

Address Code 

0007 20 (JSR) 
0008 30 
0009 00 (divide) 
OOOA A9 (LDA) 
OOOB 00 
oooc FO 
OOOD FC 
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nJlAGSAnJl T.M . 

KEYED FILE 
MANAGEMENT SYSTEMS 

for CBASIC and M icropol is BASIC 

Developing business applications in BASIC? 
Then vou have felt the need Lo creat.e. ret.rieve. and update yoor data bv user 
defined keys MAGSAM provides this plus much much more 
• Random. sequential, and generrc access by key 
• Secondary indexing with any number of keys 
• Key and record deletes with automatic space reclamation 
• Dynamic file allocat.1on and extension 
• Complete compat1b1hty with BASIC fi les 
• Easy t o use - in1t1ated through simple BASIC statements 
In use wor ld wide. MAGSAM 1s now bet ter than ever• 

New! MAGSAM IV '~ for CP/M;:. and CBASfC - High per formance 
BOBO assembler version of the highly accla imed MAGSAM Il l Same powerful 
fea1.ures w1t.M up to 60°/o faster access time ldear lor serious bus1ness 
appl1cat1ons where response time is crot1cal 5295 /S2St 

New! MAG SAM lll 'M for Micropolis - Now M ocropol1 s BASIC users can 
have all t he powerful fea tures and capab1lot1es al MAGSAM Ill Save 
development time while providing more sophist icated appl1cat1ons Perfect. for 
all bus iness appf1catoons S145 /S1 S t 

Improved! MAGSAM 111 1 ~ fo~ CP/M and CBASI C - MAGSAM Il l 
Release 4 0 provides all standard MAGSAM feature s plus - increased 
pef"lormance . enhanced tutor ial program and Ille ut ll1t1es: improved da ta 
integrity, plus a new memory-saving read-only module . $145 /$1 S t 

Visa and M ast ercharge welcome Dealer and OEM 1nqu1ries 1nv1ted 

~~~~~~~l~~!~:;:~~{or;::~~:;;~,~.·~e~~~1~t~i~,-1~~ed~~l~~~~~~~(;$~~r;:;':;:~~ 
U51!r Guide. Reference Cart! . ancJon vearvpdaLe serv1r.e CBASIC ... e~1ons reQuwe CB ASIC ano 
CP/ M -compat1bfe oos MAGSAM Ill a1Stl"tltJU!CfllS BASIC source MAGSAM IV Cl•St ribot ed1n 
otJl{!1:L torm C8A5tC versions ava1labte an e· end M~f'OOohs Moo II CJ1 s l s Mier-wot.; \llY'SIQn 
.. ...-.1 i111uie 0t1 M ad u d•Sk 

-::· nP.q <;.tC'l!<I tranemarl o f 0.91LJI Resettf'C.n 

(MAG) MICRO APPLICATIONS GROUP 

7300 CALDUS AVENUE 
VAN NUYS, CA 9 1406 
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Your Full Service Computer Store 

We Have 
It All! 
•HARDWARE 
•SOFTWARE 

: ~~:~E;:i~~ '" . 
·SEMINARS 
·BOOKS, MANUALS, MAGAZINES ·DISK DRIVES 
•PRINTERS •MONITORS •FURNITURE 

All the famous brand names, including: 
APPLE Alpha Micro Soroc 
ATARI Alpha Pro Hazeltine 
EXIDY/Sorcerer Cromemco Sektor 
Kim/Commodore Xerox PET 
Texas Instruments Lear Siegler Shugart 

VISA • BankAmericard • Master Charge 

ComnulerWorld 
WESTMINSTER - 6791 Westminster 
IRVINE - 270 South Bristol 
VAN NUYS - 5848 Sepulveda 
LAWNDALE - 15818 Hawthorne 
BURBANK - 3808 West Verdugo 

(714) 891 -2584 
(714) 957-5874 
(213) 786-7411 
(213) 370-4842 
(213) 848-5521 

CALL ON JOHN D.OWENS FOR ALL OF YOUR COMPUTER NEEDS 

HAZELTINE 1500, 1510, 1520 
Best prices available . 
With 50 Hz. add $1 00. 
Foreign character sets available. 

IBM 3101 CRT . . .. .. . . .. . ... . . $1,295 
9 x 16 dot matrix. Selectric·like keyboard. 

WOROSMITH Video subsystem . . . $1 ,395 
S·100, 40 lines, 80 columns, powerful word 
processor. 

SOROC IQ 120 .......... . ....... $865 

IMS 16K Memory, 250 ns ........ $285 
4116 RAM Chips . ..... . ...... . ... $10 

for Superbrain and TRS-80 

CALIFORNIA COMPUTER SYSTEMS 
16K Memory ........................ $270 
Runs in 4MHZ systems with no wait states. 

Call on us for product sheets. Dealer 
inquiries Invited. Prices subjecl to change with­
out notice. 

PAPER TIGER . ..... . ....... . . . . $945 
graphics option . ..... . ... . . . ........ $199 

TELETYPE MODEL 43 .. . . .. . .... $985 
with RS232 .... . ...... ... .. . ...... $1,085 

DEC LA 35/36 UPGRADE . . . . .... $750 
Increases baud to 1200 

Microprocessor controlled. 

NEC Splnwriter 5510 .. ... . .. .. $3,000 
QUME SPRINT 5/55 . . ......... $3, 195 
DIABLO 1640 KSR ........ . ... $3,380 

MODEM: The Cat . . . . ......... $190 
Originate/answer 

TELETEK, TARBELL •~GLEAND 
DOUBLE DENSITY CC; .• . ROLLERS 
KONAN HARD DISK c; .. rrROLLER 

TELEVIDEO Smart CRTs 
9128 ..... ' .. ' .. ' .. ' .. . .. ' ...•. .... $745 
912C ........•.. .. . . . . . . ... .. •.... . $780 
9208 ' . ' . . •..•... ' . • ' . . .. .•. ' •.. . . . $795 
92DC .. . ..• .. • .. .. . • . . . .. .. ..• .. ... $850 

IMS 5000 and 8000 systems 
280 CPU, S-100, CP/M, dual double density 
drives. 32K RAM . .. .. . . .. . .... . ..... $2,765 

MARINCHIP 9900 16Blt, S-100 
Excel lent software package includes word 
processor ............ ..... . ........ $700 

DISK DRIVES: SIEMENS . . . . .... $450 
SHUGART ...... .. . ................ $525 
PER SCI 277 ...... .•.. .... ... . ... $1,210 
INNOTRONICS . ... .. ........... .... $522 

TEI MAINFRAME 12 slots ..... ... $460 
22 slots . ...... . $609 

Telebuffer 43ASR ..... . ... . ... .. $945 
Enables the TTY43 to function as a Telex 
without paper tape. Many options. 

COD's accepted at no extra charge. 
Shipping: $13 for light printers and CRT's/ 
Credit cards add 4% 

WE EXPORT. OVERSEAS CALLERS USE (212) 448-6298 ONLY or TWX: 710 588 2844 CABLE: OWENS ASSOC. 
We have no .reader inquiry number. Please call or write. Product sheets available. 

JOHN o. OWENS ASSOCIATES, INC. 
12 SCHUBERT STREET STATEN ISLAND. NEW YORK 10305 

(212) 448-6283 WE ARE KNOWN FOR OUR PROMPT, COURTEOUS SERVICE (212) 448-6298 
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Disc/3 
MART, INC. 
DO IT YOURSELF 

LOW-LOW PRICES 
ANA DEX Printer, DP 8000 ........ . .... $ 845.00 
CENTRONIX 730 Matrix Printer . . . . . . . . . 825.00 

(wi th 4 free zip pack ri bbons) 
HAZEL TINE 1520 . . . . . . . . . . . . . . . . . . . . 1319.00 
NEC Sp inwriter 5510 (RO) ....... . ..... 2643.00 
(inc . fo rms tractor) 
SORC IQ 140 (Asse mbled) ............. 1245.00 
Tl 810 Basic {upper & lower case) ...... 1669.00 
Tl 994 Pe rso nal Co mputer . . . . . . . . . . . . . 1150.00 
TEC 511 CRT (upper & lower case) . . . . . . 799.00 
LA 34 DEC Writer Te le p rinter . . . . . . . . . . 1195.00 

CARTRIDGES• DISKETIES • MAG TAPE 
ACCESSORIES 

ADDS, CENTRONICS, HAZEL TINE, IMSAI, LEAR 
SIEGLER, TECHTRAN, Tl , VECTOR GRAPHICS 

AND OTHERS 
STORE HOURS : 9 A.M. - 5:30 P.M. Mon. through Fri. 

Cal l o r wri te for quotes or info rmatio n. 

Ilisc/3 
MART, INC. 

1840 LINCOLN BLVD ., 
SANTA MONICA, CA 90404 

(213) 450-5911 

the ULTIMATE in 

CHEAP VIDEO 
BOOK&KIT 
ONLY $42.95 

...... 
Don Lancaster s "Cheap VideT'concept a llows almost 
unlimited options, including: 

* Scrolling · Full performance cursor. 
* Line/ Character formats of 16/32, 24180, 32/ 6 4 . . .. 

or a lmost anything. 
* Graphics-up to 256X 256 B&W ; 96 X 128 COLOR 

(requires low-cost option modules) 

* Works wit h 6502, 6800 and other micros . 

SPECIAL OFFER: Buy the Kit (upper cas e alpha· 
numeric option included) & get the Book at 1/ 2 price. 

llUA ELECTRONICS, DEPT l l ·B, 1020W. WILSHIRE BLVD .. OKLAHOMA CITY. OK 73116 

i------------------------------------------------------i 
1 I'm S old . PLE ASE RUSH. .. .. C } S F.ND FREE CATALOG 1 

l CJ TVT·6&8 Kit & Chea p Video Cookbook · S4 2 .9S (enclosed ) l 
: C) T VT·S&is Kit only (book r equ ir ed for assernbly)-S39.95 : 
I I 
I ~~ I 
I I 
: address: l 
l city: sta.te: z ip: : 

l!!§!'_~1;!~1!1~f!!~S _ _D_"~~::.8.: __ 1~~0_1!;!!!-~~~~!l~~;_~~L~~O-M!~~!·_~}~~~---l 
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The a ssembler mnemonics and hexadecimal code for 
the multiplication subrouti ne a re given in listing 2. The 
division subroutine is given in similar fonn in listing 3 . 
T he multiplication subroutine is sh own in hexadecima l 
memory-dump fo rm in listing 4; the d ivision code in that 
form in lis ting 5 . 

My collegues and I hope tha t these p rograms w ill help 
o ther KIM-1 users. W e know tha t having had them p re­
pared for us w ould have saved us much time. 

Listing 2: Relocatable subroutine to perform multiplication of 
16-bit quantities on the 6502 microprocessor as used in the MOS 
Technology KJM-1 . Bo th assembler mnemonics and hexa­
der.ima/ code are given. Entry point is hexadecimal location 
0100. 

Address 

0100 
010 1 
0102 
0104 
OIOS 
0107 
0109 
OIOB 
OIOD 
OIOF 
Olli 
0113 
OllS 
0117 
01 19 
OllB 
OllD 
OllE 
0120 
0121 
0123 
0124 
0126 
0128 
012A 
012C 
012E 
0130 
0132 
0134 
0136 
0138 
013A 
013C 
013E 
013F 
0141 
0143 
0144 
0146 
0148 
Ol4A 
014C 
014E 
OISO 
OIS2 
OIS3 
OISS 
OIS7 
OIS9 
OISB 
Ol5C 
OISE 
OISF 

Mnemonic 

CLC 
CLD 
LDA #0 
TAX 
STA 0002 
STA 0003 
LDA 0000 
BNE 
LOA 0001 
BEQ 
CMP #1 
BNE 
LDA 0006 
STA 0002 
LDA 0007 
STA 0003 
RTS 
BPL 
INX 
LDA 0001 
CLC 
EOR FF 
ADC #1 
STA 0001 
LOA 0000 
EOR FF 
ADC #0 
STA 0000 
LOA 0006 
BNE 
LDA 0007 
BEQ 
CMP #1 
BNE 
DEX 
BNE 
LDA 0001 
CLC 
EOR FF 
ADC #1 
STA 0003 
CDA 0000 
EOR FF 
ADC #0 
STA 0002 
RTS 
LOA 0001 
STA 0003 
LDA 0000 
STA 0002 
RTS 
BPL 
INX 
LOA 0007 

Hexadecimal Code 

18 
08 
A9 00 
AA 
85 02 
SS 03 
AS 00 
DO II 
AS 01 
FO OC 
C9 01 
DO ID 
AS 06 
as 02 
AS 07 
85 03 
60 
10 12 
EB 
AS 01 
18 
49 FF 
69 01 
85 0 1 
AS 00 
49 FF 
69 00 
8S 00 
AS 06 
DO 26 
AS 07 
FO 18 
C9 01 
DO 32 
CA 
DO 12 
A5 01 
18 
49 FF 
69 01 
85 03 
AS 00 
49 FF 
69 00 
85 02 
60 
AS 01 
as 03 
AS 00 
as 02 
60 
10 12 
ES 
AS 07 
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Listing 2 continued: 

0161 
0162 
0164 
0166 
0168 
016A 
016C 
016E 
0170 
0172 
0174 
0176 
0178 
017A 
017B 
017D 
017F 
0181 
0183 
018S 
0186 
0188 
018A 
018C 
OISE 
0190 
0192 
0194 
0196 
0198 
019A 
019C 
019D 
019F 
O!Al 
OIA3 
01A5 
O!A7 
OIA9 
OIAA 
OJAC 
O!AE 
OIBO 
OIB2 
0184 

CLC 
EOR FF 
ADC #1 
STA 0007 
LDA 0006 
EOR FF 
ADC #0 
STA 0006 
LDA 0000 
STA 0004 
LDA 0001 
STA OOOS 
LDA 0003 
CLC 
ADC 0001 
STA 0003 
LDA 0002 
ADC 0000 
STA 0002 
SEC 
LDA 0007 
SBC #1 
STA 0007 
LDA 0006 
SBC #0 
STA 0006 
CMP #0 
BNE 
LDA 0007 
CMP #0 
BNE 
DEX 
BNE 
LDA 0002 
EOR FF 
STA 0002 
LDA 0003 
EOR FF 
CLC 
ADC #I 
STA 0003 
LDA 0002 
ADC #0 
STA 0002 
RTS 

18 
49 FF 
69 01 
85 07 
A5 06 
49 FF 
69 00 
SS 06 
A5 00 
SS 04 
AS OJ 
SS 05 
AS 03 
18 
65 01 
85 03 
A5 02 
65 00 
SS 02 
38 
A5 07 
E9 01 
85 07 
A5 06 
E9 00 
85 06 
C9 00 
DO E2 
A5 07 
C9 00 
DO DC 
CA 
DO 15 
AS 02 
49 FF 
85 02 
AS 03 
49 FF 
18 
69 01 
85 03 
A5 02 
69 00 
BS 02 
60 

Listing 3: Relocatable subroutine to perform division of 16-bit 
quantities on the 6502 microprocessor of the KIM-1, with 
assembler mnemonics. Entry point is hexadecimal location 0030. 

Address 

0030 
0031 
0032 
0034 
003S 
0037 
0039 
003B 
003D 
003F 
004 1 
0042 
0044 
0045 
0047 
0048 
004A 
004C 
004E 
0050 

Mnemonic 

CLC 
CLD 
LDA #0 
TAX 
STA 02 
STA 03 
LDA 00 
BNE 
LDA OJ 
BNE 
RTS 
BPL 
INX 
LDA OJ 
CLC 
EOR FF 
ADC #I 
STA 01 
LDA 00 
EOR FF 

Hexadecimal Code 

18 
DB 
A9 00 
AA 
SS 02 
85 03 
A5 00 
DO 05 
A5 OJ 
DO J5 
60 
10 12 
ES 
AS 01 
18 
49 FF 
69 OJ 
SS DI 
A5 00 
49 FF 

Listing 3 continued on page 216 

CATCH THE 
S-100 INC. 
BUS! 

S.D. SBC-100 Kit 

Circle 167 on Inquiry card. 

OUR 
LIST SPECIAL 

PRICE CASH 
PRICE 

295. 00 199.00 
Anadex Printer DPBOOO w/Tractor 

U/L Case Serial or Parallel 995 .00 850.00 
S.D. Z-80 Starter Kit w/PIO 
Shugart SA400 Bare Drive Dual 

Density 

340.00 

450. 00 

210.00 

295.00 
Godbout BK UNKIT Econoram II 
Morrow's Thinker Toys 

Switchboard 1/0 Assembled and 
Tested 

129.00 

259.00 

110.00 

221 .00 

Subject to Available Quantities • Prices Quoted Include Cash Discounts . 
Shipping & Insurance Extra . 

We carry all major lines such as 
S.D. Systems, Cromemco, IMSAI , Vector Graphic, North Siar, 

Sanyo , ECT, TEI , Godbout, Thinker Toys, Hazeltine, IMC 
For a special cash price, telephone us. 

Bus .... .. . S - ~ (] (] " ' n C. 
Address ..... 7 White Place 

Clark, N.J. 07066 
Interface .. .. 201-382-1318 

Zs - SYSTEMS 
--.-~-uuull 

• aa11111• 
: I 1•1•1111 
" . - I . liUU•• • .._. . 914~·- ' • 
·- i!.li~liln 

The Zs-SYSTEMS 64K RAM 
board is designed to operate 
in any 280 based microcom­
puter having S-100 bus. It 
uses J6K dynamic RAM chips, 
& features: 

-Board select 
-Bank select 
- Transparent on-board 

refresh 
-2 or 4MHz operation 

(w/ no wait stale) 
- Memory disable 

FLOPPY DISK 
CONTROLLER 

Handles with no modification 
up lo: 

• 4 standard 8'" drives 
(Shugart or compatible} or 

• 3 minidrlvas s· 
Run with 2 or 4 MHz CPU 

64K RAM BOARD 

Compatible with Cromemco 
and M/PM multiuser. Fully 
assembled, burned in, & 

tested. Available from stock 
to 60 days 

As low as $500.00 in 
quantities of I 00 

Price of one ...... . . $695.00 
PC board only . . . .. .. $59.00 
With 16K RAM ..... $359.00 

Plus shipping charges 

--- . 
, -- . I . --~'? 

: - - . ... . 
' -- -~1 

l ·~. '.~ -

Use CP/M Disk Operating Systom 
Using the 1771 LSI controller • 
Price of one ................. $245.00 
PC board only . . . . . ... .. ..... . $35.00 

SEND FOR FR££ INFORMATION 
6 months warranty on our boards wilh normal us~ 

Zs-SYSTEMS 
PO Box 1847, San Diego, CA 92112 

(714) 447-3997 
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Listing 3 continued: 
OOB4 LDA 01 AS 01 

OOS2 ADC NO 69 00 OOB6 BNE DO DC 
OC54 STA 00 BS 00 DOBB BEQ FOOD 
0056 LDA 06 A S 06 OOBA SEC 38 
OOS8 BNE DO 26 DOBB LDA 03 A5 03 
OOSA LDA 07 A5 07 OOBD SBC NI E9 01 
005C BEQ FO 18 OOBF STA 03 8S 03 
005E CMP #1 C9 01 OOCI LDA 02 A5 02 
0060 BNE DO 32 OOC3 SBC NO E9 00 
0062 DEX CA OOCS STA 02 85 02 
0063 BNE DO 12 OOC7 DEX CA 
006S LDA 01 A S 01 OOC8 BNE DO 15 
0067 CLC 18 OOCA LDA 02 A5 02 
0068 EOR FF 49 FF oocc EOR FF 49 FF 
006A ADC HI 69 01 OOCE STA 02 8S 02 
006C STA 03 85 03 OODO LDA 03 A5 03 
006E LDA 00 AS 00 OOD2 EOR FF 49 FF 
0070 EOR FF 49 FF OOD4 CLC 18 
0072 ADC #0 69 00 OODS ADC HI 69 01 
0074 STA 02 as 02 OOD7 STA 03 85 03 
0076 RTS 60 0009 LDA 02 AS 02 
0077 LDA 01 AS OJ OODB ADC #0 69 00 
0079 STA 03 BS 03 OODD STA 02 8S 02 
007B LDA 00 A S 00 OODF RTS 60 
0070 STA 02 85 02 
007F RTS 60 
0080 BPL JO 12 
0082 INX EB 
0083 LDA 07 A S 07 
0085 CLC 18 listing 4 : Multiplication subroutine in hexadecimal memory-
0086 EOR FF 49 FF 
0088 ADC #1 69 01 dump form. 

OOBA STA 07 as 07 
l 180t0018D8A900AA8S028S03A500DOllASOIFOOCC901DOIDA50685097A 

008C LDA 06 A5 06 J 18011802A5078503601012[8A5011849FF690t8501A50049FF6900081D 
008E EOR FF 49 FF l 180t308S00AS06D026A507F018C901D032CAD012A5011849FF6901DAOB 

0090 ADC HO 69 00 l 1801488S03AS0049FF69008S0260A5018503AS008502601012[8AS088F 

0092 STA 06 as 06 l 18016007 t 849FF690 t 8S07AS0649FF69008506AS008 504A50 I 850 SOB I B 
l 180178AS03186S018S03A50265008S0238A507E9018507AS06E90007CO 

0094 LDA 03 AS 03 J 1801908506C90000E2A507C900DODCCAD015.A50249FF8502AS034908E6 
0096 CLC 18 J 1801A8PT1869018503AS026900850260[900800600C90000DBAC0 70962 

0097 ADC #l 69 01 I 0000080008 0 

0099 STA 03 85 03 
009B LDA 02 AS 02 
009D ADC HO 69 00 
009F STA 02 85 02 listing 5: Division subroutine in hexadecimal memory-dump 
OOAI SEC 38 form . 
OOA2 LDA 01 AS 01 
OOA4 SBC 07 E5 07 ; 1800301808A900AA85028503AS00DOOSASOIDOl5601012E8A5011808C7 
OOA6 STA 01 85 01 I 18004849FF69018501A50049FF69008500A5060026AS07F018C9010992 
OOAB LDA 00 AS 00 ; t80060D032CAD012AS011849FF69018503AS0049FF6900850260A50AOO 

OOAA SBC 06 E5 06 ; 180078018503AS008502601012[8AS071849FF69018507AS0649FF08A4 
I 18009069008506A5031869018503AS026900850238A501E50785010735 

OOAC STA 00 85 00 ; t 800A8A500[5068500A5003008DOEOA50IDODCFOOD38A503E901850800 
OOAE LDA 00 AS 00 ; 1800C003A502E9008502CAD015A50249FF8502A50349FFl86901850AOE 

OOBO BM! 30 08 ; t800D803A5026900850260002A3F3C383FIE3E3E3EFEIE3E7E7A7F0782 

OOB2 BNE DO EO 
; 0000080008 • 

The purpose of co1nputation 
is insight not numbers - Hamming 

DR. Doss·s JouRNAL (Software and systems for small computers) 
P.O. Box E, Dept. G 7, Menlo Park, CA 94025 • $15 for 10 issues • Remember ro include y our name, address and zip with your check. 
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Circle 170 on inqu iry card. 

••••••••••••••••••••••••••••••••••••••••••••••••••• • • • • • • 
: COMMUNICATIONS SOFTWARE: • • • • • • : FOR S-100 MICROCOMPUTERS : 
• • • • • • • • • • 
! 1NTEGRATE YOUR MICROCOMPUTER INTO : • • : THE IBM WORLD WITH : : 
• • • • ! BISYNC - 80 /3 780 : Provides full function IBM : 
! 3780 or 2780 emulation for batch data trans- : 
! m1ss1on. Price - $485. ! • • • • • • : BISYNC - 80/3270 : Emulates a full function : 
: IBM 3270 for interactive communications. : 
: Price - $485. ! 
• • • • • • : BISYNC - 80/ASYNC: Allows asynchronous : 
: communications between micros with the speed : 
: and extensive error correcting of bisync com- : 
: munications. Price · $95. : 
• • • • 
! FOR MORE INFORMATION, CONTACT : ! 
• • 

it~ /V\wur-1.it nnnnfi1tt1 Jnc.j 
: ~ 104 Morris Av~~;;r ~~; 335 : 
• • : Friendsville, MD 21531 : 
• • • • • • 
: (301) 746-5888 : 
• • ••••••••••••••••••••••••••••••••••••••••••••••••••• 

Circle 171 on inquiry card . 

THE [i SSENCE 
of output quality 
e Any IBM SELECTRIC®can be con­

verted to produce high quality out­
put at an affordable price! 

• Interfaces directly to S 100, Parallel, 
RS-232 or IEEE-488. 

• Compatible with TRS-80, Sorcerer, 
Pet, Apple, Horizon, etc. 

• Why be printer bound? Prices from 

Call 
today. 

$496 to $67 5. 

EXECUPORTS® 
80 Print Position 

Model 300 $1,295 

Model 300 $695 

Quiet, Portable, Reliable, 
Versatile Printing Data 

Terminals 

FEATURES: 
• Built-In Acoustical Coupler 
• 10, 15 , 30 CPS 
• Carrying Case 

TWO SPECIAL PURCHASE PRICES 
Remanufactured Units with 90-Day Warranty 

Off Lease Units with 30-Day Warranty 

80/ 136 
Print Position 

Model 3000 

Model 3000 $1,895 

Model 3000 $895 

Buy Direct From The Manufacturer• Maintenance Contract Available 
Order Now• Immediate Delivery• Quantity Discounts 
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THE ONLY 
SYSTEM OF ITS 

KIND YOUR 
MICROCOMPUTER 

WILL EVER 
NEED! 

GLOBAL™ 
DATABASE 

MANAGEMENT 
SYSTEM 

for 
PROGRAMMERS, ACCOUNTAN TS . BOOK· 
KEEPERS . DOCTORS . LAWYERS , PUB· 
LISHERS. SC IENTISTS. MANU FAC· 
TURERS , WHOLESALERS . RETAILERS . 
MANAGERS , LANDLORDS , REAL ESTATE 
AGENTS . TEACHERS , STUDENTS, ETC . 

Extremely comprehensive, versatile 
user-oriented management system for 
database creation and list main · 
tenance . Runs under CPIM* and 
CBASIC2** on a microcomputer 
system in only 40K RAM. 
Completely user-defined file s tructu re 
with sequent ial , random and linked file 
maintenance; user·defined number of 
fields; data transfer between records; 
automatic high speed search 
algorithms with global search lun e· 
lion ; buil t-in ISAM ; fast so rt/m e rge 
ut ility: record selectable output can be 
formatted (with/without headings, col· 
umn titles, tota ls, etc .) and printed on 
various form s (labels , envelopes , 
preprinted forms , etc.); li nks to CP/M 
commands or pro g rams with 
automat ic return to Globa l; provides 
status reports on diskette, data file and 
hardware environment ; d is k used as 
extended memory. 

Supplied on standard 8" IBM disk (inquire about 
other formats) , complete with BASIC subroutine 
library in source code , with s295 
comprehensive manual. 

MANUAL ONLY ... $25 
· Trademark al 
Digi tal Research { 

Shopping S2.00 
Add c5~.~ ra~.oo 

· ·Trademark of 
Sollware Systems 

where appl icable 

DEALER INQUIRIES INVITED 

r~OBAL 

~RAMETERS 
1505 Ocean Ave., Brooklyn, N.Y. 11230 

2121252·5002 
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MARCH 1980 

March 

James Martin Seminar 
James Martin will discuss 
the design and management 
of d istribution processing 
and networks. 

For details of his March 
appearances write 
Technology Transfer In­
stitute, POB 49765, Los 
Angeles CA 90049, (213) 
476-9747. 

March 

Short Courses on Microcom­
puters, George Washington 
University, Washington DC. 
Contact the Director of 
Continuing Engineering 
Education, George 
Washington University, 
Washington DC 20052 or 
call (202) 676-6106 or (800) 
424-9773. 

Marc It 

Workshops for TRS-80 In­
terfacing, 8080-8085 and Z80 
Design and Digital Elec­
tronics for Instrumentation 
and Automation, Virginia 
Polytechnic Institute and 
State University, Blacksburg 
VA 24061 . For additional 
information on times and 
dates, contact Dr Linda 
Leffel, CEC, Virginia Tech, 
Blacksburg VA 24061 or call 
(703) 961-5241. 

Marclt 1 

Exploring Small Computers, 
Albion College, Albion MI . 
This fair will feature exhibits 
and seminars on microcom­
puters and their applications 
in business, education, and 
the home. Contact D W 
Kammer, Dept of Physics, 

Albion College, Albion Ml 
49224. 

Marclt 3-5 

Office Automation Con­
ference, Georgia World 
Congress Center, Atlanta 
GA. A combination con­
ference and exhibition of 
office computer systems has 
been developed to help 
management understand the 
growing technology of 
business computer systems. 
For more information, con­
tact H A Bruno and 
Associates Inc, 78 E 56th St, 
New York NY 10022. 

Marclt 4 a11d 5 

8th Annual Midwest Digital 
Equipment Exhibit and 
Seminar, Thunderbird 
Motel, Minneapolis MN. 
Manufacturers of computer 
terminals, data communica­
tion equipment, peripherals, 
data acquisition systems and 
digital test instruments will 
display their products. 
Seminars will be held both 
days. For further informa­
tion, contact John Bastys 
Countryman Associa tes Co, 
1821 University Ave, 
St Paul MN 55104. 

March 6-8 

Microprocessor Peripherals 
Workshop, Montgomery 
AL. This hands-on 
workshop includes 27 hours 
of instruction, with a take­
home option and one 
microcomputer station for 
every two participants. Con­
tact Paul A Willis, POB 29, 
Arlington VA 22210. 

Marclt 10-12 

1980 National Office Exhi­
bition and Conference, 
Automotive Building, 

In order to gain optimum coverage of your organization's com­
puter conferences, seminars, workshops, courses, etc, notice should 
reaclt our office at least three months in advance of the date of tl1 e 
event . Entries should be sent to: Event Queue, BYTE Public11tions, 
70 Main St, Peterborough NH 03458. Each month we publis/1 the 
current contents of tl1e queue for the month of the cover date 11nd the 
two following calendar months. Tims a given event may appear as 
many as three times in this section if it is sent to us far enough in 
advance. 
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"'HIHllOllOROPQIPORRIHIROlllRRPIOIQigil.lliillfililliPJJOOR!OllOORRRRRROQRGOIDIOIPIDill'· 

I TRS-80® CPIM® & CBASIC® i 
; BUSINESS SOFTWARE ! 
~ ~ 
j All MOD II CP/M's are not created equal e 

I 
Find out why ours is the Better Business Buy! 

Model I CP/M (rel. 1 .5) ..... . . ... .... $150.00 
Model II CP/M (rel. 2.0) .. .... ... . ..... 250.00 
APH (Automated Patient History) ...... 175.00 
RESIDENTIAL PROPERTY ANALYSIS 

system . . .... . . .... . .............. 300.00 

The Genuine Article: 

O~Asbporne s
11
Asscoc. CABASIC source programs- § 

{J ayro w/ ost ccounting ..... $250.00 e 
0£,A Accts. Rec./Accts. Payable ... 250.00 e 
OSA General Ledger w/Cash Journal. 250.00 I 
I 

0£,A CBASIC books for above (each) .... 15.00 

Send 30¢ SASE for CP/M Users Group software 
list & free "CP/M Primer". 

' TRS.80 is a reg1ste1ed trademark of RadioShack . a Tandy company 
· CPI~\ is a registered uademark al Digital Research 
' CBAStC is• registered trademark ol Software Systems 

G lB IE IR IN [E [T i l tC •S ...::;;.- ....,..., ~'=..,;:; / _., ..,... __. (714} 848-1922 
I~ 
19-

804 1 NEWMAN AVENUE • SUIT[ 208 • H U N TI NGTON BEA C H CAl.ll="ORNIA 92D 4 7 

mmmmmmmmmmmmmmomommoomommmmm"I" 

s: 
I 
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TOLL FREE ORDERING 

NORTHSTAR 
HRZ+ 16K·D 
HRZ·1·32K·D 
HRZ·2·32K·D 
HRZ+ 32K·O 
HRZ·2·32K·O 

RAM·16K 
RAM·32K 

FPB·A 
MDS·A·D 
MDS·A·O 
EXTRADRIVE·D 
EXTRA DRIVE·O 

These Fine 
Products and More 

ASM KIT TERMINAL 
1600. 1275. SOROCI0·120 
1995. 1580. HAZELTINE 1400 
2300. 1900. HAZELTINE 1500 
2300. 1750. HAZELTINE 1510 
2700. 2230. TELEVIDE0912 

365. 325. 
TELEVIDE0920 

565. 515. PRINTERS 

285. 220. BASE·2 

710. 660. fl.810 

880. 830. CENTRONICS·799 

350. NEC·5510 

525. NEC-5520 

760. 
760. 
940. 

1050. 
700. 
750. 

450. 
1580. 
970. 

2550. 
2800. 

HARD DISC SYSTEM CALL 
SOFTWARE-DISCS- MISC 

Most NorthStar compu ters come AUTOSCRIBE 325. 
standard with real wood cover, 2 VERBA TUM DISCS PO) 28. 
serial ports, 1 parallel port , real 5 FOOT RS·232 CABLE 20. 
lime clock, disc operating system 10FOOTRS·232 CABLE 25. 
and Nor1hStar basic. 

WE WILL TRY TO BEAT ANY ADVERTISED PRICE 

A. E. I. 
4341 W. Commonwealth Ave Suite D 

Fullerton, Calif. 92633 
(714) 739-4701 (800) 854-6003 

DA TA TERMINAL EQUIPMENT - FROM MICROMAIL 

SOROC 10 120 s740.oo 
• RS 232C, upper/lower case. full 

ASCII 
• Numeric keypad, protected fields 
• Cursor keys plus addressable cur· 

sor 
• Auxi liary extension port 
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LA34 DECwriter IV 

S999. oo 
• Upper/lower case, 9x 7 dot matrix 
• 10, 12, 13.2, t6.5 characters/inch 
• 2, 3, 4, 6, 8 or 12 lines/Inch 
• 22" W x T'H x 15 Yz" D, 25 lbs. 
• 110 or 300 baud, RS 232C serial 

ASCII 
• Friction leed, paper width to 15" 

SOROC 10 140 Sl, 130.00 
• RS 232C and 20mA current loop 
• Extensive editing leatures 
• 25th line terminal status display 
• 16 function keys (32 with shill} 

New 
from DIABLO 

DIABLD 1640 $ 2,920. 00 
Receive-only $ 2, 525. 00 
High·quallly daisywheel printing at 
45 cps. 

DIABLO 1650 S 3,070.00 
Receive-only $ 2.675. 00 
Metal daisywheel printing at 40 cps. 

T.I. 810 printer S 1.599.00 
• Includes upper/lower case 
• 150 characters per second 
• RS 232C serial interface 
• Adjustable forms tractor 

NEC Spinwriter 
Call or write for prices 

To Order: Send certified check (personal or company checks require 
lwo weeks to clear) Including handling' and 6% sales tax if delivered 
within California. 
·Handling: Less than $2.000, add 2%; over $2,000, add 1%. Everything 
shipped freight collect in factory cartons with manufactu1er's warranty. 

MICROMAIL • BOX 3297 • SANTA ANA. CA 92703 
(714) 731 -4338 
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YOU TOO can 
become a 
successful 
computer 
ENTREPRENEUR! 

------------

HOW TO START YOUR OWN SYSTEMS 
HOUSE Is a practical step-by-step guide 
for the EDP professional or small business­
man who wants to enter the micro­
computer systems business. 

This fact-filled 230-page manual covers 
virtually all aspects of starting and 
opeiattng a small systems company. It Is 
abundant wlth uselul, real-Ille samples: 
contracts, proposals, agreements and 
a complete business plan are Included 
In lull, and may be used Immediately by 
the reader. 

Proven, field-tested solutions to the 
many problems facing the small systems 
house are presented. 

From the contents: 
• New Generation of Systems Houses 
• The SBC Marketplace • Marketing 
Strategies • Vertical Markets & IAPs 
• Compeletlve Position/ Plans of Major 
Vendors • Market Segment Selection 
8c Evaluation • Selection of Equipment 
8c Manufacturer • Becoming a Distribu­
tor • Getting Your Advertising Dollar's 
Worth • Your Salesmen: Where to Find 
Them • Product Pricing • The Selling 
Cycle • Financing for the Customer 
• leasing • Questions You Wlll Have to 
Answer Before the Prospect Buys • Pro­
ducing the System • lnstallatlon, 
Acceptance, Collection • Documenta­
tion • Solutions to the Service Problem 
• Protecttng Your Product • How to Wrtte 
a Good Business Plan • Raising Capita! 

6th edition, Feb. 1980 230 pages 

Send $36.00 (check . VISA or Mastercharge) to: 

Essex Publishing Co., Dept 2 
285 Bloomlleld Avenue 
Caldwell, N.J. 07006 

Cre<llt card orders : Send card# , date exp. Add 
$2 .00 for rush. air mail sh ipping . N.J . residents 
add 5% sales tax . For faster sh ipment on credit 
card orders , phone 1201 l 783-6940 . 
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Exhibition Pl. Toronto, 
Canada . 

Subject areas of the con­
ference will include energy 
conservation, small business 
computers, micrographics, 
word processing, telecom­
munications, copiers, office 
landscaping, and many 
others. There will be ap­
proximately 100 exhibitors 
presenting their products 
and giving demonstrations. 

For more information, 
contact Whitsed Publishing 
Ltd, Suite 2504, 2 Bloor St 
W, Toronto, Ontario 
M4W 3E2 CANADA. 

March 11-13 

SEMICON/ Europa, Zurich, 
Switzerland. 

This show and symposium 
is the initial step in the 
organization of a European 
forum for the exchange of 
information on the latest 
semiconductor technology. 
Included in the topics of 
presentation are semiconduc­
tor materials, device produc­
tion, and technology; future 
trends; photovoltaic conver­
sion of solar energy; and 
standardization of testing 
and materials . Contact the 
Semiconductor Equipment 
and Materials Institute Inc, 
625 Ellis St, Suite 212, 
Mountain View CA 94043. 

Marcl1 14-16 

West Coast Computer Faire, 
Civic Auditorium and 
Brooks Hall, San Francisco 
CA. An expected 15,000 
attendees, over 340 exhibits, 
and more than 100 con­
ference speakers will 
highlight this year's pro­
gram. Exhibitor and speaker 
information may be 
requested from the Com­
puter Faire, 333 Swett Rd, 
Woodside CA 94062. 

Mnrcli 15 

Annual PACS Computer 
Games Festival, LaSalle Col­
lege Ballroom, 20th and 
Olney, Philadelphia PA. 
This event is sponsored by 
the Philadelphia Area Com­
puter Society and the 
LaSalle College Physics 
Dept. The Festival hours are 
from 10 AM to 6 PM. For 
further information, contact 
Stephen A Longo, Physics 
Dept, LaSalle College, 

Philadelphia PA 19141, or 
call (215) 951-U55. 

Ma rch 17-20 

Interface '80, Miami Beach 
Convention Center, Miami 
Beach FL. This conference 
and exposition is devoted to 
data communications, 
distributed data processing 
(DDP). and networking. 
Approximately 1000 ex­
hibitors are expected , and 
attendance is anticipated to 
exceed 12,000. For informa­
tion, contact Interface '80, 
160 Speen St, Framingham 
MA 01701. 

March 17-21 

Applied Time Series 
Analysis, University of 
California at Los Angeles 
CA. This course is designed 
for engineers, scientists, pro­
grammers, economists and 
other users of digital time 
series who require modem 
methods of data analysis 
using the fast Fourier 
transform (FFT), digital 
filtering, power spectral den­
sities and correlation func­
tions . The lectures cover 
topics relating to the Fourier 
transform, sampling linear 
systems, convolution, 
covariance, digital filtering, 
power and cross-spectral 
density functions, and 
introductions to new 
methods in spectral analysis 
and rotating machinery 
analysis. For more informa­
tion, contact UCLA Exten­
sion, 10995 Le Conte Ave, 
Los Angeles CA 90024. 

March 18-20 

Electrical Power Problems: 
The Mathematical Chal­
lenge, Seattle WA. This con­
ference is sponsored by the 
Society for Industrial and 
Applied Mathematics 
(SIAM). The program is 
designed to bring together 
experts from power 
engineering and applied 
mathematics fields to focus 
on electrical power problems 
and the applied mathematics 
techniques relevant to their 
solution. Contact SIAM, 33 
S 17th St, PhiJadelphia PA 
19103. 

Ma rc/1 20 

Electronic Road Shows, 
Castaways Restaurant, Bur-
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From S-100 to 
IEEE-488 

P& T-488 + S-100 computer= Intelligence 
for your Instrumentation System 

The P& T-488 permits an S-100 computer to operate as a talker , 
l is tener, or control ler on the IEEE-488 instrumentation bus for 
less than half the cost of calculator-based systems . Software 
packages which give access to the 488 bus from high level lan­
guages such as BASIC are available for CPI M , North Star DOS 
/BASIC, and Cromemco COOS. Or " roll your own" system 
with the custom system package of assembly language drivers . 

P&T-488 , assembledandtested , + any 
software package: $400 (domestic USA) 

PICKLES & TROUT 
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NO ONE CAN GIVE YOU A BETTER 
DEAL ON TRS-80 COMPUTERS! ! 

... ... ... ... 
::: ... 
:·: .•. 

OUR Radio Shack® Merchandise is New 1~1 
and covered by Radio Shack® War- ::: ..• 
ranties 

WE PAY Domestic U.P.S. Shipping & In-
surance on minimum orders :· 

NO TAXES are collected on out-of-state ::: 
Shipments ::: 

TOLL FREE Order Number :;: 
OPEN 8:00 a.m. to 6:00 p.m ., Central Time, ~~ 

Monday through Friday; 9:00 a.m. to~:: 
· i~: on computers, peripherals, software and other Radio Shack® products. 6:00 p.m .. Saturday 

II Pan America;redExctusivetvBv 
=.·1.!: Electron1·cs A ftadio lllaeK 

AUTHORIZED SALES CENTER 
·:: •, 

:~\ 
INCORPORATED 

Circle 180 on inquiry card. BYTE Ma rch 1980 221 



Come Help Us 
Celebrate The Child 
St. Jude Olildren 's Research Hospital con­

tinues its search for life-saving l~nowledge 
about childhood diseases. And this search 
continues because people core. Help us 
celebrate the child by sending your tox­
deducti ble checl~ or request for further infor­

mation to St. Jude Children 's 
Research Hospital. 5J9 Lone 
Ave .. fv\emphis. TN J8105. 

ST.JUDE CHILDREN'S RESEARCH HOSPITAL 
Danny Thotnes. fou ndr1 

ICS,inc.@ 
1125 N. Golden State Blvd. / Su ite G 
Turlock, CA 95380 (A) ~ ~ 
(209)667-2888/634-8888 ~ ~ 

We are experiencing telephone difficult/es, 
please keep trying. California residents add 6% tax 
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bank CA. This traveling 
exhibition of components, 
materials, and instruments is 
being produced by the 
Electronic Representatives 
Association (ERA). Over 
eighty ERA member firms 
will participate, and pro­
duct's from over 700 elec­
tronic companies wil l be 
displayed . For more infor­
mation, contact the 
Southern California ERA 
office, 20969 Ventura Blvd, 
Suite 9, Woodland Hills CA 
91364 . 

Marc/1 24-26 

Data Entry Management and 
Supervision Seminar , Cherry 
Hill NJ . This course deals 
with the practical aspects of 
data entry, and the pro­
blems encountered that are 
common to supervisors and 
managers. Concepts, tech­
niques, motivation, training, 
and productivity will be 
covered . The fee is $415 for 
subscribers of MIC publica­
tions and $445 for non­
subscribers. For more infor­
mation , contact MIC, 140 
Barclay Ctr, Cherry Hill NJ 
08034 . 

Marci• 24-28 

Fourth European Conference 
on Electrotechnks, Stutt­
gart. This conference will 
review recent developments, 
trends, and applications in 
the field of microelectronics. 
Microprocessors, computer 
communication, industrial 
electronics, applications of 
microelectronics in the 
automobile and in medicine, 
and other topics will be 
covered. The conference 
language will be English . 
Contact Professor Dr W E 
Proebster, IBM Deutschland 
GmbH, Postfach 80 08 80, 
D-7000 Stuttgart BO WEST 
GERMANY (BRD). 

Marcl1 26-28 

Viewdata '80, Wembley 
Conference Centre, London 
England . Viewdata '80 is an 
international exhibition and 
conference on video-based 
systems and microcomputer 
industries . The British Post 
Office is presenting the 
Pres tel Show, which is 
about electronic mail ser­
vices. 

Contact TMAC, 680 
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GOMOKU 

Cin you tlnd black '11 bast move In the 
board position on the ri ght? 

Our progr'am can. (B lick ph1y$ on the 
polnt5 marked 1 thru 7). 

Five Slonas Sortw11re announces a 
Gomoku program for North Star 
Horb:on DOS 11nd CPI M based sys· 
toms. Tha program has been written 
by the curronl North American 
champion and has the lollowlng 
r.uuures. 

. book or openings wlth 200 entries 

• IHI response to• four being played 

• Dblllly to take back moYes 

• 19 119 board 

• blink ing o r IHI move by computer 

• c::arrleige rolum nol necessary for most moves 

• recent mowes dlspln~ed along with boerd 

• eblllty lo customise lo different screen slies. 

Nem•------------~ 
Addutss ___________ _ 

Clly _ ___________ _ 

Stale _ ____ Zip 

The progrem r•qurres • mlnJ. 
mvm of 321( b~IH al RAM • 
• nd It. 1w1Uab11 lor Norlh Siar 
or CP/ M on double density 
S'lt " dlslceU1 fo r S29.95, Visa 
or Mesterch•rgo eccepted. 
For mo1e ln lorrnellon con11c1 ..,.-) 

Five StonH Soflw•r• 

P.O. Boa 1369, Sta.lion 9 , 
01taw1 K1PSR4,Ca nada 

CP/ M Is• lfademarkor 
Olgl11l Research 

Gomol.u :29.95 

TOTAL 

0 

a 
a CP/ M (origin IOOHI 

a North Slat 

Crtdll Card Numbtr 

• 

6809! 
INTRODUCING THE 
NEW STATE·OF·THE·ART 
IN MICROCOMPUTER 
SOFTWARE • 

Call or write today for our 
free catalog. 

MICROWARE 
5835 Grand Ave. • P.O. Box 4865 

Des Moines, IA 50304 • 515/279-8844 

Call now for a quotation 
(312) 733-0497 

U.S. ROBOTICS, I NC. Connect your TRS-80, 
Apple or ANY other 

computer to the phone 
lines with the . . . 

The 550 BANTAM 
from Perkin-Elmer 

$799 

All the features of the 
Hazeltine 1400 & 
LSI ADM-3A plus 

• Upper/Lower Case 
• 7x 10 Characle1· Ma1rix 
• While or Black Characlers 
• T ransparent Mode 
• Addressable Cursor 
• Tab Funclion 
• Backspace Key 
• Shilllock Key 
• Prin l Key 
• lnteg raled Numeric Pad 
• Edit ing Func11ons 
• Extremely Compac1: 

15" W x t9 " D x 14" H 
• Solenl Ian- free operalion 

All products 
in stock! 
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1035 W. LAKE ST. 
CHICAGO, ILL, 60607 

LA34 
DECwriter IV 

• Tabs 
~199 

• 132 columns 
• 10. 12. 13.2. 16.5 

characters/ inch 
• 2. 3. 4. 5. 8 or 12 lines / inch 
• Oplional 1rac1or feed 
• 110or300bau d 
• AS232C/ ASCll 
• Fric1ion feed/ up 10 15" 

wide paper 
• 9x7 dol matr ix . impact 

print ing 
• Upper/lower case 

Teletype 
Model 43 KSR 

$1049 
• t 10 or 300 baL•d 
• AS232C t ASC ll 
• Pin teedt8•1;· H x t, .. W 

paper 1s perlec1 for l11tng 
and copying 

PENRIL 300/1200 
MODEM 

Originate/Auto-Answer 

$799 
• 0-300 or 1200 baud 
• Bell 212A & 103/ 113 

compatible 
• 1 year warranty 
• Stand alone 
• RS232 
• Full duplex over voice 

grade phone lines 
• FCC cert1 f1 ed lor direct 

connec11on to phone lin es 
via RJ 11 C voice jack 
(standard exlension 
phone 1ack) 

• 132 col t ;';•m~n~slll .. 111...J 
• Upper/ lower case. true 

descenders 
• Doi ma1rox . 1mpac1 prinl ong 

USR-330 
Originate/ 

Auto-Answer 
Modem 

FCC cer11f1ed fo r direct 
connec 11on lo phone lines via 
standard ex1ens1on phone 
1ack 

• 0-300 Baud 
• Bell 103/ 1 t3 compatible 
• S1and Alone 
• RS232 
• 1 Year Warranty 
• Cryslal Con1 rolled 
• Slate of lhe Arl LSI c1rc1111ry 
• 5 s1age active l11lers 

USR-310 Originate 
Acoustic Coupler 

.$159 
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DATADISK 
SYSTEMS 

PROFESSIONAL SOFTWARE FOR NORTH STAR SYSTEMS 

SID - Symoollc Instruction Debugger for !he eoao. 
Mtowi; mull•pl(I bro;a~ points w ith user SOI p.!liH NAO - Nnmo eind Address System - 510101 mll lling 
coun l1H. OrsplaY"J usttr lat>eltdunng dabugglng whon irs1s on dlll( Prints m111llng labels or hst:a aOdl1k>n111 
used with MAC GreaHv reduces hard~opy l1stlng rcleronoes lnlormo1Jon Soktet1ve d11t.1 e1tt racuon 
::l~~~~n~U.~~~~:C:;,'[!~~e ~~1~~%~m .......... .... .... , ......... ........... $7 51$10 

.......................................... S95JS1 5 OSORT - A oonorall1-ed , lull disk sort/margo 
pack.11ge. Fast and f1oxlblo Multiple key sor ting . 

~~o 1~.~~:::~5 ~p ~~op~i~oigoo1~~':n~~I~':, .. .. ..... , ... ............ , ......... , ...... $951$15 

.. ...... .............. , ••. . • , .•.• . ... . .. . . S~JStS LEnEAIGHT - Word procoss•ng lor uie business 

DESPOOL - Allowa sim\Jll•naous prlntlng ol disk ~::~~. onv'Z.~:S:!ncf::,':!siC:.I~~ s=~~d:,~';f0°,; 
Ille' .flnCJ user 111cca ss to other progmms No nOl)d 10 will\ rnfnimal lraimng . Muttlplo pc150f\3lr,1JCJ I uers 
slop pioduc-11on wf\ilO 1eng1ny prln1outs are ln progross prOdueed when used w~lh lls1 lormoo by NAO 
...... ......•....•• .. •••• .•• •••••.••.••.. SAS/SS ........ .......................... $1751$20 

SOFTWARE SYSTEMS ANALYST - Generahzca oaca base mana omon1 

~~:~:;~~ e:f~~~~;;t'~~~rc 0S':ii'~=ti~~: ~~~~: .. ~~'::~~~ ',e,:,r;~~v~i~p~~'E~=~~~~ 
us.Ing fu ll lengm nn11.bfe labels W1thooul ~aUzin.o Tremendous vnrsa11tily . ••. . . • . ..... S22S/S20 

=ul ,~/n:~~~:~~~~Hlbutlon o soUwaro :~~~~~~;c7i~m:,:~o~;v;~~~~,~~"i:~~ pb~-~~n~ 
· · · · - · · · · · · · · · · · · .. • · · · • · · · · • • ·• • .. · .. • · • S10S/S1 S 1nquiry, 11ver·agn'lalua1ion . roorder :inoae1iv11v reporl.!1 
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Ca1ifo1n1., 1Mlefonts acJd ~ sale.s lu . :~:U:~f:iri:~~~:!,:~~~ lu~':~ee~11:~:C~~,~~ 
~~:~n'~1nP~~m:f::~~~;b~ua~pi1city per mils u~~ ~~,~~~~- ~~~~~- ~-u·~~-e.1_', •• , ., S79S/S25 

~~~1 ~-:: gr~~c..rmup program .. roqu
11

c NOW-AN AF'FOROABLE HARD DISK 
'CPJ M Q ia tCQ 1$ollllrM t11WHl""Ut. ot Oigtt•I AHl:.lrt;h 
1Soll-r" a tWI d0tumen1.1Uon/doc.1111TtOn.1•uon D11ty 

Asl.; ~bOUI our 13 2 mogab }'10 W1n(;h0$l&t ICC l'lnol<>gy 
Mrd dislii; business sys1em Uses all above l1stod 

~ ~ sottwar·e PrK;e v;ules Ylli lh aollware confj9u1aoon 

~--Daladisk Systems, P.O. Box 195, Poway, CA 92064, (714) 578-3831 
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Beach St, Suite 428, San 
Francisco CA 94109. 

March 30 

Greater Baltimore Hamboree 
and Computerfest, 
Maryland State Fairgrounds, 
Timonium MD. Personal, 
dealer, and small business 
computer displays and ex­
hibits will be featured . Space 
is available outside the 
fairgrounds for tailgate sales 
and swaps. For more infor­
mation , contact Joseph 
Lochte Jr, 2136 Pine Valley 
Dr, Timonium MD 21093. 

March-June 

Computer and Office 
Systems Expo and Con­
ference . This is an exposi­
tion for marketers of office 
systems equipment. The 
show and conference will 
focus on the local problems 
and opportunities of each 
region. The exposition and 
conference will be held in 
major cities around the 
nation. Contact The Con­
ference Co, 60 Austin St, 
Newton MA 02160, or 
phone (617) 964-4550. 

APRIL 1980 

April 1-2 

Southeast Printed Circuits 
and Microelectronics Exposi­
tion, Sheraton-Twin Towers 
Convention Center, Orlando 
FL. This show is a specializ­
ed event devoted entirely to 
the packaging, production 
and testing of printed cir­
cuits, multilayers, semicon­
ductor devices, and hybrids. 
The conferences are aimed 
at electronics specialists. 
Contact ISCM, 222 W 
Adams St, Chicago IL 
60606. 

April 9-11 

The Practical APL Con­
ference , Washington DC. 
This conference is addressed 
to business executives and 
systems designers. For more 
information, contact Joan 
Gurgold, STSC, 7 Holland 
Ave, White Plains NY 
10603. 

April 9-11 

International Conference on 
Acoustics, Speech and 

Signal Processing, Fairmont 
Hotel, Denver CO. The 
IEEE Acoustics, Speech and 
Signal Processing Society is 
sponsoring th.is conference 
devoted to experimental and 
theoretical aspects of signal 
processing, speech, and 
acoustics. For more informa­
tion, contact IEEE, 1100 
14th St, Denver CO 80202. 

April 10 

Electronic Road Shows, 
Anaheim Convention 
Center, Anaheim CA. See 
March 20th for details. 

April 11-12 

10th Annual Virginia Com­
puter Users Conference . This 
conference is sponsored by 
the Virginia Tech Associa­
tion for Computing 
Machinery (ACM) student 
chapter. The topics of 
discussion will be program­
ming languages and system 
and personnel management. 
For more information, con­
tact VCUClO, 562 McBryde 
Hall, VPl&SU, Blacksburg 
VA 24061. 

April 13-16 

A Gateway to the Use of 
Computers in Education , 
Chase Park Plaza Hotel, St 
Louis MO. The purpose of 
this convention is to provide 
a forum for the exchange of 
information and ideas be­
tween individuals, to inform 
educators of developments 
in computer technology, and 
to expose participants to in­
novations in computing 
which can be utilized in the 
field of education. 

Educators are encouraged 
to exhibit and make presen­
tations of instructional 
microprocessor materials 
during the convention. Con­
tact the Association for 
Educational Data Systems 
(AEDS), POB 951, Rolla 
MO 65401. 

April 14-18 

High-Speed Computer 
Organization, 6266 Boelter 
Hall, UCLA Extension, Los 
Angeles CA. This course is 
for computer designers, 
system architects, project 
leaders and managers. The 
course provides an 
understanding of the prin­
ciples of high-speed com-



Circle 188 on inqui ry card. 

Z-80/TRS-80 TM Users 
BOOK YOU'VE WANTED NOW CAN BE YOURS 

THE Z-80: HOW IT WORKS 
(THE PROGRAMMERS PERSPECTIVE) 

By Monte Corum 
Best Most Complete Reference Yet 

cpu Operation Explained 
Addressing Modes Demystified 
Register Functions Described 

Instructions Defined 
Interrupts Diagrammed 

Cycles Outlined Formats Described 
Execution Described in Text, 

Notation and Diagrams 
Meaningful Ana lysis of 698 Commands 

in Formatted, Usable Tables 
Simple, Consisten t Notation and Formats 

A Programmer's Book, Beginner or Experienced 
Ideal Text for Class Instruction 

Pricse: $17 .95 Plus Tax and Sh ipp ing 
VISA & MSTRCHRG-NUMBER AND EXP. DATE 

PREPAID WE SHIP 
MICROWARE ASSOCIATES, INCORPORATED 

9301 N. 58th St. DPT. AAA 
SCOTTSDALE, AZ. 85253 

DEALER INQUIRIES INVITED 
'" TRS-80 IS A TRADEMARK OF TANDY CORP. 

Circle 189 on inquiry card. 

PET QI LIGHT PEN ~~~-~~ 
(Level II) 

• Bypass lhe keyboard and 1nrerac1 dtrecuv w11h lhe soee:n 
Makes your compu1e1 more <Jersatile rm 1ne rmv1ce as well 
as the more so{)h1s11cated user 

• The uo;e 01 the 3·G L•ghl Pen •S hm1ted only by your 1m· 
aginahon• Use 1t ro expenmenl with graphics . d1sptay a 
menu lor ciu1ck data ralrieval . as a tnehing tool with your 
ci11ld . 10 prooorrion recipes onstanlly. or 10 pray unique 
games. 

• Al a ma1or medical ceo1e1 an anes1hes1orog1s1 uses our pen 10 selecr proper dos.ages In HouanCJ 
tnev use 1110 crea1e graphics A man in New Vo1k uses 1110 teacn n1s ple·school age daughler how 
to matcn capital w1in k>we1 case tellers feactlers are usrng ir m science and tmeign language 
ctasses 

• HO ASSEMBLY NECESSARY. READY TO PLUG IN. 1Je1a1tea sampte pr09ram• mcrudeo Compleie 
oocumentahon so vou c:.an \w11e your own p1ograms 1n BASIC. No machine language cocJmg nee 
essary Al l Prole~stonal moctels plug 1010 machine po<lS and oon ·1 reQu11e baueoes EcMomv 
model Dlugs mro rape recorder and bat1er1es a1e 1ncluctecl 

• YOU GET· 11 J·G 1gh1 Pen 
21 llemo·Game Casselle 1w1lh Prol"'s"'nal TRS·80 ano Apple I 
3) Sample Program 
4) Complele documemallon and 1ns1ruct10ns 

MANY GAMES ANO OTHER LIGHT PEN SOFTWARE AVAILABLE 

----MAIL COUPON OR CALL TODAY FOR IMMEDIATE DELIVERY---­

tt:. 3G COMPANY, INC. DEPT. BT (503) 662-4492 
~RT. 3, BOX 28A, GASTON, OR 97119 

D IRS·BO Economy D TR5·80 Proless..,nal D PET Prole.•1ona1 O Apple Proles.100"' 
S19 .95 S3U5 $19.95 SJ2 .95 

Yes. I wanl 10 make my compUler more versalile Rush me __ _ 
SI ~O ror mailing and handling • S6 00 foreign 1 

Enclosed is D check or money orde1 O Master Charge D V•sa 

Card No. Exu aa1e 

NAME ---------

ADDRESS - ------

CITY ---- _ ~ STAIE ZIP 

REMEMBER, 3G OFFERS A 30 DAY 
UNCONDITIONAL MONEY BACK GUARANTEE! 

KIM/SYM/ AIM ·65- 32K EX PANDABLE RAM 
DYNAMIC RAM WITH ON BOARD TRANSPARANT 
REFRESH THAT IS COMPATIBLE WITH KIM/ 
SYM/ AIM-65 AND OTHER 6502 BA SEO 
MICROCOMPUTERS. 
• PLUG COMPATIBLE WITH KIM/SYMI AIM -65. 

MAY BE CON NECTED TO PETUSINGAOAPTOR 
CABLE. SS44·E BUS EDGE CONNECTOR. 

• USES ·SV ONLY (SUPPLIED FROM HOST 
COMPUTER BUS). 4 'NA TTS MAXIMUM. 

64K BYTE EXPANDA BLE RAM 
DYNAMIC RAM WITH ON BOARD TRANSPARENT 
REFRESH GUARANTEED TO OPERATE IN 
NORTHSTAR. CROMEMCO. VECTOR GRAPHICS. 
SOL. ANO OTHER 8080 OR Z·BO BASED S100 
SYSTEMS• 4MHZ Z·BOWITHNOWAITSTATES 

VISTA V-200 MINI-FLOPPY SYSTEM 

• BOARD ADDRESSABLE IN 4K BYTE BLOCKS 
WHICH CAN BE INDEPENOENTL Y PLACED ON 
4K BYTE BOUNDARIES ANYWHERE IN A 64K 
BYTE ADDRESS SPACE. 

• SELECTABLE AND OESELECTABLE IN 4K 
INCREMENTS ON 4K AO DRESS BOUNDARIES. 

• LOW PO'NER-8 WATTS MAXIMUM. 
• 200NSEC 4116 RAMS. 
• FULL DOCUMENTATION. 
• ASSEMBLED ANO TESTED BOARDS ARE 

GUARANTEED FOR ONE YEAR ANO 
PURCHASE PRICE IS FULLY REFUNDABLE IF 
BOARD IS RETURNED UNDAMAGED WITHIN 
14 DAYS. 

ASSEMBLED I 
TESTED 

64KRAM . .. .. $595.DO 
48K RAM . . . .• . S5Z9,00 
J2K RAM . .. .. . .. .... S459.00 
16K RAM . . • • . I JB9.DD 
WITHOUT RAM CHIPS •.••. S319.DO 

• S 100 DOUBLE DENSITY CONTROLLER 
• 204 KBYTE CAPACITY FLOPPY DISK 

DRIVE WITH CASE & POWER SUPPLY 
• MODIFIED CPM OPERA TING SYSTEM 

WITH EXTENDED BASIC 
$695.00 

• EXTRA DRIVE. CASE & POWER SUPPLY 
S395.00 

16K XI DYNAMIC 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 ANO FULLY TESTED. 
• PARTS REPLACEMENT GUARANTEED FOR 

ONE YEAR 
SB.SO EACH IN QUANTITIES Of 8 

• BUS BUFFERED WITH 1 LS TTL LOAD. 
• 200NSEC 4116 RAMS. 
• FULL DOCUMENTATION 
• ASSEMBLED AND TESTED BOARDS ARE 

GUARANTEED FOR ONE YEAR. ANO 
PURCHASE PRICE IS FULLY REFUNDABLE IF 
BOARD IS RETURNED UNDAMA GED WITHIN 
14 DAYS. 

WITHJ2KRAM ........ .... .. 
WITH 16K RAM . .. 
WITHOUT RAM CHIPS ..... ... 

CALIF RES IOENTS PLEASE ADD 6% SALES TAK 
MASTERCHARGE & VISA ACCEPTEO PLEASE 
ALLOW 14 OAYS FOR CHECKS TO CLEAR BANK 
PHONE ORDERS WELCOME 
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puter organization and their Deltak Inc, 1220 Kensington computers, word processors, Aerospace. 
use in cost-effective systems. Rd, Oak Brook IL 60521. copiers/duplicators, 

May 6-8 Several designs for high- telephone systems, and 
speed computers are other business equipment Mim;i/Expo 80, Centre In-

presented and compared. April 27-30 will be featured . The ternational de Paris, Paris 

For more information, 17th Numeric.al Control seminars will cover France. This is one of the 

contact the UCLA Extension Society Annual Meeting and guidelines on buying com- leading shows in Europe for 

at POB 24901, Dept K, Technical Conference, Hart- puter systems, telephone microcomputer users and 

UCLA Extension, Los ford Civic Center, Hartford and copier systems; the use manufacturers. Exhibits of 

Angeles CA 90024. CT. This convention will of word processors, and new equipment, presen-
offer technical sessions more . Contact Industrial tations, games, educational 
covering such areas as and Scientific Conference materials, and more will be 

April 21-25 computer-aided design Management Inc, 222 W featured. For more informa-
National Micrographks engineering, business Adams St, Chicago IL tion, contact Sybex Inc, 
Association 29th Annual management, tool design 60606. 2020 Milvia St, Berkeley CA 
Confe.rence and Exposition, and graphics; computer- 94704. 
Sheraton Center Hotel and aided assembly, facilities 
Coliseum, New York NY. planning, inventory control, MAY 1980 May 6-8 

The theme for the show is and management infor- The 7th International Sym-
"Focus on Productivity in mation systems; numerical May posium on Computer Archi-
Office Management." control in various areas; IEEE Computer Society tecture, La Baule, France. 
Highlighting the conference data base structure and Conferences and Meetings. This symposium will consist 
and exposition will be management; and other For a list of events, contact of discussions and readings 
presentations and talks con- educational programs. There the Executive Secretary, in the following areas: 
cerning the use in offices for is also a large exhibition Harry Hayman, POB 639, distributed architectures, 
computer systems and being presented. Silver Spring MD 20901, or special-purpose architec-
related items. For more information, phone (301) 439-7007. tures, hardware description 

For more information, contact Numerical Control languages, fault-tolerant 
contact the Conference Society, 1800 Pickwick, May 5-11 architectures, high-speed 
Dept, National Glenview IL 60025. Engineering, Science, and computers, control schema, 
Micrographics Association, Public Policy, 16th Annual evaluation of architecture 
8719 Colesville Rd, Silver A pril 28-30 Meeting, Baltimore Conven- performance, and more. 
Spring MD 20910. Managing Technical Pro- tion Center, Baltimore MD. Contact, Daniel E Atkins, 

grams and Projects, White Companies from around the Dept of Electrical and Com-
April 23-25 Plains NY. For more infor- world and the US will be puter Engineering, Univer-

International DP Training mation, contact the Institute exhibiting. The conference is sity of Michigan, Ann Arbor 
Conference, Hyatt Regency, for Advanced Professional being sponsored by the Ml 48109. 
Chicago IL. The theme for Studies, One Gateway Ctr, AlAA. Contact Lawrence 
this event will be "The Newton MA 02158. Craner, Director of May 6-10 
1980s: The Information Technical Displays, AlAA, 8th Annual Canadian 
Decade." The conference is A pril 30-May 2 1290 A venue of the Association for Information 
a symposium for data pro- Computerized Office Equip- Americas, New York NY Science, Toronto, Canada . 
cessing experts and cor- ment Expo, O 'Hare Exposi- 10019, or the Conference Technology, commodity, 
porate training executives_ tion Center, Rosemont IL. General Chairman, Laurence and rights are the themes of 
For information, contact The latest developments in Adams at Martin Marietta this conference. Topics will 

A GENS™ 
LOW COST ASSEMBLY GENERATION SYSTEM 

You can assemble machine lan­
guage programs for any of the 
popular 8 and 16 bit microcom­
puters. 

You can use this meta-assem­
bler to generate procedures and 
structures that best fit your 
applications . 

This system is hosted on your 
Z-80 computer using CP/M and 
24K or more bytes of memory. 

The Works. Iterative passes for 
forward ref optimization , sub· 
scripts, remote names, macros, 
functions, externals, relocation 
classes and more. 

BONUS: Source link loader f ile 
so you can customize 
your system. 

$170: AGENSon8"diskette, 
Loader, sample gen­
erators and manual. 

$27: Manual only. 

RBB Soft\Vare P r oductsTM 
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P.O. BOX 2111 
YORBA LINDA, CALIFORNIA 92686 

(714) 637-5965 



Circle 190 on inquiry card_ 

~=I~~~ 
MICRO PLOT 

Vers.iitile Prinlet G r.11ph its Package 

• f ~i rur~ 

• Turns .my Daisyw h('f.'I o r Thimble-type 
prlnhH into a n incremenlal pen-plotter 

• Moves pdnl-he.ad jn l.uge increnienls 
hofizont<11ly, \'erlioll y or bo1h al the 
same lim eo 

• Plots .md prinls l t?• I al lhe u me lime 
with high qu .a liry gr.tphic resolution 
.md rc.1d.11 billl y 

• Plols .11 high ~ peed ~ 

• Plols bi·direclion.illy .ind in 360° 

• Allows fur c rcali we gr.aphics and report 
gener;uion 

• Fully documented FORTRAN subroutines 

• COOS runs under Cro memco FORTRAN IV 

• CP/ M ron s, with MicroSofl FORTRAN 
compile r 

• Ha rdware Required • 
•illliWW / IOpof°' "'"'° . ) .,. . ......... , ... ........ . 
10• 11r-'' *"''" 

• U• .,1 • lw-r l • l ltOmAtl.. 

""'"' '""'!"" 

$19 5 ~=~kage 
$50 
Spt.'c1otl Demo P.u:Lntt• 
Spcnfv P11n1er Modd 

HIWWll( 
~I.JP"'"'' U to~fl1ll"'t1 
' .. 1.1 ··"' (, ..,t, ..... 
t ,.., l,1 l.u1J, ••1 .. 111 1.,1 

•DEALER INQUIRIES INVITED• 

• l >.,.IU)ll!'I Ht -,.-..4, .. 
~l)l I\\ \10 p i • ' lt"lt .! 
.\)b l.. 1 

• 1 H 11}' I( ~· ' I r,,, 
., ............. , .. 1111""''"1 

• ._Ul k Ulll() l 1\1·1u11l1 

1'1or111•1 I ,1~ 11 h11 • • 

. uC1• 111Ji,1 t 111111•·· 

'"' f' '\I o11mlll >U'1 
• 11111

, 1l)oU l ul1111•• '"' 
( •fl l l"' '")j•t 

. 111- P 11u.-r i 1 . 1 •. rn. 1 ... 1, 

• 'l't)CJl 1lto•""''"'' ' 
•• ,,,,,., ... 1111 1 

• '"' "'U 11C u " l••''' ,.,,, 
I" ' """"•!•' "" {fl '1 

• fU o\ l 11, j \t.,, 1111111 11.JI 
l""m ' " 1111 1fl t 

• l lKl\I tt "'11"'"' ' '•1 

1
1
10111•1 "'"' ' ''' ' 

• IJH'1' I u1110 .. •1un It• '"1' 

• C.1 1101 Wflh ' lo r r rce (JtJ logut• .1111J M OH' lnfonn at10n • 

• We will Customize any ot our programs at our Standard Consulting Rates • 

Ah! Mic.QM .... Satisfyin' Software 
f'1,H turns yo ur .JiY) f QOI o n' 

MfCro Applications and li .udw.ue 
• co SULTANTS •nd sonwARE DEVELOPERS • 

Circle 191 on Inquiry card. 

9 new 
kits! 

ANALOG PERIPHERAL FUNCTIONS 

. .. in touch with reality! 

QK-100 Trip le A - 0 Converter 

QK-101 Dual Ai r Temperature Sensors 

QK-102 
QK-103 

Dual Ground Mois ture Sensors 

Power Supp ly with Dua l Sockets 

QK-104 Dual L1qu1d Temperature Sensors 

QK-105 Dual Photo Sensors 

QK-106 Dual Water Level Sen5ors 

QK-108 
QK-109 

Dual Surface Temperature Sensors 

Dual Hall -Effec t DC Magnet ic Sensors 

QK-110 Mulit 1pl1er and Voltage-Control led Amo 
QK-112 Peak Sense and Hold / Sample and Hold 

QK-115 8/ 16 Input Analog Mult iplexer 

QK-122 Dual Instrumentation Amplif ier 

QK-124 
QK-133 

Log and Ant1 -Logar1thm1c Funct ions 

Multiple Aud ible Alarm 

QK-134 Mult iple Anakig Comparators 

QK-138 Dual -· People '· Sensors 

QK-900 Socket and Mount ing Board 

$36.95 
26.95 
29.95 
29.95 
32.95 
27.95 
34.95 
30.95 
54.95 
43.95 

28.95c 
38.95 

24.95 C1) 
40.95 
25.95 
39.95 IA 
34.95 ..,, 

8.95 

=r:::lt AVAILABLE IN ASSEMBLED MODULES 

~ (602) 299-9831 CALL Q-KIT 

P.O . BOX 35879 WITH YOUR CUSTOM 
TUCSON, SYSTEM REQUIREMENTS! 

ARIZONA 857 40 a division of j .r . conwell corporat ion 

h1'5 , • ..,c..n\f"6't" •OI"\ , ., b <o\,.,•I"'\ f &.1r 3 brtef 
f'(lom~nt .... \Jn,..ncwn 'tc .-..RMOLC, ti!(: ...:.\\ '10 
'iiic.•'""'""' ng. ".h0 4

• mdln..!I oth~M \,4V• dont '"' 
th """"· · .... . . 

as ARNOLD'S ·f\n9e•s,f'~ol'lt•c~cc~ .f!:J nc..-o•s 
-t:\\e l<~!j'ooan:{_, ••• he •S a\>ou"t -t-o c..-osS ove • 
tttto ot>s.c.ur1t. ~ ................. . 

. . . onlj mi~" e it by that mud'I ~ t • • one 
o;;l ly C <>O'\t•l'?le-l~ ... RE. ".>ET q Q ~ 

- - - ouo 

Reset.G uar-d""' is the Solut ia!' to the. 
~,.,,bl<!m o.f nLtide!\-td ll~ hi tcln.9 -t.h,e 
Ri;SE"r re~ - \IJTl:h R~<qu~r'c\, 'jov ""use 
f'"~ ..... t'<\e "l>.E~E'T ""-':\TWICE. '" 00\e 5".CO"lc\ 
to l'les.ET "*te , 0 .,, -.rte•·Hf F1"'l~LL'( 

10432 Burbank Boulevard • North Hollywood, California 91601 

Circle 192 on inquiry card. BYTE Morch 1980 227 



cover information in the 
marketplace, information 
transfer and policy issues, 
right to access, new infor­
mation technologies and 
applications, and other sub­
jects. For more information, 
contact the Program Chair­
man, 8th Annual CAIS 
Conference, Technical Infor­
mation Centre, Bell 
Northern Software 
Research, Uth floor, 522 
University Ave, Toronto 
Ontario MSG 1 W7 
CANADA. 

May 13-15 

Electro /SO Show and Con­
vention, Hynes Auditorium 
and Boston Sheraton, 
Boston MA. This show con­
sists of presentations and 
exhibitions by manufacturers 
in the computer industry. 
Contact Electronic Conven­
tions Inc, 99 N Sepulveda 
Blvd, El Segundo CA 90245. 

May 13-16 

9th Annual Conference of 
MUMPS Users Group, Islan­
dia Hyatt House, San Diego 
CA. The meeting will bring 

together scientific, medical, 
and business professionals to 
discuss current research and 
application development. 
Areas of participation are 
paper presentations, 
workshops and tutorials, 
and vendor exh ibits . Con­
tact Dr Jack Bowie, MUG 80 
Program Chairman, The 
MITRE Corp, Mail Stop 
641, 1820 Dolley Madison 
Blvd, McLean VA 22102. 

May 14-16 

Carnahan Conference on 
Crime Countermeasures, 
Ca~ahan House, Lexington 
KY. This conference is 
devoted to the application 
of engineering and science to 
law enforcement, security, 
and crime prevention. 
Emphasis will be on effective 
research and development in 
computer security. 

Contact the Office of 
Continuing Education, Col­
lege of Engineering, Univer­
sity of Kentucky, Lexington 
KY 40506. 

May 15 

Electronic Road Shows, 

Griswold's Restaurant, 
Pomona CA. See March 
20th for details . 

Ma y 19-22 

1980 National Computer 
Conference, Anaheim Con­
vention Center, Anaheim 
CA. The conference pro­
gram will include more than 
120 sessions covering com­
puting careers and educa­
tion, office automation, and 
audHing in the area of 
management; computers in 
earth resource management, 
human services, and word 
processing in the field of 
applications; programming 
languages, design techniques 
and methodology, and voice 
simulation and recognition 
in software; earth resources, 
education, women and 
minorities in the computing 
discipline in the area of 
social implications; micro­
computers and mini­
computers, computer archi­
tecture, and new concepts in 
memories in the area of 
hardware. 

For information, contact 
American Federation of In-

formation Processing 
Societies Inc, 1815 N Lynn 
St, Arlington VA 22209. 

May 21-22 

2nd Clemson Small Com­
puter Conference, Clemson 
University, Clemson SC. 
This conference will discuss 
applications in engineering, 
science, manufacturing, 
small business data pro­
cess.ing, and education. Con­
tact William J Barnett, Elec­
trical and Computer 
Engineering Dept, Riggs 
Hall, Clemson University, 
Clemson SC 29631. 

May 24-25 

Amateur Radio and Com­
puter Hobbyists 2nd Annual 
Convention, Cervantes Con­
vention Center, St Louis 
MO. Speakers, presenta­
tions, equipment displays, 
and a flea market will be 
featured. For more informa­
tion, contact the Gateway 
Amateur Radio Assocation 
lnc, POB 68, Marissa IL 
62257. • 

Our MacroFloppy™ 
goes twice the distance. 
For$695. 

228 March 1980 © BYTE Publicotlons Inc 

Introducing the Micropolis MacroFloppy'":1041 and :1042 disk drive sub· 
systems. For the S-100/ 8080/ Z-80 bus. Packing 100% more capacity into a 
5X-inch floppy disk tl1an anyone else. 143K bytes. to be exact. For as little 
as 5695 . 

Tl1e MacroFloppy:1041 comes witl1 the Micropol is Mod I floppy packaged 
inside a protective enclosure !without power supply). And includes an 5·100 
controller. Interconnect cable. Micropolis BASIC User's Manual. A diskette con­
taining Micropolis BASIC. and a compatible DOS with assembler and editor 
The 1041 is even designed to be used either on your desk top, or to be inte­
gr·ated right into your S-100 chassis. 

The MacroFloppy:10q2 comes witl1 everything the ·1041 has. and more. 
Such as d.c. regulators. its own line voltage power supplv. and. to top 1t off. 
a striking cover. Making it look right at home just about anywhere. 

Both MacroFloppy systems are fully assembled. tested. burned-in. and 
tested again For zero sta1t-up pain. and long term reliabilirv. n1ev·re also 
backed up l)y our famous Micropolis factory warrantv. 

And botl1 systems are priced just right. $695 for the MacroFloppy:1041 
and $795 for the MacroFloppy:1042. 

You really couldn't ask for anvthing more. 
At Micropolis. we have more bvtes in store for you. 
For a descriptive lxochure. in the U.S. call or wnte Micropolis 

Corporation. 7959 Deering Avenue. Canoga Park. California 91304 . Phone 
(213) 703 ·1121. 

Or better vet. see your local dealer. 

MICROPOLIS™ 
More bytes in store for you . 



Circle 194 on inquiry card. 

ED SMITH'S SOFTWARE WORKS 
6809 SOFTWARE TOOLS 

RRMAC M6809 RELOCATABLE RECURSIVE MACROASSEMBLER. The 
one assembler I hat con I a ins reol macro capabililies (see our May, June 
BYTE ad) . RRMAC is designed with the assembly language programmer 
in mind and contains many programmer convenience features. RRMAC 
contains a mini ·editor, supports spooling or co· resident assembly, allows 
insert Hies, is romable , generates cross·relerences, execution times, lists 
target addresses of all relaUve refe rences. 

M69RR .. ......... ...... SlS0.00 

SGEN M6809 DISASSEMBLER/SOURCE GENERATOR will produce 
source code (with symbolic labels) suitable for immediate re-assembly or 
re·editing. The outpul source file can be put on tape or disk . A lull 
assembly type oulput listing with labels and mnemonic instructions can 
be printed or displayed on your terminal. Large objecl programs can be 
segmented into small source files . M69RS ... .... . ... .... . . S 50.00 

ANNOUNCING TWO NEW M6809 DEVELOPMENT TOOLS 

CROSSBAK-A 6809 TO 6800 CROSS MACROASSEMBLER that runs on 
your M6809 development system lo produce relocalable M6800 objecl 
code. Has all features of M69RR (see above). Includes 6800 Linking 
Loader . M69CX ........... . . . . . . $200.00 

CROSSGEN - A 6800 OBJECT CODE DISASSEMBLER/SOURCE 
GENERATOR lhat runs on your M6809 development system. Has all 
features of M69RS (see above) . An invaluable tool for converting all 6800 
objecl files over to the M6809 . M69CS . ... ... .......... S 75.00 

All programs are relocatable and come complete with Linking Loader, 
Programmer's Guide and extensively commented assembly lisling . 
Available on 300 Baud cassette or mini· lloppy disk . For disk, specify SSS 
or FLEX. Source Text input/output is TSC/SSB editor/assembler com· 
pa table. 

O rder directly by check or MC/Viu. California residents odd 6% tales tax . 
Cuetomers outside of U.S. or Canada add SS for a ir posla9a & handlin9 . 

Dea:ler inquiries welcome. FLEX ls a trademark of TSC 

Ed Smith's SOFTWAAE WDAHS 
P.O. Box 339, Redondo Beach, CA 90277, (213) 373-3350 

Circle 195 on Inquiry card. 

New 
Robotype™ 

Turns your 

• ea.sUy connects to any computer 
• serial and parallel Interface 

typewri er 
into a 
quality 
output 
printer! 

• all electronics Included- ready to use from package 
• connects to IBM Selectric II typewriter In Jus t one minute 
• adapts to a variety of typewriters- no modifications 
• compatible wi th Rad1o Shack TRS-80. Apple II , Pet, etc. 
• Centron.lcs Interface compat.lble 
• available from stock In 30 days 

Put a Robotype to work on your typewriter for under 
$1,000. Call (614) 436-3163 today! 
Dealer. d ts trlbuLOrs, and word processor OEM lnqu lrtes welcome. 

Appli.ed 
Computer 
Systems, Inc. 

77 East Wilson Bridge Road • Worthington , Ohio 43085 

MetaFloppy™ goes 
Tile Micropol1s MetaFloppy'M gives you more tl1an four times the capacity of 
anyone else·s 5~ ·1nch fl oppy. Because it uses 77 tracks instead of the usual 35. 

Tl e field-proven MetaFloppy, witl1 tl1ousands of units delivered. comes 
1n a complete family of models And. like our MacroFloppy'" family of disk 
drives. MetaFloppy 1s designed for the 5·100/ 8080/ Z-80 bus 

For maximum capacitv. choose ou1· new MetaFloppy-1054 system Whicl1 
actually provides you w1 tl1 more than a million bvtes of rel1a i) le on-line star· 
age. For less money l1an you'd believe possible 

Tile MetaFloppy 1054 comes complete with fou r drives 1n dual config­
uration. A controller Power supply. Chassis. Enclosure. All cabling. A new BASIC 
software package Ancl a DOS with assembler and editor There·s even a built· 
111 Autoload ROM to eliminate tiresome button pushing 

If chat's more storage than vou need rigl1t new. trv our 
MetaFloppy 1053. witl1 630.000 bvtes on·line. Or our Meta· 
Floppy.1043. w1tl1 315.000 bytes or,i-line. Eitl1er wav. you can 
expand to over a million IJvtEs on-line in easy stages. wt1en you 
need to Or want to 

In other words. 1f your application keeps growing. we've got 
you covered W1 11 Me a Floppy. 

The svstem tl1at goes beyond tl1e floppy. 
For a descriptive lxocl1ure, 1n tl1e U S ca ll or wnre M1cropohs 

Corporation, 7959 Deering Avenue. Canoga Park. Ca li forn ia 91304 
Phone 12131 703·1121. 

Or better vet. see your local dealer 

MICROPOLIS™ 
More bytes in store for vou. 
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About the Author 

Roger McGregor works 
as a systems programmer 
on a large IBM system. He 
has written or worked on 
many operating systems, 
assemblers, compilers, and 
interpreters, and has suc­
cessfully used the techni­
ques presented here in an 
assembler. 
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To Err Is Human 
GIGO (garbage in, garbage out) is an 

expression heard so often by programmers 
that it is accepted as truth and even offered 
as an excuse for poorly written programs. 
It is a truism that ought to be examined, 
especial ly in the area of human prepared 
input that is typed. 

If the instructions in f igure 1 a are entered 
instead of the correct instructions of figure 
1 b, the great majority of microprocessor 
assemble rs will be unable to locate any of 
the program symbols. This in ability compels 
the user to go through the tedious process of 
calling an edit program, making corrections, 
calling the assembler, and trying once more 
to assemble the source code, hoping that no 
new errors have been introduced. Th is pro­
cedure can be very time consuming; it is 
always frustrating. An examination of how 
the errors are detected in a normal assem bier 

Label Operation Operand 

1 LOOP CPY SPA EC 
2 JSR PRJNT 
3 CMP STRE 
4 BEQ LOOPS 
5COPY EUQ LOOP 

Figure la: A section of code which illus­
trates several common typing errors often 
made during entry of on assembly program. 
These particular errors can be detected and 
corrected by a simple algorithm which deter­
mines if the operand is "close enough" to 
what it is supposed to be. If the operand has 
two transposed letters, one character wrong, 
or one character too many or too few, it is 
automatically changed to the correct form 
listed in the symbol table. 

Label 

1 LOOP 
2 
3 
4 
5 COPY 

Operation 

CPY 
JSR 
CMP 
BEQ 
EQU 

Operand 

SPACE 
PRINT 
STORE 
LOOP 
LOOP 

Figure 7 b: The code from figure la after 
error detection and correction. 

Roger A McGregor 
6933 S Allison Way 
Littleton CO 80123 

or compiler may shed light on how an auto­
mated correction can be attempted. 

Normally, after a symbol has been segre­
gated from the source text, it is passed to a 
symbol table lookup routine as a search 
argument. The function of the lookup 
routine is to find an entry in the symbol 
tab le whose symbo l matches the search 
argument, and to either return that entry 
(a hit) or set some indicator to inform 
the calling routine of an unsuccessful search 
(a no-hit}. Both hits and no hits are valid 
returns, depending on the pass being made 
on the source code. 

The first pass causes two types of lookup 
calls; definition and reference. For a defi­
nition lookup, a symbol has been extracted 
from the labe l fie ld. That symbol and its 
attributes are to be entered into the symbol 
tab le if and only if the symbol is not already 
present in the symbol table. However, if the 
symbol is already present, it is multiply 
defined and in error. For a reference lookup, 
a symbol found in the operand field is 
needed for a compile time computation 
(line 5 of figure 1 b). For this lookup, 
the symbol must be present in the symbol 
table or an error condition exists. 

During any other pass, a no-hit consti­
tutes an error. It is at this point that error· 
correction may be attempted in the form of 
an alternate (associated) symbol lookup. 

If the lookup routine can find another 
symbol in the symbol table that is "close 
enough" to the search argument, then the 
entry's symbol is associated with the argu­
ment symbol and may be returned as a hil. 
When an alternate symbol is substituted 
in this fashion, the programmer must be 
given a warn ing as the substitution may not 
be correct. By checking the object code 
generated, the programmer can verify the 
substitution . 

What constitutes "close enough" before 
a symbol table entry can be substituted 
for the search argument? 



"Close enough" is defined as two char­
acte rs transposed (l ine 1, figure l a}, one 
character wrong (line 2, figure la), one 
missing characte r (line 3, fi gure la}, or an 
extra character (I ine 4, figure 1 a). 

Given the above criteria, only certain 
symbols in the symbol table need be 
reexamined. Those symbols are the ones 
possessing an equal number of characters, 
or one more or one less charac ter than the 
search argument. An exception occurs 
when the search argume nt consists of only 
a si ngle characte r: if th is happens, error 
correction should be terminated and a no-hit 
returned. Those symbols with an equal 
num ber of characters should be compared 
for transposed charac ters or one wrong 
character in the string. Those symbols 
with one more or one less character than 
the search argu men t shou ld be checked for a 
single character differe nce. If any symbol 
in the symbol table passes one of the above 
tests, an assoc iation has occurred and the 
associated entry should be returned as a hit. 

Generally, making a si ngle pass through 
th e symbol table and returning the first 
entry passing a check is sufficient. However, 
if the keyboard layout is more conducive to 
wrong characters due to upper and lower 
case shift ing than to the other common 
errors of transposition, addition, or de letion, 
then a first pass through the symbol tabl e 
checking only equal character count symbols 
fo r wrong characters could prove to be more 
acc urate. Alternate strategies do however 
increase memory usage and execution time. 
The execution time is well spent if a proper 
association prevents the edit and reassemble 
process already described. Memory usage is 
another matter. The less memory used by 
the correction routine, the better. 

Besides alleviating reassembly problems, 
the error correction process tends to en­
courage better documented programs. Due 
to the nature of the checks made for the 
association, longer symbols have a better 
chance of being correctly associated . They 
are also usually more mea ningful. 

The above correction process is by no 
means limited to just the sy mbol table of an 
assembler and compiler. It can be applied 
to any dictionary type lookup including 
op codes, text processors, and console 
commands. 

The only obvious li mitati on would occur 
when symbols in tentionall y differ by a trans­
position or length. In order to overcome this 
objection, we simpl y require an explicit 
declaration statement and correct spelling 
in such statements with the extended error 
correction ap plied to uses of a name. • 

Published by Datosouth CompuJer Corporation, 627-F Mifmet Lane, Charlotte, NC 28210. 

For IA36 Owners, 1200 Baud Breakthrough 
CHARLOTTE A spokesman for Data­
south Computer Corp. confirmed 
reportsof LA36DECwriters® print­
ing at plazing speed. With 
Datasouth's DS120 Terminal Con­
troller, the LA36 prints bidirection­
ally at speeds up to 165 cps with 
true 1200 baud throughput. A 
lOOOcharacter internal print buffer 
eli minates the need for fill 
t characters. 

Well-Endowed With 
Features 

Versatile performance features 
include complete forms control and 
data formatting capabi lity program­
mable from either the keyboard or 
data stream; plus both an EIA 
RS232-C and 20mA Current Loop 
intenace. 

Easy Installation 
1 

This blazing speed is accom-

t
plished by replacing the LA36 logic 
card with the DS120 unit- which 

is fully compatible with existing 
electronics. 

Results Are In 
As BAUD NEWS went to press, 

DS 120's were providing enhanced 
speed and versatility for more than 
3000 LA36 owners. The micro­
processor-based electronics have 
proven very reliable, anCI service, 
when needed, has been prompt and 
efficient. Of course, the DS 120 
comes with a 90-day warranty on 
materials and workmanship. 

Delivered Nationwide 
Datasouth reports a network of. 

stocking distributors in major cities 
·throughout the U.S. for prompt 
service and delivery. The spokesman 
added that he welcomes inquiries 
and will gladly give you all the details 
on the DS120. He can be called at 
704/523-8500 or addressed at 
Datasouth's office, 627-F Minuet 
Lane, Charlotte, N .C. 28210. 

DEC is a registered trademark of Digital Equipment Corpora~. 
Installation of the DS-120 will void any DEC warranty or service contract. 
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Listing 7: Super TIC, a 
three-dimensional tic-tac­
toe computer game written 
in North Star BASIC. (All 
other programs in this 
article are also written in 
North Star BASIC.) 

10 D I MC~l256>rS164 1 rW CJ,76l r TC761 r Nl 6 r641r P C41rV(64) 
20 Cl$= '01 23 4 56789"\PI0> =22\P lll =l 47\P l 2 ) • 1030\P(3 ) =2\P( 41 • 3 
30 OPEN*O • 'A16"\LINE80 
40 FORA• lTU76\REA010 rW IO r AlrWl l oAlrW l2 r Al oWl3 oAl\NEXT\FORA= lT064 
50 REA D10r NIO rA J , Nl l oAl rN C2 rAJ , Nl3 r Al rNl4r Al rNl 5 r AloNC6 r Al \ NEXT 
6 0 CLOSE10\I NPUT "O TO 9 : 0 I PLAY BEST AND 9 WORST? 'r Z\Z=l+CZ/10) 
\00 FORA= 1T064\B=A*4\C$CB-3rBl = ' '\C= INT CA /1 0l \ D=A-CC * 10l 
tlO C$ CB - lrB- l > =C1~CCtl r C+ll\CSIB r Bl =C1$1D+l rDtll\NEXT 

L?O! 'HERE IS HY BOA RD'\l' ' \GOSU B1000\I ' '\I 'ENTER MOVES BY'r 
130 !' NUM BER AND YOUR'RE X' 
14 0 !' ' \INPUT'YOUR MUVE? ' r X\I F X< lORX>6 4 THENl 4 0\IFSCX> <>OT HEN1 4 0 
l~O 5CXl • l\A• X*4\C$CA-J rAl = "XXXX"\P=l\GOSUB900 
160 0=0 \ FORn= tr076 STEPZ\C=TIAl\IFC<OTHEN200\IFC=15THENEXI T400 
1 70 IFC <> OT HEN180\B• 1\GOSUB500\GOT0200 
180 IFC ) 4T HEN190\B• P<C-1)\ GOSUBSOO\GOT02 00 
190 C=INTCC/5Jt2\B=PICl\GOSUB500 
2 00 NEXT\FORA= LT064 \IFVI A> <OTHEN210\0=VIAJ\X =A 
2 10 VIA )•O\NEXr\IFO=OA NDZ= l rHEN1 600\IFO<>OfHEN220 
21.5 FOr<l\~ l T06 4\ TFS CA> =OTllEN _XIT2l 7\NEXT\GO T01600 
2 1"' SIAJ= l\X=A 
220 S<Xl = l\AmX* 4 \C$IA- 3rAl = '0000"\P=S\GOSUB900 
2~0 ''I WENf" oX\! " ' \GOSUB1000\GOT0 1 40 
'1 00 ! • ri11;; COMPUTER WINS wn H I•OX ES •• w (0. A). W( 1 , A), t.J ( 2.A> . w ( 3 . A) \GOT02000 
500 FORF =OT03\G• WCF r Al\IFSIGl•OTHENV IG> =VIGltB\NEXT\RE fU RN 
900 FORn=OT06\C=NIA1Xl\IFC• OTHEN9SO\JFTIC) : oTHEN950 
910 TIC> =TIC)fP\IFT(Cl ( 4THEN950\ IFTICl = 4THENEXIT1700 
920 O= I NTCTCCJ/5 ) \IFD*5<>T I CITHENTCC) •- l 
'150 NEX1 \ RErURN 
1000 FCJf(A• OT03\FOfUl=2TOOSTEP·-2\FORC• OTOJ\FORD= l T04 
t010 E= <<<C*l6) f [l+IA*411*41 -~\IC$IE- l r El r\IF D<4THENI ' = ' r 
to:•o NEX 'I \] FC <. 3THEN I. • ' \NEXT\! •• \NEXT\ffA=3T HEN1040 
'L030 FORE= l T03\ I' •=•=••===•======= ' , \ NEXT\ !" ================ " 
'1040 N XT\l~ETURN 
1600 I ''\I 'IT'S A DRAW'\GOTD2000 
L700 I. ' \F=C\GDSUIHOOO\ ! • '\C=F\! ' YOU WO N' .wco. c > r Wl lrC) .w 12 . c1 .wcJ.Cl 
2 000 'f.NPUT" CARRIAGE RETUR N END S , ANYTH!Nll ELSE F'LA YS AGAIN '! '• Z$ 
200S !FZ$m''THENEND\FORA = lT076\ TCA> =O\ NEXT\FORA = lT064 \SIA) =0\VIAl • O\NEXT 
2010 GOHll.00 
RF1'111Y 

Super TIC 
J Roehrig 
POB 74 

Middle Village NY 11379 

Listing 2: Modifications to listing 7 to change the three-dimensional version 
into two-dimensional 4 by 4 tic-tac-toe. 

• It gives a graphic d isplay of the game 
(designed for a 24 line by 80 charac ter 
term inal) without requiring a grap hics 
board . 140 I "'\INPUT'YOUR HOVE 1 "rX \IFX< lORX > l6THEN140\IFSCX> <>OTHEN140 

160 O=O\FORA=1T010STEPZ\C=T<A>\IFC<OTHEN200\IFC= 15THENEXI T400 
1000 FORA=OT03\FORB=2TOOSTEP-2\FORC=OTOO\FORD=1T04 
1030 !·=================· 
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Super Micro-Tic 

Th is article describes Super TIC, a pro­
gram that plays three-dimensional (4 by 4 by 
4) tic-tac-toe . It was written specifically for 
microprocessors and has the fol low ing 
features: 

• It is fast, despite the fact that it checks 
every possible move. The response 
time is 13 secon ds per move (worst 
case) using an IMSAI 8080 computer 
with North Star BASIC, and it averages 
less than six seconds per move. 

• It plays at ten di ffere nt leve ls of skill 
without requ iring mod ification of the 
program. 

• One program line can be modi fied to 
change the program's strategy so th at 
it plays defensive ly or aggres ive\y . 

• The modification of four lines (see 
list ing 2) all ows the game to be played 
in a two-dimensional 4 by 4 for mat. 

List ing 3 shows a sample run of the 4 by 
4 by 4 version. Th e computer asks for the 
level of play des ired and gives a d isplay of 
the game board . The player ente rs a move 
selec tion (a number from 1 to 64 corres­
pond ing to the desired box) and the com­
puter answers with its move. Next, the 
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SORCERER* SOFTWARE! 
All programs on cassette. Only Bk of memory required. 

new• TANK TRAP by Don Ursem A rampaging tank tries to run you down You lry to I rap 
11 by building concrele walls around 11 Four levels ol play Sl 1.95 

new1 Inquire about our SMART TERMINAL pr ogram 

PLOT by Vic I olomer Now Apple owners wrll be envious ot how easy you can get good 
graphics on your SORCERER PLOI mclucles both a super high resolution mode and a 
quick low resolution mode Both are accessible lrom your BASIC programs usrng srmple 
commands H1·res & lo- re; examples included on ta pe Sl4 .95 

SHAPE MAKER '" by Don Ursem Construcl special characters ano lancy shapes with 
ease usrng thrs on -screen characler ed1lor Detarted I 2· nag rnstruchon bookl I 
inc ludes example appl1cal1ons $14 .95 

DEBUG b Bob Pr re Debug machrne language programs by stepprng lhrough on 
mslruchon al a lune Relocalable Several di splay ophons Mull1ple break points 
Mod1ly memory and registers Sl4 .95 

Z·SO DISASSEMBLER by Vic lolome1 Decode machine language programs. rncludrng 
SORCERER'S monilor and ROM·PAC's. with 11115 Z·80 Disassembler wr 11ten rn BAS IC 
P11nls oul machine code. Zrlog mnemonics. and ASCII Sl4 .95 

FASTGAMMON '" by Bob Ch11st1ansen A last backgammon opponent Sl9.95 
MAGIC MAZE '" by Vrc Tolome1 A challengrng maze game s 11.95 

SOFTWARE INTERNALS MANUAL FO R THE SORCERER by Vic Tolome1 A musl 
lor anyone wirtrng sol!war lor Ille SORCERER Seven chaplers lnde•ed 
lncl ude1 d1agrar11s and soltwa1e roulrnes 64 pages S 14 .95 

~ C:~~~a~Su1~~~~1~E ~ Telephone 24 hours. seven days a week (2 13) 344 -6599 

WHERE TO GET II : As• your nearest Sore rer dealer 10 see Quality Sotrware ·s Sorce1er 
programs Or 11 you prelrr. you mav 011le1 duectly lr om us MasterCharge and Vrsa 
c rdholdrr 1 may lelephone lh 11 orders anrl we will deduc l $I from order s over S 19 lo 
co mprnsate lor phone charges Or marl your orrlrr to th address above Ca lilornra 
residen ts add 6 sa les lax Orrler s outside Norlh Amrr1ca adrl $5 lor regrslrrrd arrrnarl. 
pay 111 U S currency 
"' fhf> n.1mt- "ti RrrRFR h ,~, twf'l1 l!itrff'm.ir~Prt 11.,. I ur1v lnl 
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c 
THE PROGRAMMING LANGUAGE 

HEWLETT PACKARD 1000 USERS 

HAVE BEEN WAITING FOR. 

• Interfaces 10 lhe complete HP1000 software baso 

• Mnchlne control found pre" lously on ly In essombly language 

• Easil y supports Struc 1ured Progr amming 

• lnc1ud05 the por lable 1/0 library wilh Pr lnll and Scanl 

• Mncro-propass 

• Complies on lhe HP RiE·IV 

• All ows ombcdded usembler 

~ RACET COMPUTES~ DISK SORT MERIE 'DSM' FOR MOD I AND MOD II** TRS-80™ 
Now you can sort an 85K diskette 

in less than 3 minutes* - FAST 
Perfect for you r mult i-diskette RANDOM file mailing lists, inven­
tory , etc. Ideal for specialized report generati on, sort, merge or 
combination . All mach ine language stand-alone package -
Efficient and easy to use. No separate key files requ ired ! Physical 
records are rearranged on diskette! Supports multiple sub records 
per sec tor including opt ional sector spanning. Sorts on one or 
more fi elds - ascending or descending. Sort fields within records 
may be character, integer, and floating-point binary . Provides 
optional output field deleti on , rearrangement, and padding. 
·sort timings shown below are nominal times. Times will vary 
based on sort and system configurations. Nom inal t imes based 
on Mod I 48K 4-drive configurat ion, 64 byte records, and 5 sort keys. 

TYPE FILE SIZE SORT TIME TYPE FILE SIZE SORT TIME 

SORT 
SORT 
SORT 
SORT 

(Bytes ) (Sec) (Bytes) (Sec) 
16K 33 SORT 340K 1081 
32K 49 SORT 680K 2569 
85K 173 SORT and 85K SORT + 1757 
170K 445 MERGE 1275K Merge 

DSM for Mod I (Minimum 32K, 2-drives) $75 On·Disk 
DSM for Mod II {Minimum 64K, 1-drive) $150 On· Disk .. 
Mod II Development Package $100* • 
Machine Language SUPERZAP, plus Ed itor/Assembler and 
Disassembler patches. 

Mod fl Generalized Subroutine Facility 'GSF' $50** 
··For Mod II Programs, Include Mod II DOS diskette wi th order 

For Deve lopment Package, also inc lude copy of Apparat 
NEWDOS + 5'1• diskette. 

CHECK, VISA, MIC, C.O.D. 

oo BASIC for Level II and Disk Systems $49.95 
Full MATRIX Functions - 30 BASIC commands!! 
Mathematical and common matrix funct ions. Change arrays in 
mid-program. Complete array handling. Tape array read and write, 
including strings. Common subroutine calls. 
Over 50 more STRING Functions as BASIC commands!! String 
manipulation, translation , compression, copying, search, screen 
con trol, pointer manipulation and utility functions. Includes 
multikey multivariable machine language sorts. Load only machine 
language functions that you want ! Where you want in memory! 
Relocating linking loader! More than you ever expected! I 
oo BUSINESS (Requires Infinite BASIC) $29.95 
20 Business oriented functions Including: 
Printer Automatic Pag ination with headers and footers! 
Packed Decimal Arithmetic { + ,-. • ,/) 127 digits! 
Binary array searches and hash code generator! 
COMPROC Command Processor for Disk Systems $19.95 
Auto your disk to perform any sequence of DOS commands, 
machine language loads, BASIC, memory size, run program, 
respond to input statements, etc. Single BASIC command file 
defines execution! Includes auto key-debounce, screen print and 
lower case software driver. 
REMODEL + PROLOAD Specify 16, 32. Of' 48K Memory $34.95 
REnumber any portion or all of BASIC program. MOve any portion 
of program from one location to another. DELete program lines. 
MERGE all or any portion from tape. Save and verify portion or 
all of combined merged programs to tape. 
G SF (Specify 16, 32, or 48K) $24.95 
18 Machine language rou tines. Includes RACET sorts. 

TRS·BO IS A REGISTERED TRADEMARK OF TANOY CORP ORA TION 

Calif. Residents add 6% 
Telephone Orders Accepted (714) 637·5016 

WHEN OROERING PLEASE 
ADVISE PUBLICATION SOURCE 

~ RACET COMPUTES 1 
702 P1lmd1te, Orange CA 92665 
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entire game board is reprinted with the 
player's boxes represented by Xs and the 
computer's boxes by Os. 

For those readers no t familiar with three­
dimensiona l tic-tac-toe, table 1 shows al l of 
the 76 possible winning combinations. The 

first player to occupy 4 squares (or, more 
properly, "cubes") in a straight line wins. 
Note that there are ten ways to win on each 
of the four boards (four horizontal, four ver­
tical and two diagonal) and 36 ways to win 
by occupying one adjoining square on each 
of the separate boards. 

Table 7: The 76 possible ways to win in 4 by 4 by 4 three-dimensional tic-tac­
toe. The columns labelled Ml, M2, M3 and M4 given an integer identification 
of a particular cube in the three-dimensional 4 by 4 by 4 matrix. 

For comparison of strategies, the t ic-tac­
toe program, written by R K Louden 
("TTT3D" in Programming the IBM 7 730 
and 7800, Prentice-Hall , 1967), keeps total­
ling values for the 76 winning com bina­
tions after each move, tests for only three or 
four critical si tuations and al ways exami nes 
the 64 squares for vacant positions. The use 
of this technique would take a few minutes 
for each move using a microcomputer , and 
th e program is considerably longer. 

COHB 111 112 113 114 COHB 111 112 113 114 
==================================== 

1 1 2 3 4 
3 9 10 11 12 
5 1 5 9 13 
7 3 7 11 15 
9 1 6 11 16 

11 17 18 19 20 
13 25 26 27 28 
15 17 21 25 29 
17 19 23 27 31 
19 17 22 27 32 
21 33 34 35 36 
23 41 42 43 44 
25 33 37 41 45 
27 35 39 43 47 
29 33 38 43 48 
31 49 50 51 52 
33 57 se 59 60 
35 49 53 57 61 
37 51 55 59 63 
39 49 54 59 64 
41 1 17 33 49 
43 3 19 35 51 
45 5 21 37 53 
47 7 23 39 55 
49 9 25 41 57 
51 11 27 43 59 
53 13 29 45 61 
55 15 31 47 63 
57 1 22 43 64 
59 9 26 43 60 
61 2 22 42 62 
63 3 23 43 63 
65 4 23 42 61 
67 12 27 42 57 
69 1 2 1 41 61 
71 4 19 34 49 
73 13 25 37 49 
75 16 31 46 61 

Listing 3: Sample printout 
of the beginning of Super 
TIC. 
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2 5 6 7 8 
4 13 14 15 16 
6 2 6 10 14 
8 4 8 12 16 

10 4 7 10 13 
12 2 1 22 23 2 4 
14 29 30 31 32 
16 18 22 26 30 
18 20 24 28 32 
20 20 23 26 29 
22 37 38 39 40 
24 45 46 47 48 
26 34 38 42 46 
28 36 40 44 48 
30 36 39 42 45 
32 53 54 55 56 
34 61 62 63 64 
36 50 5'4 58 62 

The key to writing a program efficient 
enough to operate on a microcomputer is to 
I imit the number of operations performed. 
Instead of constantly totalling winning com­
binations after each move, a ru nning tota l is 
mai nta ined in Super TIC. The importance of 
winn ing combination totals is simple. A 0 is 
assigned to bl ank squares, a 1 to squares 
with Xs and a 5 to squares with Os. A win­
ning combination totalling 0 represents a 
line that either player can still win with; a 
co mb ination value less than 5 and greater 
than 0 is a combination in which only X ca n 
win; a combination total evenly divisible by 
5 represents a possible 0 win; and all other 
values are blocked (no one can win) com­
binations. Th is same totalling method shows 
how many Xs or Os occupy the four squares 
of the winning comb inations. 

38 52 56 60 64 
40 52 55 58 61 
42 2 18 34 5 0 
44 4 20 36 52 
46 6 22 38 5 4 
48 8 24 40 56 
50 10 26 42 58 
52 12 28 44 60 
54 14 30 46 62 
56 16 32 48 64 
58 5 22 39 56 
60 13 26 39 52 
62 14 26 38 50 
64 15 27 39 51 
66 8 23 38 53 
68 16 27 38 49 
70 1 18 35 52 
72 4 24 44 64 
74 13 30 47 64 
76 16 28 40 52 

In order to make Super TIC execute 
quickly , only the 76 winn ing combinations 
are checked to determ ine the computer's 

0 TO 9 : 0 I PLAY BES T AND 9 WORST T 0 
HERE IS HY BOAR[I 

01 = 02 = 03 = 04 17 18 19 2 0 33 34 3 5 = 36 49 so 5 1 

05 = 06 = 07 = 08 21 = 22 = 2 3 = 2 4 37 = 38 = 39 = 40 5 3 = 5 4 = 55 = S6 

09 = 10 = 11 = 12 25 ~ 26 = 27 = 2 8 41 = 4 2 = 43 = 44 57 = 5 8 ~ 5 9 e 60 

13 = 14 = l S = 16 29 = 30 = 31 = 3 2 45 = 46 = 47 = 48 61 = 62 = 6 3 = 6 4 

ENTER MOVES BY NUMBER ANU YOUR ' RE X 

YOUR MOVE ? 1 
I WENT 64 

xx = 
xx = 0 2 = 03 0 4 17 18 19 2 0 33 34 3 5 36 49 so 5 1 52 

05 = 06 = 07 = 08 21 = 22 = 23 = 24 37 = 38 = 39 = 40 53 = 54 = SS = 56 

09 = 10 = 11 = 12 25 = 26 = 27 = 28 41 = 4 2 = 43 = 44 57 e 58 = 59 = 6 0 

0 0 
13 = 14 = 15 = 16 2 9 = 30 = 31 = 32 4 5 = 46 = 4 7 = 48 6 1 = 6 2 = 63 = 00 

YOU R MOVE ? 
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Buy By Mail and Save! RAM CHIPS 
COMPUTERS 
lntertec SuperBrain 

32K RAM S2995 . . . $2495 
64K RAM $3345 . . $2695 
NORTH STAR Horizon 1 
32K Ki1 . Lisi $1999 . $1579 
32K Assembled $2695 $2149 
Horizon 2 
32K DD , Kit, $2399 
:<2K DD . Assm. $3095 
32K OD, Kit $3595 
32K OD. Assm. $3595 

CROMEMCO 

$1885 
$2439 
$2859 
$2859 

System 3 , 64K , $6990 . $5479 
System 2, 64K , $3990 . $3390 

HEATH WH-89 . 

DISK SYSTEMS 

THINKER TOYS 

$1949 

PRINTERS/TERMINALS 
ANADEX DP-8000 
HAZELTINE 
1410 . . . . . 
1420 .. . .. . .. . 
1500 .. . . . ' ' . . ' . 
INTERTUBE II 
Li st $995 .. .. 
PERKIN -ELMER 
Bantam 550 . .. 
Televicleo 912 , . 
CENTRONICS 
730-1 .. . . .. . . . . 
779-1 Friction Feed . . 
779-2 w/Tractor .... 
702 w/Tractor, VFU 

$2480 . ...... . 
703 w/Tract or $2975 
704 w/Tractor $2350 

DEC LA-34 

$ 869 

$739 
$839 
$989 

$729 

$789 
$789 

$799 
$939 
$989 

$1990 
$2175 
$1995 

4044 TYPE 

4K by 1 - 18-pin - 5V, 5% supply 

These are the same factory prime chips used 
in our premium quality memory boards. May be 
4044, 4041 , 5257, 6641 , or 9044, depending on 
manufacturer. All have 4044 pinout and timing 
specs. All guaranteed 30 days. 

250nsec. 450 nsec. 
1-9 chips $7.50 $6.50 
10-49 6.00 5.25 

Discus 20Sl 149 ... . $939 TELETYPE 43 
$1 139 

$ 989 

$1575 

50-99 5.50 4.75 
DISCUS 2+2 $1549 $1288 T.I . 810 100-499 5.25 4.50 
Most items in stock for immed iate delivery, lacto1y-sealed cartons. with lull factory 
warranty. N.Y.S. residents add appropriate sa les tax. Prices do not include shipping. 
VISA and Master Charge add 3%. COD orders require 25% deposit. Prices subject 
to change and oilers subject to withdrawal without notice. 

500-999 
1000-up 

5.00 4.25 
call call 

Computers Wholesale !t eattle Computer Products, Inc. ~ 1114 Industry Drive. Seattle, WA. 98188 

'! WS4J 
P.O. Box 144 

Camillus, NY 13031 
(315) 472-2582 lGl1 

(206) 575-1830 

JAMES P. HOGAN 
The man who has put the science back into science fiction- now 
he's done it again with THRICE UPON A TIME. 
Time-communication isn' t exactly time-travel; but it creates the same para­
doxes. And for scientist Murdoch Ross. there are no easy solutions. A 
gripping novel o f time. probability-and destiny. 

Also by Hogan: INHERIT THE STARS 
Scientists had finally found a Man in the Moon .. . but he was wearing a 
space suit, was full y human and had been there for 50.000 years: 
Where did he come from and how did he get there? 
" Pure science liction ... Arthur Clarke move over!" - lsaac Asimov 

THE GENESIS MACHINE 
The revolutionary unified field theory held all the answers-and a 
choice for man between destruction and vast new frontiers. 
" Most theories in science fiction are mere wishful thinking. Hogan 
invents a theory that might really work."-Marvin Minsky. Professor 
o f Science, MIT 
THE TWO FACES OF TOMORROW 
A super science thri ller of the evolution of true machine intelli­
gence that required a drastic stimulus and produced a unique 
entity wi th unexpected responses. r--------------------, 

I Please send me copies of THRICE UPON A TIME (2 7518-7) I 
at $2.25 each. INHERIT THE STARS (28907-2) at $1.95 

I each. THE GENESIS MACHINE (27231-5) at $1.75 each, I 
and TWO FACES OF TOMORROW (27517-9) at $1.95 each. 

• 1 PUOLllHER 
Now on sale-$2.25 I Enclosed is a check for __ plus 50c per book to cover postage I 

I and handling. (Add sales tax where applicable.) B I 
Of ICIE>IC[ fl ( l ION 
AND fANlA!>Y I Name __ _ _ I 

I Address I 
Where paperbacks are sold or write to: Ballantine Books I I 
Dept. AL. 201 East 50th St .. New York. NY 10022. City -- State Zip 

-----------------------· L • • • • • • • - • • • • • • • • • • • • .I 
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Value Value 
Combination Variable (Defensive Version) (Aggressive Version) 

All Blanks 1 1 
One X P(Q) 22 7 
Two Xs P(1) 147 22 
Three Xs P(2) 1030 147 
One 0 P(3) 2 2 
Two Os P(4) 3 3 
Al l Others - 0 0 

NOTE : Th e computer is 0 and the va lues described are used to determine the com-
puter 's move. A value for three Os is not needed, since the computer will se-
lect that as its winning move without additional evaluation. 

Table 2: Values assigned to squares under consideration. Each time a com-
bination of four squares is checked by the program, these values are assigned 
to blank squares depending upon the nearest neighbors forming the best 
partial pattern combination listed. 

NUM Cl C'.' C3 C4 CS C6 C7 NUM Cl C'.' CJ C4 CS C6 C7 
~=======~~====~== ~=~========~~= ~===== ===== =~===~=~== 

Table 3: Winning combina- 1 s 9 41 57 69 70 '.' 6 42 61 0 0 0 

tions for each square. The 3 7 43 63 0 0 0 4 B 10 44 6S 7 1 72 
5 ., 5 45 SB 0 0 0 6 2 6 9 46 0 0 0 

64 squares of the board 7 ., 7 10 4 7 0 0 0 B 2 B 4B 66 0 0 0 

are listed under NUM, to 9 3 5 49 59 0 0 0 10 3 6 10 5 0 0 0 0 
11 3 7 9 S l 0 0 0 1 2 3 B 52 67 0 0 0 

the right of which are the l 3 4 5 10 S3 60 73 7 4 14 4 6 5 4 6 2 0 0 0 

winning combination num- 15 4 7 55 64 0 0 0 16 4 B 9 56 6B 7S 76 
17 11 15 19 41 0 0 0 1B 11 16 42 70 0 0 0 

bers involved with each 19 11 17 43 7 1 0 0 0 2 0 11 lB 20 44 0 0 0 

square (see table 7 )- After 2 1 l-' IS 4:;, 69 0 0 0 22 12 16 19 4<'> S7 SB 61 
'.'3 12 17 20 4 7 63 65 66 2 4 12 l B 4B 72 0 0 0 

each combination is exam- :!5 13 15 49 /J 0 () 0 '.'6 13 16 20 so 59 60 62 
'.'7 13 17 J9 5 1 6 4 6 7 68 28 13 l B 52 76 0 0 0 

ined, the value shown in 29 14 15 20 53 0 0 0 30 14 16 5 4 74 0 0 0 

table 2 is assigned to any 31 14 17 55 75 0 0 0 32 14 l B 19 5 6 0 0 0 
33 ::! 1 .,.:- 29 41 0 0 0 3 4 ::! ! 26 4 '.? 7 1 0 0 0 _ ... 

blank square in the com· 35 2 1 27 43 70 0 0 0 36 '.? ! 2B 30 44 0 0 0 

bination. These values are 37 :?:'.'! :!5 45 73 0 0 0 3B 22 26 29 46 62 66 68 
39 2:! 27 30 47 58 60 6 4 40 ., .., ">8 4B 76 0 0 0 - 4 

accumulated as each com- 4 I :!3 :!S 49 {>9 0 0 0 4 2 ::! 3 26 30 5 0 61 65 67 

bination is evaluated. The 43 23 27 29 5 1 57 59 6 ., 44 2 3 2 8 52 72 0 0 0 
45 2 4 25 30 SJ 0 0 0 46 ::!4 26 5 4 75 0 0 0 

square with the highest 47 2 4 27 55 7 4 0 0 0 48 2 4 28 29 56 0 0 0 

value becomes the com · 49 31 35 39 41 68 71 73 5 0 3 1 36 4 ::! 62 0 0 0 
5 1 31 37 43 64 0 0 0 52 3 1 38 40 44 60 70 76 

puter's next move. 53 3:! 35 45 66 0 0 0 5 4 32 36 39 46 0 0 0 
55 32 37 40 4 7 0 0 0 5 6 32 3B 48 5 8 0 0 0 
57 33 35 49 67 0 0 0 5B 33 36 40 50 0 0 0 
59 33 3"7 39 S J 0 0 0 60 33 3 8 52 59 0 0 0 
6 1 34 35 40 53 65 69 "JS 6 2 34 3 6 5 4 61 0 0 0 
6 3 34 37 55 63 0 0 0 6 4 3 4 38 39 56 57 72 7 4 

VAK-4 16K STATIC RAM BOARD 
• Designed specifically for use with the AIM·65, SYM·1 , and KIM·1 microcomputers 

Two separately addressable BK-b locks with w ri te protect. 
• Designed for use with the VAK·1 or KIM-4• motherboards 
• Has provisions for mounting regulators for use with an unregulated power supply 
• Made with 1st quality 2114 static ram chips 
• All IC's are socketed 
• Completely assembled, burned-in , and tested 

We manufacture a complete line of high quality expansion boards. Use reader service 
card to be added to our mail ing list , or U.S. residents send $1 .00 (International send $3.00 
U.S.) for airma i l delivery of our comp lete catalog. 

·Product of MOS Technology 

VAK-4 DUAL 8K·RAM ~ $325.00 plus shipping -1~RN8 
VAK·2 8K·RAM ('12 populated) $239.00 -) ~ ENTERPRISES 

I N C 0 A P 0 R A T E D 

2967 W. Fairmount Avenue • Phoeni x. AZ 85017 • (602) 265-7564 
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move. Furthermo re, once the combination 
is considered blocked (at least one X and at 
leasL one 0 in the fo ur boxes mak ing up the 
possible winning combination} a negative 
value is assigned and th e comb inatio n is 
never checked again. 

Th is leaves us with the problem of select­
ing a move . Each time a comb ination is 
checked, a val ue is ass igned to the group of 
fo ur squares maki ng up the combination. 
These val ues are shown in tab le 2 for two 
possible versions of Super TIC, and are 
contai ned on line 20 of the program. 

The next diff iculty is dete rmin ing which 
winning combinat ions are associa ted with 
each square. These va lu es are cal cu lated 
ahead of t ime using a short program and are 
read into the program as da ta. Table 3 shows 
the 64 game squares and wh ich o f the win­
ning. combinations use which part icular 
squares (th e winning combination numbers 
refer back to th e comb inations detailed in 
table 1 ). After each combination is exam­
ined, the value shown in tab le 2 is assigned 
to any blank square in the combination . 
These va lues are accumul ated as each co m­
bination is evaluated . The square with the 
highest value becomes the computer 's move. 

In ord er to test the program as well as the 
different trategies, the program shown in 
listi ng 4 can be used to pit the computer 
aga inst itself. The defensive game always 
plays itself to a draw. Note that line 35 in 
listing 4 adds a new variab le Y(4) that gives 
a d ifferent strategy to be used for the player 
movi ng first when the computer plays 
aga inst itself. To my surprise, the defensive 
version can be beaten. 

As men tio ned earlier, th e game plays at 
ten d ifferent levels. Level 0 checks all 76 
comb inations, while leve l 9 checks only 40 
combinations. Tabl e 4 shows wh ich levels 
check how many comb inations and wh ich 
spec ific combinations. 

Listing 4: Program to en­
able the computer to play 
against itself in the game 
of Super TIC. 

J () lt ! Mt: 1.( 256 ) . ~;e6 4) 1U (J 17 61 • I e76) ,N( 6 , 64) . F (4) 1Ve64) 
·:5 l•IMM ( t • . 16 ) 
2 0 LJi ' 01 2J456 789 ' \P <0> • 22\ P (Jl = l4 7 \Pl2l • l0 30\~(3l - 2\ Pe 4 ) • J 

JO O~ENt01 ' Ai6 " \ L tNE13() 
3 5 D! MY(4l \ Y( 0) • ~\ Y(1) • 147\Y( 2 ) • 1030\YeJ) = 2\Ye4> ~J 

4 0 FOR'A= J TU7/, \h:EAC• t 0 . U(0 , A) . we 1 ,(\) . W( 2 • A> , W(J , A) \ NEXl\FOkA• l 1064 
5 0 RFfl F1 t O oNC0 0Al . Net . A) 1N( C',(\) ,N e3 1A l ,N e 4 , Al ,Ne 5 , A> •N (6 , A)\NEXT 
bO C LOSE IO \ Z~ t 

90 N < O.JO> ~ t4 

J OO FORA• JT 06 4 \R• A*4 \C teE< -3 1E<l = ' ' \C=INT(A/ 101\D• A- (C*101 
110 Cl eB - J oD - 1 J =C1 te C+ 1o Ctl>\C S(81B l =Cl S ID+l • D+ll\NEXT 
114 FOR f9~lT064 \X • f9\C9=1 
11 5 ' ' ' \I ' GA HE STARTED WITH ' 1T? 
141 GOT!.11 5 0 

150 S CXl = l\A= X*4 \ CllA-J 1Al • 'XXXX ' \P=1\GOSUB900 
155 11 10 · C9l •X 
160 Om0\FORA = IT0 76STEPZ\C =T(A l \IFC <OTHEN200\IFC= 15THENEXI T400 
1 70 I F C<>O fH EN J 80\B= 1 \GOSllE<500\GOT0200 
180 IF C> 4THEN190\E<~P<C-1l\GOSUB500\GOT0200 

190 C= INTCC/5Jt2\B• PIC)\GOSUB500 
200 NEXT\FORA ~ 1 T064\IFV<A> <DTHEN210\D•V< Al \X•A 

2 10 VCA1 =0 \ NEXT\ IFD =OTHE N1900 
2 20 sex> = l \ A=X *4\Ct <A- 3 1AJ = "OOOO ' \P=5 \ GOSUB900 
230 M Cl 1 C9l •X\C9~ C9+1\G010 1 4 5 

400 I ' IHE CO MPUTER WINS WlfH BOXES '1U (01Al1W(l1Al1We 2 1Al1W(J , Al\GOT02000 
500 FORF • OTOJ \G~WeF o A1\ I FS(Gl •OTHENVI G l =V<Gl tB\NEXT \RETURN 

660 O=O\FORA • lf076STEPZ \ C= T<Al\IFC<OTHE N700\IFC=JTHENEXIT400 
670 IFC <>OTHEN680\B= 1\GOSUB500\GOT0700 
680 IFC<5THEN690\B• I NTIC/SJ\B=YeB- ll\GOSUB500 \GO T0700 
690 ~=YeC+'>J\GOSUB500 
700 NEXT\ FORA • JTOb4 \IF V<A> <DfHEN710\D=VeA>\X =A 
7 10 V<n> z O\NEX T\ JFD =OTH ENl900 
720 GUT0150 
900 r n Rn- or06\ C= NeA.X)\I FC=OTHEN950\IFT CCl <OTHEN950 
Y10 T<C> • T<CltP\IFflC) C4 THEN9SO\IFT eCJ• 4 THENEXIT1700 
920 D= J Nf (T<Ci/5)\IFD* S <>Te C>fHENT<C >=-1 
'150 NF X r \ f.:I: TURN 
l 000 f.:I: fllRN 
1100 • • ' \ F -~c\Go s1rn1000\• • ' \C •=F\I •you u oN' .u <0 . c> .w <l • C> .w 12 . c > . wc3 . c> 
1900 I '" \' 'IT 'S A DRA W' 
2000 Zt = • • 
2005 l FZt = ' ' TH ENEND\FORA• lT076\T eA> • O\ NEXT\ FORA = l f064\S <A> =O\V eA>=O\NEX T 
2020 ' · f~ AYER I ' \FORA • tTOJ6\IFHco,n> • OTHENEXIT2030\'ZJI.H<01 A>•'NEXT 
2030 ! ' ' \ ! "PLAYER 2 ' \F' ORA = l T036\IFM e 1, A> • OTHENEXIT2035\ I XJ I • MI 1 •A J • \NEXT 
2 035 I ' ' \FORA= lTOJ6\ M(l 1 Al ~O\H(O,A> = O\ NEXT 

20 40 NEXTT 9\ENC< 
READY 
RUN 

GAME STARTED UITH l 
THE COMPUTER WINS WITH DOXES 1 2 3 4 
PLAYER 

I 61 5 2 49 .,::; 47 60 16 4 42 38 ~2 19 36 26 2 
!,LAYER 2 

64 41 5 8 57 13 35 17 2 8 46 23 27 6 3 4 20 50 6 2 

GAME ST ART ED WITH 2 

SL5 ... A NEW PROGRAMMING SYSTEM FOR A NEW DECADE 
Jaaus H C.Oldenberg 
Silicon Valley CEH Cor p. 

Dear Jio: 

F<ar<>h I , 19'19 

We've done U.. SL5 i.:s ready ror d.isLr 1buL1on, and lt3 pure dyr>..!lciile. I ' m 
conv lnead 1t1 .:S t he OE H progr.1.mmi ng :JYSLC fll f or t he 80 1s . Sl.S i:I a well 
.nruct.urcd(bu.Ut-in re<:ursion lr CASE :1t.ate•cnt.3}, :sl.llck orhntcd, in 1.cr actha 
proeraru11lne; lool ror =ical l 3y.:stcm:1 and i:s b.ascd on the 19n For t h 3t.andard. 

The execut ion :i:pcoo is fa!l t, our norm n.J. development sys tec n.tn:l in 16K{32K 
LO roOOClpilc e Yc.ryLhlng ), l"lnd t.hc produc l lon code is very coopec L( 2K+ atinl ) 
LhDnk tJ t.o our S'tSCEtJ progrnfll v hich trico a ll t ho r at a nd can al:so c r e <1 t.e 
~t.and-alone (optionally romQablc) m.ooule=s. We a r e f"uU y cocipat.1ble wilh CP/ U, 
wi t.ti an 6080 Y rMon and a coople t.uly scparn t e Z80 version avail able. Since 
SL5 i:s wr i LI.en in SL51 1L ~ily aeiapt:s l.O o ther CPUs. The ve.r3Jon ror Uie 
Ho torol '1 6B09 1~ .Uciost r eady for releasc(lc t ce know if you need acme ot..h(lr 
CPU) . The cnhancecent po..ssiblll11.ie:1 seem endless. 

We have decided Lo keep our price l ow in!tial.ly Lo s t: t wider dlstr1but.1on. 
The t1 50 :sing.l e u.3er license include:t al l =iource codo iltld tha can"Ual, I kno w 
:,i ou1 va been doi ng a l o t of deve l opccm t wo r k with ZB 0:1 . and I t hink it.' :t 
perf ec t for your prog.racmers. t g,ive you fair warning, t.hough , once you•yc 
u:iea St.S there' s no g.o! r.g back to BASIC, FORTRAll, PASC.\L, or Msc.cblar. 

Sincerely, 

~ 
Dave Delau t e r 

PS..Scc you Lhe nc.xt. t.ime you're 1-n t.hc H.idwtl:i t... 53.y 1\1 to Janet. & Ja.me~ Pnul. 
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CPI M COMPATIBLE 

1977 FORTH SUPERSET 

100 PAGE MANUAL 

SPECIAL Z80 VERSION 

$150 SINGLE SYSTEM LICENSE 

l 'll ll.11' 1 '11]1, 

L' I I •: 1 r l. w11,., I ,\\.,•1111" 

1. I "I ' Siii II ,. l ' 111 I ! ~ ·• i J,11 :!' 
lh l .!) I 141-IM IU 

ALL SOURCE CODE INCLUDED 

FAST COMPACT ROMMABLE CODE 

the stackworks 
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Listing 5: Sample printout 
of two-dimensional version 
of Super TIC (see listing 2). 

0 ro 9 : 0 I PLAY BEST nND 9 WORST ? s 
HERE IS MY BOARD 

01 = 02 = 03 = 0 4 

OS = 06 = 07 = 08 

09 = 10 = 11 = 12 

13 = 14 = lS = 16 

ENTER MOVES BY NUMBER AND YOUR'RE X 

YOUR MOVE 'i' 9 
1 WENT 5 

01 = 02 = 03 04 

00 = 
00 = 06 = 07 = 08 

CO HB 0 l 2 3 4 S 6 7 B 9 

1 x x x x x x x x x x 
3 x x x x x 
s x x x x x x 
7 x x x x x x x 
9 x x x x x x 

ll x x x x x x 
13 x x x x x x x 
l S x x x x x x x 
17 x x x x x x x x 
19 x x x x x x x x 
21 x x x x x x x 
23 x x x x x x x x x 
2S x x x x x x x 
27 x x x x x x 
29 x x x x x x x x x x 
31 x x x x x x x x x 
33 x x x x x x x x 
3S x x x x x x x 
37 x x x x x x x x x 
39 x x x x x 
41 x x x x x x x x 
43 x x x x x x x 
4S x x x x x x x 
47 x x x x x x x x 
49 x x x x x x x 
SI X X X X X X 
s x x x x x x x x 
SS X X X X X X X X 
S7 x x x x x x 
59 x x x x x x x 
61 x x x x x x x 
63 x x x x x x x 
6S x x x x x x x x x 
67 x x x x x x x x 
69 x x x x x x x x x 
71 x x x x x x x x x 
73 x x x x x x x x x 
75 x x x x x x x 

COMB 0 l 2 3 4 S 6 7 8 9 

2 x x x x x x x x x x 
4 x x x x x x x x x 
6 x x x x x x x 
8 x x x x x x x x 

10 x x x x x x x x x 
12 x x x x x x x 

x 
x 
x 

14 x x x x x x 
16 x x x x x x x 
18 x x x x 
20 x x x x x x x 
22 x x x x 

x x 
x 

2 4 x x x x 
26 x x x x 
28 x x x x 
30 x x x x 

x x 
x x x x 
x x x x 

32 x x x x x 
34 x x x x x x x 
36 x x x x x x 
38 x x x x x x x x 
40 x x x x x x x x x 
42 x x 
44 x x 

x x 
x x x 

x 

x x 
x x 

x x x 
x 
x 
x 

46 x x x x 
48 x x x x 

xxxxxxx 
xx xx xx 
x x x 

50 x 
52 x 
S4 x x 
56 x x x x 

x x x 
x x 

x x x 
58 x 
60 x 

xx xx xx 
x x x 

62 x x x x x x 
64 x x x x x x 
66 x x x x 

x x x x x x 
x x x 

x x x x 

x x 
x 

x 
x 

68 x 
70 x 
72 
7 4 
76 

x x x 
x 

x x x x 
x 

xx = 
xx = 10 = 11 = 12 

13 = 14 = 15 = 16 

FOR LEVEL 0 
FOR LEVEL 
F OR LEV EL 2 
FOR LEVEL 3 
FOR LEVEL 4 
FOR LE VEL 5 
FOR LEVEL 6 
FOR LEVEL 7 
FOR LEVCL 8 
FOR LEVEL 9 

1 , OOOZ OR 76176 OF THE COMB! NATIONS ARE CHECKE[1 
.9087. OR 69/76 OF THE COMBINATIONS ARE CHECKED 
. 8297. OR 63/76 OF THE COMBINATIONS ARE CHECKED 
.7637. OR 58/76 OF THE COMBINATIONS ARE CHECKED 
. 7 117. OR S4/76 OF THE COMBINATIONS ARE CHECKED 
.6717. OR Sl/76 OF THE COMBINATIONS ARE CHECKED 
. 618Z OR 47/76 OF THE COMBINATIONS ARE CHECKED 
. 5927. OR 45/76 OF THE COMB I NATIONS ARE CHECKEt1 
. 5 5 37. OR 42 /76 OF THE COMBINATIONS ARE CHECKED 
.S26Z OR 40/76 OF THE COMBINATIONS ARE CHECKED 

Table 4: Winning combinations checked by each level of expertise in Super 
TIC. Le11e/ 0 is the most proficient level, level 9 the least. An X in the column 
for a given combination indicates that the given combination is to be checked. 

Listing 6: Modifications to listing 7 to avoid the need for a dis/? data file. 

:rn L!NEBO 
40 FORA=1T076\READWCO .A l •WllrAlrWl 2•A> rW(3,A )\FORB=OT03\C=WCB,A> 
5 0 FORD =OT06\IFNIDrCl =OTHENEXITS2 \NEXT 
5 2 NCO.C>=A\NEXT\NEXT 
JOOO DATA lr 2• 3r 4r S r 6, 7r Br 9rl0,11r1 2 113•14rlSr16, Ir 5, 9r13 
3010 UATA 2r 6r10rl4r 3 r 7111115• 41 Br12r16• 1, 6r111l61 4r 7 r!0.1 3 
3020 DATA17,18tl9r20r 2 1r22r23r24r25P26r27128r29rJOr311J2rl7t21t 25 r29 
3030 DATAIB122•26130r19r23•27•31,20124r28132•17r22•27•3 2 • 20 • 23 • 26 r29 
30 40 DATA33r34•35r36r37138r39r40r41r42r43r44r45•46r47.48r33r37r41r45 
3050 DATA34r38r42146r3Sr39,43r47r36140r44148133r38r4314B,36r39r42r45 
3060 DATA49rSOrS1rS2r53r54r55r56r57 15B1S9•60r61162 r63r64r49 1S3 157 16! 
3070 DAT A5 0t S 4r58r62 r51 r55 r59 r63rS 2 r56r60r64r49r54r59r64r 52155 r 58 r61 
3080 DATA 1117r33149, 2 r1 8 .34• 50 r 3r19r3SrSI• 4,20,36152• 5 r 21137 r 53 
3090 DATA 6r 22 r38 r5 4t 7,23 ,~9, 55, 8r24r40r56t 9r2Sr41r57r10r26r42rS8 
JIOO DArA11• 27 r43r 59rl2•28r44•60r13r29r4Sr61rl4•30•46162,15•31r47r63 
3110 DATA16r32 r48r64r l r 22r 43r64r S r22r39t 56r 9r26r43r60r13·26r39r52 
3120 DATA 2 122 142162 114r 26 r 3B r 5 01 3r23r43163115127r39r51r 4r 231 42r61 
3130 DATA 8r 23 13Br53r1 2 r 27 142 157116r 2 713Br49r 1r21r4116l• lr1Br35r52 
3l40 ~ATA 4rJ9, 34,49, 41 2 4.44r64r13r2Sr37149113r30r47•64r16r31•46r61 
3150 OATAl6 128,401 S2 
1~£ACJY 
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A sample run of the 4 by 4 version is 
given in lis ting 5. Here level 5 was used and, 
according to table 4, com bination 3 is not 
checked. Therefore, combination 3 was an 
easy winner. 

The data read into Super TIC was taken 
from a d isk fi le using conventions of North 
Star BASIC. In order to mod ify this, merely 
take out the open file statement (line 30) 
and add data statements. The file designa­
tion in the line 40 and line 50 read state­
ments should also be removed. Listing 6 
shows how this can be accomplished. 

Super TIC, as presented, is almost unbeat­
ab le (I believe that it is impossib le to write 
an unbeatable version as long as the player 
always goes first and the computer second). 
You cou ld probably play for days and never 
do better than a draw. However, armed with 
the computer generated winning combina­
tion in listing 4, you can beat the computer 
easily by remembering 16 exact moves.• 
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A Message 
to o ur Subscribers 

From time to time we make 
the BYTE subscriber list 
availab le to other companies 
who wish to send our 
subscribers promotional 
material about their products. 
We take great care to screen 
these companies, choosing 
only those who are reputable, 
and wllose products, services, 
or information we feel would 
be of interest to you . Direct 
mail is an efficient medium 
fo r presenting the latest 
personal computer goods and 
services to our subscribers. 

Ma ny BYTE subscribers 
appreciate th is controlled 
use of our maili ng list, and 
look forward to finding 

information of interest to 
them in the mail. Used are 
our su bscribe rs' names and 
addresses only (no other 
information we may have is 
ever given). 

While we believe the 
distribu tion of this 
info rmation is of benefi t to 
ou r subscri bers, we firm ly 
respect the wishes of any 
subscriber who does not want 
to receive such promotional 
literatu re. Shoul d you wish to 
restrict the use of your name, 
simpl y send your re qu est to 
BYTE Publications Inc, Attn : 
Ci rculation Department, 
70 Mai n St, Peterborough NH 
03458. Thank you . 

----110% off and a FREE 
Applications Book ('5 value) 

I with the purchase of a 
Hewlett-Packard Series E 

I Calculator. Starting at s45_ 
------ --
FULL LINE OF HP CALCULATORS (hp) ~_!~KLi~6 

FARNSWORTH 
COMPUTER CENTER 

------~ 1891 N.FARNSWORTH AVE. 
AURORA , IL. 60505 

'-"---A.-----' (312) 851-3888 
Weekdays 10 to 8 · Sat . 10 to 5 

SOFTWARE MUSIC SYNTHESIS SYSTEM 
Written by John Bokelman, o riginator of the now unavailable Music System from Software Technology. 

SMS is an integrated software system. and includes all required hardware. It turns 
any 8080/ Z·BO or 8085 microcomputer into a high quality, multi-voice synthesizer. 

The software occupies less than4K, with BK being the minimum memory requirement 

The software is self-configuring to the hardware envi ronment. no patching is required to 
select the 1/0 port address for the hardware interface nor to select the 2.3.4. or 5 mHz 

operation. Built·in diagnostics are provided to insure correct system installation. 

Hardware requirements are: 8080, Z·BO or 8085 microcomputer; 2,3.4. or 5 mHz 
operation; one 8-bit parallel output port (any address); one B·bit parallel input port optional (any 

address); no "wait state" memory; and a system monitor or operating system that looks like a 
standard CP/ M. Northstar DOS or SOLOS/ CUTER. The D/ A Converter provided hooks to any 
parallel port. and therefore does not require S· l 00 slot 

The package will be available in those same three configurations. The CP/ M version will run on any CP/ M environment (includes COOS, 
IMSAIOOS, etc.) and has its origin at l OOH. The Northstar system will run on any Horizon or any non· relocated MDS system. It has origin at 
2DOOH. The SOLOS/ CUTER system will run on any SOL or any CUTER system. and it has origin of l OOH. All versions are designed to operate 
correctly in an interrupt driven environment. 

The system has been designed to be upu.>ardlycompatiblewith thenowuna vailableProc Tech Music System. so users of that system 
may run their programs with the new interpreter. The new interpreter has been dubbed Music Language "l or ML/l for short. The pro· 
grams written for the old Music System will be greatly improved with the new system as the tones produced are much finer and more 
controllable. 

ONLY $79.95 The software includes a line oriented text editor, a high level music language compi ler, a file 
management system and the advanced music syntheizer. 

Ordering information: The price of the system on diskette or cassette with complete documentation and with the hardware kit and ten songs is 
$79.95 (cables not included). Those interested in obtaining a system should order from California Software, Box 275. El Cerrito. CA 94530. 
Dealer inquiries are invited. Specify CP/ M, Northstar or Cuter. 

CP/ M is a tn>d<>m•r1< of Dlgitol Research. 
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SURPLUS ELECTRONICS --ASCII - ASCII -==---
IBM SELECTRIC @ 

BASED 1/0 TERMINAL 
WITH ASCII CONVERSION 

INSTALLED $645.00 
• Tape Drives • Cable 
• Cassc1te Doves • W ire 
• Power Supphcs 12V I SA, 12V25A . 
5V35A Others, • Di splays 
• CabtnelS • XFMAS • Heat 
Sir1ks • Printers • Com1>onents 
Many oth m nems, SEND $ 1.00 FOR CATALOG 
REFU NDABLE FIRST ORDER 
WORLDWIDE ELECT, INC. 
1 30 Northeastern Blvd . 
Nashua. NH 03060 

Phone orders accepted using 
VISA or MC 

Call 603 -889 -7661 
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STATISTICAL DATA 
DATABANK programs contain 10 
years of monthly statistical data on 
ten related subjects. Information is 
the most current available . Each 
cassette is date stamped . Includes 
graphs , tables, trends , comparisons, 
update routine, and external input. 

Programs available for TRS-80 L2, 16K 

• General Economy 
• Manufacturing & Trade 
• Industrial Production 
• Money & Credit 
• Money Rates & Yields 
• Commodity Spot Prices 
• Mortgage Terms & Yields 
• Foreign Exchange Rates 
• Energy Production 
• Petroleum Production 

$29.95 each ......... 3 for $84.95 
Cassette storage album included with 
order for six or more programs. 

DATABANK POB 030488 
:n Lauderdale, J'L 33303 
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Floppys & 
Systems Repair 

DRIVES 

• Per Sci - Shugart 
• Pertee - Micropolis 

COMPUTERS 

• Apple - TRS-80 

Computer Service Center 
1023 N. La Brea 

Hollywood, CA 90038 
(213) 851-2226 

Circle 210 on Inquiry card. 
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The Towers of Hanoi 
Solution Using BASIC Recursion 
Stanley Switzer, 1019 W 27th St, Lawrence KS 66044 

The Towers of Hanoi is an intriguing puzzle of the 
Orient. The puzzle requires three vertical rods and a 
given number of disks with holes in the center to be 
placed on the rods. Initially, all of the disks are placed on 
the leftmost rod, arranged by size with the largest disk on 
the bottom (see figure 1). The objective is to move all of 
the disks to the rightmost rod. There are , however, a few 
restrictions. Only one disk may be moved at a time, and 
no disk may be placed over a disk smaller than itself . The 
solution to this puzzle may seem difficult at first, but with 
the help of a recursive program, it is simple. 

Figure 1: Initial configuration for tl1e Towers of Hanoi problem . 
Th e objective is to move all the disks one at a time from the lefr 
rod lo the right rod without ever placing a larger disk on top of 
a smaller disk. Intermediate moves can be niade to the center 
rod, of course. 

A recursive program is one that is defined in terms of 
itself. It is utilized when a problem can be broken into 
several parts, and when one of those parts is a similar 
problem of lesser magnitude . A common example is a 
definition of factorials : 

01 1 
n l = n(n-1)! 

Here is a recursive program for factorials written in 
pseudocode: 

factorial (n) 
if (n=O) 

return(l); 
else 

return(n X factorial(n - l)); 

In this case an iterative definition is more practical for 
computational purposes, but this does illustrate the con­
cept of recursion. 

When broken into its basic parts, the solution to the 
Towers of Hanoi problem is as follows: 

• When one disk is to be moved, the solution is ob-



For Business Systems Software 
Programmers Only!! 
Machine Language 

ISAM 
FOR 

TRS-80* Models I and II 
ACCESS TIME 1/2 SECOND!! 

This machine language ISAM ROUTINE provides file access 
sophistication required to implement complex business software, 
and is completely compatible with TRS-80" BASIC. 

SpecificatioDB: based on 1000 record file, key length of 6. data 
length of 64 

Access time of Vz second 
Best add/delete time of l second 
Average add/delete lime of 2 seconds 
Worst case add/delete time of 5 seconds 
Keys up lo 25 characters 
Data up to 255 
Provides next highest key upon each file access . 
Preset range of allowable key values, set upon file creation up lo 4 tiles 
held open concurrently . 
No special utilities needed lo "Reclaim" used record space. 
Model l Routine occupies 5 K of user space (loads at top of user memory) 
Model ll Routine occupies 6 K of user space (loads al lop of user memory) 
EOF, We lull , empty, key not found, INVALID key value and all 
TRS DOS* error codes supported . 

TRS-80 Model I (32 K + 48 K only) $160 .00 
TRS-80 Model II (64 K only) $170.00 

lncludes: All necessary documentation, file creation program, file 
inspection program, machine language ISAM routine and loader. 

SYSTEMS SPECIALISTS 
415 MILLBURY STREET 

WORCESTER. MA 01607 
(617) 755-8134 

' TRS·BO and TRS DOS ore lrademark of Tandy Corporafion1 which ha~ no re.lah'onsbip 
to RCR Inc. 
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Model EP-2A-88 

EPROM Programmer 

Fast as Jackrabbits .. . Well. almost! 
In Australia. two rabbits can reproduce over 13 million offspring in 

3 years ... at 105 seconds per 2716, the EP-2A-88 can reproduce 
1,892,160 EPROMS in 3 years. Single push button control, the 
EP-2A-88 checks if EPROMS are erased. programs and verifies. 
It also checks for defective EPROMS. 
Two basic models are available, The EP·2A·88-l will accept Copy 
(CM) modules for the 2758. and 2716 EPROMS. The EP·2A-88·2 
will accept copy modules for the 2716, 2732 and TMS 2532 
EPROMS. Power requirements are 115 VAC 50/ 60 Hertz at 15 
watts. 
Pan No. 
EP-2A·88·1 
EP·2A·88-2 
CM-50 
CM 70 
CM-20 
CM-40 

Description Price 
EPROM Programmer $450.00 
EPROM Programmer . . 450.00 
Copy Module for 27 16. TMS 25 l 6 l:PROMS 25.00 
Copy Module for 2758 EPROMS 25.00 
Copy Module for 2732 EPROMS . 25.00 
Copy Module for TMS·2532 EPROMS 25.00 
Non-Siandard Vohage Opllon (220 v, 24-0 v. 100 vi . 15.00 

Ootimal Technology, Inc. 
"'slue Wood 127, Earlysvtlle, Virginia 22936 

Phone (804) 973-5482 

PRESENTING ..... 
THE MOST UNIQUE INFO TION MANAGEMENT SYSTEM 
YOU CAN BUY. NOT JUST A DATABASE MANAGER. EASILY 

CREATE A COMPLETE, STAND-ALONE, MENU DRIVEN 
APPLICATION IN HOURS 

THE CONFIGURABLE BUSINESS SYSTEM™ 

•No Programming Experience Necessary 
• User Definable Records Up To 2K Bytes 
• Powerful Report Generating Capabilities 
• Built-in, Self-reorganizing ISAM File Structure 
• Interactive and Batch Information Processing 
• Packed Fields For Efficient Disk Utilization 
• System Completely Menu Driven 
• Fast Execution - All Programs in 8080/Z80 Machine Code 
• Easily Configured to Your CRT 
• Field Proven 
• Comprehensive Users Guide 
•Supplied On 2-8" CP/M* Compatible Disks 

DeaJer Inquiries Invited 

Phone Orders Accepted 
'CP/M is a Trademark of Digital Research Corp. N.Y. Residents Add 7% Sales Tax 
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DISKS AND MANUAL $295.00 
MANUAL ALONE ... $ 40.00 

DYl&Mlr 
MICROPROCESSOR 
ASSOCIATES 

36 Pinewood Drive 
Commack, N. Y. 11 725 

(516) 543-6006 

BYTE March 1980 241 



vious - move the disk from the source to the 
destination rod . 

• When n + 1 disks are to be moved: 
• 1) Move n disks from the source rod to the inter-

mediate rod; 
2) Move one disk from the source rod to the 

destination rod; and 
3) Move n disks from the intermediate rod to the 

destination rod. 

Listing 1: Recursive solution to the Towers of Hanoi problem in 
BASIC. 

010 REM Declare the stack arrays. 
020 DIM S$(15).D$(15).1$(15) 
030 PRINT 
040 PRINT " Number of disks" ; 
050 INPUT P 
060 REM If P is too large or too small, STOP. 
070 IF (P> 15) THEN 170 
080 IF (P< 1) THEN 170 
090 REM Move P disks from Left to Right. 
100 LET S$(P) = " L" 
110 LET D$(P) = "R" 
120 LET 1$(P) = " C" 
130 REM Move those disks ! 
140 GOSUB 180 
150 REM Since thal was so much fun lei us do it again . 
160 GOTO 30 
170 STOP 
180 REM This is lhe recursive HANOI procedure. 
190 REM II P = 1, move one disk from source to destinat ion. 
200 IF (P> 1) THEN 230 
210 PRINT " Move a disk from ":S$(P):" to " ;D$(P);" ." 
220 RETURN 
230 REM Else, move P - 1 disks from Source to Intermediate. 
240 LET P= P-1 
250 LET S$(P) = S$(P + 1) 
260 LET D$(P) = 1$(P + 1) 
270 LET 1$(P) = D$(P + 1) 
280 GOSUB180 
290 REM Move one disk from Source to Destination. 
300 PRINT " Move a disk from ";S$(P + 1);" to " ;D$(P + 1);" ... 
310 REM Move P- 1 disks from Intermediate to Destination. 
320 LET S$(P) = 1$(P + 1) 
330 LET D$(P) = D$(P + 1) 
340 LET 1$(P)=S$(P+ 1) 
350 GOSUB 180 
360 LET P = P + 1 
370 RETURN 
380 END 

•run 

Number of disks?4 
Move a disk from L to C. 
Move a disk from L to R. 
Move a disk from Clo R. 
Move a disk from L to C. 
Move a disk from R to L. 
Move a disk from R to C. 
Move a disk from L lo C. 
Move a disk from L to R. 
Move a disk from C to R. 
Move a disk from C to L. 
Move a disk from R to L. 
Move a disk from Clo R. 
Move a disk trom L to C. 
Move a disk from L lo R. 
Move a disk from C to R. 

Number of disks?2 
Move a disk from L to C. 
Move a disk from L 10 R. 
Move a disk from C to R. 

Number of disks?1 
Move a disk from L to R. 

Number of disks?O 

~eady 
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The fact that this algorithm is correct can be proven via 
the principle of mathematical induction. Since a solution 
is defined in the case of having to move one disk and 
since, given a solution for n disks, a solution can be 
found for n + 1 disks . That is, given a solution for one 
disk, we have a solution for two disks; given a solution 
for two disks, we have a solution for three disks, and so 
on. The proof that this algorithm produces the fewest 
possible moves is left to the reader . 

Now that our algorithm is defined , we can implement 
the program. In many BASICs, recursion is allowed in 
function calls. In my BASIC, however, it is not. It turns 
out that recursion is supported in all BASICs for sub­
routine calls. The only limiting factor is the depth of 
subroutine nest ing allowed. In my case, this limit was fif­
teen levels. The only major problem was the method of 
parameter passing . Each invocation of the HANOI pro­
gram has different source, intermediate, and destination 
rods. In order to keep these straight , the names of these 
rods [L (left), R (right), C (center)] must be kept on 
separate stacks [S$ (source), 0$ (des tination ), 1$ (inter­
mediate) I. The variable P tells the program the number of 
disks to move, as well as the offset into the arrays to find 
the current names of the rods. 

Recursion, when applied effectively, is one of the most 
powerful tools a programmer has. Many computer lan­
guages support recursion more fully than BASIC. Among 
these are Pascal, LISP, and APL These languages allow 
recursive functions and local variables (local variables 
have separate storage locations for each i.nvocation of the 
function). I hope that this Programming Quickie will 
prompt you to try some recursive programs. If you have 
access to any of the above languages, I suggest that you 
use them. If not, BASIC will still work. • 

The Correct Order of 
Operations Can 
Shorten Code 
Pointer Decrementing on the 
6502 

Philip K Hooper, 5 Elm St, Northfield VT 05663 

Several instances of 6502 code I have come across 
decrement a 16-bit pointer as follows : 

DEC POINTL 

LOA POINTL 
CMP $FF 
BNE 02 

decrement low byte of the 
pointer. 
move resu lt to accumulator. 
test for page crossing . 
if not FF, no page crossing 
- decrementing complete . 



Pf1RlEZ-U[]lJS PflSLfll? 
IF YOU WANT TO KEEP UP WITH THE 

LATEST DEVELOPMENTS IN CONTEMPORARY 
LANGUAGE TOOLS LIKE PASCAL, ADA, C, 
AND LISP, YOU MUST PLAN TO ATTEND 

"THE BYTE CONFERENCE ON LANGUAGES AND 
TOOLS FOR MICROCOMPUTING" 

JUNE 16-17, 1980 McGRAW-HILL WORLD HEADQUARTERS, NEW YORK CITY 

•• 

•• 

•• 

•• 

•• 

Don't get caught without the right words. Be prepared by learning how 
to use the concepts of high level language technology and their 
advantages in practical design /documentation and product situations. 

This conference will introduce you to the importance of high level 
languages, software tools and their availability for use with small 
microcomputer-based systems. 

THE PROGRAM COVERS: 
• Block-structured languages and software systems in practical problems 

• The Pascal language and concepts of using high level languages as 
tools of program design 

• Ada as a strong alternative for programming of real-time 
microcomputer applications systems 

• C in the context of other block-structured languages 
• Background context of traditional assembly language tools: when to 

use and when to avoid using low level languages 
• LISP and its applicability in microcomputing 
• FORTH and its variations for experimental programming 
•And more 

MEET WITH EXPERT SPEAKERS, INCLUDING: 
Conference Chairman Carl T. Helmers, Jr., Editorial Director, 
BYTE Magazine 
Dr. Henry Baker, Assistant Professor of Computer Science, University 
of Rochester, a specialist in areas including artificial intelligence. 
Dr. Kenneth Bowles, Institute for Information Systems, and a driving 
force behind the UCSD Pascal Project 
Dr. Peter Grogono, author of the book Programming in Pascal 
Dr. Fred Martin, Intermetrics Inc., and one of the designers of 
the HAL/S software system for the NASA space shuttle 
John Morse, Digital Equipment Corporation, and active 
in areas of software and language design Circle 213 on inquiry card . 

•••••••••••••••••••••••••••••••••••••••• 
Ne me For more information on how you BYTE 

can atte nd thi s conference, complete 
Title coupon and return to McGraw-Hill 

Company 
Conference & Exposition Center, 
1221 Avenue of the Americas, 

Address Room 3677, New York, NY 10020, 
or call 2U-997-4930. 

C11y S1a1e Zip Remember, space is limited, so reserve today! 
Phone 
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HOW TO MANAGE YOUR 
INFORMATION EXPLOSION 
1. MODERN MICROPROCESSOR SYSTEM 
DESIGN: Sixteen Bit and Bit-Slice Architecture 
Daniel R. McGlynn 
Presents a detailed overview (with examples) of the new 16-bit 
and bit-slice microprocessors. together with modern peripheral 
components and devices such as: 

· magnetic bubble memories 
· charged coupled devices (CCD) 
·CRT interface devices 

Also provides a detailed 8086 instruction listing. plus program­
ming examples using various addressing techniques. 
(0 471 06492-0) April 1980 approx. 275 pp. $20 .00 (tent.) 

2. PERSONAL COMPUTING: Home, Professional, 
and Small Business Applications 
Daniel R. McGlynn 
Here's a non-technical survey of the expanding field of 
personal computing , covering the features, capabi lities. and 
limitations of hardware and software commercially available 
today. This book offers criteria for selecting and purchasing the 
right system for you. and explains the various programming 
languages from BASIC to PASCAL and APL Many charts, 
photographs, detailed glossary, appendices. and much more. 
(0 471 05380-5) 1979 263 pp. $9 .95 paper 

3. ADVANCED ANALYSIS WITH THE SHARP 
5100 SCIENTIFIC CALCULATOR 
Jon M. Smith 
Written for all who use a Sharp 5100 or 5101 . Emphasizes 
numerical methods that are particularly suited to the Sharp 
scientif ic ca lculator. But the mathematical material is general 
enough so ii can be used with any of the Sharp scientific 
machines or with small computers. Numerous examples show 
the new computing power available with a 5100 as a result of its 
unique algebraic capability. 
(0 471 07753-4) 1979 132 pp. $6.95 paper 

4. WRITING INTERACTIVE COMPILERS 
AND INTERPRETERS 
P.J. Brown 
Here's a simple yet practical examination of how to implement 
an interactive programming language. Reviews how 
techniques and challenges differ from traditional non-interac­
tive languages. Also balances material for planning / perform ing 
the task with underlying theoretical principles. No more than an 
abil ity to program and a familiarity with interactive working is 
assumed. 
(0 471 27609-X) 1979 265 pp. $26 .95 

New for the computer hobbyist ••• 
5. INTRODUCTION TO.COMPUTER MUSIC 
Wayne Bateman 
(0 471 05266-3) March 1980 approx. 368 pp. $20.00 (tent. ) 

@) WILEY-INTERSCIENCE 
a division of John Wiley & Sons. Inc. 
605 Third Avenue 
New York. N.Y. 10016 
In Canada: 22 Worcester Road , Rexdale, Ontario r----------------1 I 

Please send the books indicated tor 15-DAY FREE EXAMINATION. 
(Restricted to the continental U.S. and Canada.) I 
Mall to: WILEY-INTERSCIENCE, P.O. Box 092, Somerset, N.J. 08873 I 0 Payment enclosed, plus sales lax. Wiley pays postage/ handling. We I 

I 
normally ship within 10 days. II shipmen! cannot be made within 90 days, 
payment will be relunded. t 

I 
O Bill me. O Bill firm or institution. 
0 1. McGlynn (0 471 06492-0) D 4. Brown (0 471 27609-X) I 

$20.00 (lent.) $26.95 I 0 2. McGlynn (0 471 05380-5) O 5. Bateman (0 471 05266-3) I 
$9.95 paper $20.00 (lenl.) I o 3. Smith (O 471 07753-4) I 
S6.95 paper 

I NAME I 
I AFFILIATION - - -- I 
I ADDRESS I 

CITY STATE/ ZIP __ 
L!r~ ~j~o_;!!a:2!~o~o~ _____ _o-~7.J 
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DEC POINTH otherwise, decrement high byte of 
pointer to cross page. 

The following code produces the same result, but requires 
two fewer bytes of code and executes 2 µs faster : 

LOA POINTL 

BNE 02 

DEC POINTH 

DEC POINTL 

bring low byte of pointer into ac­
cumulator. 
if not zero, no page crossing, so 
branch ahead, skipping high byte. 
otherwise, decrement high byte of 
pointer. 
and decrement low byte of 
pointer. 

Although this might seem a minor improvement, it 
amounts to 20% (for a pointer on page 0), and sometimes 
several similar small savings substantially shrink soft ­
ware storage space stress.• 

Sets 
Tutoring in BASIC 

Linda M Schreiber, 29143 Carlton, Inkster Mi 48141 

Listing 1: Altair Extended BASIC listing for helping children 
learn about sets. 

10 •••*• SETS VE R . l ***** 
~O •* L. M. SCHRE IBER ** 
30 o 4-76 ALT AIR EXTEDE D-BAS IC • 
40 PURPOSE: TO TEACH NUM~ER RECOGNI TION l THE NUMERIC AL VALUE 
50 OF A GI VE N SET. 
60 MESSAGE TO AN ADULT . 
70 PRI NT "THE CHILO WI LL DE SHOWN A SET OF CHARACTERS. ' 
eo PRINT . AFTER COUNTING THE CHARACTE RS' THE CH I LD SHOULI• ENTER ' 
90 PRINT' THAT NUHBER FROM THE KEYB OARD. IF THE CORRECT NUHBER IS ' 
100 PR INT ' ENT ERED• THE TERMINAL WI LL SMI LE . IF THE NUMPER JS WRONG • ' 
110 PRI NT ' THE TERHINA L WI LL FROWN. ' 
120 C• I NT CRN D(f )04 l t35 'C HOOSE ASC II CODE FOR CHARACTER 
130 N• INT<R ND I I l •9 H l ' CllOOSE A NUHBE R BE TWEE N l AN[• 9 
140 T•T tl 'COUNT NUMBER OF SE TS VIEWED 
145 W• O ' CLEAR COUNTER FOR WRONG ANSWERS 
150 Ct • CHRt< Cl ' CONVER T AS CII CODE TO CHARACTER 
160 PRINT: PR INT : Ft ~ ·• ' CLEAR FL AG FOR NE XT ANSWER 
170 FOR P~ l TO N 'LOOP TO PRINT CHARACTERS 
!BO PRINT Ct• ' ' 
190 NE XT P 
195 IF W• 3 THEN PRINT" ="N: GOTO 120 
200 PRINT: PR INl :INPUT Gt ' ENTER NUHBER OF CH ARACTERS 
210 IF VALi Gt ><>N THEN FS= "FROWN' 'CHE CK ANSWER 
21 5 PR I NT: PRIN T 
220 PRINTTA8 (2 J ) •*********" 
230 PRI NT TA~ (~2) 't *" 
~4 0 PR INTTA B<2 1 ) " t t• 
25 0 PRINTTA Bl20) "* 0 0 *' 
~60 pR INTTAB l20l 't t t' 
270 IF F t ~ ' F ROWN' THEN 330 
290 PR I NTTA~ <20)"t * t a• 
290 P RINTTABl~ t l " t * O t• 
J OO PRINT TAB<22> "$ •••** t • 
310 PR I NTTA B(2J) "***•*****" 
320 IF T<>S TH EN 120 ELSE 380 
330 PRI NT TA8 120 J ' t ***** *' 
340 PRI NTT ABC2 ll'• ( l * ' 
350 PRINT 1A8<2~> ·t t • 
360 PR J NTi A0 (2J) "tttttt•tt• 
365 lJ• ..i+ 1 
370 GOTO 160 
380 PRI NT :PRINT:PR INT:PR IN T' BYE ' 
390 END 
OK 

The program Sets (shown in listing 1) reinforces the 
recognition of numbers and their set values for a 
preschool child . Except for a message at the beginning of 
the program, no reading is required. All interaction be-



Listing 2: Sample run of program Sets. Th e compu ter outputs a smiling face when the child's answer is correct and a frowning face 
when th e answer is incorrect. 
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tween the computer and the child is accomplished by the 
use of graphics. 

The terminal prints out a set of 1 to 9 characters for the 
child to count (see listing 2 for sample run). The child 
enters the number from the keyboard. If the number 
entered is incorrect, a frown will appear on the terminal. 
When the correct number is entered, the terminal will 
show a smile. The child is allowed three attempts to 
answer each set correctly. The answer will be printed 
after the third attempt. 

In line 200, a string variable is used for input , so that a 
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child who mistakenly enters a letter or symbol will not 
become frustrated with error messages. All incorrect in­
puts are treated in the same manner. 

The T variable in line 140 counts the number of sets the 
child will be shown. In this version the program will end 
after 5 sets. The variable can be easily increased (lines 195 
and 320) for a child with a longer attention span. Similar­
ly, the 9 in line 130 can be changed to a greater value for 
the child who has mastered sets from 1 to 9. 

Sets is written in Altair (Microsoft) Extended BASIC 
and uses just over 1 K bytes of memory.• 
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Z80-Based Disk Operating 
System Written in PL / M 

A Z80-based operating system which 
allows up to four simultaneous users 
and hard disk-drive control has been 
released by Altos Computer Systems. 
AMEX (A ltos Mutli-User Executive) is 
written in PL!M and is compatible with 
CP / M versions 1.4 and 2.0. AMEX can 
manage up to four user-memory areas of 
up to 48 K bytes each . It utilizes a 
priority ordered interrupt-driven dis­
patching algorithm . Priority is given to 
input / output (1 / 0 ) bound tasks , while 
microprocessor compute-bound tasks 
tend to migrate to the bottom of the 
priority line. 

Access to on-line storage on floppy or 
hard disk is handled for multiple users 
by AMEX , using direct memory address 
(DMA) hardware. AMEX features a 

Apple II Animation 
Package 

The A2-3D1 is a package of easy to 
use assembly language programs for 
three-dimensional and two-d imensional 
animation on the Apple IL The program 
allows users to view two- or three­
dimensional scenes created in the s tan ­
dard XYZ coordinate system , zoom be­
tween wide angle and telephoto fie lds of 
view, select a location in space, and a 
direction of view . One fea ture allows 
users to generate an output array of line 

Intel Adds Pascal-80 to 
8080 I 8085 Microprocessor 
Software Development 

Intel Corp has developed Pascal-80 to 
support 8080 and 8085 microprocessor 
software development on lntellec 
microcomputer developmen t sys tems . 
Similar to its PL/M , BASIC. and 
FORTRAN programs, the Pascal-80 
package is available on floppy disk and 
runs under the ISIS-11 operating systems 
on Intellec Series II and MDS-800 
models. This Pascal-80 offers extensions 
that make the language suitable for com­
mercial and industria l app lications. The 
extensions incl ude three new data 
types-the string type, untyped fi les, 
and interactive Files-plus twenty-eight 
predeclared procedures and functions. 
Pascal-80 provides a Trace fac ility 
a llowing a user to monitor program 
execution, and a set of compile and run­
time error diagnostics . Users crea te 
Pascal source programs using the 
Pascal-80 software and standard Intel 
microcomputers . The Pascal-80 software 
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dispatcher and a spooler that a llocate 
and free various peripheral devices as 
reques ted by user programs or com­
mands. T he system is designed to carry 
on multitasking operations within an 
individual user's 48 K memory block. 
AMEX includes a screen-oriented text 
ed itor, an 8080 assembler, built -i n 
u tilities, file management commands and 
a transient command handler which 
allows the user to define new disk­
oriented commands separate from those 
implemented by CP/ M . 

AMEX requires an Altos ACS8000 
series computer and 64 K bytes for one 
user, 112 K bytes for two users, and 
208 K bytes for four users . It is priced at 
$250 and comes on a s ingle floppy disk . 
Contact Altos Computer Systems, 
2338-A Walsh Ave, Santa Clara CA 
95050. 

Circle 400 on Inquiry card. 

start and end points instead of plotting 
on the Apple screen . Other features 
include zero page restore which leaves 
all zero page variables intact after 
subroutine exit, page control for selec­
tive page erase , d isplay, and draw for 
ping-ponging between screens for 
smooth animation. The load and go 
manual guides beginners through an 
orientation session wi th the A2-3Dl pro­
gram. The technical manual is for 
advanced applicat ions and describes the 
transformer a lgorithm in detail. The 
program requires 16 K bytes of pro-

package includes a floppy disk contain­
ing a compiler, a pseudocode interpreter 
and demonstration programs, a 
Pascal-80 user's manual and the Pascal 
User Manual and Report, second edi-

Where Do New Products Items 
Come From? 

The information printed i11 the new 
products pages of BYTE is obtained 
from "new product " or "press release" 
copy sent by the promoters of new 
prodi~cts . If in our j11dgeme11t the in­
formation mig/1t be of i11terest to the 
personal computing experimenters 
and homebrewers who read BYTE, we 
print it in some form. We ope11/y 
solicit releases and photos from 
manufacturers and suppliers to this 
marketplace. Th e information is 
printed 111ore or less as a first in first 
out queue, subject to occasional 
priority modifications. While we 
would not knowingly print 1mtrne or 
inaccurate data , or data from w1re­
/iable companies, our capacity to 
evaluate t/1e products and companies 
appearing in the "What's New?" 
feature is necessarily limited. We 
therefore cmmot be responsible for 
prodt~ct q11alil'y or company perfor­
m1:mce. 

grammable memory for the three­
dimensional and two-dimensional 
transformer, small scenes, and small 
control programs. Larger scenes. control 
programs and the DEVELOP program 
require 24 K bytes of programmable 
memory . The program costs $45 on 
cassette and $55 on floppy disk . For 
more information , contact Sublogic, 
POB 5, Savoy IL 61874 . 

Circle 401 on Inquiry ca rd. 

tion, by Jensen and Wirth . The software 
package is priced at $975 and is 
avai lable from Intel Corp , 3065 Bowers 
Ave, Santa Clara CA 95051. 

Circle 402 on Inquiry card. 



What's NswP . . 
Bell and Howell Introduces 
Software for Education 

These software packages from Bell 
and Howell a llow instructors to create 
courseware fo r students. o prior pro­
gramming knowledge is needed by either 
instructor or students. Some of the 
features of the General ized lnstructional 
Systems (GE IS) include the authoring 
system which allows teachers to create 
curriculum material , obta in grade 
reports , control class enrollment , and 
more . A system tha t allows student 
interaction with the compu ter is includ­
ed. The programs understand misspelled 
words; present lessons in words, anima­
tion, graphics, and color; grade student 
performance; generate drill s, practice, 
and simulation programs; and other 
administrative projects. The GE IS pro­
gram is price at $300. Write to Bell and 
Howell Audio-Visual Products Division, 
7100 N McCormick Rd, Chicago IL 
60645. 

Circ le 403 on inqu iry card. 

Information Storage and 
Retrieval (!SAR) for TRS­
DOS 

JSAR is a data base management 
system designed for users of TRS-DO S 
random file st ructures . The system 
utilizes the limited TRS-80 chaining 
techniques that keep as much of the pro­
gram in memory as necessary to per­
form any given function. 

The basic !SAR system consists of six 
modules which allow users to crea te new 
files, define all elements within each file , 
and manipulate each fi le. Each file or 
porti on of a file can be sorted using 
BASIC Shell -Metzer sort. The package 
includes source 'listing, documentation, 
poten tial recovery techniques in the 
event of a system fa ilure and suggested 
personal applications. ISAR comes on 
cassette for $13 .95 or diskette for 
$16.95. For furt her information, contact 
The Alternate Source, 1806 Ada St, Lan­
sing Ml 48910. 

Circle 405 on Inqu iry card. 

Multitasking Disk 
Operating System for 
8080, 8085, and Z80 
Systems 

EFAMOS is a disk-opera ti ng system 
for 8080, 8085. and 280 systems that 
supports multitasking and multiusers 
with memory mapping. Up to 3 M bytes 
of memory can be availab le to users 
through 32 K byte memory banks. 
EFAMOS is compatible with a ll software 

SOFTWARE 
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DECwriter Graphics 
Available for Timeshare 
Computers 

Graphics II is a modification to the 
DECwriter 11 printer for conversion to a 
plotter. Graphics II fea tures APL 
character set, fo rms control. horizonta l 
and vertical tabs. answerback, bi ­
directional line feed, four character se ts 

Space Shuttle Landing 
Simulator 

This program is modeled after the 
NASA Shu ttle Mission Simu la tor in 
Houston. It is a real flight simulato r (ex­
cept for ro ll motion) with a visual 
d isplay of the sky and ground . High 
reso lution graphics show the cockpit 
view using animation, projec tive 
geometry, and graphics to dep ict the 
runway, sky, ground. and d istant mou n­
tains and clouds. The paddles con trol 
the pitch control and speed brakes. 
Speed, altitude, sink and cli mb ra te, 
distance from the threshold , speed brake 

developed under MVT-BASIC. It pro­
vides full system support to each 
memory bank, incl uding assembler 
BASIC run-time. system util ities, BASIC, 
ut ili ties and word processing. BASIC 
support includes chaining with 
parameter passing and machine language 
calls with over ten ISAM fu nctions. 
Word processing activi ti es wit h severa l 
concurren t users can be completely sup­
ported in one memory bank, while pro­
gram development and da ta processing 
functions are supported in other 

with four different styles-characters 
can be printed in four directions . The 
average speed is 40 characters per 
second (cps). One inch per second for 
plotting and communication up to 12 
bits per second (bps) is possible. The 
price is $850, and Graphics II is 
available from Selanar Corp, 2403 
DeLaCruz Blvd, Santa Clara CA 95050. 

Circle 404 on Inquiry card . 

setting. glide slope, and angle of attack 
are displayed . Warnings and messages 
are also displayed . 

Functional features include angle of 
a ttack control , full stall capability. eject 
and eject warning, landing gear , speed 
brakes, and wheel brakes on rollout. 
Runway stripes on roll out gi ve a visual 
indica tion of motion . 

The program is available from 
Harvey's Space Ship Repair, POB 3478, 
University Park, Las Cruces NM 88003, 
fo r $15 on cassette. A floppy disk ver­
sion is a lso ava ilable. 

Circle 406 on Inquiry card . 

memory banks. Ba tch monitors can 
reside in any bank of memory and ca n 
process job files submi tted from any 
other bank . One design feature of 
EFAMOS precludes terminal lockup dur­
ing any input/output operation, which 
prevents the loss of characters in a busy 
multiuser environment. For licensing and 
terms, contact MVT Microcomputer 
Systems Inc, 9241 Reseda Blvd, Suite 
203, Northridge CA 91324 . 

Circle 407 on Inquiry card. 
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What's NawP 
Pascal for the 8080 and 
Z80 Processors 

Built upon Whitesmiths' C compiler 
and libraries, the Pascal Development 
System provides a software environment 
for Pascal programming on PDP-11, 
LSl-11, 8080 and 2 80 computers. The 
compilers and all support uti lities run 
W1der IDRIS, UNIX, RT-11 , RSX-11 M, 
RSTS, or IAS on the PDP-11 and 
LSl-11, and under CP/ M or COOS on 
the 8080 and Z80, producing code that 
runs faste r than Pascal interpreters. 
Included as part of the package are an 
A-Natura l assembler. an 8080 linking 
loader, a librarian, and other utili ties. 
Users also receive the Whitesmiths ' Port­
able Pascal and C library and manual. 
Supporting these portable libraries are 
an operating system-specific interface 
library, a machine libra ry, and 64-bi t 
floa ting point arithmetic. The 8080/ 280 
and PDP-11 Pascal Development 
Systems, are available from Lifeboat 
Associates, 2248 Broadway, NY NY 
10024, for $750 per single micro­
processor license. 

Circle 408 on Inquiry card. 

Graham-Dorian Introduces 
a Software Medical 
Package 

This package was written and tested 
by medical professionals. It handles bill­
ing insurance forms, treatment records, 
charge and payment entry. pa tient 
statements, Medicare submittals, collec­
tion accounting and dunning, patient 
processing, patient listing, aged accounts 
receivables, tra nsaction reporting , and 
more. 

The package can be ordered on eigh t­
inch floppy d isks and includes a manual 
and hard copy source listing. The price 
for the program is $1000 and is available 
from Graham-Dorian Software Systems 
Inc, 211 N Broadway, Wichita KS 
67202 . 

Circle 409 on Inquiry card. 

Language Translator 
Program 

This program translates from English 
to any foreign language, from any 
language back to English, or from one 
foreign language to another. Simple 
commands bring in the correct 
vocabulary or words. The program 
checks the entire sentence for the proper 
verb conjugation and word contractions. 
New words may be added at any time 
and saved as part of the vocabu lary. 
One mode lets the translator receive 
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Machine Language Disk 
File Sorting Program for 
Apple II 

GRADES 
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YOUR CHOICE? 

Datacope, POB 55053, Hillcrest Sta, 
Litt le Rock AR 7220S, has released an 
enhanced vers ion of their sorting pro­
gram that is compatible with eit her the 
Apple II or the Apple II Plus computer 
systems. The new version of the 

CP / M Compatible 
Operating System for 
TRS-80 Level II Computers 

A fully CP/ M compatible operating 
system for the T RS-80 II computer has 
been developed . The opera ting system 
works with CBASIC and all other 
CP / M programs, requiring no changes 
to the opera ting codes. The system sells 
for $249.95 from MPU, POB 808, 
San Carlos CA 94070. 

Circle 411 on Inquiry card. 

More Programs for 
Apple II Systems 

Apple Barrel Bushel #1 is a collection 
of twenty-five programs including Mort­
gage Loan, Days Between Dates, Calen­
dar, Savings, Checkbook, Addition, 
Subtraction, Metric Conversion , Lu na 
C, Apple LeMans, Al ien, and more. The 
package is available on cassette tape for 
$24 .95 or on floppy disk for $29.95 . 
Contact CDS Corp, S50 N Main St , 
Logan UT 84321. 

Circle 412 on Inquiry card. 

data in one language from a reader, and 
then sends the transla tion to a printer. 
Display formatting commands show 
vocabulary words alphabetically or in 
categories . Spelling errors are caught 
and corrected. 

The Language Tra nslator from Prac­
ti ca l Programming Corp, POB 3069, N 
Brunswick NJ 08902, is avai lable on 
CP/ M or North Star floppy disk with 
one extended language fo r $30. Addi­
tiona l languages are $10 each . 

Ci rcle 413 on Inquiry card. 

Datacope Single Disk Sort performs 
user-specified direct commands upon 
completion of the sorts, for easy use in 
turn-key systems. The program employs 
one disk drive, and sorts a single fi le of 
fixed-length records on a single floppy 
disk . A file may fill the entire disk 
because the program uses no workspace 
on the disk . Blocks of consecutive 
records may be sorted without disturb­
ing the remainder of the file. Files may 
contain records with 5000 characters and 
may be sorted by ten key fields 
simultaneously. with each key field in 
either ascending or descending 
alphabetica l or numerical order. The 
program features other necessary func­
tions. The package includes a manual 
and a floppy disk with the sort pro­
grams, a test file , and test file access 
programs in Applesoft II for $49 .95. 

Ci rc le 410 on Inquiry card . 

A Forth Software 
Development Tool 

The XLS is an interactive program­
ming sys tem with compiler, in terpreter , 
assembler, disk operating sys tem , and a 
library of procedures . It is written in 
XLS and is based on the recommenda­
tions of the 1977 Forth Standards Com­
mittee. A host-executable code kernel, a 
source code kernel, and a system genera­
tion program (SYSGEN) are provided. 
SYSGEN regenerates the kernel from the 
source or generates read-only memory 
(ROM ) modules. An XLS development 
system requires less than 32 K bytes of 
memory . The $100 package includes 
source code and a reference manual. 
XLS is available with a CP / M boot 
loader for the 8080 and the Z80 . For 
information, contact XL Computer Pro­
ducts, 321 E Kirkwood Ave, Bloom­
ington IN 47401. 

Circle 414 on Inqui ry card. 

1979 Federal Tax Programs 
for Microcomputers 

Aardvark Software Inc, POB 26SOS, 
Mi lwaukee WI 53213, is marketing a 
software program which will calculate 
an individual 's federal tax liability. The 
program displays the tax information as 
it would appear on an IRS form. It al o 
calculates the tax liability using the tax 
tables, tax rate schedules, income 
averaging, maximum tax on earned 
income, and alternative minimum ta x 
choosing the most favorable method . A 
manual is included to organize the tax 
information for input. Three programs 
are avai lable at $22. $35, and $50 . 

Circle 415 on Inquiry card. 



What'sNswP 
Guidebook for the TRS-80 
Level II Microcomputer 

Leami11g Level 11 , writ ten by Dr 
David A Lien, is a step-by-step gu ide to 
help users of the Level I! TRS-80. It con­
tains a section updating the Level I 
manual to Level II. Readers are guided 
th rough the fundamentals a nd special 
characteristics of Level II BASIC, begin­
ning wi th se tting up the system. The 
book explains how to properly use the 
Editor to change and correct BASIC pro­
grams. Another sect ion is devoted to the 
conversion of Level I programs to Level 
II. The book also explains dua l casse tte 
opera tion, us ing the expansion in terface 
box with the rea l-t ime clock, printers 
and other peripheral devices . It is 
availab le from Computer Books Divi­
sion, Compusoft Inc, 8643 Navajo Rd, 
Sa n Diego CA 92119. fo r $15.95, plus 
$1.<15 for postage and handling. 

Circle 416 on Inquiry card. 

1980 Computer Catalog 
Sara Tech Electronics Inc, POB 692, 

Venice FL 33595, is offering their 
sixteen-page 1980 computer ca ta log 
fea turing more tha n 1000 products. Al l 
major brands of computers and equip­
ment are ca rried . Write for a free copy . 

Circle 417 on Inquiry card. 

Catalog Features Articles 
on Classroom Computing 

Creative Publications is publishing a 
color newslet ter / catalog of compu ter 
materia ls for the classroom. The 
publication featu res an a r ticle on the 
television documen tary "Don't Bother 
Me, I'm Lea rn ing," which discusses com­
pu ters in ed ucat ion. Al l products in the 
catalog are described with the educa­
tional user in mind. The ca talog is 
avai lab le from Creati ve Publications, 
POB 10328, Pa lo Alto CA 94303. 

Circle 418 on Inquiry card. 

Documentation Standards 
for Computer Systems 

Norman L Enger 's Documentafion 
Standards for Computer Systems, 
Second Edi tion, is a reference manual 
that shows how to document a com­
puter applicat ion to utilize the full 
potentia l of the computer resources. The 
book includes revised and expanded 
materia l that describes the evolution of a 
system through the stages of initia tion, 
ana lysis, design, deve lopment , im­
plementat ion, and operation. The sec-

PUBLICATIONS 
TRS-80 Software Source 

This ca tal og contai ns over 5000 soft­
ware listings that are ava ilable from 380 
suppliers. The publicat ion lists business, 
ed ucation, games, home, math, and 
u tility sof tware with a sec tion of 
addresses of the su ppliers. A one-year 
subscription is $15 a nd a si ngle issue is 
$6. Contact Computennart, POB 1664, 
Lake Havasu AZ 86403 . 

Circ le 419 on Inquiry card . 

Computer Book Catalog 
Released by Sams 

The Howard W Sams a nd Co Inc has 
re leased a catalog featuring a la rge selec­
tion of computer a nd computer related 
titles. It is organized for quick reference 
in to five areas-basics, programming, 
compu ter technology, reference, and 
compu ter related . T his free catalog 
detai ls books that a re directed to a wide 
range of people and interests, from the 
home hobbyist to the technically 
oriented professional. 

For a catalog, contact the Advertising 
Director, Howard W Sams a nd Co Inc, 
4300 W 62 St, POB 558, Ind ianapolis 
IN 46206. 

Circ le 420 on Inquiry ca rd . 

New Renaissance! 
New Renaissance! is a bimon thly 

magazine for ligh ting and laser a r tists 
and technicians who desire to share their 
works, events, goals , and discoveries 
with others in the fie ld . It features per­
formance news and reviews; projects, 
plans and schema tics; new techniques 
and products; interviews; books a nd 
o ther da ta sources, and more. A one­
yea r subscrip tion is $25 and is avai lable 
from New Renaissance!, 5267 11th Ave 
NE, Seattle WA 98105. 

Circle 421 on Inqu iry card. 

tion on "Techniques a nd Tools for 
Ana lysis" facilitates the ana lyst's work. 
This book aids in de termining the 
amount of documentation needed for 
speci fic types of projects. Proced ures ca n 
be established to employ documentat ion 
sta ndards adopted by the organization. 
Dr Enger's book is usefu l to computer 
professionals, students a nd novices in 
the compu ter industry . It is available by 
mail for $25 from The Technology Press 
Inc, POB 125N, Fairfax Stat ion VA 
22039. 

Circle 422 on Inquiry card . 

Magazine on Robotics ,-

Robotics Age magazine con ta ins 
reada ble articles of h igh technical con­
tent that present the la test resu lts of 
research in robotics a nd artificial 
intelligence. The con tents include well ­
documen ted electro mechanical ci rcuit 
designs, microcomputer in terfaces, a nd 
progra mm ing techniques su itable for 
economical applications to small 
systems. Abstracts of research papers 
are a lso featured . New products items 
describe new commercially availab le kits 
and robotics rela ted products . The 
quarterly publication is avai lab le at 
$8.50 for one year from Robotics Age, 
POB 801, La Canada CA 91011. 

Ci rc le 423 on inqu iry card. 

Publication of Sorting 
Subroutines 

Creative Computer Consultants Inc, 
POB 2111, 1 Quarry Ln, Norwalk CT 
06851, has published volume 4 of Sort­
master in the Standa rd Software 
Library. Sortmaster conta ins I is tings of 
five BASIC subroutines designed to sort 
numeric data in memory. The sub­
routines have been designed to be 
integrated in to the user's mai n line pro­
gram. Numeric fields are sor ted by 
designa ti ng that fie ld as the sorting key. 
Th is makes it possible to sort records of 
any length and a lso permits multip le 
sorting keys. By adj ustmen t of certain 
variables, all of the routines can handle 
alphanumeric data as well. So rt•11 asfer 
includes an int roduction to basic sor ting 
concepts as a n aid to beginners. The 
programs work with the TRS-80, PET, 
and Apple II. The book costs $8.95. 

Circ le 424 on Inquiry card . 
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Eight-Inch Winchester Disk 
Up to 20 M Bytes 

The Series 7000 hard disk drives have 
unformatted capacities of 4 megabytes in 
the si ngle disk version, 12 megabytes in 
the double-density version and 20 

Stockey Series of 
Keyboards 

The Stockey Series offers ten genera l­
purpose standard keyboard designs, 
including six with American Standard 
Code for Information Interchange 
(ASCII) encoded alphanumeric formats . 
These are available in ASR33. ANSI 
teletypewriter, IBM 3278 ASCII 
typewriter, IBM 3278 data entry, and 
IBM Selectric I and II typewriter for­
mats . An eleven- and fifteen-Key 

Eight-Color Digital Plotter 
with Microprocessor 
Control 

Soltec's Model 281 Digital Plotter pro­
vides graphic representation of measured 
values, design data and calculated data 
using up to eight different color pens . A 
Z80 microprocessor controls the sys tem, 
the automatic pen changing, off-scale 
da ta handling, and coordinate transfor­
mation. The programmable pen chang­
ing feature incorporates up to eigh t pens 
using multicolor fiber-tip pens or 
Rapidograph drafting pens . Firmware 
featu res include circle interpolation, 
character plotting, generation of axes 
and grids, various line types, window 
plotting and more. Model 281 also 
features character plotting in five fonts , 
automatic or interactive point d igitizing, 
programmable offsets and program­
mable limits. The graph paper is stan­
dard DIN-A3 forma t or smaller. Inter-
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megabytes in the three-disk unit. Data 
transfer rates are 5 .5 million bits per 
second (bps). The Series 7000 employs 
the Winchester technique, using an iron­
less rotary actuator to position the heads 
in response to prerecorded servo-tracks 
on the lower side of the bottom disk . 

Each 21 cm diameter surface has a 
350-track cylinder with an inner track 
recording density of 5280 bits per inch . 
The interface is designed for use with 
microprocessor-based controllers . The 
drives utilize eight-bit bidirectiona l bus 
transfers . Line transceivers enable daisy­
chain connection of other disks to the 
bus . 

The 4 megabyte drive, the 7000-4, is 
$2100; the 7000-12 is $2300; and the 
7000-20 is $2650. The units are manufac­
tured by Kennedy Co, 1600 S Shamrock 
Ave, Monrovia CA 91001. 

Circ le 425 on Inquiry card . 

Expander pad can be added via a flex­
strip jumper to any of the six 
alphanumeric designs to provide high­
speed numeric entry . 

The 53-key SK053 for the Model 33 
teletypewriter features uppercase, but no 
lowercase. and costs $139. The 67-key 
model includes uppercase and lowercase, 
a full ASCll set, and is priced at $173. 
For additional information, contact 
Advanced Input Devices, POB 18'18, 
Coeur d'Alene ID 83814. 

Circle 426 on Inquiry card. 

faces include a choice of serial RS-
232C/ V .24 and 20 mA current loop. 
The plotter costs $4725 and is availab le 

12 VDC Alphanumeric 
Printer System 

The PR6024 printer controller and any 
SODECO PR Series print mechanism 
comprise a print system operable from a 
12 V power source. The controller 
accepts a 7-bit parallel ASCll format 
and featu res an integral voltage 
regulator and adjustable input thresholds 
for immunity from environmental noise . 
The unit features a 54-character 
alphanumeric set. Applications include 
mobile electronics, such as truck­
mounted fue l-dispensing systems, police 
cars, security sys tems, and battery 5us­
tained instrumentation and 5y5tem5. The 
price for the 15-column tape printer and 
PR6024 controller is $363 in unit quanti­
ty . For more information, contact the 
Sales Manager , Print Product5, 
SODECO, Landi5 and Gyr Inc, 4 
We5tchester Plz, Elmsford NY 10523. 

Circle 427 on Inquiry card. 

from Soltec Corp, 11684 Pendelton St, 
Sun Valley CA 91352 . 

Circle 428 on Inquiry card . 
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Miniature Alphanumeric 
Thermal Printer 

The APP-20A2 twenty-column, panel­
mount thermal printer uses only two 
input data wires for in terfacing. It 
features serial 20 mA current loop and 
RS-232C ports. The printer ca n be used 
in data systems, fac tory data acquisition 
units, and industrial data loggers with a 
full alphanumeric printer. It can be used 
with a remote control unit or in medical 
systems, and as a portable test and 
measurement tool for laboratory or field 
use. The unit prints 1.2 lines per second . 
It measures 20 cm by 7 by 11 .3 cm (8 by 
2. 76 by 4 .44 inches) and weighs 1. 9 kg 
(4.25 pounds). It is avai lab le from Date! 
!ntersil, 11 Cabot Blvd, Mansfield MA 
02048. Tne cost for the printer is $880 . 

Circle 429 on Inquiry card . 

Corvus Disk System for 
Apple Pascal 
Microcomputer 

The Corvus model llAP disk system 
being del ivered for Apple Pasca l is 
enti rely compatible with the Apple 
system. No modifications are needed for 
the Apple Pascal disk-operating system, 
or any applicat ions designed to run on 
the Apple floppy disks . Corvus has 
incorporated a utility called "dynamic 
vo lume management" that allows the ten 
million byte data base to be used as a 
single large block or to be broken into 
smaller blocks. Applications of the 
Apple Pascal equipped with the Corvus 
llAP system incl ude: customer and pro­
spect mailing lists, accounting data, 
payroll a nd personnel records, courses 
in computer programming and usage, 
science applications , medical office use, 
and more. The system is priced at 
$5350. The controller can handle up to 
three add itiona l disks , which are priced 
at $3690. Contact Corvus Sys te ms, 900 
S Winches ter Blvd, Suite 4, San Jose CA 
95128. 

Circle 432 on Inquiry card. 

PERIPHERALS 
Robotype Converts 
Typewriter to Printer 

D 

The Robotype Model 2100 is capable 
of interfacing with a Centronics­
compatible para ll e l interface, RS-232C 

Alphanumeric Thermal 
Printers 

Priced at approximately $440, the 
United Systems 6450 and 6460 
alphanumeric thermal printers produce 
easy-to-read letters , numbers, and sym­
bols on thermal paper with first-line-up 
printout. They print a set of 64 different 
characters with 21 characters per line 
and approximately 6500 lines per roll of 
paper. The Model 6450 provides a serial 
input with selectable RS-232C or 20 mA 
current loop format with data rates of 
110 and 300 bits per second (bps) . The 
Model 6460 is 8-bit parallel bus­
compatible with data rates up to 1000 

serial in terface, and a 20 mA current 
loop. The RS-232C serial interface nas 
110, 134.5 or 150 swi tch-selectable data 
rates. The Robotype can be attacked to 
the IBM Selectric, Remington Rand, 
Olympia and Facit typewriters. The 
Robotype is placed over the keys of the 
typewriter. Plungers rest on the keys 
and push the keys down on command 
from the computer input. The unit types 
the maximum speed of the typewri ter in 
use. The unit is availab le for under 
$1000 from Applied Computer Systems 
Inc, 77 E Wilson Bridge Rd , Wor­
thington OH 43085. 

Circle 430 on Inqu iry card . 

characters per second (cps) . Both models 
respond to ASCII input. For more infor­
mation, contact United Systems Corp, 
918 Woodley Rd , Dayton OH 45403. 

Circle 431 on Inquiry card. 
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The 9000 Computer 
System from Compal 

The Compal Model 9000 is designed 
for business and office environments. 
The system includes a 16-bit microNova 
602 processor, 64 K bytes of program­
mable memory, video display terminal 
with a detached keyboard that can sup­
port up to three additional keyboards, a 
10 M byte hard disk with a 5 M byte 
removable cartridge, and a high-speed 

Development Tool for 
6500 Series 
Microprocessors 

The MDT 1000 enables users to write 
programs and debug hardware and soft­
ware. The MDT 1000 includes a 54-key 
keyboard and case; 12-inch video 
display; dual cassette interface; power 
supply; erasable-programmable read­
only memory programmer; 4 K byte 
static programmable memory-board ; 
sockets for extra boards; and a four-slot 
motherboard. Software su pport comes 
as 12 K bytes of read-only memory resi­
dent firmware; a 4 K byte monitor with 
debug features; and an 8 K byte 
assembler and editor, which operates on 
line-numbered text. A floating point 
BASIC and software for printer in terfac­
ing and other controls are available. The 
MDT 1000 is available for $1495 from 
Synertek, 3001 Stender Way , Santa 
Clara CA 95051 . 

Circle 435 on Inquiry card. 
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matrix printer. Included with the system 
are BASIC and assembly languages, 
manuals, training, starter supplies, and 
delivery . Programs for inventory con­
trol. sales analysis, accounts payable 
and receivable, general ledger, payroll , 
and other business applications are 
available. The system sells for $19,995 
from Compal Inc, 6300 Variel Ave, 
Woodland Hills CA 91604 . 

Circle 433 on Inquiry card. 

TM990 Compatible Bubble 
Memory Module 

A TM990-<:ompatible board with up 
to 69 K bytes of non-volatile magnetic 
bubble memory storage has been 
announced by Texas Instruments Inc, 
POB 225012, MIS 308 (ATTN : 
TM990/ 210). Dallas TX 75265. 

The TM990/ 210 board is supplied 
with two, four, or six 92 K bit TIB 0203 
bubble memories for 23 K, 46 K, or 
69 K bytes of storage, respectively . Data 
transfers from the module are via a 
memory-mapped mode. Access time is 
4 ms, and data transfer rate is 45,000 
bits per second (bps). The price for the 
TM990/ 210-1 two-bubble device is $775; 
$1150 for the TM990/ 210-2 four-bubble 
device; and $1535 for the TM990/ 210-3 
six-bubble device. 

Circle 434 on Inqu iry card . 
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TRS-80 Printer Controller 

The Printer Timer works with the 
TRS-80 and the Centronics 779 line 
prin ter by automatical ly turning the 
printer on and off using signa ls relayed 
over the printer cable. The device does 
not require software or hardware 
modification other than the soldering of 
three wires and the mounting of the 
timer inside the printer cabinet. The 
timer reduces motor wear and excess 
noise. It is availa ble for $95 from 
National Software Marketing Inc, 4701 
McKinley St, Holl ywood FL 33021. 
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Voice Terminal for the 
Exidy Sorcerer Talks and 
Listens 

Cognivox plugs in to the Sorcerer and 
offers a sixteen-word recognition 
vocabulary plus voice response with up 
to sixteen words or phrases. Recognition 
accuracies of up to 98 % are possible. 
The unit includes a microphone and 
ampli fier and speaker, making it a com­
plete voice terminal. A software library 
is provided with Cognivox. It includes 
Voicetrap, a voice-operated video game, 
and Vothello, a voice input version of 
the game Othello . A talking calculator 
program a ll ows using the Sorcerer as a 
four-function calcu lator, and a vocal 
memory dump program can read its 
memory out loud . Cognivox is priced at 
$149 from Voicetek, POB 388, Goleta 
CA 93017. 

Circle 437 on Inquiry card . 

Anti-Glare Device for 
Video Screens 

The product is a black woven nylon 
mesh stretched on a flexib le plastic 
frame. It is designed to be sandwiched 
behind the video bezel and to conform 
against the surface of the tube. Th is 
device performs by blocking and absorb­
ing ambien t ligh t wi th a honeycombing 
effect. The contrast is enhanced by the 
black matrix effect of the fabric 
backgrou nd, while the display characters 
are transmitted undistorted through the 
por~s in the material. The fil ters a re 
available in 120 sizes, and each size can 
be eq uipped with d ifferent optically­
graded fa brics to vary the intensity of 
the video disp lay. The filters improve 
the image, lower maintenance, and 
reduce eye strain and related stress. For 
more information, contact Sun-Flex Co 
Inc, 3020 Kerner Blvd , San Rafael 
CA 94901. 

Circle 438 on inquiry card . 

MISCELLANEOUS 

Reset Option for the Apple 
Model B is a three-position switch giv­

ing the user the op ti on of completely 
disabling or enabling the reset key on 
the keyboard. It is easi ly installed be­
tween the keyboard plug and the 
Apple's board . When the switch is in the 
down position, the keyboard is func­
tional. With the swi tch in the middle 

Standardized Computer 
Forms 

New England Business Service (NEBS) 
is offering a line of continuous-form 
computer checks, statements, and in­
voices. The forms are available with the 
name of the firm, address and phone 
number in six quantities from 500 to 
6000 forms . Prices start a t $14.95 for 
500 statements; $32 .50 for 500 two-part 

posi tion, the reset key on the keyboard 
is d isabled, and the user must flip the 
swi tch up to reset the computer. The 
swi tch au tomat ically retu rns to the mid­
dle position when released from the up 
position . 

It is available from Computer Solu­
tions, 5135 Fredericksburg Rd , San 
Antonio TX, 78229, for $29.95. 

Circ le 439 on Inqu iry card. 

invoices and $29 .95 for 500 of either the 
payroll or all-purpose checks . At 6000-
piece order levels, prices per thousand 
drop to $12 .50, $33 and $22.50 respec­
tively. The firm also offers custom per­
sonal checks for home computer systems 
users. For ordering information and free 
samples write to the New England 
Business Service Inc, N Main St, Groton 
MA 01450. 

Circle 440 on Inquiry card . 
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Simple Machines for 
Erasing and Winding 
Cassettes 

Two battery-powered machines offer 
longer life for cassettes and reduced 
wear on standard cassette players. The 
Erase-Sure passes the cassette through a 
rotating magnetic field that erases the 
tape and leaves a n extremely low 
residual noise level. The user slides the 
cassette th rough the unit once . This 

MISCELLANEOUS 

Prototyping Kit for High­
Resolution Graphics 

The SVB-80P prototyping kit is a 
dual-board system with stand-alone 
capability in an Intel multibus configura-

single pass completely erases the tape. 
The Rapid Rewi nd stabilizes cassette 
tape tension , eliminates tape binding, 
helps control wow and flutter, and 
winds a 60-minute tape in approximately 
30 seconds. Both units permit the use of 
a 115 V AC adapter to reduce battery 
costs. The machines are available from 
Magnesonics Sales and Manufacturing 
Co, POB 758, Ventura CA 93001. They 
cost $24 .50 each . 

Circle 445 on Inquiry card. 

tion . The graphics package features 
displays of 640 by 409 or 576 by 455 
pixels, alphanumeric characters 
displayed over 80 by 40 or 72 by 44 
lines, and intermixable characters wi th 
graphics. It interfaces with other 
multibus-compatible products. The 
SVB-90 Soft Video Board and the 
M IB-85 Memory Intensive Board can 
a lso be used individually in computer 
graphics, text editing, scientific applica­
tions, and industrial environmen ts . T he 
price for the SVB-80P is approximately 
$1600 . Contact DOSC lnc, 175 I U 
Willets Rd, Albertson NY 11507. 

Circle 446 on Inquiry ca rd . 

Computer Cables for the 
TRS-80 

Matchless Systems, 18444 Broadway , 
Gardena CA 90248, manufactures cables 
for floppy disk and tape drives, printers 
and other peripherals for the TRS-80 
computer. The price for the two-drive 
cable is $24.50 and the four-drive cable 
is $34.50. The cable for the MS-204 
printer or any other Centronics­
compatible printer, sells for $34 .50. 

Circle 447 on Inquiry card. 

[!!)~~~~~,.,~~ .. ~~ 
MON·FRI 9·5 

ZENITH DATA SYSTEMS: 
Smart Video Terminal 

Applell DYSAN DISKETTES ATARI BOO ~~g~~~rSystern 
~aJ THE CA DILLAC OF THE Packed with · Compu1er Console 
y-&""'aa FLOPPY DISKS . . 

COmptltef AT LOW LOW PRICES Basic Language Card . Educa11on 
- -r--.-.... --""" • S" (BOX OF 1 O) System Master Canndge. Cassette 

, Recordc1. TV Modula tor. SK Memory 
Reg:,1:r 3740/ 1 sgl side .: !expandable to 48K). Power Supply 
or Plus sgl density 4.00 ea & all Books and Manuals s CALL 

$ CALL 
37401 ~~,s~~~!~~/ 6 50 ea AT"RI 400 Personal Computer 

Disk II with controller S CALL 
Disk II without con troller $ CA LL 
PASCAL Language Card S CALL 

CALL for our lowest prices ever. 
We carry all perip herals and 
interface boards fo r the APP LE . 
Europea n versions a vailable. 

EPSON (A SEIKO COMPANY) 
TX-80 Printer with 64 
graphics characters 
7x5 dot matrix (7x6 in 
graph ics) Double 
width characters 

· llH System lor less 
5 " (BOX OF 5 ) Packed with Computer Console 

104/1 soft sector 4.00 ea Basic Language Cartridge. Powe1 
107/1 10 sectors 4.00 ea Supply. TV Modulator. and all 
105/1 16 sectors 4.00 ea Books and Manuals $ CALL 

For eact1 2 boxes ol e·· or 1/ 
boxes of s·· vou get one 

plastic sro rage case. but 
lwrrv - supplv is !1m1led 

ATARI Progr am Recorder $ CALL 
ATARI Soll ware. Roms.Cosse ltes S CALL 
ATARI Eapanslon Memory . $ CALL 
81< Module or t 6K Modu le $ CALL 
CALL for our lowest prices ever . 

Tractor Feed Model 
Friction Feed Model 

TASSO Interface & Cable 
Pet Interface & Cable 
APPLE Interface & Cable 
RS232 Interface & Cable 

$745.00 
$695.00 

$50.00 
$90.00 
$90.00 
$90.00 

Z-19 has a ZBO Microprocessor. 
Nu meric Keypad and 8 fu nction 
key $895 .00 

Z-89 Computer System: 
includes: Z19 Display, a built in 
5•1," Floppy Disk . 2 ser ia l ports. 
and 16K of memory. 2295.00 
48K Memory version 2595.00 

rPlastic Floppy Disk Holder 
IUP 10 10) 8" $3.95 
(up to 10) 5" $3.25 

16K RAM set ot 8 4116's 
250 ns or better $65.00 ,. 

Allow 2 weeks for cashiers check to clear. 4 weeks 

Pricessubject1ochangew1thoutnot1ce. [ffi MICRO 
VISA and MASTER CHARGE WELCOME (Add 3%) H 
for personal checks. Add 2% tor shipping and BUSINESS WORLD 
handling. Calif. residents add 6% sates tax . ~~~1~d~~w~~1\~~~~~3~~~d 

(213) 371-1660 



OUR BEST PRICE EVER! 
MICROPOLIS™ DISK DRIVE SUBSYSTEMS 

At Mlcropolls, complete means complete. 

Some suppliers offer only hardware and ca ll 
that complete. At Mlcropo lis complete 
means everything: hardware and software 
and documentation. 

The hardware set 
S· 100/8080/Z·80 

At Mlcropolis, complete means COMPLETE. 

Imagine getting all the capacity of an B·lnch floppy In a 5 y, ·inch format. 
Me1aFloppy can give you this higher capac ily because 11 packs more data into every disk. You gel the capaci ty of larger 8·inch drives with the lower price and smaller packaging 

or 5 't.· inch drives 
An ordinary 5 11. -lnch floppy provides just 35 tracks/drive and s1ores only 70K bytes Not nearly enough tot anything useful. So ins1ead. we use 77 lracks-each wilh 16 sectors of 

256 bytes/sector-to yield a capacity ol 315K bytes/drive. That's more than lour times an ordinary 5'/• ·lnch lloppy! And why we call th i s one "'quad density."' 
Combine two ol lhese drives in a compact dual module and you can copy d iskettes horn one drive to lhe o lher . or rearrange dala files, or whatever The dual unit stores SJOK 

by1es Enough for almost anything . But jusl 1n case I hat isn' t enough, our controller can handle two duals (or tour singles). Thal means your micro can have more than a m illion 
bytes ol lorma11ed disk storage. 

It that still tsn 't enough , on special order you can add a second controller w ith up to lour more drives. That wlll give you a grand total of over 2,500,000 byles of s1orage on·llne 
Hus means . If your applica tion keeps growing , we 've got you covered in easy steps . And you gel all lhese byte s al surprisingly low cost. 

3151------
280 1------

210 1------

140 1------

70 

0 
Ordinary 

5\{" lloppy 
Mic ropolls 

MetoAoppv'" 

Each one of our floppy disks hos o remarkable storage capacity, 
eliminating the need to keep bothersome stocks of paper. 

MCP-1053 MOD II 
TWO DISK SYSTEM WITH 630,000 BYTES 
(FORMATTED) OF ON-LINE STORAGE 
CAPACITY. 

Faster than a speeding bullet. 
At Mlcropolis, we don 't skimp on performance to dellver 

maximum capacity. So you can expect pro fessiona l operal i ng 
speed and el l lclency. Like checks and balances. such as 
automatic read verificat ion after writing, that you would ex· 
pect In a sophisticaled data processing system. 

Like last track·IO·track posi t ioning time of only 30 
milliseconds. And a data transter rate ot 250.000 bits per sec · 
ond . 

Up, Up. and away ! 

Metafloppy gets along well with almost 
everyone. 

So choose lhe microcomputer you want. MetaFloppy's con· 
!roller is completely compat ible with lhe S· l00/8080/Z-80 buss 
II just plugs Into your MITS 8800, IMSAI 8080, COMPAL·80. 
SOL-20, Polymorphic 88. CROMEMCO, TDL. or similar micro 
and It's ready to go. The memory mapped conlrollerlbootstrap 
may be orlgined at any 1 K byte boundary tn the 48K to 64K byte 
reg ion of memory. 

For small businesses , for eng ineers who want to develop 
!he ir own sof tware, or lor the advanced hobbyist. Meta Floppy 
Is Ideal. 

LIST PRICE $1895.00 

SALE PRICED AT JUST $1595.00 
LIMITED TO SUPPLY ON HAND 

WE STOCK THE ENTIRE 
MICROPOLIS LINE 
CALL FOR PRICES 



4 MHZ EXPANDORAM II KIT 
The S-100 Memory Board for the .80's 

SO SYSTEMS' ExpandoRAM II Is a state-of·the·art • S-100 Bus Compatible 
dynamic RAM board with capacities from 16K by1es • Up to 4Mhz Operation 
\4116) to 2WK bytes (4164). It operates on the Industry • Expandable Memory from 16K to 256K 
S·100 Bus. The ExpandoRAM ll's design allows eight • DIP Switch Selectable Boundaries 
boards to operate from the same S-100 Bus. Page • Uses 16K (4115) or 64K (4164) Memory Devices 
mode operation provides ttie system with the capabil · • Page Mode Operation Allows up to 8 Memory 
lty of servicing multiple users without RAM In- Boards on Bus 
terference. Invisible re fresh and synchron ization with • Operates with ZBO CPU's 
wait states provide greater reliability, and processing • Phantom Output Disable 
speeds up to 4 Mhz. • Invisible Refresh (Synchronized with 

The ExpandoRAM II Is compatible with most S-100 Walt States) 
CPU 's based on the ZBO microprocessor. When other 
SO SYSTEMS 200 series boards are combined with the 
ExpandoRAM II, they create a microcomputer with ex­
ceptional capabi l ities and feaiures. 
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16K. 
32K. 

11-:;nt;:J; Plugboards 

vectul ---

-
RS232 and " O" SUB-MINIATURE CONNECTORS. 

P= Plug , Male Type - S= Socket, Female Type . C= Cover, Hood 

PART NO. 
CNO.OE9P 
CNO.OEDS 
CHO.DEllC 
CNO.OA1SP 
CN 0-0A1S.S 
CNO.OAISC 
CN0.092SP 
CND-092M 
CNO.OB5U1M 
CNO.OSt 10963-3 
CN O·OB l228-1A 
CN'D·OC37P 
CNO.DC31S 
CNO-OC37C 
CNO·~P 
CN0-00505 
CNl>oDO!IOC 
020418-S 

PRICE 
1-9 IC>-24 399 

uo 140 130 
US 2.00 Uo 
1.50 1.35 120 
2-lS 2. 15 2.00 
3.25 l . 10, 2.90 
uo 1.4.5 1.30 
2.80 2.eo 2 • ..0 
3 .60 uo :1.20 
uo 1.30 1. 10 
l .7S uo 1.35 
1.90 U~5 1.45 
4.20 ol.ClO 3.70 
800 ~.75 S.!JO 
2..25 ?.00 1.75 
uo !i.10 .us 
UO U iO 8.00 
2.-40 2.20 2.00 
1,00 10 70 

1/16 Vector BOARD. 
.042 dla holes on 

0.1 spacing for IC's 

S100SEG 501100 Cont .125 
ctrs . PIERCED SOLD ER 
EYELET Tails GOLD 

J.9 10-24 25-99 
$6.80 $6.10 $5.45 

25-99 
$3.95 

Other Populot Edgt Connt<:tora 
SUL -02244-5WWG 22144 SUL·D2244·5SEG 22144 Cont 

·cont .156 ctrs.WIRE WRAP .156 Ctrs.PIERCED SOLDER 
tails GOLD. EYELET tails GOLD plated. 

1·9 10·24 25-99 1-9 10-24 25-99 
$3.98 $3.50 $3.00 $2.98 $2.90 $2.75 

3 LEVEL GOLD WIRE WRAP SOCKETS 
PART PRICE* 
NO. PINS 1-9 10-24 25-99 100-249 250·999 
RNS·OBWWG 8 .40 .36 .34 .31 .27 
RNS-14WWO 14 .50 .39 .37 .35 .32 
RNS·16WWG 16 .55 .42 .40 .37 .34 

CNO­
RS232'-iF1 

CN0-
57,30300 

AS232. 082 P, EIA 
cieiu 1 c•blo 
aeon. a 11, lol\a 
C.nuon&u 100 
Sotit-1 ptinllf 
connector 

3M SCOTCH 
BRAND 

DISKETTES 
ll• r1 Ho Skl•af ~C10ltl'Q -· Den•llT It• or 10 .. 
l ..OOK Soll lOM ..,, ., 

111.00 tlUX> 14.00 

!UJO 1..50 6.00 

Phenolic 
PART NO. 
VCT64P44XXXP 
VCT169P44XXXP 

Epoxy Glas• 
VCT64P44 
VCT84P44 
VC T169P44 
VCT 169P84 

ROCKWELL 

AIM·65 

SIZE 
4.5x6 .5"' 
4.Sx t7" 

4.Sx6.S'" 
4.5x8.5'" 
4.Sx tr " 
8.Sxl7" 

PRICE 
1·9 10·19 

$1 .56 Sl.40 
SJ.69 SJ.32 

RNS·1 8WWO 18 .75 .65 .60 .55 ii. RNS·20WWO 20 .90 .80 .70 .65 
RHS·22WWO 22 1.00 .90 .85 .80 .75 
RHS·24WWO 24 1.00 .90 .85 .80 .75 • 
RHS-28WWO 28 1.40 1.30 1.25 1.10 1.00 
RHS·40WWG 40 1.65 1.45 1.35 1.25 1.20 

l l •lllQI• 
, .. Gr2 01( :!l•lf1QI• SCIU IOM S 1~ 00 
'"0 J~ I( "''"01• " ,,, .. 
140•2 111< 1111n 11111 " sr!l oo 
10.0 IUI0 11f!Mo .... . .... 
10 0 1( 

.. .,,,,,01• so11 Hns 101 uus· 
l « IOK l t.ingi l• SortH O llt 1W 
IUl lloft Utinl)ll Sol !.1 16 .,..,. 

'Price b111d on gold not excudlng $400.00 por oz. 

NOVATION CAT 
ACOUSTIC MODEM 

,. . ---? 

. m.~ 

The Rockwell AIM 65 with 4K 
RCK-AIM65·4K 8 lbs ..... .. .... . . ... , .. $445.QQ 
The Rockwell AIM 65 with 1K 
RCK·AIM65 1K8 lbs .. .... ........ .. ... $395.QQ 
4K Assembled--RCK·AIM65·010 . ....... . $ 85.QQ 
BK Basic in ROM--RCK·AIM65·020 .. ... .. $100.00 

MEMORY MEMORY 

$174.95 Regular 
$198.00 

CALL FOR 2102LIPC Low Power45Dns In lots of 20 $1.10 
:2t02At'•2 Ln'(~{i50ftltrt'i0ii ·~ · 20 $1.25 
2114."3L 1i<x4~ 3ti'o~~ Low Pow~r 8/$51Uio' 

l$2§:7,·~.I,. ;4Kx1 ®:~;.boW ~~h_,8/t~ .. 00 
2708 SK 45Dns EPRDM 8/$60.00. $8.50 ea 

• 0-300 Baud 
• Bell 103 

WRAP POST 
for .042 dla. holes 

(all boards on th is page! 
TWC pkg. 100 .. $ 2.3'1 
TWMpkg. 

1000 ..... $14.35 I 
A-13 hand lnstalllng \ 

IOQI ...... $ 4 .19 , • Answer, Ori lnate PRICING ;;27,'& '16~'5 v0i~EP8,o.., ·8/St40..ia2 .00.la 

PRIORrrY ONE ELECTRONICS @ • ORDER TOLL FREE 
16723 Roscoe Blvd. Sepulveda, CA 91343 

erms: Visa, MC, BAC, Check, Money Order. C.O.D. U.S. Funds On ly. CA residents add 6% sales tax- 1 • 8 0 0-4 2 3-5 6 3 3 
Minimum order $10.00 Prepaid U.S. orders Jess than $75.00 Include 5% shipping and handling, 
MINIMUM $2.50. Excess refunded. Just In case ... please Include your phone no. 

Prices subject to change without notice. 
We will do our best lo malntarn prices thru March 1960 

phone orders welcome (213) 894-8171 , (800) 423·5633 

except CA., AK. , HI., CALL 

(213) 894-8171 
~~ ... ~111_!1111 



SD EXPANDORAM The Ultimate S·100 Memory 
Th• EXPANDORAM 11!1 1-.iallablt1 In ..,.,,,ron.a 11om 1eK 
up 10 a.K. ao ror • minimum ln't41tmonc you c1n '1He 
1 momorr .a:y11em thl t wlll graw wllh your needs- Thlai 
~:,~,~~~~~ 1rT ~O"Rk'lr wllti tho 1nv•Hblo on·board 

• lnterr1ctn1 w lm Altair. IMSAI, SOL..£1, Cromenco. 
SBC-100, and otnlfl11. 

EXPANDO 64 KIT (4116f ~~~.;;::oct •blo 
• Power 8VOC, :r: 16VOC, 5 W11t1 

List Price Sale Price ti'::: ::.,~~~.~',',~'~AMs 
PC 8ci1rd 16 doubl6d 1old11 mHkad ind hn 

16K .. $385.00 $239.00 Ollk"cr .. n P•rt• l•youl . 

$ 
ElftllnllYe docum.enlll lon CIGllly wlPl1en 

32K .. $550.QO 309.QQ ~~~~t~cl<~~~;c.'1~::83~~n~~;~~t/~:,_~~n 1 , 
$379 00 No wilt 1t1taa required. 

48K .. $715.00 • t6K boundrlH tnd Ptoloctlon • I• Olp Swllcho• 

$449.00 
Dt:a lgned 10 worJii wllh z.ao. 8000, 8050 CPU' 111 

64K . . $880.00 

DISC CONTROLLER 
SO " VERSAFLOPPY" KIT 
The Versallle Floppy Disk 

SHOP & COMPARE SPECIAL 

Conl roll er li!I Price 
$250.00 

SALE PRICE 

$189.95 

M·XVI 
The true 

16K Static Ram 
module 

OE-NERAL O£SCR1PTION 
'"'•ruflDCJO, 11i. .a 1r.01bJt<1•s, t:1rn• 
c:on11oitl1• 1t1•1 1r1co1pe.o•11u • -'Id• 
U•llClfO I C• ti..O•llOH...,tOOf'ltbl)ar<I i i 
op.11111•• • 11r.dot.IDW1d1n••tr•0M nc 
ICl l .0 10H11•1 ""fll(.J'I Pi'O"o>CIO 98!1,&00 
Ct~tn OI 1t<1•i19• a,. 11 .aou~ 1 1 s.iatd I 

for S-100 bus systems 
Assembled & T esled 100 % Burn In 

l h1 M lllo'I gl•H ro.u un.O.ll•obl• • - pmsiotl 
upat1<11 1..,101 l"Oll ' s.. 100 ti11• tir ••Nn1 ·t1••,, 11o1ronc1 

:!~01M~~~~~:~o !:, 11,:,~;1n.:,~u11:~rr r:~·~ 
~~ :~':-Ii'! ~,. 1:iJ!.t::1i1~' r:. ~·.~~r~11~ ... ~":~~~=n.'11>'1 1 ~:•tGr1 ~~= 
Vtt1U lllopD¥ II d1ttc1t."r uin1rD1t m&n ¥ 
POil,,,-,, dl3~ l!lhH flltoH <ndllClt 

11011tir111 1nt11 v t• In c111c Uc.1 ri.u 1~ 11-1H o, In · 
0111Ui1l 1ppl lc.1llcm• 

~~,~~~~~·~·~~ '~~~ 
S..""-ll'I'- BSJ.10$ 

• 5-1008us 1IEIEE5t• lld•rO 

• ft:.r,.U.~ci1 l 1 ~l1 '4:111 
Sel:IOl.OP'Ot!IPI .. IOI 5UMOilt 
o..i11 1 ~0o•u1 

· ~1•1I H•1tl'l~hSt1roda.1Cl(j, 
1n.d ~11Hl~")Dll¥H 
s.tnun~ecu1tl~ 

• PilCh.,.ICOr'i tiO l IOr Do!Jtlle 
SoidmdOpe•11oion 

• Qcl;llU IH w lll'I UIO, !!080, ttlld ~ 
C1rii1111 Plccn~n;Un 1 1 

• eo.-i1•ol•i.111 1o t011•dri r·H 
• \lec1oi ite1•n11or...01 0i=oe1t1<Dll'I 

f£JITUFllES: 
0 irunr 111111c 
•1JH1p.apL11u 2 1u a 1a th:. RAM l5 
• ·- ~ VO i i 01>1r• 1loo11 cin11 
• BUI~ S..IM:I .l~ l iJll:ll • ti ~ b..tl'll ~ po r1 "'° ~ ........ Clf 11 
• Pl11n10m lln• C•P•b l ~ ty 
' " 1111'11&11:111 11"1 .Oi t»oc~• 
•4ol< Dlo<:Uc1n h 11ldr11s1"1;11n r 
.... 111u wl ll'lln. 8"4t<ln O ;ln.c r11n'l t.tll1 

•MH1tlE E" Epro11C1 H d:S·100 1lgn11 
• l•~d~ 

• L.ED~11ara ro1Do0•1ct 1 111c:1 iOll 
1flll t:t.anll1• l1c tlon 

• FR.,. IPO~ 'r PC tlOIJ d l 
• SGldt111tHh.et1 C1n. Clo111•1dH 
• $1111.si;:rtenot p1rtnumbllr 
•ml?tr, rlHl<gn11o r 

lfl'll'/f/J~' 'i'O' Ojp~ • g:~-::~l"llf °""dl'M>'l1 11:. Souwu~ 
SOS·VERSAFLOPPY 11 KIT Li si Prlce$s

3
a
2
ie
5 

rice . :~0:.~6,'!. .':,"'''"'m 
$350.00 .95 com""'" 

CENTRONICS 
730 Dot Matrix Printer 

STANDARD FEATURES! . 5IJ ~lt. f lllClll!r r aJ !.DCOnd . C11.11.1el 111 ramne . 10 c: tla , .ac:uuallnc f'I 
• 3'w o.r OJl)or l'l11l(l ling 111~-., , crm • 1.: 1 d o , rri.11111 • 96 e11i 11.111c,otr• ASCII• mle totH~:!l sor 
ere<:tronl c:n • un l<11rectlon IJ'l"I a.t .S 0 llJ.S • l'r lo r. s i;ralKI r•t 111 rn ai;rpro.d mii1el y fO li;r1 • 2 1 

~~~::1~~.~.cg:i;1,'~~·~,,C::c:-1~~~C::~ h 20 CCl!.!IM & prlnled • BO ct1&r 111e te r oorr&r • ti 

FOAMS HANDLIMO: Roll P.1~ 11 - ~ l,, R 5 Odllll . W•1 lll I i n 0019 mu:lfll !Jm r:l lJJlenslon. J.~ 
In wlr:le w•1 n .38 Ln. cout mlnl111urn r:l l rM111loo. fin Gold; i.O i n . 122 . ~ c:m. wide Oh'I 10 Ql l'I 

~n. g.~ ll;:l'l:!~c:s:~ •. ~~~O;a?~~~P!fcii l'l'l a~hl!c~~:ona [1Ct•l , f) le h.MH '101 10 ll!r X· 

~1!~~"tNl.~:'.~1:~~711~i1~°:gnr 1~~~ ~~~·~!!~:1~~°t:C:a~1~·,~~ ~!~~=~rst lcmo, 
OPEIUTOA CON"T~OLS; Po""111 Ol\loU R91111I SW1ti;;JH 1Uows -OI Hblln9 o l prln l ar wllF'l O'\ll t 
fltOpl'.Jln9.AC 
DAU INPU T: 1 Cl' 3 b1 1 ASCII IJ.IJ.it,ltt l, TTL le¥el1 wllh 1lrU'be. Ar;k.nciwl9tlge pvl:i.11' 1'1· 
d lC•l•:s 11'1•1 e1.11a w l.! iace1vi!'CI 

PHYSICAL DIMEHS IOH~ W e1ot1t; IHI tf'lllfl 10 I C11J! ~'II .Wl Cl lh; 14,S 1'1Cll.fJar37 i;;:m 
-Oo91n: 1 , ,0 l ne.~-.r21k.m ·Hn.IQi'i t: 4 . .B9 lnche5J13crn · DltNJn~ loo ! e·ii:cl !J ! k'l!ll o1 ro ll p.a J)e-1 
"°l<l e r 
5HI PPJN'rJ WEIGHT: l 4 Iba 

VDB-8024 VIDEO DISPLAY BOARD 
With on·board ZBO Microprocessor 

• S·100 bus Compallble 
Fu ll 60 Characlers by 2~ Lines Display 

• Characters Di splayed by High Resolution 7 x 10 
Matrix 

• Composi te or nL Video Output 
• Keyboard Power and Interface 
• Forward and Reverse Scrolling Capability 
• Bl inking, Underlin ing, Field Reverse, 

Field Protect and Combinations 
• Fu ll Cursor Con1rof 
• 96 Upper and Lower Case Charac1ers 
• 32 Special Characlo r Set 
• 128 Addll lonal User Programmable Characle rs 

(Optional) 
• On-Board ZSO Microprocessor 

2K Byles Independent On-Board RAM Memory 
• Glllch-Free Display 

Lisi Price Sale Price 

$329.95 

PROM·100 
Programming Board 

lor PROM Davelopmanl 

NEW 
SD SYSTEMS· PROM·100 fs a versallle PROM pr~ 
grammlng board olferlng comp lete EPROM program· 
ming capabi lity. The board operates on the Industry 
standard S·100 Bus. Support sollware verifies Iha 
erasure of EPROM and veri fies Iha loaded program. 
SD SYSTEMS' PROM·100 olfers a support·soltware 
l ist ing wllh Its operations manual. 
• S·1DO Bus Compal Ible 
• Programs lhe Follow ing EPROM s: 2708, lnlel 

2758, 2716, 2732 and Texas lnslruments 2516 
• Olp Switch Selec1 lon ol EPROM type 
• 25 VDC Programming Pulse Generated On Board 

Maximum Programming lime: 16,364 Bits In 
100 Seconds 

• Power ReQulremenl: + BVDC at 300 ma.; 
+ 16 voe air 100 ma.; - 16 voe al eo ma. 

• nL compatibl e 
• Software Prov ides for Reading ol Object Fiie 

from SOOS, CPIM or PROM and Programming 
lnlo EPROM 

• Program Verification • Verlf icallon of Eras ure 
• Zero lnser1 lon Force Socket 

List Price Sale Price 

SDS·PROM·100 KIT . $200.00 $175.00 
PRIORITY .ONE ELECTRONICSc 

~'••m••~;?,7M~.~~c. RS~~~o§!yfi.,.o. ~-~Pu~!~~q?,~ .,£-e .~ 1~.~.~ ,,,, 7~1n•mum ordcu s 10.oo Pl&~alO U.S. ord•r.a l!!SS uian $7~.00 lnc:h.1d& s•;, ahlJ:Jpl rig anti han ct llnQ, 
MINIMUM S2.50. EJieess tl!llun d"odl. Just In cue ... Ql&uo 1nc:lud'e you1 Qhon e n o . 

800· 
423·5633 

Prices subject to change wlthoul notice. 
We will do our best to ma inlal n prices lhru March 1980 OEM and 1n1111utton•I 

phone orders welcome (213) 89•·8171, (800) 423'5633 '"•"'''" '"'"""· 

SINQLEi 
BOARD 

COMPUTER ~ 

With On·Board RAM, PROM, CTC 
• S·100 Bus Compatible 
• Z80 Centra l Processing Uni! 
• 1024 Byles of Random Access Memory 
• BK Bytes ol PROM using 2716 
• Parallel Input and Oulput Ports 
• Four Channel Counter/Timer (ZBO·CTC) 
• Software Programmable Baud Rate Generato r 
• No Fron! Panel ReQu lred lor Operal lon 

Lisi Price Sale Price 

SDS·SBC-100 2MHZ KIT .$295 .00 

zao STARTER KIT 
A Complete Microcomputer On A Board 

ZBO CPU with 158 Instructions 
On·Board Keyboard and Display 
On·Board PROM Programmer for Sing le 
Voltage PROMS (2716, 2758, Tl2516) 
Kan sas City Standard Cassette Inter face 
Simp le Key Conlrolled Aud io Cassella Load 
and Dump 
Expansion Provision for Mounl lng Two 
S·100 Connectors (Sockels Not Included) 
Wire Wrap Area for Custom Circui t ry 
Slng le Step through RAM or PROM 
Memory Examine and Change 
Perl Examine and Change 
ZBO CPU Regi ster and Change 
2K Byte ZBUG Monitor In ROM 
1 K Bytes of RAM (Expandable 10 2K Byles) 
A 4 Channel Hardware Counle rrTlmer (ZBO·CTCI 
Two Bl·Dlrecl lonal B·B lt 110 Porls (Z80-P10) 
Up 10 5 Programmable Breakpoints 
Switch Se lectable PROM or Monitor Restarl 
Vectored Interrupts provided by ZBO·CTC and 

Lisi Pr ice 

SDS·ZBO STARTER KIT $340 .00 



YOU NEEO CRISP, HIGH CONTRAST 
ILADl-wtllTE and YIYID ODLOR 
l LPHl·MUMERIOS/ GRA PHIDS 
OlPlBILITl£S FAIN YOUR >!OED 
MOlllTOR IF YOU w•n REIL~T 
IUPER-1.00KING IMAGES FRll< 
TOUR Q OMPUTE R!I 

Circle 217 on Inquiry card. 

TRS-80 Model I and II quality software 
OAIA BASC MANAGER IOM·IV Sfi!l 
You can use 11 10 mainlain a dala b.l<e g pmdm rqJolls wilhool any 
~og1ammin9 Oe hoe lile paramelm g llPllll lo1ma11 on-hoe fuiures ley 
random access lasl mulh·key son lreld ""h labd gensalo• aud11 l09 
MOD·ll v11s1on w1lh more lhan 50 "'"'"''"'"" S199 
ACCOUNIS REWYABL[ ACC l·lll S6'J 
Ont 01 lllOlt drrves Ordrr 111\ry talwlalis iiilel l<1. 1~1pp1111J ;n~oo l lni 
mull1ple 11!1M Cred1I dleck11MJ ag111J sales mlYl•S. in111rces s1a1en~11s 
and repo11s Asopjl<ll!d 10 mos\ olh" AIR oorstan be used llydoc1ors.s1ore 
111Jlll9~s elc MOO·ll Yersmn Sl49 
'MIRO PllOClSSOR 16K Sl9 li! $19 MOO· II S49 
flr11 word processor 111«1l1cally des1gnid lo• lie IRS.SO IMI uses dist 
s101age I~ 1!11 W111ll!l1 in BASii: No 111""1 laidware anrl 1ex1 hm11 Use 101 
ltllers manu;ls & r!porls J2K ""ion lt<lures 'PP" llowtt '"" w110oo1 
llardwa•t change ond mull1ple 1n111Jl lex l l1les 
MAlllKG llSI admtei MAIL·Y S5'l 
fasl 11111 by any litld Mull 1plt labelsandre1l"'IS HgHselemoncoo~ne•· 
11p rod• "I mm IOIJOI 11'e ltyboard pow•l•l ief10ll •111a MOD -11 S'JIJ 
INV[NIORY INV-V Sll9 
U911 alpllanumrr~ key lor las l ley iandom access Plporls rr~ l.Wro1drr 
tnlo per l0tmancrnmma1y !IC Calculai!lOO Pow11lul refl"llw11111 MOO­
II S149 
All p1 09ra1M are on-line inlerMlive ra11dom aatlS. Yll lually bug lrtt 
documenled and delrvered ondrsls MOO-he111111es 32li ODS We dl~ IM9eall 
111llwaie vend0ts lo oiler low toil ma,,als 111 y111 tan IOll1Jli!•t a11d a1111d 
~::i1~Jrfi~ Ford~~W.!r"led on-manory· progi;ms Sellil SI lor a MOO-I 

MOD·ll p1og1ams '" u1e~1vely mod1hed gu,.anleed 10 run w1lh 11rn 
"''"'lellrr & uodales Ill\, oil for ordoing """ lhan I MOO-II progrJ'11s 

MICRO ARCHITECT 
96 Dolh an SI . Arl inglon. MA 02174 

Circle 219 on Inqu iry card. 

New lrom 
Vantage Dala Products 

550 Wesl 200 South 
Sul te8 
-Provo,Ulah 84601 
(801) 377-£687 

Communications/Control CPU Card 

• CPU ·Z·BO 1 KRAM 
16 bl I Interval llmer and Interrupt 
EPROM • 2708 slandard (2716 opt iona l) 

• Se1ial Communlca1ions·AS·232 lnlerlace, 
UART Complele MODEM capab ility , 
programmable baud rares, e1c. 

•Parallel 110 · 16 blls in (TTL), 16 bils Qui (TTL) 

•Power · on and external reset 
• EPROM nol included 

$195 assembled, lesled , wllh warranly and 
documenlallon 

lmmediale delivery from stock ! 
All orders shipped prepaid 

MC, VISA, phone orders welcome 
Utah residents add 4'!.<l sales lax 

Circle 222 on Inquiry card. 

Save More Tban aO% 
Borth ltar-lntertube 

Thinker Toy1- lllcrolek 
'fhe Sm•rteat Computers at the Sma.rteat Price 

Quad a: Double Denolly 

Horizon· l ·32K·D Kn 
Horlzon·2·32K·D KIL 

Ass•mblod &: Test.ed 
Horlzon·2·32K KIL Quad 

Assembled & Tested 
Pascal for North Star on Diak 
Powerru1 NorLh Star BASJC 

LIBL 
Sl999 
2399 
2765 
2799 
3215 

ZTEI PT 212 Computer 6 mHz 6000 
Thinker Toya Dlaoue/ 2D A&:T 1149 
Duecus/ 2 + 2 l .2 Mogabywe A&:T 1649 
Measurement system memory 
A&:T 4mHz 64 K 

Dnl 
$158 

1901 
2191 
2221 
2561 

4! 
FREI 
6261 

941 
129! 

641 

Oodbout Memory Co.II for prlc 
Int.erLube n SmarL Terminal 995 74! 
Mlcrotek Prlnl.Or 750 671 
Anadex Print.er 995 871 
Florida Data Printer 600 CPS 4300 Call for prlc 
Maryellen Word Processor Your BesL Buy 31 
Textwrll.Or Ill 121 
EZ-60 Tut.orlal Learn Machi no Language 2! 
PDS For Nor Lh Star Bott.er Than CP/ M 9! 
Compiler for Horizon SocreL SuperraaL Code 10< 

10% Off Software Prices Wah Comput.ers 
VerbaLlm t he Best Diskette• Box of 10 91 
Which Compu tere Aro Best? Brochure .... FREI 
North Ster Document.aLlon Refundable 2C 

W/ HRZ 
Am.1rlou. Bquue Oomputtn 

lllvrll »r ' J1m1110 .. MC 17181 ....... ~_ ...... ... . 

Circle 218 on inqu iry card. 

c.10 SHORT son: 
CASSETIES 

Qty. Price 

S l .00 

IO S0.75 

50 S0.65 - .. 
Pre mium tape and cassettes ac cla imed 
by thousands or repeat order microcom­
puter users. Price includes labe ls, cas­
sette box and s hipping in U.S.A. VISA 
a nd M/ C orders accepted. Ca lifornia 
residents add sales tax. Phone (415) 
968-1604. 

MICROSETIE CO. 
475 Ellis Street 

Mt. View, CA 94043 

Circle 220 on lnqulrv card. 

THE 
SWITCH 

OPTO ISOLATED 120 VAC 
SOLID STATE SWITCH 

• INPUT 5 V DC 2 MA (TTL) 
• ISOLATION 1500 voe 
•OUTPUT 6 A 120 V AC 720 W 
• SIZE 2 x 2 1 CH AN N EL 
• SIZE 2 x B 4 CHANN EL 
PRICE KIT TESTED UNIT 
1 CH . $9,95 $12.50 
4 CH . $34.95 544 .95 
A DO 6% SALES TAX IN CALI· 
FORNI A A N D $1.00 SHIPPI N G 
& HANDL IN G FOR ORDERS 
L ESS T H A N $20. ADD 4% FOR 
VISA OR M.C. 

JOHN J. BELL 
P.O. BOX 338 

REDWOOD CITY , CA 94064 
14151367· 1137 

Circle 223 on Inquiry card. 

Te xas lnslrument 99.4 Computer 
Tl 810 Printer 

Centronic Printers: 
730-l Parallel 
730-2 Seria l 
779- l Friction Fe ed 
779-2 Tr<i.clor Feed 

Compnnt 912 Par 
912 Ser 

Anadox wilh Par & Serial Intorlacc 
Commodore Business Mach ines : 

s 990. 
$1590. 

s 799. 
s 859. 
s 959. 
s 999. 
$ 475. 

549. 
$ 799. 

PET 2001 -BK Compuler S 695. 
PET 2001-16K S 895. 
PET 2001-32K $1090 . 
PET 2022 Tr•c . Fed Pr In tor $ 899 . 
PET 2023 Frig . Fed 5799. 

S75. f'ree Software wilh PET Machines 
Intorloc Supcrbra in 
Noilh Star Computer a.nd Acc. 

'• Savo$ Save S '• 
Display Terminals: 

lntortube U 
Haiolline 1400 

1410 
1500 

lmmedialo Delivery from Stock . 

Mult i- Business Compulor Syslem 
28 Marlbo rough Slroel 

s 775. 
s 690. 
s 785. 
s 990. 

~ Porlland , Conn . 06480 l• I 
t....:::.J (203) 342 -2747 

Circle 324 on Inquiry card. 

S-100 A/D 

• S· 100 Bu s Compat ible A / D 
Converter 

• 12 Bit Accuracy 
• 16 Channel Analog Input 
• Programmable Gain A mplifier 

with Sample-and-Hold 
• Hi9h Qual ity Commercial/ 

I ndustria I Construction 
2 and 4 Channel, 12 Bi t DIA 
Boards also ava ilable. 

CALIJ'OHNIA DATA 
COR PORATI ON 

3475 Oltl Co" riu Roacl, Suitt• C/O 
Newlmry Park. CaUfornia 91320 
(805} 498 · 365 I 

Circle 221 on Inquiry card. 

SEARCHING THROUGH 
YOUR ENTIRE 

NORTH STAR 
BAStC PROGRAM LISTINGS. 

WITH O UR NEW " SCAN" CO,.\ tMANO VOU CAN 
INSTANT LY OISPLAV on PRINT -

All L INES THAT CONlAIN A SEL ECTE D \IARIAft L[ 

e All.. OCCUR RENCES OF G OSUO OR G OlO 
10 A PARTICULAR LINE NUMBli R 

AU. AfiFl!nfi NC E! .S 10 ANV LIN £ N UMB EA 

All OCCURR EN CES OF .111.P~V CHA.RACTE A , ffU~lllEn. 

LINE NUM8ER , G ROUP O F Clh\RACTE HS OR AN 'i lUING 
nMr IS CONTAINED IN ANV DAS IC LIN'E. 

111,, •~ ll01 Of'tl o t th<!«' " h.1 n• llf i l•nt)O,,.l•l w"nun on BASIC ·· 11 '',. 
llUCIHn4' U..19""9' 11tld11Jciu ll• llASIC 111,>1 U!IM11f'\ compteu l ~ w1 tt1"1 
NO IHJt S I AH BASIC It w.it no1 a tt .-c1 no• m~I OAS1C 01 OOS: It 11 
l.C'll to illJ•nq ill'ld c.-. I~ lo~ "'~1 ~ r~ 1 el~ r~ Clf•tHl• •• th IJ ASIC 
.,,_ U o"C'41 •1""9 w 11h BASIC a1 • c~•v of BASIC w•lh '"" "Sc"" '' c",,, 
n11111d l>Uon no1 t h llflt;,iif ""'MO•v •• •·•~ 1,1., to B ASIC E;u, lo 11rtQ.>1 
llal1CIH1\llUC:11(1tn 

Av,.il11ble tor v1111ion 6 as well a ' 14 d1g1t bM1c 

S1n10 vour vouio n wh11n ordorlng 

Dealer lnqulrie1 invited 

.... ~~~:~~~~~;ll'UD ONLY $27§Sl ""' ""~ 
US( vou " VIS A OM MASTI Ae 1uuiC( (; ,Jt,M CJ 1c; .............. g~ .... , .... , •. ••• I 

ELECTRONIC TECHNICIANS 
SO FTWAR E Sf RI/ICES 
101) C>'\S I I .-..s PASS ~O 

CARPtNT IE RIA , CA '.)30 13 

805·684-2541 

Circle 224 on Inquiry card. 



$100 FREE ACCESSORIES 
WITH 16K or 32K PET Lear Siegler's ADM-3A 

When you buy a 16K or 321< PET, apply $100 toward PET 
ecceHor1es, FREE ~ Just lndicale on you r order lhat you have · 
reduced the cosl o f your accessories by $100. 

111
1!~~ The ADM-3A is Industry's favorite dumb 

~ ..,. 1ermins1 fo r some very sma rt reasons: 

• • • • e • • • t • • ' f
oEE Terminal Package wllh BK PETs 
l\ S~& Sp.oc1tll Balow 

II Commod:~~aJ~~~:~~'~"R ·I·~-~ -· S• .295 .00 

..... Ill ........ " ft 

-~ ~__!._• _• ! ~~ ~. 

ConmlOdore Prinler (l rtc t1on feed I S849 00 
SK -Keyboa rd N .. . ........... ... ........ . ..... . . $795 Commooore Prin1er (lrac1or leed) . . . . . . $995.00 
1GK·Keyboard B .. . . ....... $995 Second Cassetle-lrom Commodore. . . . . $95.00 
16K-Keyboard N . . .... . ... . $995 Commodore PET Servrce Ki t . . S30.00 
32K-Keyboard B . . .. $1 ,295 Beepe r- Te ll s when !ape is loaded .... . ...... . $24.95 
32K-Keyboa1d N . . . . . .. . .. ....... . ... . . .... $1 .295 Pe1 unla ·Play m usic from PE T . . . . . . • • . . . . . $29.95 

Video Buller - Attac h ano1her CRT . . ......•.. . $29.95 

B - 1arge keyboard (graphics not on keys) Combo-Petun ia and Vi deo Bulle r ... $49 .95 
N-11! e keyboard with iaphlcs mbolo TNW Bl-dlr. RS-232 prlnrer X-face (see bo• below) $229 ---------•iliiiiiiriiilriiiiiriiii _____ ,. KIM t (A Single Boa rd Compuler 

SANYO MONITORS 

SALE! QD SALE! 
9·inch 15-inch 
$169 $279 

Perle ct 101 PET & APPLE Owners ... 
Sanyo cassetle reco rde r • . : ... .. . .. . 

apple II 
plvs 

The new Apple II w ith Apptesol1 BASIC bu ilt-In! Elimi· 
nates the need lo r a $200 Fi rmware Card and incl udes 
new Au losla n ROM tor easy operati on. This combined 
with the FREE accessories from NCE could save you up 
to $400 on a 48K Appl e II systeml 

t SKApp fe II Plus-$ 1195 (take $100 in l reeaccessories) 
32K Applell Plus -$1345(take$150in lree accessories) 
48K Apple II Plus- S1495 (take S200 in lree accessories) 

Appl• II AcCH•orl•• 
3enera l Bus• ness .. ..... . .....••...•.•••• . ... . .. $62~ 
PASCAL . . . . . . . . . . . . . . . . . . . . . . .. . .. . . . . . . . . . . $495 
Integer BASIC ROM Card .... . .... . . ... .. . ... .. . $200 
VI SI-Ca le . ... .. .. .. .. - .. . ... ... . $99 
Centron1 cs Pri nler Interface . ...• . .. , . .• • • •. . ... . $225 
Disk and Control ler . . . . . . . . . . . . .. .. . ... $595 
Parallel Printer Card .. . . ... . . .. ................ $180 
Commumcallon s Ca1d . . . . . ... . , . . . . . .. .• . .. . . . . $225 
Hi-Speed Serial Ca1d . . . . .. . . ........ ... $195 
Firm ware Card . . . . $200. 

from Commodore) . .... . . ... $t 79.00 

Excellent Performance-Looks Great 

The TNW-2000 
Bl-Olrectlonal RS-232 Serial Interlace 

Interface your PET lo prin1ers. modems. CRT te1-
minals. ploUers. papor tape reader s and punches-or 
other co mputers. The TNW-2000 Serial Interface lels 
you c onnect your PET lo AS-232 serial devices. 
Comes assembled and tested with cable to connect 
un il to an IEEE Standard 01 Commodore PET 
connec1or . 
TNW Bl.·Oi<. AS-232 prin ter X-face . . . .... . . . $229 

Hazeltine HEATH 
Super Terminal Sale! The AH-In-One Computer 

410 Reg. $900 1500 Reg. $1,069 Du•I Z-80 Proceuor• •Built-In 102K Floppy Dl•k • 16K 

SALE! $749 SALE
! to 481< RAM• 25 x 80 Character Ol1play • Upper/Lower 

i-'!!!!!"!!"'!!!!'!!!!!!'!!!!!-!!!"""!!!"'!!!!'!!!!"""'!'_,!""!!"'!!!"'!·~$.i9.i9.i5--I Caoe and Line Graphic•• 80 Choracler Keyboard with 

PAPER 'GER 440SPE 
Keypad• 8 Uoer-detlnable Key1 • lWo BASIC'• and 
Auto-Scribe Word Procuolng evelleble • Can 1uppon 

The Graphics Printer CPI M WH89 w ith 1 SK RAM ..... .. .. . ............... $2,295 
for Apple It WH89 wilh 32K AAM ....... . .. • .. .. . .... . .. .. $2,445 

WH89 w ith 48K RAM . . . . . . . . .. . . . . $2,595 
Now you can p rinl ilh+Sl<alions. b lock lellers. charls. WH17 Seco nd Disk Dri ve . . . .......•. . ...• . .. . .. $550 
graphs. and more- all under software control And Dual·port Seria l In terface .. . . . , . . ... . ..... . ... ... S85 
with lhe expanded bulle<. the Paper Tiger ca n hold lhe HOOS Operati ng System ......•.. .. ..... . .. ... . $100 
leXI tram an entire 24·1i ne·by· 80-col umn CRT scree n. Microsoft BASIC · · · · · · · • • .. · .. . ..•. . ... ... . • .. . $100 
$1194.00 440 Reg. w/o graphics: $995 Word Processing . .. .. .. ..... • • •.• ... .. . . • S395 

C ircle 226 on inqu iry card. 

• 12 fn_ di agonar screen 
• Full or h al l duplex opera1 ion at 11 selec table data 

rales 
• 1920 easy- to-read characters in 24 rows ol BO lellers 
• Typewriier-slyle .li:eyboa rd •. 
• RS-232 C interlace exlension port 
• Oi recl cursor addressing 

Our Lo'f' Sale Price $795 \•~ 
r:::ompuMart has the lollowlng Lear Sieg er products 
in-stock. Call for complete specs, opilons, & specia l 
OEM prices: 
ADM-31 • High resolullon •Full ediling capabll illes • 90 
key keyboard. •All 120 ASCII characters . 
ADM-31 SALE! $1 ,195 Reg. Price $1 ,450 
ADM-42. The low-cost. semi-Intelligent video display 
terminal !hat provides total llexibility ol lormat. editing. 
Interface & transmission . 2 pg. di splay expandable 10 
8 . Detachable keyboard . 
ADM-42 SALE! $1,595 Reg. Price $1 ,795 

310 Ballistic Printer. Long-Lil e. Excepllonal Quality. 
SALE! $1995 Reg. Price $2, 04 5 

,"~'· ZENITH COLOR 
VIDEO MONITOR 

Zenith's lirsl color video display 
designed specillcally forcompulers. 

This 1:,~inc h monitor is Zenith 's firsl color video display 
designed spec ifically fm compulers. Features include 
au1omallc colo' teval, color processing and degaussing 
circuils . 

• 

$499.00 

WE'VE GOT IT! 
A Calculator, A System, 
A Whole New Standard. 

HEWLETT-PACKARD'S HP-41C. 
130 bulll- in lunctlons •Alpha capabil lty•400 lines 
e x pand a b le up to 2 . 000 o f pr o g r a m 
memory• Continuous memory• RPN logic. 
"Cuotomlze It. Reassign any program or standard 
lunct ion to any keyboard location you want. 
Enhanced p109r•mmablllty . Up lo 6 levels of 
subroutines; 10 conditionals, 56 Internal flags. 
specific loop control , Indirect addressing, local & 

g lobal branchi ng . HP·41C Cale. $288 

THE SYSTEM. 
Memory Modulea. Increase capacity to 319 regl&­
ters or 2,000 lines. $45. 
" Eatr• •mart" Card Reader. Records programs 
& data onto blank mag-cards. $180. 
The Pl'lnter. Portable, quiet, thenmal operation. 
Upper & lower case; plotting routines. $320. 
App licati on Modules ($45 eo.) Standard Pa c ROM. 
Slatlslics ROM. Math ROM . Flnarlt:la l Decisions 
ROM, SurveyinQ AOM . 
NCE/Compuman has the following quality Hewletl· 
Packard scientific and business calculators in stock . 
Cal l !or complete product in fo and specs: 
HP· 31E· Sclentif lc , $49.95 • HP·32E..Advanced scien· 
tlll c. $66.!}5 • HP-33E-Progremmable scientific. $79.95 
• HP-37E· Business management . $69.95 • HP· 38E· 
Advanced financial. $106 
CONTINUOUS MEMORY CALCULATORS 
HP-33C-$114.95. HP-34C-$144.!}5. HP-38C-$144.95 
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20 MHz, TRIGGERED 
• Single trace: automati c trigger lor 
h1gt11y stable. bright display. 
• 17 .5nSec nse lime. • t OmVlcm lo 
20Vlcm Ve rl icar Sensilivily : 11 
s1eps. 

..... _ 
20 MHz, DUAL TRACE 
• Add . subtracl modes on CH-t & 
CH-2 fac ilitate easy checkoul lor 
simul taneous pulses . signal leve ls. 
dlslorl ion & noise cancel lina . 

Model LB0-515 

25 MHz, 
DELAYED SWEEP, DUAL TRACE 
• Buill in variable delay c1r cu11ry -
11,Sec 10 5 Sec. • 5mVIOiv . Vertical 
Sensil i'lity 

Model LB0-520 

30 MHz, 
FIXED DELAY, DUAL TRACE 
• Dual I race . 30 MHz bandw1dt11 
• 5mV/cm Ver11cal Sensi11vi1v. 

COL.OR BAR GENERATORS, BRIDGES, TESTEf!~. 
NTSC Color Bar 
Pattern Gerierator 

Model LCG-396 
• •1 rS.C. col11'1t1us 

• "•u.·~ 'ull· t.t!lll cw 10W nn•ron Lll""t on·~ I tl:l<'l1•Cll 01 
(; h rCl<",l,l "'>il ' M""•rt,J nC I" 

• 8.f'l ".('•t "lflC • '"1Q•l"lll •f11..,tWIQ(l l llur~~ ""d'fo ... 1b IHllDr>col' 
• .J•CiJ l:l lue 1;1•Hn """•t4.'•.1Jlnr~ 

• Dc-11.i.n11 •'""<:Ile cr.:i~1b,1111 l0< a1n ·Cl<'OC'°'('a 1,U ll' ""'If 111 
fll1•11"'•<G'"-ti"1 'fCl ll" "f'"l'lll'"·1t 

• · ~ · · \ rtf<I '\'": ' ' ' •«I' .. ~c:l:lr ;:,,,~~ ~~'ll-' llJ ,l"ll3 
•.·rn.,.a ... ~""'' 

• ~r.-• •: "'gl'~ Joi:! CNH 'N: ~f'CltO« 'l:" J.utl•("ltr~ 
• "li ... ~~:i:e 1ca"""·· ~oc1Y1lr al o.ror. ·11 :l•-OG•fn..,c Ct 

•~l Ol ll!CieciSC-jll'ln d'l glO r-"'1 • ~.11.111 C>if" 

• Prl!HIU dll l •lj;fll lt ft'Q;,ilf~~IJtllf 101, .. ol".I~ 111 
~I UI/ C.&JV VT~ YC~ (ol!YUCD,..,l~l~!ll'~ 

Completely Portable, Battery 
Operated TV Color Analyzer 

• Flf IF comp.::n.111!...UllCI Cl'l.o1Pv" Model 
· ~_.-~.1r 11MecC11o<t1ur•1' i:t Hl~CNO"ll LCG-
• l llotcw'ht•'(lllnot"l!IJ.l l1Drf1! -l0 Du11-1ce11 lru.r J97 

Olltc:l.trtCl•l"'DOA Oii1ID'fl1 
I 3GCIOlllC(lrftt 1CrC'1-1.NICl'rl0114frns 

• 3~eor1or111 , nu.11"1dJ n0t•:onta1 11,,n11hn 
'U' ... ~ •t•t. 

Transistorized LoCR Bridge 

Model 
LCR-
740 

• RrMJOu lt ·· · ·~ Cilf' ... r~ D1.11•l··l'I CG- C'o", ..... ..,.. 

• LC.U,·1C"1t l C:Jl•l0• 
I Op1•~~1on I 'l'w' UJ"lt" ·ror t"'°"'G"'Clu•l!·1n,l.C: U0,)(11 0< 

The Automatic 
Transistor 
Checker 

Model 
LTC-906 
• A...,0"'ol1iG- llyU•<H;u, 

l•ant."11.,a• • Jet ~ Cl·oOn 

··~1l 

i;cc<lc...1J1fl QtOl>l 1Jl -C• l t~·1 ·--
• A L1"..t1tn.UICllll ~ .o:lf"'lllll(Jj, Qp,...1n-...., II' S-r CQft -

I .l i>1D11'-'lit1111 t'f'I •·"~ l ·'>J""orn" 
I li~I C.-1 1 (l• l ~:l)l11Dfllol0f~"9('c.l llol"il""t1QI' 
w.l.,J.·'l"~ til0<1'J"'Ol1 0'! 1 1 ..,l t ~-'fl~ 

I L£!0 Cl • IPi.I~ U'" ' •~IJ•bo"I Nl"!" •~d•tat~ O(l l..:; • rot 
co;ooai:4<1f.ot rn•'1.(• 

• Ao~~ .. 11!" "'e-1ar •a.1..,c ... 1 41 1 1>1., ~ •• 111<1 L•.1~ ..i.Qtl ( ~1 • ~ tr1 

• Tit11a ll')" DO<inc11n t1Pn11•y (l(X' t"' lf0d-!W ~ 11t r~ 

Before vau buv, FORDHAM ~5~'"&"~~.\~'£1. '"c '1111 ~ 
Check Our ,,rl.CeS Farm1ngda1e.N.v.11135 I __ -

''' YOUR ONE STOP DISCOUNT CENTER ?n~~~;:1~~:~; and 
Call TOLL FREE Master Charge . Bank America rd, Visa , C.0 .0.'s accepted . N.Y. siaie reS1dents add 

(800) 645·9518 appropnale saleSlaJ< 
In N Y Slale C<ll 15161 752-00511 "We Will Beat Anr Advertised Price" 

WAMECO 
THE COMPLETE PC BOARD HOUSE 

EVERYTHING FOR THE S-100 BUSS 
INTRODUCTORY SPECIAL 

108-1 SERIAL/PARALLEL INTERFACE BOARD 

* TWO PARALLEL DATA PORTS PROGRAMMABLE USING AN 8255 WITH SEPARATE 
HANDSHAKING. 

* ONE SERIAL PORT USING AN 8251 WITH PROVISIONS FOR PARITY, STOP BIT AND 
CHARACTER LENGTH. BAUD RATES 110 TO 9600 BAUD. OUTPUTS RS232, TTL 
AND CURRENT LOOP. 

* KANSAS CITY STANDARD CASSETTE INTERFACE, 300 BAUD FOR USE WITH THE 
SERIAL INTERFACE. 

* STATUS MAY BE POLLING SOFTWARE OR VECTURED INTERRUPTS. 
PCBD ........... .... .... ... ..... ... .. . .. ....... . ...... ....... ... .... ......... ... .. .... . .................. .. . $31.95 
KIT TO BE ANNOUNCED LATER. 

FUTURE PRODUCTS : 80 CHARACTER VIDEO BOARD. 
Z-80 CPU BOARD WITH RAM, ROM AND PROGRAMMABLE VECTOR INTERRUPTS. 

DEALER INQUIRIES INVITED, UNIVERSITY DISCOUNTS AVAILABLE 
AT YOUR LOCAL DEALER 

MOST PRODUCTS FOR IMMEDIATE SHIPM ENT. NO 4-8 WEEK DELAYS REQUIRED FOR OTHERS. 

(W me};nC. WAMEG O INC. 111 GLENN WAY •8. BELM ONT. CA 94002 {415) 592-61 41 
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PR Fl G ~1 Fl TIX IDD 

(Printer not pictured) 

- A complete computer package, easy to install, easy to maintain 

- Practical to operate; designed for the businessman/woman 

(even for non-computer specialists) 

- Upwards expandable (built-in flexibility & updating) 

- Desk-top (rack mount available) 
Specifications: 

- Can use many available software packages 
Options: 

- Z-80 CPU 
-Expandable for multi-user functions - Double sided Disk 

Drives (4 MHz) with 

2 SIO + 3 PIO 

- S-100 Compatible 

- Two 8" Floppy Disk 

Drives 

\ p R A G M AT I x - 100 TM I 
- Structured Systems 

Sohware 

- 220 V /50 Hz availabl e 

- Single/Double Density 

Disk Controller 

- 80 x 24 Terminal with 

editing capabilities plus 

second page memory 

- 132 Column DOT Matrix 

printer 

- Compiler Business Basic [C 

Basic 2 - version 2 .04] 

- Powerful OS-1 Operating System 

(uses any CP/M or Cromenco pro­

gram) 

- All necessary cabling and documenta­

tion 

Assembled and Tested 

$6995.00 

- Dealer Inquiries Invited 

- Quantity pricing available 

- Call for exact p&d on options 

- Terminal with special function 

and line insert/delete keys 

- 8 channel SI 0 with real time clock 

and interrupt control 

- Autotype - powerfu I word processor 

- Gurne S/5 45 RO Printer with Tractor 

Feed 
- 10 & 20 MBY Removable Hard Disk , 

OMA Controller & Custom Cabinetry 
available - Osborne software package: general ledger, 

accounts payable/receivable and payroll - CP/M is a registered trademark of Digital 
Research 

In California : 415-321-5601 

Outside Ca. : 800-227-8266 

Electrolabs 
POB 6721, Stanford, Ca. 94305 

Circle 229 on inquiry card. 

Worldwide : 

TLX : 345567 Electrolabs PLA 



T RS-80 users 

Learn FORTH 
FOR'l'fl ,.., u -.1 ru i.: tun.•J high k\'i: I l.1nv.u:1fl' 1hu1 
Jr-.1111a111 .. ·all} l·uh pru~r;un Jc\t:luprncnt tum: You 
r:~1 n C\l'~:.mll the F<)RTI I l ani;ua~c hy dcli n1111= nc" 
~lpcr~tl1nn .. ~ul tl &1.1 l)' f':' · FORTI I pm~r.1111' un: 
i;rn11 p1 li.:tl h1 n:Juw nu.;mnr) 'p;,i..:c :111,1 ' 1"'1:cd nci.:u· 
!Hiil 

finyFOKT fl ' ':.. ""1111pleh .. ' \Cr.o.um of 1hc powi:r1ul 
l·UWT!f l:mp1••!;t.: tmlorcJ to 1hc THS-Xll . Thi: 
llll)MJRTll ')"t..:m mdmlc..' FOl<T H . a 11:~ 1 c1..h1nr. 
:1 11 a'"":mhl1:r • l!'. r"J('ltu1.·, , anJ r::a,~u c 1/0 

l.e:1rn FOM.T tl ''" )tiur 11\\ n 1.111npuh .. 'r lhc 
1111 ) H )!{TH li'l'r·, munu.11 r:ont1111h hu rklrCi.h 111 

L'\.u11plr:' t11 l'-',tL'h )11u FORTH in .111:.iml .. ·im 't)k 

1in>FOlfJ'll 11ir IM. h:,cf II TRS.1(1 1 
Cuv .. crh .. ' .1t1J lull ,ltk.'m 11cnt.1lmn 
Dc1o1;um~·n 1 111 1 L111 only , 

s~o ')5 
• 'J . 1).~ 

All Lmk~ un.· full ) fuaranh.~i: 1I AnJ SI .50 for 
fk"la~1.· ,Ult! h::mJhn~ On.kr w11h 4..' hc.· ,: ~ . !HOile~ 
on.lt."r. \'1..,.:i. 11r M~h:n: h..irgc 

\\ ntL" tor:. J·KE E hoo~!l."1 tlc;\o1:nh 111~ fOl{TI I 

The Software Farm 
8012304 O.p1. i'.-20 Rrs1on, VA 22090 

Circ le 230 on Inquiry card. 

DISCOUNT PRICES 

NORTH STAR 
APPLE 11 

POLYMORPH IC 
INTERACT 

HAZE L TINE 
SOROC 

CENTRONICS 
MICROTEK 
INTERTUBE 

& Others 

Ca l l for Prices 
(301) 694-8884 

FREDERICK COMPUTER 
PRODUCTS 

Municipa l Airport 
Fred erick , MD. 21701 

Circle 233 on inqui ry card. 

6800 DEVELOPMENT PAC 11 
• 6600 MICRO COMPUTER 
• 46K RAM 
• EROM PROGRAMMER 
• RS-232 INTERFACE 
•CASSETTE INTERFACE 
• MONITOR DEBUG ROM 
• EDITOR/ASSEMBLER 
• 4K INDUSTRIAL BASIC 
• RACK , BACK PLAN E, SUPPLY 
• $1695 

317-742-8428 
801 Soulh St., Lafayette, IN 47904 

Circle 236 on Inquiry card. 

12" BLACK & WHITE 
LOW COST VIDEO 
TERMINAL 
S 149.00 LIST 
.-.dd S5 for shipping and handling 
Tue!. re5idents add 53 sales tax. 

- -1 

One year 
llmhed warren I 

.. 

.. 
• ldul for l'lomC', peuoraal .and busmen compuH:r 1-y~cma: 
tu,....elllmncc monllOU • 12"' d•-aon.o1 vid"° monitor • Com• 
pos.J1e vldieo lnpu • Comp-111lble whh m•n)' comp1.11c1 
sy.\tem1 • Sclld·stdlce cl rc uliry lo r di stable t thorp pie· 
lure • Vldeo bandwldlh - 12 MH1 ::!: 3 06 • lnpU1. "'1 · 
pcdantt-7~ Oh.rns. • Rc110 lu1ion- 650 lines Mlnlmum IN 
Cen u a1 80.,_ or CRT: 550 L.Jnc) ,lilt lnlmum bc)'ond cenual 60% 
ol CRT re l EIA RS·l7.5 • DtmensLons-1 1,37.5" high: 16.250 •. 
wide: I 1.250N d«:p (exclude vldto lnpUI 
ncc:•or) • Welg h1-6.5t<.G(l 4 lbs)nC"t 

Use Mastc r OinrgeJVl so or send money order . 

Micro Products UnlJmlted 
P.O. Box 1525 • .-.,1;ngton. TX 76010 

8171461 ·6043 
Dealer lnquirles welcome 

Circ le 231 on inquiry card. 

GET.Paid<( 
f o_r using_ your 
computer ~ 

FUN' Eas~ sW ~ 
RUSH COUPON FOR ~ 

,df FREE FACTS 

W GP.ti::..\ SPARE TIME ~!Jlr.1 
Send today ID - OAR-BJ 

3110 Fullon Ave, Sacra mento CA 95821 

Circle 234 on Inquiry card. 

L.EVE.L It ROM DOCUMENTATION 

~- yo111 can 1i1clllut tha t..ov-al I1 ft!IC:1'11n111 c:Odu 
ro1;11tlr.e• in yovr •••emhly lanwu"'lC! pirogr•l!.;ll . You 
don ' t n.••d u: "'• •to 1111.anJ1oia r• tn liili:- l ph1tr1l'l9 ~ 1f 
you h•v• Sl.IPEflf\lt.I', Jutl tt"111nRr111r tha e-ceu-..&nt• •ml 
anU ox.pl•n.st 1ont1 In SIJl'Cl(l'!Af' Lo your dl.s•H•.,l"bled 
11nl1\9 oc LCVl:l. t I li!O M., ::ll/T'l::R.l'J.1• uscit no r o than 
" thOuHl'ld \4ntta to i.JoC1dlttnll 

1nl 't 111ll.tat lon Co,,,.,..1u.I no-Ila enco4er 
lli<le-o Oiapl•:r Jll'l.$ 1t: lnterp•t<er 
llletybo• r d ' LI ST. doc:ada.r 
Arlchir•eot.Lc t/O E?:t.lit.0r 
Ca••CICtlll 1/0 ll<tlh~fll'(ld UH 11111110 

AA!:.IC: C:cn.m•n.~• i.nod f11nction• 

·Pcirsona "' "° a.re i11't(lfl!IG,ad 1n 1lflCIV1ni; r.orci 
•bouc \.1'111 Orqsnii•L1on o-f tha ROl'C ar• ancour•l}<ltd 
to c:on1vlt thl• book for (o:i.rth.er ~u. 11.s,• 

lhili11r L I. ft°"'"'• J ir ., PP1.D •• !:di tor Co!!;!llCFOl'llC•. 

s 111 mi i::!'leek. or r.Ont!y onlar $18 95 1,1•1·611·Cl 44 1 
ruLLE~ sor'T\o!AJ!t • De .. t~n 
'JO r. spnn'lf(l,.111 111 triYn.•d 
G rilllnd flr,uriG~ Tl: lUl:S.I (UCll1 (•U'0-$()11.A• 

Note Add Sl.00 tor F~l"•I. c;U•• po1oug• I f de•Hed. 
l'ora19n ord111r• .nl it $2 . 0:!I. for Alir!'llllll1 po•U~ lt. 
':'" 11.1 • ro•ldiruu.• Ai.Ii.I ~ . 115 rot 1ot111.• ta l a• uu: . 

Circle 237 on Inqu iry card. 

H9 OWNERS! 

Now you too can have graphic cape· 
bilities similar to those ot the lt\S-80 
with GRAFIX. No modification to ex· 
isting circuit boards is required. 
GRAFIX simply plugs into existing IC 
sockets. 
Comes with complete instructions. 
Full 6 month warranty. 

Kit $59.95 
Assembled and tested $69.95 

Northwest Computer 
Services, Inc. 

8503 N.E. 30th Avenue 
Vancouver, WA 98665 

Circle 232 on Inquiry card . 

S-100 
4-Channel Serial 
Interface 
Economical 1n1erlace llex1tJt111y lor 1he 
advanced amateur or small business 
compu1eris1 
• lnduslry Slandard LSI UARTS 
• 8 reversible s1a1us and dala ports 
• Ophcally isolated current loop operahon 
• Independent channel opera11on -

RS-232. 20mA or GOmA currenl loop 
• On-board cryslal lime base 
• One year dele<::I and workmanship 

warran1y 
1249!.0 Plus $1 50 oos1ag;e ano hanc:lllng 1n lhe u S 

11-ETAILJ\BSllNC 
10911 Denni$ Ouve f Su11e 40~ 1 OanM. Texas 75229 

(214) 24 H 090 
Dealer lnqumes Welcome 

Circle 235 on Inquiry card. 

BUY, SELL OR TRADE ALL TYPES OF 
COMPUTER EQUIPMENT AND SOFT· 
WARE (pre-owned and new) among 
20,000 readers nalionwide In BIG 
(11x 14" ) pages. Class If led ads are 
only 10' per word and are indexed tor 
easy and fast location. Subscription: 
$10 a year/12 Issues. Bank cards ac· 
cepted. Money back guarantee. 

r:omPUTaR Sl-/OP;:JeR 
P.O. Box F·14 

Tilusvll le, FL 32780 
(305) 269-3211 

Circle 238 on Inquiry card. 



When the people 
behind the products count! 

Altos • Apple • ATARI • SUPERBRAIN • SOROC 
TRS-80* Model 0 • NEC• MPI •CENTRO NI CS• IDS• Tl 
LEED EX 

INSEQ-80-Professional file access (!SAM) for the 
TRS-80* microcomputer! 

ComputerCity Sampler 
Disk Drives 

When you·re ready to add disk storage to your TRS-80~, we're here to help. 
Our CCl-100 "·' and -200 '" drives offer more capacity than Radio Shack 35-Track (85K Bytes) drives. These drives 
are fully assembled, tested and ready to plug-in the moment you receive them. They can be intermixed with each 
other and Radio Shack drives on the same cable. 90 day warranty. 

CCl-100'" 40 Track (1 02K Bytes) $399.00 CCl-200"" 77 Track (l 97K Bytes) $675 .00 

Printers 
Letter Quality High Speed Printer 
NEC Spinwriter: In ­
cludes TRS-80* inter­
face software, quick 
change print fonts, 55 
CPS. bidirectional. 
high resolution plot­
ting , graphing. pro­
portional spacing and 
tracto r feed assembly. 90 day warranty $2979.00 
Also: Centronics. Paper Tiger, HI Plot Digital Plotter 
16K Memory Up-grade Kits 

Fast and ultrareliable 
DISK OPERATING SYSTEMS 
NEWDOS by Apparatt 
NEW DOS .. PLUS" by Apparat+ 

$99.00 

$49.95 
$110.00 

DISKETTE TRS-80* 
BUSINESS SOFfWARE BY SBSG 
Free enhancements and upgrades to reg iste red 
owners for the cost of media and mai ling. 30 day free 
telephone support. User reference on request. 
Fully Interactive Accounting Package: General Ledger, 

Accounts Payable, Accounts Receivable and Payroll. 
Report generating. 
Complete Package (requires 3 or 4 drives) 
Individual Modules (requi res 2 or 3 drives) 

Inventory II: (requi res 2 or 3 drives) 
Mailing List Name f, Address II 

(requires 2 drives) 
Intelligent Terminal System ST-80 Il l: 
The Electric Pencil from Michael Shrayer 
File Management System: 
Systems Integration Test 
The Source 

$475.00 
$125 .00 
$ 99.00 

$129.00 
$150.00 
$]50.00 
$ 49.00 

$29.95 
$100.00 

TM 

ComputerCitY,, 
TO ORDER CALL TOLL FREE 1-800-343-6522 

A division of CPU Industries, Inc. 
175 Main Street, Dept.B.3 Charlestown, MA 02129 

Hours: lOAM - 6PM (EST) Mon.-Fri. (Sat. till 5) 
For detailed information, call 617 / 242-3350 
Massachusetts residents add 5% Sales Tax 
TM CCI· 100 £;-200 are CompulerCir.y Inc. trademarks 

"TRS-80 Is a trademark of Rod lo Shack, a Tondy Corporation tRequlres Rndlo Shack TRSDOS • 
Pric"5 subject t.o chonge without notice 

Circle 240 on Inquiry card. 

Massachusetts residents call 617 / Z42-3350 

Retail Store Locatlons: 

175 Main Street, Charlestown, MA 
K Mart Plaza, Manchester, NH 
50 Worcester Road(Rt.9), Framingham, MA 
165 Angell Street, Providence. RI 

Visa and Master Charge accepted 

Franchise and dealer inquiries invited 

BYTE Match 1980 263 



Circle 241 on inqui ry card. 

e: :I CALIFORNIA COMPUTER SYSTEMS 
16K RAM BOARD. Fu lly bulfered addressable In 4K 
blocks. IEEE standard for bank addressing 2114·s. 
PCBD ............ $ 26.95 Kil 450 NSEC ... S249.95 
PT-1 PROTO BOARD. Over 2,600 holes 4" regu la­
tors. All S-100 buss func tions labeled. gold l ingers. 
PCBD ........................................................... $25.95 

PT·2 PROTO BOARD. Similar lo PT-1 excepl set-
up lo hand le solder ta il sockets. PCBD ... $25.95 

CCS MAIN FRAME. Kit (S-100) ................. $349.95 

APPLE EXTENDER. Kit ........................... $22.95 

APPLE IEEE INSTRUMENTATION INTERFACE 
KIT 7490 . Kit ....................... ........ ...... . .$275.00 

ARITHMETIC PROCESSOR FOR APPLE 7611A. 
Kil .. .. .............................................. $350.00 

APPLE ASYNCHRONOUS SERIAL INTERFACE 
7710A. Ki t ....................... ..... .. ....................... $69.95 

APPLE SYNCHRONOUS SERIAL INTERFACE 
7712A. Kit ................................................ $69.95 

ALL OTHER CCS PRODUCTS AVAILABLE 

SSl'il 
PB-1 2706 & 2716 Programming Board wi th pro­
vi sions for 4K or 6K EPROM. No extern al supplies 
requ ire textool sockets. Kit ... ....................... $1 29.95 

CB-1A 6060 Processor Board. 2K or PROM 256 
BYTE RAM power on / rest Vector Jump Paralle l 
port with Slatus. Kil .... $129.95 PCBD ...... $30.95 

VB-3 80 x 55 VIDEO BOARD. 
Graphic Included ............................................. TBD 

r0-4 Two serial 11 0 porls with full handshaking 
20 /60 ma currenl loop: Two parallel t/ 0 ports. 
Kit ........ $130.00 PCBD ..... .. .. $26.95 

VB-1 B 64 x 16 video bonrd, upper lower case Greek 
compos ite and parallel video with software, S-100. 
Kit .. . ...... $125.00 PCBD ................. $26.95 

CB-2 Z60 CPU BOARD . Kit ................. $165.95 

AlO APPLE SERIAL/PARALLEL ................ $159.95 

ALL OTHER SSM PRODUCTS AVAILABLE 

(wmc);nc. WAMECO INC. 
FDC-1 FLOPPY CONTROLLER BOARD wilt drive 
shugart. pertek, remlc 5" & 8" drives up 10 6 drives, 
on board PROM with power bool up, will operate 
with CPM •• (not included) . PCBD .............. $42.95 

FPB-1 Front Panel. IMSAI size, hex displays. Byte, 
or inst ruction single step. PCBD .............. $47.50 

MEM-1A 6K x 6 fu lly 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 6060A Processo r board S- 100 with 8 level 
vector inlerrupl. PCBD .... .. .. .... .. ......... S26.95 

RTC-1 Realt ime c lock board. Two lndepandent in­
lerrupts. Soflware programmable. PCBD ........ S23.95 

EPM·1 1702A 4K Eprom card. PCBD ... $25.95 

EPM-2 270612716 16K / 32K EPROM CARD . 
PCBD .. .... .. $25.95 

QM-9 MOTHER BOARD. Sheri Ve rsion of QM-12. 
9 Slols. PCBD . ......... .... . .. ... . . ..... .. $30.95 

MEM-2 16K x 6 Fully Bulfered 2114 Board 
PCBD ..... ............................... ...... .. ............... $26.95 

PTB·1 POWER SUPPLY AND TERMINATOR BOARD 
PCBD ... ............. ..... .. ..................................... $25.95 

6080A .... .. ... $9.95 2706 ..................... $9.49 
6212 ............... 2.49 21 14 (450 NS) low pwr 5.99 
6214 ........ . .... 4.49 2114 (200 NS) low pwr 6.99 
6224 ................. 3.49 2102A-4L .......... .......... 1.20 

(415) 592-1800 
P. 0 . Box 424 • San Carlos, California 94070 

Please send for IC, Xistor and Computer parts l ist 

MAR. SPECIAL SALE 
ON PREPAID ORDERS 

{Charge cards no t l nc ludod o n lti ls oller) 

106-1 SERIAL/PARALLEL INTE RFACE BOARD. 

Two parallel ports 8255, one serial port 8251 . 
one Kansas City standard cassette . 
PCBD (Introductory) .................. . S25.95 

MIKOS PARTS ASSORTMENT 
WITH WAMECO AND CYBERCOM PCBOS 
MEM-2 wilh MIKOS =7 16K ram 
with L211 4 450 NSEC .... ......................... $249.95 
MEM-2 with MIKOS = 13 16K ram 
wilh L2114 250 NSEC ........ ................. .. ... $279.95 
MEM-1 with MIKOS = 1 450 NSEC 6K 
RAM ...... ....................................... ...... $119.95 
CPU-1 wi th MIKOS = 2 6060A CPU ......... $ 94.95 
QM-12 wilh MIKOS =4 13 slol mother 
board .. ...... .................... ........ ....................... S 69.95 
RTC-1 wllh MIKOS = 5 real time clock ...... S 54.95 
EMP-1 with MIKOS = 10 4K 1702 less 
EPROMS .............................. ................. ...... $ 49.95 
EPM-2 wilh MIKOS = 11 16·32K EPROMS 
less EPROMS ... . ............................. .. ..... $ 59.95 
QM-9 with MIKOS • 12 9 slot molher 
board ...................... .................................. $ 79.95 
FPB-1 wi th MIKOS = 14 all parts 
for front panel ................................................ $134.95 

MIK OS PARTS ASSO RTMENTS ARE A.LL FACTORY MARK ED 
PARIS. K ITS INClUOE ALL PARTS USTE O A.$ AEOUIAEO 
FOR THE COMPLE TE KIT LESS PARTS L ISTEO. AL L SOCK ­
ETS INCLUDED. 

VISA 01 MASTCRCHARGf . Send acc:ount number. m le r1> .11 nli: num. 
ber, expira lcon date ~nd sign )'our order. App101. po5.I Pll':e wm 
be .addM. Chec lt. (If money ord et wlll be senl pos t PiHd 1n U.S. 
II ycu are no 1 a u·eul.ar cu5.1omr: r, ple;)Slfl use ch.ug,e, c1u hier'5 
ch l!d or pos 1111 mone y order. Olf'l et wis e lf'l et t!' wi ll De a lwo · 

wtek de lay fer ch~ck.$ to clear. C3hf. res1den1S M d 6% Ill)'. 
Money back 30-day ~Udt.an tet . We ci!nnot :tccepl tll!! IUlnl!!d IC 's 
lh31 ha"Vc titen 11.oldti red lo . Pt lce!. ~ub1et. I to c.h.a ng 11:1 wlthoul 
no tice. 510 minimum arcier. $1 .50 unice cn::uge on onh1n 
l ess fhttn $10.00. 

.... .. , ..... -· ~ .. 
CtMOS IDtODE CLAMPtOI PRINTED CIRCUIT BOARD 
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TRANSISTOR SPECIALS 
2N62JJ-NPN SWITCHING POWE~ . $ 1.96 
MRF-8004 11 CO RF Tran1i$1or NPN , S .75 
2N3772 NPN SI T0-3 • • • • • • • • $1 ,00 

DIP SOCKETS 
& PIN . 11 74 "'IN . lS 

14 PI N .-20 21 (>IN . 4 0 

16 P IN .22 110 r>1N .(10 

,.., 1-cll• , '" EPOX V gl 11in vec:lo r board 

1 00 
:~ ;~ - ! ~ ___ ,_11_6_" _•h_;c_k_w_h_h_1;_/1..:.0'_' :r'"""= '""=· ..:.· ..:.· ....:..· _.::;S;_• 9::;5'-11 = l}. olPll 11 
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I MA X 100 Ft•Q. Con1l n•nl•I SOl'Clall tlH 
«1u n 1•t . An & d lOll 1 2001 IHt - 100KH1 
10 0 MMz icourttu AC Fu ncUon Gu·1u111o r, 
o r 0C lnou t .- S l29 .00 dne, 'au11• I. tr l.1n9lo 

outp u t. - s l 5~ .00. 

7WATTLD-65LASERDIODE IR $&95 
25 w b U ln f1 11 Red Puls~ I SG 2006 equiv, I 
l aMI• 0 1odo lSpec shee1 1ndudedl S24 .95 

MINIAlUA E MU LT l-T u n N T RIM POTS 
100. 2K. SK. 10 K. 20 K. 1M•g. S.75 
t.;ick 3 00 
7. N 3820 P FET 
'J N 5Af> 7 N F ET 
'2N264 6 UJT 
ER 900 1 R IGGER DIOD ES 
7N GO'JB PROC UJ T 

s 45 
s • 5 
$ 45 

4 SI 00 

s "' FP 100 Pt-!OTO TRANS • .$ .50 
neo. YELLOW, GREEN 

LARGE LED's. r . . . . . . 6/ $1 .00 
RED/ GREEN BIPOLA R LED't.2" ... 95 
Tll ·l 18 OPTO·ISOLATOR • .S . 75 
MCT·G OPTO ISOLATOR . .$ .80 
1 WATT ZENERS: 3.3, 4.7. S.1. 5.6. 9 .1, 

10, 12. 15 . 18, or 22V ...... 6 /$ 1.00 

2N4908 PNP Sl T0 -3 . .. . .... . . $ 1.00 
2N5086 PNP Si T0·9 2 • . • •. , • 4 S 1.00 
2N3137 NPN Si RF. . . • . • . • S .55 
2NJ9 19 NPN SI T0-3 AF • • • $1 ,50 
l N14 20NPNSl T0 -5 . •..••• 3tS1.00 
2NJ76 7 NPN Si T0 ·66 . , • , • • • • $ .70 
lN2222 NPN SJ T0- 18 .... ..•. 5S1.00 
2N3055 NPN Si T0·3 • , •••• , , . S .60 
2N3904 NPN Si T0-92 . ..•••.. 6/$ LOO 
2N3906 PNP Si T0·92 • , , .•• , 61$ 1.00 
2N5296 NPN Si T0·220 ..••• , • , $ .50 
2N6109 PNP Si T0-120 •..• • •.• .$ .55 
2N3638 PNP Si TO·S •••• , . , • , 5/$ 1 .00 
MPSA 13 NPN Si ...•.. __ .. 4/$1 ,00 

·2N&i1G PNP GERM T0-3 . .•••..• S .9S 

TTL IC SERIES 

... , . .. , ·­.... 
' -· .... 

" ,. ,. 
~ 
" , . 
" " " ., .. 
" 

" " 

400 I 00 1.65 19: 1•1N .2 '5 
600 l )0 I 90 4 ,11110 

SAN KEN AUDIO POWER AMPS 
S• 10 10C lO\\'A.TTS S 6 .15 
$1 1020G10 WATTS $12.95 
S· IO~ C!iO WA T T$ $ 25..90 

.22UF" 35V 5 /$1 .00 

.47UF 36V 5/$1.00 

.GSU F JSV SIS 1 .00 
1UF .35\1 5}$1 .00 
2.2UF 20V 51$ 1 .00 
3.JUF 20V 4/$1 .00 
4 .7UF l&V 5/$1 .00 

6 .8UF 35V 4 /$1.00 
IOUF 10\1 $ .25 
22UF 25V S .40 
15UF JSV 3/$1 ,00 
30U F GV 5/S 1 .00 
IOOUF 15V $ ,70 
\ S~Uf ISV S .95 
68 UF 15V S. .50 
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DIGITAL RESEARCH COMPUTERS 
(214) 494-1505 

16K EPROM CARD-S 100 BUSS 

$59.95 
KIT 

FIRST TIME OFFERED! 
BLANK PC BOARD - S28 

USES 2708's! 

Thousands of p e1 son al an d bu siness system s a round the wo rld 

use th is board with co m p lete sat isfac t ion . Pu ts 16K of sof tware 
on l ine a t ALL TIMES! K it featu res a top qual ity soldermasked and 
si lk -screened PC board and f irs t ru n pa rt s and sockets A ny 

1111 m ber of EPR O M locat io ns may be disabled to avoid any 
memory con fl ic ts . Full y bu f fered and has WA IT ST A T E 

capabil i t ies. 

OUR 450 NS 2708'S 
ARE SB.95 EA . WITH 
P R HA E F KIT 

ASSEMBLED 
AND FULLY TESTED 

ADD S2S 

16K STATIC RAM KIT-S 100 BUSS 
PRICE CUT I 

KI T FEATURES 
1 Addressable as four separa te 4K Brocks 
2 ON BOARO BANK SELECT crrc uitry (Cro· 
momco S1andard'I Allows up to s12K on li ne' BLANK PC BOARD W/ DAT A·S33 

~ g:,'"a~1~~ 6''~~~~h~~i~~"::i~~Tm~TATES . LOW PROFILE SOCKET SET-S12 
5 Double sided PC Board . with solder mask and SUPPORT IC'S & CAPS-$19.95 
silk scrc.:oncd fayoul Gold pra1ad con1act hngers 
6 All ad<jrc" and data !ones tully bu llorod ASSEMBLED & TESTED-ADD $30 
7 Kit includes ALL pans and soc ers . 
6 PHANTOM IS jumpercd lo PI N 67 
9 LOW POWER· unctor I 5 am ps TYPI CAL lrom OUR #1 SELLING 
the • 8 Vo1t Buss 

10 Blank PC Board can be popula1ed as any RAM BOARD! 
11w 11 /p10 o l 4K 

PROC. TECH. QUITS THE MICROPROCESSOR BUSINESS! 

FACTORY CLOSE OUT - SPECIAL PURCHASE! 
#16KRA 

16K S-100 Dynamic Ram Board 

$.1A9:9'5 Sold Out 
We pu rchased th e remain ing inven tory o f PT's popL1lar 16K Ram 
Boa rd when they recentl y closed their plan t D on 't m iss the boa ti 
These are b rand new , fu ll y tested . ASS EM B LED and ready to g o . 

21L02 
(450 NS RAMS !) 

T housan d s o l compu 1er sys tr:?m s rely on th is rugged . wo rk ho rse. 

RA M board Desig n ed to r error - free . N O HASSLE . systems use 

ASSEMBLED AND FULLY 
BURNED IN ADD $30 

ALL ASSEMBLED BOARDS 
AR E TESTED AT 4MHZ. 

Blank PC Boa rd w/ Documen1a 11on 
529.95 

Low Pro hle Socket Set 13.50 
Suppor1 IC's !TTL & Regu lato rs) 

$9.75 
Bypass CA P's tDrsc & Tantalums! 

54 .50 

16K STATIC RAM SS-50 BUSS 
PRICE CUT! 

FULLY STA TIC 

AT DYNAMIC 

PRICES 

FOR SWTPC 
6800 BUSS! 

ASSEMBLED AND 
TESTED - S30 

K IT FEATURES 
I Addressable or 16K Soundar 1 s 
2 UsPs 21 14 Slatrc Ram 
1 Runs al Full Srieed 
11 Double sided PC Board Solder mask 
and r-1lk screened 1ayou1 Gold rmgr•s 
5 All P;:lflS and Sockels int hided 
6 low Power Under 1 5 Arnp~ T p1 r.R1 

BLANK PC BO ARD- $26 COMPL ETE SOCK ET SET- S12 
S UPPORT IC 'S AND CAPS- S19.9S 

Perfect for 
OEM's 

WIRED! 

S-100 Z80 CPU CARD 

NOT A KIT! 

14 MHZI 
ASSEMBLED AND TESTED! READY TO USE! Over 3 years o f desig n 

A ll Me sold w i th ou r standard 90 day l im ited w arran ty! ! efforts were required 10 produce a TRUE S-100 Z80 CPU al a genu inely 
_ _ o_r...:ig:_._S_4_2_9 _e_a_c_h_! _ 7_2_P_a_g_e_F_u_ll_M_ a_n_u_a_I_. _1n_c_IL1_d_e_d_ F_re_e_! _ __ --t bargai n price• BRAND NEW! 

Z-80 PROGRAMMING MANUAL FE ATU= E2Soi 4 MHZ Op ra tion • Genern tcs MWRITE so no hon1 panel1cqL1 " Cd 
By MOSTE K. or Z ILOG. The mosl detailed explanat ion ever on lhe • JLtonp 0 ,, reset capab1 t11y * eoeo S1gMls em .. ro ted 101 5 · 100 co-npa1nbol 11 
wo rking ol lhe Z-80 CPU CH IPS. At least one lull page on each of the 158 * lop Ooui lo ty PCfl !:olk Scmom <i !:nldP< Ma<'ed Gn lrt Pt"'" " r.nntacr f mgers 

Z-80lnstruc1ions. A must referencemanual forany user of1 heZ-80 . 300 NEW! G.I. COMPUTER SOUND CHIP 
_ _ Pa_g_e_s ____________________ S_1_2_._9_5--f AY3-8910. As feat ured in Ju ly. 1979 BYTE• A fan tas tically powerful Sound 

LOW POWER - 250NS 
2114 RAM SALE! 

8 FOR 
SSS 

4K STATIC RAM'S. MAJOR BRAN D. NEW PARTS 
These are 1he most sough! afler 2114's. LOW POWER and 250NS FAST 
SPECIAL SALE: S7'" ea. or 8 For $55 

Digital Research Computers 
(OF TEXAS) 

P.O . BOX 401565 • GARLAND, TEXAS 75040 • (214) 494-150S 

& Music Generator_ Perfect for use w1lh any 8 Bil Microprocessor 
Contains: 3 Tone Channels. Noise Genera tor, 3 Channels of Amplitude 
Con trol. 16 Bil Envelope Period Con trol . 2-8 But Parallel 10 3 D to A 
Converters, plus much more• All in one 40 Pin DIP Super easy lo rnlerface 
lo the S-1 00 or o ther busses 
SPECIAL OFFER: $14.95 each Ado S3 for 64 page Data Manual 

TER MS: Add $ 1.00 IJU> lnge w p~ y l.lilti1 11Ci! Ordi!1' u11Ll ti r S 15 alld 75.:. 
h;rnd lmg No COD We accep t Visa and Mas1e1Charge Tpx RC's a<1d 5°n 
Tax Foreign or<1ers (excer • Canada\ add 20°0 P & H 90 Day Mor1ey B:1c ~ 

G u nrnntee on al l tl e m s 

NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA. THE SUPPLIERS OF CPM SOFTWARE. 
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&FREE! 
~ . \ 

Up to $170 in merchandise with purchase 
of one of fo llowing PET-CBM items ! ! ! 

PET SPECIALS • FREE 

PET t 6N 16K lull Sile graphics keyboard S g9s S 130 

PET 16B 16K lull size business keyboard S 995 S1 30 

PET 32N 32K lull size graphics keybOard S 1295 S 170 

PET 32B 32K lull size business keyboard St 295 S1 70 

PET SN BK lull size graphics keyboard S 795 S100 

PET 2040 DUAL DISK DRIVE·343,000 bytes S 1295 S 170 

BETSI PET to S· 100 ln1ertace .... s 119.00 
PET Connectors·Parallet 01 IEEE s I 95 

Cassetle Port s I 45 
Axiom EX·801 PETPrmler(w1thgraphics)S 475.00 Hands on Basic with a PET s 9 45 
Axiom EX·820 PET Ploller . . . . . S 749.00 Programming the 6502 (Zaks) s 9.45 
Anderson Jacobson 841 Selectric . S 10 15.00 6502 Applications Book (Zaks1 s 10 45 
Leede• Video 100 12"' Monitor S I 1 g.oo 6500 Manuals (MOS Technology) . s 6.50 
Healh WH 19 Terminal lfac1ory asm.I S 770.00 Programming a Microcomputer 6S02 s 8.45 
Healh WH 14 Pnnler (lac1ory asm) S 735.00 6502 Assembly Language 
IEEE·RS 232 Ponter Ada pl or for PET S 88.00 !Osborne! NEW' s 8. 10 

KIM· I S 1 S9 (add S30101 oowe1 supply I SYM· 1 5209 All Book and So ftware Prices are Discoun ted 
BAS· 1 Mlcrosolt ROM Basic tor SYM S 85 PETPersonalComputerGuidelOsborneJ S 12 7S 

PET 2022 Traclor Feed Prinler 

PET 2023 PressLrre Feed Pnnler 

PET C2N External Cassene Deck 

Used BK PETs llimlled quan1i1ies1 

s 795 $100 
s 695 $ 70 

$ 95 s 12 

s 495 

*Amount of Free Merchandise w11h Purchase 
of PET·CBM Item. 

27 t 6 EPROM 15 vollJ 
65SO RAM (for SK PET) . . . . . . . . . 
6502 $9.75 6522 $9.00 
2114 L 4SO ns SS.JS 24@ $4.95 

$ 2900 
.. s 12.70 
6520 SS.SO 

100 @ $4.45 Memory Plus (KIM. SYM, AIM) . . . S 195 
SYM Assembler m ROM . . . . . . ...... S 85 

Ptolar>d lhe 1EEE·488 BuslOsbornel S t 2.75 
6502 Sollware Cookbook IScelbil S 9.45 1----------------------1 

SEA· 16 New 16K Stahc RAM $325 
Seawell Motherboard - 4K RAM Space S 139 

Casselles 1a11 tapes 9uaran1eedl AGFA PE6t t 
Premu11n quahly. high out pul lowno1sc 1n 5 screw 

MINIMAX 
by COMPU/THINK KTM·2180 Synenek Video Board $349 housing with labels 

S· 100 16K Slal1c RAM Kit SALE . S219 C· I 0 I 015.65 50125.00 100148 00 Ml HIM Al I 1.a M IQlbjll Disks] s 4 4 g 5 
MINIMAX II 12.4 Meg1byt1 Disks] $5995 TIS PET Workbooks - set cl 6 S 21 .50 C·30 10/ 6.90 50/30.00 100/ 57 00 

Dusi Cover tor PET . . . . . . . . S B.90 

ATARI - INTRODUCTORY SPECIAL · 
ATAftl 4DD. Alari SOD and all Alari Modules 20% OFF. 

Programmers Toolk1l - PETROM Ulili lies .$ 44 .90 
Sargon II (TRS·80 or Apple) NEW1 ... S 24.90 
Mlcrochess forPET(PeterJenningsl . S 17.90 
Visible Music Monllor(4 Voice1 lorPET $ 29.90 
KL·4M 4 Voice Music Board (PET) .. S 34.90 
CmC Word Processor (BK S251 I 16K 534) 
Advenlures by Scott Adams t 50,, 011 

II SALE 
3 M "Scotch·· a·· Disks 

JM · Scotch" 5" d1skelles 

Verba11m 5" d1skelles ..... 

10/53 1.00 

10/$31.50 

10/$26.50 

Diskette Storage Pages . . . 1 O/S 3.95 

Disk Storage Boxes a· 52.85 5' , . S 1.95 
(Write lor quantity prrces] 

SPECIAL- MINIMAX prices include Comou/ 
Think PAGE MATE Dalabase and Report Wriler at no charge. 

The most advanced complete microcomputer system available. 
Includes CPU. 12· CRT. Full Keyboard. 2 Ouad·Density Disk 
Drives. 2 Megahertz 6502 Hybrid Processor (double speed), I OB 
K System Memory. High Resolulion (512 x 240) Graphics. 
Programmable Character Fonls. Microsoft Exlended BASIC. 
DOS wilh Random Access 1/0 . Full Complement of 1/0 Pons. 
Monitor with Debug, Trace. and Tiny Assembler. Fillh (PL/Mand 
Forth combination] ln1erpre1er. Complele edlling and enlry wirh 
split screen capability. 64 Microprogrammable Opcodes. Bus· 
iness sollware (wilh Database) available. 

115 E St m R d (215) 699·8386 A B Computers WRITE FOR COMPLETE CATALOG 
· u P. oa Add $1 .00 per order for shipping . 

Montgomeryv1lle, PA 18936 699·5826 we pay balance of UPS surtace charges on all prepa id orders 

UP TO 25°/o OFF~ 
YOUR OWN TRS-80 SYSTEM AT TREMENDOUS SAVINGS 

ITEM 

Level 11-4k 
Levelll - 16k 

REG. 
PRICE 

Anadex DP~ Printer 

$619.00 
$849.00 
$299.00 
s 495 00 
$1 599.00 
$1595.00 
$1295.00 

Memo''; KH.f:16Kl ri'u 1N :;., TALL"- J10N S 1'4900 
D1Ske1tes ea $ 5 95 

3 s 17 89 
10 s 5900 

C-10 Ca~nes 5 S 4 95 
25 s 24 75 

$ 35.00 

OUR 
PRICE 

$575.70 
$789.60 
$278.00 
$ 385 00 
$1175.00 
$1400 00 
$ 99500 
s 98.00 
s 4 95 
s 12 ()() 
s 37 ()() 
s ~ 50 
s 18 75 

$ 2&.95 

----SALE----­
Centronics 730 $850.00 

Visit our new Store at 20th & Walnut, Phila., PA 
TRS-80 MODEL II $3626.00 
• 64K RAM 
• 'h MEG DISK 

ADDITIONAL DISK DRIVE ( 1 ST) 
ADDITIONAL DISK DRIVE (2ND + JAD) $ 558.00 

VR Data's 1st Drive $899.00 

BUSINESS SOFTWARE 

Payroll 

General LEDGER 

( inc. AP, AR, e tc .) 

DATA BASE 

MANAGEMENT 

Model II 
$199.00 
$199.00 

SYSTEM $249.00 $149.00 
Documentat ion only (each Package) $5.00 

GENERAL SOFTWARE 
NEW DOS + 35 tk. 

$99.00 
E lectric Pen c i l Tape 

$99.00 
U pper/ Lower Case Convers ion 

Tape $19.95 
Diagnostics Tape/D isk $34.55 
Household lnventoiy 

40 tk . 
$110.00 

D isk 

$ 150.00 

D isk $24.95 

D isk $19.95 

There are new development• every day­
writ• or call for the latest lnformaUon. 

~ .. ~ 
177 fkntknon Bou~nl N~ 
Folcroft lnduatrlal Parle 
Folcroft PA 19032 
(215) 461-5300 

Loan Amort ization S c hedu le $19.95 TOLL FREE 
1-(800) 34>8102 · Orders only! 

FOREIGN and DOMESTIC DISTRIBUTORSHIPS AVAILABLE ... 

266 BYTE Morch 1980 Circle 245 on Inquiry card. Circle 246 o n inquiry ca rd. -



mRadioHut 
201 LOCHWOOD MALL e DALLAS, TEXAS 75218 

ORDER BY PHONE- 214-324-5509 

The EXPANDORAM is available in vers ions 
from 16K up to 64K, so fo r a min imum invest­
m ent you can have a memory system that w ill 
grow w ith your needs. Th is is a dynamic mem­
ory with the invisible on-board refresh, and IT 
WORKS! 
• Bank Se lecta ble 
•Pha nto m 
• P ow er 8VDC, + 16VDC, 5 Watts 
• Lo west Cost Per B it 
• Use s M a jo r B rand 16K RAMS 
• P C Board is doubled solder masked and has 

si lk-screened parts layout 
• Extensive documentation c learly w ritten 

PLEASE WRITE FOR CATALOG 
PRICES SUOJECT TO CHANGE 

WITHOUT NOTICE 

SD EXPANDORAM 

ORDERING INFORMATION & TERMS: Orders under Sl 5.00 
add 75c handling. No C.O.D. We accepl Visa, Mas1erCharge. 
and American E.xpress cards. Tex. Res. add 5% lax . Foreign 
orders (except Canada) add 20"A. P&H. 90 Day Money Back 
Guaran1ee on all 1lems. Add 5% P&H, maximum SS.00. 
ORDER BY PHONE-(214) 324·5509 

• Complete k it includes all Sockets for 64K 
• Memory access tim e : 375ns, Cycle time: 

500ns. 
• No wait states required 
• 16K boundaries and Protection, via 

Switches 
• Desii,Jned to work w ith Z-80, 8080, 8085 

CPUs 
EXPANDORAM 64K Kil (16K Ram) 

16K .•. . • . •..... ..... ....•. .. . • $239.95 

32K ... . ...•.• ... •.. .. ....... . . . 309.95 

48K 

64K 

SO ' S PROM 100 PROM Programmer Board SO'S SBC-200 so·s VERSAFLOPPY 11 
• IBM 3740 Compallble Sch Sectored Formal lor Single Den­

The PROM· lOO Programmer is a development tool for SINGLE BOARD COMPUTER Kil $289.95 s11y Dnves • Opera1es with Single and Dual Sided Dnves. 
S· 100 Bus computer syslems. The Zero Insertion S· 100 Bus compallble and based on the powerlul zso micro· Single or Double Dens11y Drives and 5· & 8" D"ves - in any 
Force Programming Socket exlends above the card processor.1heSBC·200 mee1s1heneedsolaZ-SOCPUboard comb1na11on cl lour simultaneously • Dnve Select and Side 

Selec1 Corcuury • S· 100 Bus Compa11ble • Vectored 1n1errup1 
cage height for easy access lo PROM devices. Soft· wuh many add111onal lea1ures. Ideal lor lndus1na1 and con1ro1 Operauon OphOnal • Phase Locked Loop Daia Recovery Cir· 
ware verifies PROM erasure, verifies program loading apphca11ons. All ol 1he same 1ea1ures 1ha1 have made 1he cul l • Opera1es wuh zso CPU's • Uses FD 1791-1 Control ler 
and provides for reading of object file from Disk or SBC-100 lamous. PLUS 4MHz OPERATION . • s -100 Bus Chip • Ther Versalloppy II 1ncorpora1es a111he possible lea· 
PROM and programming into PROM/EPROM. Fea· Compallble • ZBO Ceniral Processing Unil • 1024 Bytes of tures ol a llex1ble disk drive con1roller 1n10 one board. Capable 

I 0 d 2 p ol handling lour dnves simultaneously. comb1na11ons al any 
lures nclude: n-board generate Svdc rogram· Random Access Memory • SK Bytes cl PROM using 2716 • vanely are possible. such as S" single sided. 8" dual densily 
ming pulse. TIL compalible, maximum programming Serial lnpul/Ou1pu1 Pon (w11h Asynchronous and Synchronous dual sided. 5" dual density single sided. Mosl popula1 drives 
time for 16,389 bits is 100 seconds. Programs: 2708. Operauon) • Parallel 1npu1 and Outpul Pons • Four Channel are controlled direclly w11h lhe Versalloppy II. The opera11n9 
Intel 2758, 2716, 2732 and Tl 2516. DIP Selectable Counier/Timer (ZSO-CTC) • Soltware Programmable Baud sys1em lor the Versafloppy II 1s lhe extremely powerlul SOOS 

RO available lor SO Sys1ems. D1agnosuc and con1rol soltware 
EP M type. Rale Genera1or • No·Fron1 Panel Required lor Opera11on • 4 available 10 complele your disk system. 
PROM-100 Board Kit $149.95 MHz Opera11on. KIT S335.95 

SO'S VDB-8024 
VIDEO DI SPLAY 
BOARD 

The VDB·8024 features 
its own on-board Z80 

m icroprocessor . This gives the capabil ity ol using sol1· 
ware (inc luded In ROM) lo central functions and en· 
hancemen1s without interterence with the compuler's 
CPU. Included 1n 1he special features: 80 characters 
by 24 lines display. keyboard power and interlace, 
composile and separate video oulpul , 2K on-board 
RAM. a 101a1 ol 256 available characters. lull cursor 
conlrol, forward and reverse scrolling. underl ining, 
field reverse, fie ld prolect enhancements. program· 
mable characlers. KIT 5329.95 A& T 5389.95 

• S - 100 Bus Compatib le 
• Up to 4Mhz Operation 
• E xpandable Memory fro m 16K to 2 56K 
• D IP S w itch S e lectable Boundaries 
• Uses 16K (4116) o r 64 K (4 164) Memory 

Devices 
• Page Mode Operatio n Allows up to 8 Memory 

Boards on Bus 
• O p erates w ith Z80 CPU's 
• P ha ntom Output D isable 
• Inv isible R efresh (Synchron ized w ith Wait 

States) 

SO' S 
" VERSAFLOPPY I" 

KIT 

FEAT URES: IBM 3740 soft sectored 

co m patib le , S - 100 SNS Compa tib le for Z·80 
o r 8080 . Controls up to 4 d rives (single or 
d o ub le sided) . D irectly controls the following 
drives : Sugart S A 400/450 Mini Floppy • Shu· 
gart S A800/ 850 Standard F loppy • PERSCI 
70 and 277 • MFE 700/750 • C DC 9404/ 9406 

$189.95 

SO'S SBC-100 
SINGLE BOARD 
COMPUTER 

The SBC· 100 provides a 
complete micro·computer 

~~.~:1~~c~o0d+i;~'S~~-\"Qg'~::0:,~~~·r~~~~r=~~~.~~r~ 
zso CPU board with the addM lea1uresor 110 ports. counter / · 
llmer channels. on board RAM. prov1s1ons lor PROMtROM 
and a sohware programmable baud rate generalor. S· t 00 Bus 
cornpa11ble. lhe SBC- t 00 fea1ures are: 8K byres ot ava•lable 
PROM. 1024 byres on-board RAM. Serial 1/0 w1lh bOlh syn­
chronous and asynchronous operallon. Parallel 1/0 ports. 

gR:~~·~~;akti'~~~~r ~n:::i:."ifi~ ·ro:0~s~~u; a~~uG:~~Ti~~'. 
m1nals. Disk based svs1em sohware also available. 

SBC· l OO KIT $249.95 

VB1B VIDEO BOARD KIT $124.00 
• S· 100 bus • 64 or 32 characters per hne tDIP sw11ch selecl· 
able) , 16 lines • Graphics t28 ~ 48 ma1rix • Upper case. lower 
case. Greek characters , symbols and numbers • 7' 9 dot 
character matmc • Black·on·wh1 te or whlle·on·black • T1m1ng 
60Hz vertical rale. 16.2KHz honzontal rare . Crys1a1 t2.44MHz 
• Parallel and compos11e video ou1pu1 !US TV signals). sep· 
arate video. honzontal and vert1eal sync ::iR 

SO'S EXPANDORAM II SDSystems' ExpandoRAMll isadynamic RAM 

The Randem Access Memory board w ith capacities from 16K bytes (~ 116) to 
256K bytes (4164) . It operates on the industry 

, • . S-100 Bus. T he design allows 8 boards to op-
. erate from the same S - 100 Bus. The Expando-

RAM II is compatib le w ith most S-100 CPU 's 
based on the Z80 m icroprocessor. 

EXPANDORAM II KIT 
16K ..• .... . . •.... .• ••. . .• . . . .. 5295.95 

32K .. .. ..... . ... .. . ... . . .... .. . 369.95 

48K •.•..•.• . •..... . . ... . .. .. . . . 444.95 

•...•. .• . . .•••• . •.•.... . ... . 519.95 



flll(] ~ (] fllfl~T 
161( UPGRADE l( IT FOR TRS-80, APPLE, PET, 

SORCE RER S70 
Mostek 4215-3 200ns 16K x 1 RAMS 

MICROPOLIS 8" HARO OISI( DRI VE with 
Power. S· 100 controller 

9 Megabyte SJ 995 
27 Megabyte S4495 
45 Megabyte S4995 

APPLE II PLUS 161( S995.oo 

DISCO UNTS on EX IDY SORCE RER, PET, mos t 
other systems, peripherals, a nd software. 

MIC::ROC OMPUT•A •, 

P IE A IPH • AALe A f'll D eOf:TW A R E 

10 1 ~ ,.AVARRO SAN ANTONIO, TEXAS 18705 

~11'1:1'14:11 

Circle 247 on inquiry card. 

ATTENTION 
ENGINEERS, MICRO MANUFACTURERS, 

BUSINESSMEN, HOBBYIST 
( l) A Command List for Graphic Hires Moves 

& Plots for your Appte. Much easier than 
manual shows. For draw ing and saving 
graphic shapes in Hex. List only · $4 .00, 
Lis t & Example Applesoft Program 
-$12.96/Disk. 

121 SHS·2010 Humidi ty Sensor. Analog 0 -
+ 5 vdc Output. 0 - 100% R.H. Presently 
being used by many M icro Manufacturers 
and users 101 accura1e environment con· 
uol. 

131 Te mperature Sensors; IThermistorsl. 
- 30 °F to +230 °F IOK ohmsat 77 °F. 
Beads , Probes, Water. 

141 Sunkeeper Energy Management and Oata 
Ac qui si t ion Systems. !PROGRAM· 
MABLE!. Turn-key or components . Not 
for residen1 ial use. Stato of th o A rt . 

B. Reader Service card for 
~ Command list inquiries Only. 

~- ,,; EM§ ~ Please write or phone 
~- • on all other inquiries. 

B. & W . Energy Management 
Systems Inc. 

P.O. Box 1054 
Young11own. Ohio 44501 

12161747-4212 

Circle 250 on inquiry card. 

A METARESEARCH INNOVATION! 

FM ·2 CRYSTAL·LOCK ORIGINATE MODEM 

ADJUSTMENT FREE · AT LOW COST 

This acoust ic modem uses a new type> 
of crystaHock ci rcui try. Even in kit form , 
no calibrat ion or adjustments are required . 

• RS2J2C compatible inpu1 and output 
•300bps operation 
•Half/ full duplex switch 
· Crystal cont10llcd transmit & receive c ircuitry 
· Safety N:. plug. power jock and transformer 

Assembled and lested modem .. ...... .'140.00 
Complele kit .... .. . ........... . . • tos.oo 
Assembly martJal only 

(relundable with purchase) .......... .' 12.00 

1111111 metnresearch Poslpaid in U.S.A. 

1100 SE WOOOWAAD AVE . 
POFITLAND. OREGON 97202 
(5()3) 232-1712 

Circle 253 on inquiry ca rd. 

• • • • . * • ~ * 

* 
NORTH STAR PROGRAMS 

TIME SERIES SYSTEM 
PRE77Y PRINTER 
CROSS REFERENCE 
N.S. TO CBASIC 
UNIVERSAL DISK DUMP 
Dumps Basic, Pascal & CPM 
clireclories. 
DISK REPAIR 
Find & repair bod records. 
UNIVERSAL MENU 
DIRECTORY UTILITIES 

$ 125.00 
$25.00 
$25.00 

$120.00 
$20.00 

files & 

$20.00 

$10.00 
$20.00 

POTTERS PROGRAMS 

22444 LAKELAND 
ST. CLAIR SHORES, MI 48081 

(313) 573-8000 

Circle 248 on Inquiry card. 

DISCOUNT-9 
·business system­

·sottware development system· 
In turnkey configuration 

FEATURING 
J;fJd_ • Cromcmco System Ill 

· I MB d isk memory (2 drives ) 
· Mkb RAM 

PRINTER· Tl 610 
--- · ISOCl'S 

· full ASCII . Includes oll oplions 
CRT · SOROC IQ 120 

19,200 CPS 
• full ASCII . includes many options 

SOFTWARE 
- For1ran IV . CODOI.. BASIC 
- Word ProcC<Sslng Sy.!l tem 
· Disk Operaling Syslem 

at an unbea.tabl" price - $8900 
01her Cromemco c:omponents ,1t 21 % 

off liSI . 
We also cont ract special-purpose 

business .app licillions systems . 

COMPUTER AND 
CONTROL AFFILIATES 

14 S. Oak St. 
Hinsdale, IL 60521 

(312) 654-1677 

Circle 251 on Inquiry card. 

DISCOUNT 
COUPON 

WORTH $25 
"""'~" .uaphc:(l 10.,,,a1d puri;;hiiioD u t IHZCOMP 10l1 lnl(llltfjtlilll 
M odl'lm 01 1()r e ~ oor!'s Jun• JO 1960 Coup~ redq'll!tnah~ i;inl~ Oil 
1111 1:100) purehb'M!' 

Dear BIZCOMP: 

Please ac;iply u·us. $25 d1s<::oun1 1owa1d iho 1egt.1l1H 
p u1ch,1so p rlc.a {549.5) 01 lhe BtZCOMP 103 1 lnlelll · 
g@n l M <X.lcm .1u (Soo AD olsowhorn In lh ls lssuo) Ship 

B IZCOMP 1031 ln telli{]tm1 Moc.Jems (fo $.470 ea. 
finch.1<Jcs Power M odulo. 7 II. MO<lular ExlCM rnn Cord, 
and Relcrence Manual) 

Cillil oruers edd 5•4 sis 111 

TOT ____ _ 

Name ____ _ 

Ad<Jrcss ________ Tel. ____ _ 

Cl 1y/S1a1~21 p _________ _ 

Sond Monoy Order Of Cash1~,.!i Check; allow exl ra 1lme 
lor DOISOOal chi:!Ck$ 

1" 0 8G• N.1Jll 
Mtll"lloll Pl'lfl. c:1111 ~ rcrnlll ~025 

41~re!t-l!J.i3.i. 

Circle 107 on inquiry card. 

OHIO 
SCIENTIFIC 
SYSTEMS 

DISCOUNTED 

CALL FOR PRICES 

FARAGHER & 
ASSOCIATES 

7635 BLUEMOUND 
MILWAUKEE, WI 53213 

(414) 258-2588 

Circ le 249 on inquiry card. 

CROMEMCO SYSTEMS 
ACCOUNTS RECEIVABLE $99 
Sales & Cash Receipls Ledqe1s by Mon1h and/01 Ye31 
Aged Trial Balances 
Customer S1a1ements & Aclivlly 101 Credll Managemenl 
ACCO UNTS PAYABLE S99 
Purchases & Cash Recelpls Ledgers by Monlh and/or Yeai 
Prinls Checlcs. Vouchers & Slubs 
Aged Tr ial Balances 
Handles 01scoun1s.Panlal Paymen1s. Credils Etc. 
INVENTORY CONTROL (!or Mmlaclurm & R111llm) S99 
1100 ilems per 8" disk side 
Pans e~plosions tor llnlshed goods & subassemblres 
Pull She<ts & Pans requirements lorecasting 
Economic Order Ouan1ilies 
PAYROLL SYSTEM S99 
300 Employe<s per 8" disk side 
federal. Slaie & Cily taxes 
Ouanerly & Yearly ROjlOlts (111cl W·2s) 
Weekly. Biweekly. or Monthly Payroll Aegisiers 
Prinls Employees Checks & Vouchers 
Double hoked li SI li les IOI FAST access & updale 
All programs used 01•er 11'1 years by seYeral large Corporn lions 
Hardware requlrect 48 K RAM. dual lloppi disks. 132 col 
printer 
Wrrllen In CAOMEMCO 16K Extended Basie (runs under CPM 
wilh Expand) 

FEITH SOFTWAR E 
C1d11brook A· I I 03 

Wyncote. PL 19095 
12151 B87·9780 

Ci rcle 252 on inquiry card. 

TANTALUM CAPS 
• lilitfDUYDC:O•. 

$ 10! $1 00 

~••veOo•" ''"••"•••i..t1•• 

2~44EDGEBOARO CONNECTOR 

TIN SO LDERTAlL . 158" JI .200" 

iiiiiiiii!iiiiiiiiiiiiiiiiiili iiiiiiiiii iiiiiiliil 
LARG E QUANTITIES AVAILAOL 

SLl!i•ACh 10101 11'2.~ 

ALL ELECTROftlCS CORP. 
905 s. Vl!rmonl AYEt- • Los Angeles, Calif . 90006 

DEPT. BY·t (213) 380-8000 TEAMS 

STORE & WAREHOUSE HOURS · Min 01.iu 11UD 

Mon. - Fri. Selurdey • •114 s 1 =-o 
9AM - SPM 10AM · 3 PM . ~1:i"!:u._s:, •.• 

S END FOR OUR FREE CATALOG.,,_,, ,,~~ ... 

Circ le 255 on Inquiry card. 



Ohio Scientific Superboard II 
The first complete computer system on a board. Includes 
keyboard, video display and audio cassette interface. 
BK BASIC-in-ROM: 4K RAM. Requires power supply + 5V 
at 3 Amp. 

"We heartily recommend Superboard II 
for the beginner who wants to get into 
microcomputers with a minimum cost. A 
real computer with full expandability." 
POPULAR ELECTRONICS, MARCH, 19 79 

ONLYS279 

"The Superboard II is an excellent choice 
for the personal computer enthusiast on a 
budget." 
BYTE, MAY, 1979 

Ohio Scientific C1P Series. 

The Challenger 1P. The best bargain in 
personal computer anywhere! BK BASIC-in­
ROM. 4K RAM. Cassette based with 53-key 
keyboard. B&W video display, 30 rows x 30 
columns . Upper and lower case . 5349. C1 P 
with BK RAM $399. 

Ohio Scientific C1P MF. Mini-floppy version 
of the C1P. BK BASIC-in-ROM, 12K RAM. 
Fully expandable. 5995. C1 P MF with 20K 
RAM and OS-650 software $119B. 

SOFTWARE 
Cassettes MOMS Personal 
Add Game 5 6.00 Calendar/Address 
BASIC Tutor Series Book 529.00 

529.00 Home Control II 
Function Grapher 529.00 

5 6.00 DAC I Music 
Address Book Generation 539.00 

5 8 .00 Baseball I & II, Golf , 
Programmable Bowling, Hockey 
Calculator 512.00 539.00 
Savings Account Poker. Black Jack, 

s 6 oo Spades . Hearts . more 
s 6 . 00 529.00 
5 6.00 Tiger Tank, Space 

Baseball I 
Battleship 
Bowling 
Destroyer 
Space War 
Star Trek 
Tiger Tank 

s 6:00 Attack , Etch-A-
S 6 00 Sketch, more 
5 6. 00 529.00 
s 6 :oo Star Wars, Zulu 9, 
S12 00 High Noon, more 

. 529.00 
Disks Monster, Kite , Three 
MOMS Education Little Pigs , Humpty 
System 529.00 Dumpty and more 
MOMS Aux File (2 Disk Set) 529.00 
Systems 529.00 W h d . ·1y 
MOMS Checking and en or er1ng, spec1 
Savings Account Challenger 1 P, 4P 

529.00 or BP 

Many, many more software systems are 
available to you. See our catalog for 
complete listings. 

Circle 256 on Inquiry card. 

Accessories 
AC-3P 12" BfN monitor, TV 5 125 
AC-15P 12" Color monitor I 450 
AC-16P 2-B Axis Joysticks with 
cable I 39 
AC-11 P Answer/Ori~inate 300 
baud modem with cab e I 199 
AC-17P Home Security Starter 
Set. 1 fire detector. 2 window 
alarms. 1 door unit. 5 249 
AC-18P BY2" aluminized paper 
printer. Upper/lower case . s 695 
AC-9TP Centronics 799 110cps 
tractor feed. business printer with 
inter face s 1250 
AC-12P AC-Remote starter set. 
Console. 2 lamp modules. 2 
appliance modules. OS 650 home 
control operating system 5 175 
Disk Drives 
CD 3P Single 5 " mini floppy 5 499 
CD 2P Dual B" Disk with interface 
and OS-650 DOS s 1599 

Power Surrplies 
PS 1. 5-vo t @ 3 amps regulated. 
For use with Superboerd II 5 29 

Boar ds [Assembled and tested) 
CM 9P. 24K Static. • 399 
610. BK Static. Exfcandeble to 
24K and dual mini-f oppy controller. 
CA-14A. Votra voice 

5 298 

synthesizer. s 399 
CA-15 Universal Telephone Inter-
face , rotai'.ft or touch tone I 499 
CA-15V I with Votre x® 5 799 
CM-6 4BK Dynamic memory 

499 board. s 
4KP. 4K static RAM kit 5 69 
CA12. 96 line parallel 110 s 175 
Books: 
How to Pr~am Microcomputers. 
By William rden s 8.95 
Basic and Personal Computer 
By Dwyer & Critchfield 112.95 
Howard Sams C1 P Service M anual s 7 .95 
Howard Sams C4P Service Manual 515.95 

Freight Policies 
All orders of $100 or more are shipped 
freight prepaid. Orders of less than $1 00 
please add $4 .00 to cover shipping costs. 
Ohio Residents add 5 .5% Sales Tax . 

Guaranteed ShiP-ment Cleveland 
Consumer Computers & Components 
guarantees shipment of computer systems 
within 48 hours upon receipt of your order. 
Our failure to ship within 48 hours 
entitles you to 535 of so~ware, FREE. 

The Challenger 4P. A 4-slot computer with 
one open slot . Highly sophisticated 16 color 
video display. 32 rows x 64 columns. upper 
and lower case. BK BASIC-in-ROM BK RAM. 
20 0-20KHz programmable tone generator. 
AC remote interface. Expandable to 32K 
RAM and two mini-floppy drives. 5698. 

The Challenger 4P MF. Mini Floppy version 
of the 4P. Two to three times faster than 
competitors. More 1/0 built-in than any other 
in its class. 24K RAM. Real time clock. 
Modem interface . Printer interface . 
Foreground/Background operation and much, 
much more. 11695. 

Ohio Scientific SP Series. 

Challenger BP. Ohio Scientific 's mainframe­
class. Personal computer. B slots with 6 
open. Cassette based with BK BASIC~n­
ROM . BK static RAM . expandable to 32K 
RAM , and dual B-inch floppy disk drive. 5895. 

Challenger BP OF. A top of the line personal 
and small business computer. 32K RAM, 
expandable to 48K. Features dual 8 " floppy 
disk drives . Audio output 200 20KHz. DAC 
for voice J!eneration. Keypad interfaces. 
Joystick [2) interfaces. AC Remote. Real 
Time Clock. Printer & Modem interfaces. 
And more. 52597. 

To Order: 
Or to get our free catalog 
CALL 1-800-321-5805 TOLL FREE. 
Charge your order to your 
VISA or MASTER CHARGE ACCOUNT 
Ohio Residents Call : (216) 464-B047. 
Or write , including your check or money 
order. to the address listed below. 

Hours: 
Call Monday thru Friday 
B:OO AM to 5 :00 PM E.S.T. 
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Circle 257 on Inquiry card . 

• Cnrnp.11rlil1~ \\llh IRr>,-IUU \µp/f>, .inrl fnn .. t .. m.1/luinmr1 rf•f'' 
• lhl!h H..._n/u rion' 

)HM (lftl. \ 1•1 h1W1 11:!'\·0 lullun tf .• .;;o R t m111tul .. 1c11 b. n('l•d \•d ,1n l'I · 
lirwj.. (nmjhlr ... f.t\• lf.1hh ""ilh lrl'ml'h 'h.u p ,1ml ,1.1l1h• 11iLtu rt• i\ 
munil11 r ~ ro .. 1i11.: '"'ice ,1\ muth. .achit•\'erl. fht.• "i1h·11 h .. uwlwid th 1\ 

Bl-c".tU\4' ul tlw f.u-1 llul \ l.md.ud l l.'1.Ui 1 • !-1dh "' ilh .,1 ? ;ulim m11ul 
1run1,11+,ilc '1rh-11 Hlflul j , utili1i•d 1111 im1wrl,1nn·. 

(.11 n . ! .?OJ lt-t>rll•\ M 11mlm . \ l l 'f 
18 lh-.. $139 C .11 Nr1, JCfSt TR S-HOILt•t•t.ll' ' C,1hl1· 
li. il, fth/ \ "J 

Novalion "Cal" 
Acoustic Modem 
lhl' (ir)I <11Mli1 r t 11mp.1c l rrw1cl('m 
dl•\i~~d ~1wrUk,1 1\ y for l lu: \n1.1\I 
com pu l l'• U\cr Q (.•S i)tn c d lo 
ti,m,mll d .11"' nvcr ,und.11d 
h•lrpho ne lim·-.. lhe C.11 h,1) m,t ny 
mt"\ for hu'"1nt..... .:mc:I hohhti~l . 
AUm.n ww lrr min.11 111 computer In 
in11·r.arf " irh u lhl'o .. permi ll inJ:, n nr 
.lf'Ct"\~ lo cfat.a hum , t'mnh.• loc.1· 
hrnh. H•1hhvi\I\ c.1n r \Ch.1ngr d,t1,1 
.m1l 111uj;r.ml '\. ( o mp.11ihle .., ilh .I n\ 
llc·l1 Ul I n111tll"m ,md, uf tlllH~, .111 

ulhl'r ( .1b ! ;\I~ 1n•rh-c!ly coin11<1li· 
hi ~ \\1th tlu.• nl'" R,111i11 Sh.id 
mmh•m Ii i\ lhl• !Nl nll' unil). 1>.11,1 (.• \ • 
ch.1111ow cdn ucn11 .1 1 Jt1) \{Jt.'l'd u11 
In iO ch.ul\e(. l.u" p1oiill' Cd~l' 
h•°' huc\ ,...-i1chl,'1. lot mode• ~d••c­
lion .1n•t upcMllun, .11 ... 1 f111 l[D'"" 
di .. p l.1yinJ1. uni t o,11u"", 1\rn11 .. 1ic \(•H· 
t c~I i\ \ l,mtl,u d . Cmn11h.•1r And 
rNrh · l1 tou~·. At"C.1uirt•\ 110 \'..\( , 

"""'· $169 C.1 1 Nn . uno 

S-100 TYPE EDGE CONNECTORS 
• lmsa1 and Altair r~pe sp.1cmg 1 

• Colrl pla1ed conracts 
• lop USA makers' 

Orrlcr nv Car o. 

·­•l tl!E .... 

(J I Nu. Descrip linn 
1376 lmS<Ji typ'-!, 

soldert,lil 
1428 lms.li lype, 

wirew r.1 p 
1J68 All.1i r typo. 

soldcr ltti l 

52.95 

• Piort•( /\ rf1,~ \ ,mrl dt\f.. t•llf' \ 1rom \\f'.11 ' 

• Rt'fJ..llt' rl.1111. J~ • 'fJ rlj\k,' 
' 11" ~ut1 ,111 \.J\t' lh•l\t' .. ,unwd" •l•p ..1 pm!'-' 1111 1111Jt ; 111 111Ith•1.111• u -

fi1,1,.,, 1ulh •i 11111I,• 1rr.t• rh"n ul r111r \.111 11 l1Mtl, lh1•n ,Ji11 un tlw di,I.~ :00.n 
D IStw. l'ROr[(lOR : h\• \·rl in1: .1 llt•t> ~l ll\'1111-:. nu 1l"inJ,L limt•, nu lw:-.l l ! 
h'Lh11 on,, Ill'" 1lJ,I, "1 11 uu u •dw 1h Om• foul l.l'h lmh·ho.tli•h , 1•Jd1 

fit t• IHlll'\ Cl\ L'I ~ 1,1•\ lu 111\Llll, ju .. I rli \\. H' Qll iH'\ lllW 111111\'C l nr 1in£ 

( ,11 No, fl ~··c rqihm1 \ \ "I P1iu· 
in;- I :; • , " 1li,L. t•Ot• 1oul l "' >1 11'i 

; • • " 1 1 1, 1.t· ll ~· 111•1 h'l hn 1i11,,:.' I nJ 'iU 1111 siJ•lli 
\fo.•JS 

0 ftu ~11.'Vi 
ll" 1Ji,l; tuul I 111 . 

lt' ' di•~ ll •llh•( l rn ri 11J!,\ -I uJ . 

51/4" DRIVE ENCLOSURES 

'S 111i.: l l• •• r1tl ~l\u11 • h lnr1-11wC"\' n11•1,1t 

c1111\hut tiun. hc1~l·-l11f'I\' 0~1.1 1 
I nd••' lll {' ;, ur il'· ~1IL'H' rn .. M1·d 
111.1,lu , t h,•u 1M I 1-:11'\ tm1 \ h 

8" Disks 
537 box of 10 

Ht\J 1nm p,1r 1lil1 · 

• ~~~fi\1 ::,;:.~;;;r~\ .,,, , t r •d 

c.11 o . 11H r,·11t· 1i-rnoo 
D('~ C"C i p l ion 
n o;cr lur hole· .. . I · inflt•\ hoh• 

h 11•' \ .I .. J000 

( .11 Nu i l1 1'1 l>u.11 I ' I Ill\ ,,, 
f.1 1 Nu 11.11 "i lnnl,• 1 fh, Sl; 

as low as $25 

HOW TO ORDER 
P.1, In ' lu-ck. M .1'1t•rrhJ rJtl'. 
\ i-..1, Hf (00 (h,ll J:l' 1udt.• r \ 
111,.,,w uu lu rh• l' \ pi1,,1i11n rl.11t• 
f lll l' IJ.:11 11.n 111 U S fund, Or1le1 
IH pluinl' tu m,1il, m .11 11111 rt:f ,1 il 
MINIMlJ i\A OR O f R SIU. 1J l t.~.1\i' 
inclurh· 11hmu· numh1·t .111d 111.lg· 
.11in rflv•ll l' \41U .Ill' ••r f f('li n s.: 
f n1111 Priu•' \,d id 1h111 I.hi d ,1\ uf 
rmf'r 1l.1h· SH IP Pll\ C. : USA : 
.HM Sol .OU iw the li "I l lh-.. fur 
wuurHI .nld 1r;c H1r .uhl l' l lh. I ur 
.1i1 .uld -~c fut .ufclt' I lh l"OR· 
I ICN : 'i-IH l .Hl".: .uJcl I 011 lur fir\ I 
J. lb ... MlC rw1 .uhh' I lh ~\ i t : .1rirl 
~1 1.00 fm f.1'1 l. Ith, Sl fur l '.Hh 

Verbatim 
51/4 DISKETTES 
1111 • mo' t popii/,ir .Jr,J.1•11 1• m 

$29/ 
box of 10 

t/W\\ ltl ',/ ' 

( ,II:-.,. ,, l \ IH.' IJl''( rqlll••ll 
1u- ;r .. 0 1 \1111 1R,PIU 
1 1-1 11 • •. r .. 10 Ill hull• k.1ul. 

•\llll l,· '-i1 111h ... 1.11 UH 
1 1-l 'I ;Ji; II• lh h11I\' h .ud 

''111 111)1011, 

DISKETTE / DISK 
BINDERS 

0 1x.1 nln..., .aml pru lt•( h '"111 1l.l1.\ 
hh•\: <;•, - c1,,1.~ 111 h\ 1•1n•1 1r"~·rr 
11 111 unt• ~h'I lfl\t' ll fli mfl'I, ., .. 
doth•, Ill ffl\l'fl• 

( ,11 ' " Ur\Cll llllon 
lh i ll l 'f. l11mh•1 
lh;I R- lu1uh-1 
l h i I e 1h.a ti 1nw1h 
lfoil t•\lrJ ; •, · 111'4.'lh 

.lfldfl lh. ( 00' I .ulch 1 (, 11.11 
.1111t-t•cl ... 11 i,f.uliun Im 1111 cl.n\ 
, ,, \1111 1 rt1111·u-, 11,uL' ' "' 11 ... 
.. 1>11n,1 hlt• 1111 l'IJ11~1.1 1 1hi1 .t i 
,.,,."' unn• 1h•n1' •u'1w1 \ 111 
1111111 ,,1h· \ , . " ' "''' " \' \~l\' I l~hl 
In li m il (jl!.1 11h llt•• 

' INO J O R I Rll C·" ·\l<H, 

II ·\ll lRJM, , 
(11111r1uh.' " .uul ,1ttt'"1u11·, dt'~ 
f111q•\ 1umh·" · 111 lq.: 1.111'd 111 · 
llllh , II o, ' t•mi<unduc lt 11•. 

huuL , , 'olt " ·H•'. c 11nn1•11111\ 

11 111 , m111t• .11111 111111t•! llw "ull''' 
' l'll•lh1111 ,11 tin• lll\H ' ""I 1)11(1'\ 1 

(11ch.•11tH fl'.ld1•1 ' l ' f\.111' lllllll l ll't 

111 11h u1w h H1h.• 111rl.1\ 1111 
lll(l\ 1 

POWER TRANSFORMERS (WITH MOUNTING BRACKETS) 

ITEM 
NO. 

USED IN 
KIT NO. 

PAI. WINDING 
TAPS 

T1 1 OV,110V, 120V 
T2 2 OV, 110V, 120V 
T3 3 OV, 110V, 120V 

SECONDARY WINDING OUTPUTS 
2 x 8 Vac 2x 14 Vac 2 x 24 Vac 
2x 7.5A 

2 x 12.SA 
2x 9A 

2x 2.5A 
2x 3.5A 
2 x 2.5A 2x 2.5A 

T4 4 OV, 110V, 120V 2x 4A 2 x3A 

POWER SUPPLY KITS (OPEN FRAME WITH BASE PLATE. 3 HRS. ASSY. TIME) 
ITEM 

KIT 1 
KIT2 
KIT3 

USED FOR 

15 CARDS SOURCE 
SYSTEM SOURCE 

DISC SYSTEM 

@+ 8 Vdc 

15A 
25A 
15A 

@- 8 Vdc 

1A 

@+ 16 Vdc 

2.SA 
3A 
2A 

@- 16 Vdc 

2.SA 
3A 
2A 

@+28 Vdc 

4A 

SIZE 
W x O x H 

33/.i '"x 3%""x 31/e" ' 
33f.s" x 4¥s" x 3Ve" 
33/a" 43/e" x 3Ve" 
33/4' x 3%'"x 3Ve"" 

SIZE W x Dx H 

12"x 6"x 4Ye" 
12"x 6"x47/e" 
14"x 6"x 47/e" 

UNIT 
PRICE 
21.95 
27.95 
29.95 
21.95 

UNIT PRICE 

51.95 
58.95 
66.95 

KIT 4 DISC SOURCE SA 1A 5A 10"x 6"x 41/e"' 49.95 
EACH KIT INCLUDES: TRANSFORMER, CAPACITORS. RESIS., BR IDGE RECTIFIERS, FUSE & HOLDER. TERMINAL BLOCK. BASE 
PLATE, MOUNTING PARTS AND INSTRUCTIONS. 

DISC DRIVE POWER SUPPLY "R3" ASSY. & TESTED, OPEN FRAME. SIZE : 9" (W) x s·· (D) x s·· (H) 

SPECS: + 5V @ 5A REGULATED, - 5V @ 1A REG., + 24V @SA REG .. SHORTS PROTECT. 
IDEAL FOR 2 SHUGART 801 / 851 OR SIEMANS FOO 100·8/200·8 DISK DRIVES & ROCKWELL AIM-65. 

....•...... 59.95 

SHIPPING FOR EACH TRANSFORMER. $4.75. FOR EACH POWER SUPPLY: $5.00 IN CALIF $7 00 IN OTHER STATES. CALIF. RESIDENTS ADD 6~o SALES TAX OEM WELCOME 
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NEW PRODUCTS! 
Super Color S-100 Video Kil S99.95 Elf II Adapter Kit S24 .50 
Exparidable lo 25_6 x 19? high resolulion color Plugs 1nio Ell II providing Super Ell 44 and 50 pin 
graphics . 6847 with all display modes compurer bus plus S· 100 bus expansion IWith Super Ex­
conlrolled Memori mapped . IK RAM expanda- panslon) High and low address displays. slale 
ble lo 6K S-100 bus 1802. 8080. 8085. ZBO etc. and mode LED's optional $18.DD. 
Gremlin Color Video Kil S59 .95 1802 16K Dynamic RAM Kil S149.00 
32 x 16 alpha1nume11cs and graphics. up 10 8 180215-100 expandable to 32K. Hidden relresh 
COIOIS woin 6847 chip. 1K RAM al EOOO. Plugs w/clocks up 10 4 MHz w/no WaJI Slales Addi I 6K 
1n10 Supeo Ell 44 pin bus Nol expan<lable to high RAM S79.DO. 
res0Ju11on Graphics 

Quest Super Basic 
Ouesl. lhe leader 1n inexpensive 1802 syslems 
announces another Jirsl Ouesl is lhe Just com­
pany worldwide 10 ship a lull size Basic for 1802 
sys1cms. A complcle !unction Super Basic by 
Aon Cenker Including !loa fing poinl capability 
wolh scien11hc not!lion (number range • I 7E") . 
32 bil integeo • 2 billion. Mulli dim arrays, S111ng 
arrays: Siring manipul~tion . Cassette 1/0. Save 
and load . Basic . Dala and machine language pro· 
grams. and over 75 S1atements. Funcloons and 
Opera1ors 
Easily adaplable on mos1 1802 systems Re· 
Quires I 2K RAM monomum loo Basic and user 

programs Cassette version m s1ock now. HOM 
versions coming soon wolh exchange pnvllege 
allowing some credll lar cassene version 
Super Basic on Cassetle S40.DO 
Tom Pittman 's 1802 Tiny Basic Source llsllno 
now available. Find oul how Tom Pittman wrole 
Tiny Basic and how lo gel lhe moSI oul ol II . 
Never ottered before . S19.DO 
S-100 4-Slol Expansion S 9.95 

Super Monllor VI.I Source listi ng S15.00 
Coming Soon: As sembler , Editor, Disassem· 
bier . DA/AD . Super Sound/Mus ic . EPAOM 
programmer. Slrln gy floppy Oise Syslem. 

RCA Cosmac Super Elf Computer $106.95 
Compare fealures belore you decide lo buy any A 24 key HEX keyboart! includes 16 HEX keys 
olher compuler There IS no olher compu1er on plus load. resel , non. wall , lnpul, memory pro· 
lhe marl<el loday Iha! has all 1he desirable benc· lect. monllor selecl and single step. La rge. on 
his ol lhe Super fll lor so little money The Super board displays provide ou1pu1 and optional high 
Elf os a small single board compuler 1ha1 does and low address Theoe Is a 44 pin s1anda rd 
many big lhings . II is an excellenl compuler tor connector slol tor PC cards and a 50 pin connec· 
iralning and for teaming programming wilh ots 1or slot. for the Oues1 Super Expansion Board . 
machine language and yet ii os easily expanded Power supply and sockets for all !C 's are In· 
w11h addlllonal memory. Full Basic. ASCII cludedln1hepriceplusade1a1fed 127pg onsiruc· 
Keyboart!s , video characler genera lion. elc . lion manual which now includes over 40 pgs. of 
Oelorc ~ou buy anolher small compu1er . see if ii soltware info. including a series of lessons to 
Includes 1he following fea1ures ROM mon11or: help gel you s1aned and a music program and 
S1a1c and Mode displays. Single Slep. Oplional graphics 1arge1 game Many schools and 
address displays. Power Supply, Audio Amplifier unlvers11ics are usong lhc Super Ell as a course 
and Speaker: Fully socketed for all !C 's: Real cosl of s1udy OEM s use 11 lor iraoning and R& o 
ol in warranl)I repairs. Full documen1alion Remember. 01her compu1ers only offer Super Elf 
The Super Elf includes a ADM monilor for pro- features al add111ona1 COSI or not at all Compare 
~ram loading. ediling and execulionwilh SINGLE before you buy. Super Ell Kil S106.95. High 
STEP lor program debugging which is nol in· add ress opllon SS . 9S. Low address opllon 
eluded in 01heos al lhe same price W11h SINGLE S9.9S. Cuslom Cablnel with d11lled and labelled 
STEP you can see lhe microprocessor chip opera- plexiglass lronl panel S24.9S. Expansion Cab1nco 
ting with lhe unique Oues1 address and dala bus wilh room for 4 S· 100 boards S41 .00 . NICad 
displays belore . during and after execuling in- BaHery Memory Saver Kil $6.95. All k11s and 
Slruclions Also . CPU mode and insiruclion cycle opt.ions also comple1ely assembled and 1eS1cd 
are decoded and displayed on BLED indicators. Ouesldata . a 12 page monihly saflware pub· 
An RCA 1861 video graph ics chip allows you 1o hcahon for 1802 coonpu1cr users os available by 
conneel 1oyourown TVwilh an inexpensive video subsc11p11011 for S 12 00 per year Issues I · 12 
modula1or 10 do graphics and games There is a bound S 16.50 
speaker sysfem Included for wniing your own Tiny Basic Casse11e Sl0.00. on ROM S3B.OO, 
rnusoc or using many music programs already original Ell kit board S14 .95 . 1802 soltware: 
wrotten The speaker amplifier may also be used Moews Video Graphics SJ.SO. Games and Mu soc 
10 dnve relays for control purposes. S3.00 , Chop 8 ln1erpre1er SS.SO. 

Super Expansion Board with Cassette Interface S89.95 
This is lnoly an as1ound1ng value! This board has 
been designed 10 allow you 10 decide how you 
wam 11 oplioned The Super Expansion Boan! 
com es with 4K of low power RAM lully address· 
able anywhere in 64K wilh buill- in memori pro· 
1ec1 and a casseHe lnler1ace Provisions have 
been made for all olher oplions on lhe same 
boaid and 11 fils neatly in lo the hardwood cabinel 
alongside lhe Super Ell The board Includes slols 
for up lo 6K ot EPRDM (2708, 2758. 2716 or TI 
2716) an<l is fully sockeled . EPROM can be used 
for 1he monllor and Tiny Basic or 01her purposes. 
A IK Super ROM Monllor $19.95 is avai lable as 
an on board oplion In 2708 EPROM which has 
been preprogrammed wi1h a program loader/ 
ed1lor and error checking mulli life cassene 
read /wriie soflware. (relocallble cassene tile) 
ano1he1 exclusive from Oues1 II includes regislor 
save and readoul. block move capabi lil)I and 
video graphics driver wllh blinking cursor. Break 
poirlls can be used wilh lhe regis1er save fea1ure 
lo isolale program bugs quickly, 1hen follow wilh 
single Slep The Super Monilor is wrinen wllh 

subrou11nes allowing users 10 ta~e advanlage ol 
monllor lunclions simply by callmg lhem up 
Improvements and revisions are easily done with 
lhe monilor. II you have the Super Expansion 
Boan! and Super Monllor lhe monilor is up and 
running al lhe push of a bullon. 

01her on board op11ons include Parallel lnpuf 
and Oulpul Ports w11h lull handshake They 
allow easy connee11011 of an ASCII keyboard 10 lho 
inpul port RS 232 and 20 ma Curren! Loop lor 
telel)lpe or 01her device are on board and 11 you 
need more memory there are two S·100 slolS for 
s1allc RAM or video boards Also a 1 K Super 
Monuor versoon 2 wllh vldoo driver for full t.lpa· 
bi lll)I display with Tiny Basic and a video interlace 
board . Parallel 1/0 Ports S9.85. AS 232 S4 .50 . 
m 20 ma l /F S1 .95 , S· 100 S4 .50. A 50 pin 
connecfor set wilh ribbon cable is available al 
$15.25 for easy conneclion bet.ween lhe Super 
Elf and lhe Super Expansion Boanl . 
Power Supply Kil for me cornple1e sys1em (see 
Mull1-voll Power Supply below! 

TERMS: $5.00 min. order U.S. Funds. Catil residents add 6% tax. 

Same day shipment. flrs l lone pans only 
Fac tory tesled Guaranleed money back . 
Qua lity IC's and other components al lac· 
tory vric:es . 

INTEGRATED CIRCUITS 
r1oom u. 1 ' ... CD-41)21 11' ELECTRONICS :.QO" " LMJ2 11 ... co~rm~ ... 
T4{)-2 Pl " ""' 

_,, ,,. CD.&QrlJ " .~ICJ.:A J llt$.1Sl0RS , ••n 1·, i'.tO-t Pil " tr.t:J'201.) I .. C041l2 .& " ,'1)9 N " LMlXU IS ... CD .t~ /I 1Ta.'8• 10Dc<l)Pt <Jl T0000trt1M Clll 
"O!l", " lM.!.iOl 11 ... CD.&1)26 '00 

71111 lo'llSI~ ,,, 15:0tff'fPt ~~ l~Qll!C•PI~' 
i.t W~ " 

~ r.1 3201 ·I) '" COJ021 " 
:m;i;i '1115119 lH 100 ~ri rypr (II!! ~Pl' 1,~ 6 n, 

i~D t.I " LMJJ.c, "' co..1021 " 
71ULJOl)1,. '1!7$1 ) 1 "' 'l "' JD !!"• ~tt 1~11( II~ 
Jllli .'IJl)\S '"' 7JnN " LMJ31)"l "' COl-019 1Cl1 lill2SIJ6 ,,, 

lllTICJ4RDS 
I J)J,m 1\) t MJ.:Dll.·S "' C1l'!030 " 

1.a111);i00rt,r,.& re loi1SIJ1 111 ~6 ' t'°l ilSCtl •e-104lre . ~ '""' 1U2'l " l MJJIJo' I '" C~JS .. , 1'51llt 6JO DJ.'U,7; ,.., 
fwloJIW,..~..t ;t~ 

,'Jl!IN " l 'JI J4DtC 11 1 }S UUO'D 10:' t.~· SJti,,. ... -IO am ,., 
'°l if'J AS(ll •t--1 b11:11" · ~ .. .., 

·~1IN " I MJ4Do( 1S "' ctlJD12 " ''"° ""' l.1llf1l•!r1 ..... '""1J)'lof~ ;ooo 
.'J IHr; " 

U1JJ!J4i ? t l )S C[)..101] .. r• t':.3?0 ... 
lnUr;r-1:.tt "" " 

,, l MJ,C tJ.l!i "' C(J.10U " 
,~~Q , .. co1n1n10As !.'ott.oll ~io~ .. ,, "" UUt.J " lMJ">TI ' " COJQ.16 '" J1).f 11 D l "" lO oint:li.!t , .. 

Ur!IN ,, l l.!JJOt'2 11' CQ..IOIJ " 
Pfn11tl.A '"' Up1n~~· "~ 

LCOS 
fJ i~t.I •• O .. JAIH I~ "' CD~a50 .. ~Ulll '" IOl)p111to'e • ~ "•lllJlll " l•it!m '" O AJ•llf U "' cocm1 "' 

,,... 
'" 100 tllll tOGt WW ) U .. ''""• 11111 

,. 
70:1N ,, UJl ~Jl)t 2J "' """" '" us:~ '"' J11.,.R•ll ,. 
u~m ,, IJ.lllJlt ... '""'"" 71 !>tirm. '"' IC SOClltrTS Glmt l)r~n11e- v~., Jw '*"' " 1•UH' ,, , ... J~ ,,. 

'"""' .. ltOOt(J)) "' Soldtl Tift low l'nllll t CllJtitt ua Mo~11tJ110 t&iu I,,,;'~ 

U!tSI+ " LMJNI ,., C0-10&9 .. W.1~7100 '"' ... l llP "" , .... lM:l'fl'~'"' .. 1rot1 o·~ 1do'~· t1Vt1 
r.1100N " 

l M311 300 CD~010 .. ti1/IYJ8!i00' '"' • " " 30 
1410111 " tMl79 "'' COJ011 " MJ:,~1~1/1 '" " " " l5 CONTINllillAl Sf'IDAUlU: 111 \Ion 
1~11Ut ,, t MJHDN ""' CDllJf1 ,. ,,,. 

"" .. •• ,. 
" 

C!imclc:1rlt"1dlll•"an11uok1tte11rp 
l411JN " 

l M38 1 ... CDI01l " 
H ill 1000 ,, 

" " "" 14lJ·1IOl lllC'I frtfl t 1r 1111H 
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ROCKWELL AIM 65 Computer 
6502 based single board w1lh lull ASCII keyboard 
ano 20 column 1herma1 primer 20 char. alphanu· 
111e11c display. ROM mon11or. lully expandable 
5375 00 4K version S450 00. 4K Assembler 
585 00. 8K Basic lnoerpre1e1 Sl00.00 

Speoal small power supply for AIM65 assem m 
frame S49 .00 . Complcle AIM65 1n llMn briefcase 
wllll power supply $485.0D . M~I ed plaslic 
endosuoe 10 Iii AIM65 plus power supply S47.50. 
Special Package Polee· 4K AIM. BK Basic, power 
supply. cabinet S599.DD 

AIM65JKIMNIM/Super Elf 44 pin e~pansion 
board. 3 female ano I male bus . Board plus 3 
connee1ors S22.95. 

AIM651KIMNIM 1/0 Expansion Kil , 4 parallel and 
2 sertal pons plus 2 internal umers S39.0D. PROM 
proarammer for 2716 $150.00 . 

Multi - volt Computer Power Supply 
8v 5 amp, -· 18v .5 amp, 5v 1.5 amp, 5v 
.5 amp. 12v .5 amp. - 12 op11on • 5v . • 12v 
are regu lated . Ki l S29 95 Kil wilh punched lramc 
S37 45, S4 00 shipping. Kil ol hardware S 14 00. 
Wood9ra1n case SI0.00. SI .50 shipping 

PROM Eraser Woll erase 25 PAOMs 111 
15 minutes. Ullrav101e1. assembled S37.50 
SalOly swotchfTlmer version S69 .50 

60 Hz Crystal Time Base Kil S4 .40 
Coovens d1gi1a1 clocks from AC line frequency 
10 crystal lime base . OulSlanding accuracy . 

NiCad Ballery Fixer/Charger Kil 
Opens shorted cells lhat won·1 hold a charge 
and then charges I hem up. all In one kil wlfull 
pans and lns1ruc11ons. S7 .25 

MA ltllU ··" :oOO llil6tb11 .. l'.JI 

""' tlt~t ?RCUS1 ""' M'1MH ... 
i g~ litMllUMtltl moo MAlf11A '" 151! l11ttfttlu111 ..... 111'J lr.1ua.,111.,_r ,,. 

LRC 7000 t- Prinler S389.00 
40/64 column dol maorix unpact , sld paper 
lnlerlace all peosonal compu1ers 

Televideo Terminal S845.00 
102 key . upper. lowercase . 10 Baua raies 24 x 80 
char microprocessor conl ed11. cap 

lntertube II Terminal S874 .00 

Super Brain 
Floppy Disk Terminal S2895.00 

79 IC Update Master Manual S29 .95 
Complele IC dala scleclor. 2500 pg masler refer­
ence guide. Over 50.000 cross relerences Free 
updaie service 1hrough 1979 Domeslic post1ge 
S3 5-0 No foreign orders 

S-100 Computer Boards 
BK Siallc RA~ Kil 

16K Sialic RAM Kol 
24 K Stalic RAM Kil 
32K Slalic RAM Kn 
16K Dynamic RAM Kil 
32K Dynamic RAM Kil 
64K Dynamic RAM K11 
Video lnierface Kil 

Video Modulator Kit 

St35.00 
265.00 
423 .00 
475 .00 
199.00 
3t0 00 
470 00 

S1 29.00 

SB.95 
Conven TV sci lnlo a high qualil)I monitor w/o 
attecling usage Comp kit w~ull onstruc. 

Digital Temp . Meler Kil S34. 00 
Indoor and out.door. Swilches back an<l forth . 
Beauliful. 50" LED readoulS. Nolhing like tt 
available. Needs no addllional pans for com­
plete . full operalion. Will measure - I 00' 10 
+ 200°F, lenlhs of a degree. air or liquid. 
Beauliful woodgrain case w/beiel S11 75 

BankAmerlcard and Master Charge accepted. FREE: Send for your copy or our NEW 1980 
Shipping charges wilt be added on charge cards. QUEST CATALOG. Include 28q stamp. 

Circle 259 on inq uiry card. 



STATIC RAM CHIPS 
FACTORY PRIME =.:::=.=':iii'.'" ~ "' 
2114L 450 ns . $5 .90 200 ns . $6.90 
4044 450 ns .. $5.90 250 ns . $6.90 

Ai:ld $) 00 Ha 1M1t1n9 on 01ders Una.er S200,00 

32K STATIC RAM BOARD 
FOR THE SSSO ANO SS50C BUS (SWTP elc.) 
• SS50C Exiended Addressing (can be disabled). 
• 4 separafe BK blocks. 
: ~k~ero~1ii~ RAMS (2 AMPS Typical for 32K). 

• w ,11e P1otect 
• Gold Bus Connec101s 
16K .. .. . . . .... . .. . .. . .... S328.12 
24K ... . . .... . . .. .. . .. .. .. $438.14 
32K . .. . . .. .. . . ... . . .. . . . . $548.15 
:i=rawr:;·or~:a:oo~~~t~ '~~:~"~1~~ 
~~~~ ~":~~:; ':";~ ~~l~ARD, and our AC 

c1m1xlnC. C8 
1337 W. 37th Place • Chicago, IL 60609 
1312) 927-5510 • TWX 910.2Z1-4055 
The Company that delivers. 
OuBl/ry Elec11omc produc1s since 1975. 
GlMIX' ajid GHOS-r" aie Rllgisll!nld T~ at OIMIX INC 

~ 
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Circle 260 on Inquiry card. 

EVERYTHING ~ 
YOU NEED TO BRING YOUR BASIC 
PROGRAMS TO LIFE WITH SOUND 
~'Stem mdudt!S Sl)(!flkc r am plifier 14'llh 
volum e control. C'onnec1ors. DEMO and 
COMPOSER pr09roms. and comple1e 
1nst1 uc1\ons fo r adding sound ro BASIC 

Circle 263 on inquiry card. 

e •191._._.,. ~-1"" : t": i •ll fi •·--· l•I• a ·..-.11• • 

IN NEW YORK CITY 
OHIO SCIENTIFIC &ARISTO/ 

~ 

POLKS FU LL STOCK AND S ER- • 
VICE O N C H A L L EN G ER M ICRO- ~ 
COMPUTERS 
CH ALL ENGER C 1P BK $399.00 
C1P 5" FLOPPY 20K $1198.00 ;; 
SUPERBOARD Cl P $279.00 ,.: 
CHALLENGER !COLOR) C4P BK 5698.00 ~· 
C4P FLOPPY 24K S" S169B.OO 
CHALLENGER CSP SB95 00 
COLOR·DUAL 8" FLOPPY C8P S2597.00 
C·3 4BK DUAL FLOPPY 8" S399S 00 
C-3 · 23 MEG HARD DISK $9900.00 
C·2·0EM 48K DUAL FLOPPY 8" 52699.00 . 
PLUS ALL SOFTWARE & PERIPHERALS ~ 
M ail o rder invi ted 1f machine can be 
sen1 back lo us for service. 220V 
conversio ns available for sys tems-
wrote for q uo1 e Write for free ca ta-
log . M C. VtSA. AX CARDS ACCEPTED. . 
Aristo/Polks . 212-219-9034 
314 STH AVE (32 $T)N Y.C .. N.Y. 10001 

~ 9 30/6·DAILV • TH URS TIL 9 • SUNOAY 11 ·5 

• • :• •- ~l'i : 14"•Y.I~••'-•=••• ~ 

Circ le 266 on Inquiry card. 

Unless you enloy challenging m icro 
soflware development projecls with 
some of lhe fastest growing commer­
cial systems manufactu rers In lhe U.S. 
Our cllenls offer generous salaries, 
llexlble houra, prollt sharing . elc. to 
experienced or degreed assembly 
programmers In areas such as 
communications , d iagnostics. texl 
editing, graphics, compiler, and O.S. 
design. Starling oelarles 18-28K. All 
fees , relocation and Interviewing 
expenoes a&1umed by lhe companies. 

Please contact Dave Adams 
(617) 246-2815 (collect calls 
accepted). N. E. Recruiters, 6 
Lakeside Office Park, Wakefield, 
MA 01880. 

Fee paid consultants 

Circle 261 on Inquiry card . 

DES-MAR 
ELECTRONICS 

2306 Remo Court 
Santa Clara, CA. 95054 

(408) 496-0692 

BRAND NEW (PLUG IN & RUN) 
TRS-80' 16K LEVEL 2 
$699.00 DELIVERED 

TRS-80 TOTAL COMPATIBLE 
DISK DRIVES WITH CABLE 

(JUST PLUG IN & RUN) 
$399.00 DELIVERED 

•CHECKS OR MONEY ORDERS 
•PRESENT LEAD TIME: 2 WEEKS 
•cA. RESIDENTS 6.5% TAX 

'T.M. OF TANDY CORP. 

Circ le 264 on Inquiry card. 

TRS-80 
Software for 

Investors 
Supplement your stock 
market trading strategy with 
our new technical analysis 
package. 

• Price cycle forecasting by 
time series analysis 

• Moving averages 
• Volume analysis 
• Momentum analysis 

Also available portfolio bookkeep­
ing. Send for detailed information. 

Amparo Software Products 
5230 Clark Ave., Suite 12A 
Lakewood, CA 9071 2 

Circ le 267 on Inquiry card. 

8" DISK CONTROLLER 
APPLE DOS COMPATIBLE 

• DOUBLES APPLE 11- STORAGE 

•SHUGART 800/801 COMPATIBLE 

•STANDARD IBM~ 3740 FORMAT 

• CP/M- , UCSD PASCAL- CAPABILITY 

Available 11 your local APPLE Octalor· S400. 

v.VA) SORRENTO V"LlEY ASSOCIATES 
t '17::1SOAMENtOY4t LEY AD. 
SAN CHECO. CA t7111 

Circle 262 on Inquiry card. 

GREAT PROGRAMS 
WANTED 

We're Chafitz, makers of champion 
programs SARGON and ARISTOTLE. 
Our MODULAR GAME SYSTEM 
makes it possible to put YOUR pro· 
gram on a Module to plug into our 
Mainframe unit with its 8 digit , 
14-segment alpha· numeric display, 20 
key keyboard and rechargeable battery 
pack. If you have a GREAT program 
that is the best of its kind andlor a uni· 
que concept that will be exciting or 
challenging for youngsters or adults, 
then we want to hear from you. 

Write to 

Chafitz, Inc. 
1055 First Street, 

Rockville, MD 20850 
Attention: Dan eumayer 

Circle 265 on Inquiry card. 

CP/M CHESS CP/M 

e) TYPING SERVICE · Send us your 
SARGON I book and we supply e• pert 
typing services lo d isk. $12.95 Nole: If you 
do not have a book we wil l furn ish a book 

bl E'~~6~uc6~~~~M~i~~t1~e . service 
(a) above plus we correct all known euors 
In your source fil e. $14.95 

C) ASSEMBLY SERVICE • Service (b) above 
plus we assemble and supp~ oblec1 code 

d) ~0t'.i~K~~rci~~~~M~~1~1c~-r~6N SER· 
VICE · Service (c) above ~lus we palch, 
~bre~tufir~y ~1~~~un on C IM as a .COM 

e) CUSTOM GRAPHICS INTERFACE SER· 
VICE · Service (d) above p lus we lnlerlace 
It to a custom Graphics Driver and supply 
It as a .COM object Il le. Speclly your 

~J~:~ ?Yo:~:·~~~Y~ ~~-~~aph lcs w/ reverse 
Speclly disk type: 

ANY B" IBM · MICROPOLIS MOD II 
NORTHSTAR SD or DD · CROMEMCO B" or 5" 

ADD $6.00 FOR DISKETTE OR 
SEND US A BLANK WITH BOOK 

Cell!. residents add 6% lax on dlsketle and book 

THE OLD ASSOCIATION 
3744 PESCADERO DRIVE 

SANTA BARBARA, CA 93105 
(805) 682-8587 

CP/M Is a trademark of Dlgllal Research Corp. 

Circle 268 on Inquiry card. 



Circ le 270 on inqui ry card. 

-p 11542-1 KNOTI ST. IMSAI CONNECTORS 
GARDEN GROVE, 100 PIN · SOLDERTAIL 2708's 

CA 92641 
co~uter= (800) 854-6411 $3.00 each 450NS 

pro ucts, inc. (714) 891 -2663 1 O for $2. 75 each $8.50 ea. 
or 

MICROBYTE MICRO BYTE 
LO·PRO SOCKETS 8/$60 

16K RAM BOARD 32K RAM BOARD 1·24 25·99 IOOup 411 &'s 
14 PIN .15 .14 .13 (250NS) CERAMIC 

• FULLY S-100 • FULLY S·100 16 PIN .16 .15 .14 ADD ON MEMORY CAPS 
COMPATIBLE COM PATIBLE 18 PIN .19 .17 .15 FOR APPLE. TRS 80, .1@ 12 VOLTS 

• USES LO-PWR • USES LO·PWR 20 PIN . 27 .25 .23 HEATH, ETC . 10¢ ea 
4KX1 , MM5257 's 4KX1 . MM5257 's 24 PIN .35 .31 .27 8 for $64.00 or 

• 2 MHZ OR 4 MHZ • 2MHZ OR 4MHZ 28 PIN .40 .33 '29 or 100/$9.00 

• 4K BANK • BANK ADDRESSABLE 40 PIN .50 .46 .41 16 for $120.00 
2114's ADDRESSABLE • EXTENDED MEMORY 

• EXTENDED MEMORY MANAGEMENT DISK 
MANAGEMENT • 8-BIT OUTPUT PORT SASOO DRIVE 2716's • NO OMA RESTRICTIONS • NO OMA RESTRICTIONS INSTALLED IN DUAL LO·PWR 

• ASSEMBLED & TESTED • ASSEMBLED & TESTED CABIN ET W/PWR SU PPL Y 5-VOLTONLY 300 NS. 
2MHZ $250 - 4MHZ $265 2MHZ $525 - 4MHZ $540 ASSEMB LED & TESTED 450 NS. 1-1 6 PCS. 

REGULATORS MISC. COMPONENTS (1) DRIVE INSTALLED $32.00 ea. $5.25 ea. 
$695.00 or 17 UP 

320T-5 ... . . .90 1·9 10·99 100 up 
(2) DRIVES INSTALLED 8 fo r$240 $5.00 ea. LM339 ... .70 .65 .59 

320T-12 ... . . 90 LM348 ... 1.00 .92 .85 $1 125.00 

340T·5 ..... . 80 LM377 ... 1. 10 1.00 .95 ASK ORDERING INFO TERMS LM380 ... . 80 .75 .70 
340T-1 2 .. .. .70 LM3900 .. .55 .50 _44 FOR NAM E. ADDRESS.PHONE 

78H05 ..... 4. 75 DM8216 .. 2.10 2.00 1.90 OUR SH IP BY : UPS OR MAIL WE ACCEPT GASH , 

8080A . . . 4.50 4.25 4.00 SHI PPING CHRG : ADD $2 .50 CHECK. MONEY ORDERS , 

NEW VISA & MASTER CHRG . 
78L12 .. . ... 35 8251 .. ' . 5.00 4.80 4.50 UP TO (5) LBS. CREDIT CARDS (U .S. FUNDS ONLY) 

CATALOG WILL BE CHARGED TAX : 6% CALIF . RES . APPRDPRIATEL Y 

BECKIAN ENTERPRISES ALL PRIME QUALITY - NEW PARTS ONLY 
SATISFACTION GUARANTEED. 

EDGE CARD CONNECTORS: GOLD PLATED: 
Abbreviations: S/E Solder Eye . SIE Sold Tail: W/W Wire W rap. 

PART # OESCRIPTIU . Row Sp. 1-9pc. 10 ·2~. 25pa. Up. .158" CONTACT CENTER CONNECTORS. ·o· TYPE SUBMINIATURE CONNECTORS. 
BRAND: TEXAS INST. PART I DESCRIPTION . Row Sp. Mpc. 10 ·Z~. 25pca. Up. 
4070 501100 lm11ilCrom. . Z50 tJ .9511 . tJ .5511. t3.1511. 15105 8112 S/E PETfNSC .140 11.80 11.65 11 .45 OUANTITY 
4090 5011 DO lm11I W/W . Z50 4.3011. 3.8511 . 3.4511. 15110 811 Z SIT PETJNSC .140 1.85 1.65 1.50 PART NUMBER DESCRIPTION. 1·9pc1. 10·Z4pca. Z5 ·99pa. 
BRANO: SULLINS : U.l Rig. 15137 811 2 SIT P£TfNSC .zoo 1.80 1.54 1.45 DE SP M1l1 11.6011. f1 .40H. 11.3011. 
1 Z9B85 501100 Soldor Ey1 . 140 8.8011 . 8.1011. 5.4511. 15175 Bl· SIE Sgl1 Row . . 1.70 1.50 1.30 DE BS F1m1l1 Z.Z511. 2.0011. 1.9011 . 
129870 501100 SIT lm11I .Z50 4.50.1. 4.1011. 3.70 15270 10120 SIE .140 Z.15 1.95 1.70 DE 110983·1 2 pc. G11y Hood. 1.5111•. 1.3511 . 1.21111. 
129875 501100 W/W lm11i .250 5.25 4.75 4.20 15275 10IZD SIT .140 2.00 1.85 1.80 
129815 5011 00 SIT Alt1ir .140 4.95 U5 3.95 15435 12124 SIE PET .140 Z.80 Z.35 2.10 DA 15P M1l1 2.3511. 2.15"1. 2.01111. 
129990 501100 SIT Crom1m. .Z50 4.75 4.25 3.80 15440 12124 SIT PET .140 2.85 Z.40 2.15 DA 15S F1m1l1 3.Z5o1. 3.11111. Z.90.1. 

15445 12124 SIT PET .200 2.75 Z.60 2.20 DA 61211-1 1. pc. G11y H1od 1.4011. 1.20.1. 1.15"1. 
OTHER .1Z5" CONTACT CTR COUECTORS: 15506 15130 SIE GRI K11 • 140 2.50 2.25 2.00 DA 61228·1 2 pc. 8l1<k Hood 2.6011. 2.25"1. 2.00.. • 
12305 22144 Sil: No Eon .140 4.15 3.75 3.35 15510 15130 SIT GRI K1y .140 2.40 2.15 2.95 DA 110983·2 2 pc. Grey Hood 1.8011. 1.35"•. 1.31111. 
12759 38172 SIT .140 5.40 4.85 4.36 15515 15130 W/W GAi K11 .200 2.80 2.35 Z.10 

DB 26P M1l1 2.8011. 12790 40180 wrw .250 8.30 5.95 5.00 15800 18138 S/E .140 3.35 3.05 2.10 2.80.1. Z.41111. 

15810 18138 SIT .140 3.00 2.70 Z.40 DB 25S F1m1l1 3.80.•. 3.4011. 3.Z0.1. 

.100" CONTACT CTR CONNECTORS: 15815 18138 W/W .200 3.80 3.20 Z.90 DB 51212·1 1 pc. Gny Hood 1.5011. 1.30.1. 1.10.1. 

10048 13128 Sil: No Eon .140 3.40 3.05 2.15 15700 22144 sre KIM/'IEC .140 2.98 2.90 2.15 DB 51228-1 2 pc. Bl1ek Hood 1.9011. 1.65"1. 1.45"1 . 

10280 25150 sre TRS 80 .140 4.50 4.05 3.80 15705 Z2144 SIT KIM/'IEC .140 3.98 3.30 3.00 OB 110993.3 2 pc. G11y Hood 1.15"1. 1.50.1. 1.35"1. 

10175 20140 sre TRS 80 .140 5.B5 5.35 4.75 15710 22144 W/W KIM/'I EC .200 3.49 3.20 2.85 DC 37P M1l1 4.2011. 4.0011. 3.70... 
10110 20140 wrw TAS BO .zoo 3.30 3.00 2.15 15876 25160 SIE .140 4.85 4.20 3.75 DC 37S Ftm1l1 8.00tl. 5J5oa. 5.50.1. 
10190 20140 SIT TRS BO .140 3.20 2.90 2.55 15880 25150 SIT .140 4.55 4.1 0 3.85 DC 110983-4 2 pc. G11y Hood 2.2511. 2.01111. 1.75"1. 
10486 3817Z sre VICIOI .140 5.50 4.90 4.40 15BB5 25150 W/W .200 4.85 4.35 3.90 
10490 38f7Z WIE Voc1or .zoo 5.80 5.26 4.86 18115 38172 SJE .140 8.50 5.85 6.20 DO 50P M1l1 5.5011. 5.10.1. 4.75"1. 
10600 38172 SIT Vector .140 5.70 4.20 4.80 18120 3817Z SIT .140 8.55 5.90 6.25 DO 50S F1m1l1 9.4011 . 8.80.1. 8.00.1. 
10535 40180 Slf PET .140 5.B5 6.36 4.75 18125 3817Z wrw .zoo 8.75 8.10 6.40 DO 51216·1 1 pc. Groy Hood 2.40H. Z.20.a. l . 00.1. 
10540 40180 W/W PET .200 8.00 5.40 4.10 18145 38172 srr .zoo 8.60 6.B5 5.20 DD 110983-5 2 pc. Gr1y Hood 2.10 ... 2.4011. 2. 10.1. 
10560 40180 SfT PET .140 5.80 5.25 4.95 18235 43188 SIT Mor 8800 .140 8.80 5.95 5.30 

0 20418·2 H1rdw111 Set . so ... .8011 • .71111. 10585 431B8 sre COSIELF .140 8.95 8.25 5.55 16240 43188 W/W Mor 8800 .ZOO 7.80 7.05 8.25 
10806 0 188 SIT COSIElf .140 8.80 5.95 5.30 18280 431B8 SIT Mot 8800 .200 8.60 5.85 5.20 11 Hood Stt) 

10595 4·3188 W/W COSIELF .200 8.90 8.20 5.95 16725 431B8 S/E Mor 8800 .140 7.20 8.50 5.75 
10815 43188 SIT COSIElf .200 8.80 8.10 5.40 

1.C. SOCKETS GOLD. COOLING FANS. TERMS: MINIMUM ORDER: $ 1 S.00 ADO $ 1 .35 For 
W/WAAP J TUR N l.C. SOCKETS Tl~ . bin Quin Handling & Shipping. Orders over $30 .00 in rhe U.S.A. 

14 pin t0.40 ... 14 pin 10.16 ... 1 lo 4 118.00 ... We Pay the Shipping . CALIF. RESIDENTS: Ploaso Add 
18 pin 0.44 II. 18 pin 0. 17 ... 5 to 9 17 .00 ... 6% Salos Ta•. 

8080A PRIME. NOTE: NO C.O.D. OR CREDIT CA RD ORDERS WILL BE 
ACCEPTED. 

18.00 ... 
BECKIAN ENT ERPRIES EIA 8 CONDUCTOR CABLES B'h. long. 

CONNECTORS FOR CENTROMICS 700 SERIES . 

CLASS 11 Typ1 C1bl11. 
Amphlnol 57·30360 

MAIL ORDERS TO: P.O. BOX #3089 1 to 4 pct. 19.00 ... 
1. to 4 pea. 123.00 !i to 9 pea. 7.00 ... SIMI VALLEY, CA 9 3063 5 10 9 pct. 20 .. 00 
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FLOPPY SYSTEMS 
8" Siemens FDDl20-8D 
All Siemens options in· 
cluded In this drive 
may be configu red ha rd 
or soft and single or 
double density, We find 
th is to be an ex tremel y 

l OMBy 
DRI VE 

$3300 

s. 100 
DMA 
CO NTROL 

reliable drive. $430.00 SO FT. 
Fully Shugart compatible. POWER 

UNIT 
$395. 00 

• • 5W' BASF Magical Minia ture Mini WA RE : 

-

drive only 2/3 the size of others 
Is reliable and durable and quickly 
gaining in popularity with our 
customers. Single or dual density 
fast access t imes $259.00 

Tarbell •• • single density. A&T, $265 

• 

$265, kit, $179. A&T $219 w/ 
• ~ purch. of 2 drives. Tarbell double 
• I density , OMA, $399. Delta Double 
~·J11' density, $399. Micromatlon double 
lfj...~ density w/programmable UART for 

OS-1 (see opposite page) 
Call for up to the minute pricing 
on S-J OO DMA controller, LS I-I I 
controUer,cabinetry, e tc. 

PS: OS- J runs on the TRS-80 and can 
transform it from a toy computer to a 
real business machine ! ! ! 

For the first time in something like 10 years, 
a new STANDARD in removable media has 
evo lved, Selected by Datapoint, and others 
who have not yet announced, this drive is 
beautifully simple and easy, if not trivial to 
maintain. 920k8y/sec. transfer rate, 3600 RPM 
39 lbs and only 125 Watts . 

RS-232 port $495, Sorrento Va ll ey single density for App le, $399. 
Daisy Wheel Pr inters Cable Ki ts For 8" Drives with 

1 O' 50 co nd. cable and conn 
ectors. Also power cable and 
connector';_ Flat cable assem 
If you wish . For one drive 
27.50 , two 33.95 three 38.95 

Cable Kits for 5 •;, " Drives as above , but 34 
cond. For one drive 24.95, two 29.95. 

F:~ 
"Power One" Model CP206 
Power Supply adequate for 
at least two drives. 2,SA/24 V 
2,5A/5V, 0.5A/·5V beautiful 
quali ty. $99.00 

CABl NETS lor FDD120and 
801 A drives, or CP206 supp ly. 
Matte finish In mar resistant 
black epoxy paint and stack-
ing design 29.95 

DISKETTES 
(Mrx, Ve rbatim, 
Georgia Magnetics) 
8" S39.95/ l0 
51.4" $34.95/10 

STATIC RAM MEMORY, S-100 

32K · $549.00 16K · $349.00 

«BACK TO SCHOOL» 
KEYBOARD SPECIAL 

CH · RRY " PRO" Keyboard $ 11 9.00 

Streamlined Custom Enclosure $34.95 

BOT H ON LY $ 134.95 !! !!!!! !! 
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Elect rolabs 
POB 6721, Stanford, CA 94305 
415-321-5601 800-227-8266 

Telex : 345567 (Ele ctrolab Pia ) 
Visa MC Am. ~ xp. 

Bl-LINGUA L 8 0 x 24 
COMMUNI CATING 
TERMINA L 

Scroll ing, full cursor, bell, 
8x8 matrix, 110 - 19,200 
baud, Dua l Font Appli­
catio ns. Arabic & Hebrew 
Mul ti lingual Data Entry ' 
Forms Drawing, Music, & 
Switchya rds. $349.00 

Gume Sprint 3 '\45 
PRINTER (factory warr.) $1499.00 
POWER SUPPLY (Boschert) 349.00 
(shown mounted on rear of printer) 
COMBINATION SPECIAL $1699.00 
Cases available . . . . . . . . . . 200.00 
S-1 00 interface card . . . . . . 149.00 
DATA DISPLAY M D N l lDRS 

Used 12" Sylvania mon· 
itors. Composite Video, 
15 Mii z, 120VAC. Re­
built with NEW P39 
an ti-glare tu be S 11 9.00 
New P4, J 09.00, used 
P4 79.00. 
U-fix model, 10/$300.00 

"OEM STYLE" as above, 
will fit any case. (Both 
versions serviced by quali­
fie d tech). Iden licaJ to 
above .but subtract S 12.00 

Televideo 9128 Televideo 920C 
($860.00) ($1020.00) 

New! 

SOCKET 
SPECIAL 

~..J.. 
4-~ 

q,..::5 

TELEVIDEO 9128 
- Upper & lower case 
-Adjustable baud rate 
- 80 x 24 
-Editing capabilities 
- Printer port 
- Second page memory & 

much much more 

TELEVIDEO 920C 
- Same features as 912 8 

PLUS 
-Line & character insert/ 

delete 
- Special function keys 

" Won't Let Go" 

Lo w Profile 

1 CEN T/ Pin!! (0.75/1000 's) 

8 14 16 18 20 22 24 28 40 
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CP/M*Source Code - FREE! when you purchase "OS-1" 
Electrolabs' new operating system for the Z-80 designed to have exactly 
the appearance of UNIX**, including virtual 1/0, "set TTY", a tree and a 
shell, filters and pipes PLUS total compatability with CP/M software! 

OS-1 ' FEATURES 

(Because OS-1 is truly a comprehens ive 
"OS", and not merely a file handl ing 
"DOS",we have changed the name 
from "Superdos" to "OS-1 ") 

VIRTUAL 1/0- copy w ith a single command between fl oppy and hard 
disk, or from TTY to printer to tape to disk ... etc., etc. 
No messy 1/0 routines to write, & no awkward transfers. 

SECU RITY· 9 modes of file protection. user and login protection. 
MUL Tl-USER · up to 256 passwords. {non-simultaneous users) 
16MBy Fl LE SIZE - but no limit to no. of directories per dev ice, thus 

allowing EASY implementat ion of gigantic sto ra ge devices. 
"SET TTY" - fo r printer or crt : tabs, page width , buffer, cu rso r, UC/LC, 

fonts, formfeed, arbitrary control charac te rs etc., etc. 
" LOGIN"· automatically executes user selected programs and " set TTY". 
OCCUPIES 12KBy ·only 50% la rger than CP/M, but 500% more features. 
CP/M & COOS COMPATABLE - your library is guaranteed to runl 

•(N aturally, we are not giving away th e version of CP/ M w ri tten by 
Digital Research, Please pardon o ur pun, but they might object. 
What we ARE giving you is a greatly enha nced versio n of CP/ M 
whic h resides on OS-1, and allows the user of OS- 1 to run any and 
al l of his programs, packages or system util it ies w hich are already 
running on CP/ M. We give you the source code at no charge so 
that you may modify any part of the CP/M to suit you r own sys­
tem reQuirements. At no charge, you also receive the enhancemen t 
allowing 4MBy files instead of 256K.) 

OS-1 (with debugger, linker and screen oriented editor $199.00 

•· .......J" PAPER TIGER 
IDS MODEL 440 
- 8 Software Selectable Character 

Sizes 
- Parallel & Serial Interface 
- 98 ASCII Character set, upper 

& Lower case 
- Forms length control 
- Tractor Feed $949.00 
Graphics option with 2K CRT 

screen buffer add $199.00 

DYNAMIC DEVICES MODEM 
- Acoustically coupled mu<.lem 

assembly set 
- Asynchrous 0-300 Baud 
- Switchable originate or answer 

modes 
- Operates fu II or half duplex 

mode 
- 15 minute assembly $149.95 

SPRINGTIME IC SPECTACULAR 2732 
4116 (set of 8, 16K, mem· 8748-8 (While Supply Lasts) 

MEMORY & EPROM 
2114 
2114-2 
pd 411 
2107 

$ 5.99 
6.99 
2.50 

ory expansion for TRS-80, 
Apple, Exidy) $69.00 
2708 8.95 
2716 35.00 

2.00 2516 35.00 

8755-8 

CPU 
6502 
Z-80 
Z·80A 
8080A 

95.00 
49,00 
49.00 

Update service, per year ...................... . 
Symbolic Debugger ..... . .. , ................. . 

29.00 
150.00 ~~~~~~~~:'I 
150.00 ELECTRO LABS 

8085 
8741 

6,25 
9.95 

12.05 
8,99 

22.00 
79.00 

MACRO-Assembler (Creates relocatable code) . .. .. . FLOPPY CONTROLLERS 

"C" Compiler ........ ...................... . 660. 00 PO B 6721 Stanford, CA 94305 1771 $26.95 
1791 37.95 

FORTRAN Compiler ........................ . 100.00 415-321 -5601 800-227-8266 Pd372 39.00 
BASIC Compiler (very fast) .................. , . 350.00 Telex: 345567 (Electrolab Pia) MISCELLANEOUS (CALL US!!) 

H~r.9Rb1CS 
for B&W and Color Imaging and Graphics 

Ligh t pen, A·D, D·A, TV synch ro (needs no time base 
correction or adjustmen t with anythin g between ran­
dom interface & NTSC co mme rcial sta nd ard) . T. V. 
single frame grabber ("snapshot"). Up to 1 Byte of a t· 
tributions per pixel. 

LSl-100 & S-100 applied to: 
Graphic Presentation - such as computer generated animation & other 
11raphic displays up to 256 colors & up to 256 b&w gray scal es. Image 
Analysis - using built-in FRAME GRABBER, for medical lma11e en­
hancement, contour analysis, & panern recognition. Commercial "fV 
Tilting & Advertising - using synchronization capability. Interactive 
graphics - using light pen accesso ry. 

BASIC CONFIGURATION -
LS l-11 $ 1995. S-100 $1265. 
For TRS-80/Exidy Add $595.00 
In cludes: Data Board· 32K (480 
x 512 x 1 pixe l) D·A 16 level video 
generator. Video Synchronizat ion 
Circuitry . Address Con trol & Tim­
ing Board, 

FEATURES - H i~h soeed. OMA 
or 2K8y wind ow memory mapped inte rface. 
Full NTSC commerc ial color capabi lity. Low 
power consumption. E xcellen~ Software 
Options - Accessories - Software 
Options include: ligh t pen, auxill iary outputs, 
text mode, memory and much more. Acces­
sories inc lude: b&w and color cameras and 
monitors. Software: "Plot" 20 or 30, 
"Tilting''~ .,Conto u r'', "Image Enhance­
mentH, ,. Vector Curve Generation". 

Call for price and details 
'CPM and "UNIX 

trademarks of Digi ta l Research and Western Electric respec t ively. 
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MATCHMAKER TECHNOLOGY 

TURNKEY DISK SUBSYSTEMS 
vSORCERER 

v TRS-80 

vAPPl.E 

vHPIB 

vPET 

DISK IS 
IN!!! 

For thow IM'IO w1~t1 10 avoid th~ 

avg11va1lon. lurn,..51,111i1a1jon, 1n· .. 
noyanc~ e 1c .. ol 1U1.C!mbllng your 
own 1ub1ystom. plug ln onit GOii! 

APPLE 
FEATURES: 
- 28"' Floppy DISK DRIVES iSin~leSidedl 
- Color Coordil'\ilteQ Cabinet with Po.....er Supply 
- Expanded version of APPLE-DOS 
- Single Densi ty Disk Con troller 
- Fu ll Cabling, Connectors+ Documl!nlation 
- Assembled and Tested 
- Plug In •nd GO l ll S1695.00 

OPTIONS: 
- 2 8" Double Sided Drives {In place of Single Sidedl 

$2395.00 
- 16K lntcrn31 Memory Expansion Kit 69.00 

PET 
Prices and spcd fica1ioos same as for APPLE except 
PET Ooeratcs via PET·OOS 

TRS-80 
Prices and speci ficat ions same as for SORCERER with 
following examtions: 
- Expansion Interface necessary 
- Space for up to 48K plug-in dynamic: n1emot'y on 

Controlli?r Catd 
- Software package as above $ 995.00 

SORCERER 
FEATUR ES: 
- 2 8" Single Sided Floppy Disk OriYCI 
- Single and/or Double D<msi1y 
- Co lor Coordinated Cabinet w11h Power Supply 
- Full RS·232 Interlace 
- OS· 1 Disk Operating System~ Fully CP/M 

comp.a t ible) Cf' JM 1 ~ • ••111u•r•<1 u.e1 ...... ~ or o,c;,,.1 M-...c" 

- Full C3b1ing. Connectors + Oocumenunion 
- Assembled and Tested 
- OneS· IOOSlot available fo, Memory Expansion 
- Plug In and GOl 11 $2195.00 

OPTIONS: 
- 2 8'' Double Sidecl Ori1i1es { In place of Single Sld~l 

$2845.00 
- 32K Dynamic RAM Memory Ooard, As:Wimbled 

and Tested S 299,00 
- 16K Dvnamlc RAM Internal Memory Exponsion Kit 

$ 69.00 
- Deluxe Business Softwan~t package Includes: 

C BASIC 
WORD PROCESSING SOFTWARE 

INTERACTIVE " 819 4"' : 
General Ledger, Acc1s. Payable, Acxts. Rt:ic. 
and Payroll S 695.00 

- IO MBY Remoyeable Hard Disk - Call for O~l<tlts 

ANOTHER Fine Product brought to you exclusively bv the folks at : 

In Californ ia: 415-321 ·5601 
Outside C.I: 800 227-8266 Electrolabs Worldwide: 

TLX : 345567 Electro labs PLA 

POB 6721, Stanford, Ca. 94305 
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OUR BEST SELLING MEMORY 

EXPANDORAM 
EXPANDABLE TO 64K USING 4116 RAMS 

Interfaces with most popular S-100 boards 
Bank selectable: PHANTOM provision 
Draws only 5 watts lully popula ted 
Desiqned to work w ith Z-80. 8080.and 8085 systems 
No wa it slates requ ired 
16K boundaries & protect via dip swi tches 
Kits come with sockets for full 64K 
Invisible relresh 
MEM-16130K (16K KIT) ............. . ... $239.95 
MEM-16130A (16K A& T) ..... . .......... $289.95 
MEM-32131K (32K KIT) .. ..... ...... ... . $309.95 
MEM-32131A (32K A& T) ......... . .. .... $359.95 
MEM-48132K (48K KIT) .. ... .•..•.. . .... $379.95 
MEM-48132A (48K A& T) . .. ............. $429.95 
MEM-64133K (64K KIT) .. ...... ..... .. .. $449.95 
MEM-64133A (64K A& T) ...... .......... $499.95 

SOLID STATE MUSIC 

PB-1 
EPROM PROGRAMMER FOR 2708 OR 2716 
MEM-99510K(KlT ) ...... ........... ..... $125.00 
MEM-99510A(A & T) ...... . .. ....... .... $175.00 

VECTOR GRAPHICS 

HI-RES GRAPHICS 
256X240 S-100 HI-RES GRAPHICS BOARD 
IOV-1070K(KIT ) .... ... ..... .. .......... $150.00 
lOV-1070A(A & T ) ..... . ...... .. ........ $199.95 

LIMITED TO STOCK ON HAND 

SOLID STATE MUSIC 

1/0-4 
2 SERIAL & 2 PARALLEL 110 PORTS 

l0l ·1010K(JADE KIT ) ...... . .. .......... $149.95 
l0l -1010A(A & T) ......... .. .... $199.95 

SD SYSTEMS 

SB C-100/200 

t' 
S- 100 bus compa tible Z-80 CPU 
l K o f on-board RAM 
4 EPROM sockets accomodates 2708. 2716. or2732 
One parallel and one serial 1/ 0 port 
4-channel counter llmer chip (Z-80 CTC) 
Soltware programmable serial baud rates 
CPC-30100K (2 MHz KIT) .... ...... . • ... $249.95 
CPC-30100A (2 MHz A& T) .... . ......... $299.95 
CPC-30200K (4 MHz KIT) . . . ... $289.95 
CPC-30200A (4 MHz A& T) ...•. .•.•..... $339.95 
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GET THE INSIDE TRACK 

JADE DOUBLE-D 
DOUBLE DENSITY DISK CONTROLLER 

Read/ write sing le or double denslly. 8"or 5 '!."drives 
On board Z-80 insures reliab le operation 
CP/M compatible in either sing le or double densi ty 
Density is so ftware selectable 
Up 10 4 sing le or double sided , single or double 
density drives may be mixed on the same system 
EIA level serial printer interface on board - up to9600 
baud (perlect for despool ing operations) 
Al l the hard work of disk access Is done by the on 
board Z-80A and 2K memory, leaving your host 
CPU l ree lor its normal duties 
Uses IBM standard form ats lor proven reliability 
THIS BOARD REALLY WORKS 111111 
IOD-1200K (DOUBLE-D KIT ) ... ..... .... $285.00 
IOD-1200A (DOUBLE-DA& T) . ..... .. ... $349.00 
100-12000 (MANUAL ONLY) . ...... ..... $15 .00 

SD SYSTEMS 

VERSAFLOPPY II 
DOUBLE DENSITY DISK CONTROLLER 

Single or double density floppy disk controller 
985600 by tes on 8" double sided diskettes 
259840 by tes on double sided 5'!,," d iskelles 
S-100 bus ( IEEE) standard compa tible 
IBM 3740 lormal in si ngle density 
8" and 5 \14 " drives cont rolled s1mullaneously 
Operates with Z-80. 8080. and 8085 CPU 's 
Controls up to 4 drives 
Vectored Interrupt opera11on optional 
tOD-1160K (KIT) ...... . ............. . .. $335.95 
IOD-1169A ( A& T) ................... .. .. $385.95 

SD SYSTEMS 

VERSAFLOPPY 
VERSATILE FLOPPY DISK CONTROLLER 
IBM 3740 soft sectored formal 
S-100 Z-80 or 8080 compatible 
Controls up to 4 single or double sided drives 
Compatible with all popular disk drives 
CP/ M compalible 
Listings for conlrol software included 
IOD-1 150K (KIT) .. .. ....... . ........... $189.95 
100-1 150A (A&Ti .. . . ... .. ... . .. .. ...... $239.95 

NEW DISK OPERATING SYSTEM 

SOOS IS HERE 
WE THINK IT'S SUPERIOR 

SDOS Is a CP/M compallb le operating system 
designed lor lhe S 0 Sales Versall oppy I or II . It 
requi res the SBC-100/Versalloppy board sel and 
luncl •ons as a superset ol CPI M. giving 19 
add11iona1 lunc11ons including l11 e allributes. disk 
label. and read/write logical b locks It provides 
addit ional protec tion features. and is expandable 
to a multi-user real-time syslem 
SOOS se lls for $200.00 

CALL FOR SALE PRICES !!! 

32K STATIC RAM 
EXPANDABLE BK/ 32K, 214MHz, KIT/ A& T 

NEW 2 OR 4 MHz REV. C BOARD 

THE JADE BIG Z 
Z -80 CPU BOARD WITH SERIAL 110 PORT 
2 or 4 MHz switchab le, on-board 2706, 2716. or 2732 
EPROM useable in SHADOW mode (full 64K RAM ) 
Automatic MWRITE generation if no l ront panel 
On-board USART for sync or async RS232 
CPU-30201K (KIT) . .... .. ..... .. ... ..... $159.00 
CPU-30201A (A & T) .. ... ..... .. .... .. .. $209.00 

SD SYSTEMS 

EXPAND ORAM 
4 MHz RAM BOARD EXPANDABLE TO 256K 

S-100 bus compatible. up lo 4 MHz operation 
Expandable memory lrom 16K to 256K 
Dip switch selectable boundaries 
Page-mode allows up 10 8 boards on the same bus 
Invisible refresh , PHANTOM output disable 
Designed to operate 1n Z-80 based systems 
MEM-1 6631K (16K KI T ) ................ . $295.95 
MEM-16631A (16K A&T) . ... ... , ... ..... $345.95 
MEM-32632K (32K KIT) ......•.• , •.. .... $369.95 
MEM-32632A (32K A& T ) .....•....... . • . $419.95 
MEM-48632K (48K KIT ) .... .•. ....•..... $444.95 
MEM-48632A (46K A& T) . ..... . ..... . . . . $494.95 
MEM-64632K (64K KIT ) .......... ... .... $519.95 
MEM-64632A (64K A&T) . ... . ... . ....... $569.95 

VECTOR GRAPHICS 

12K PROM/RAM 
1K OF STATIC RAM AND 122708SOCKETS 
MEM-12340A(A & T. NO PROMS) ....... $135 .00 

BEST BUY RATED 

TV-1 ONLY $7.95 
OUR BEST SELLING R. F. MODULA TOR 

GET YOUR " ROCKS" OFF .. THE SHELF 

CRYSTAL SALE 
WE STOCK 40 STANDARD FREQ. 3 FOR 512 

TIMELY SPECIAL 

60 Hz TIME BASE 
CRYSTAL CONTROLLED KIT ONLY 54.95 

COMING SOON 

NEW JADE P/S 1/0 
PARALLEL/SERIAL/INTERRUPT BOARD 

Z-80 SIO/ PIO. 2 CTCs, expands 10 2 SI Os. 4 CTCs 
4 serial ports (async, sync, bisync. SDLCI HDLC) 
2 paral lel ports with full handshake 
Software baud rate generalors. inlerval ti mers, 
counters. and generates 32 vectored interrupts 
Designed especially for MP/ M multi-user mulli­
tasking operating systems. For use with Z-80 only 
101-10459 (BARE BOARD) ... .... .. . .... . $45 .00 
IOl-1 045K (KIT) .. .. ....... . .. ..... . . , . . $169.95 
10f-1045A (A & T) ............. ......... $224.95 

SALE SALE SALE SALE SALE 

EPROMS 
BUY NOW AND SAVE 

1702A ........ .... .... .. . .. .... .. ..... . .... $4 .95 
2708 ..... ........ . .. .. . ...... .......... ... 56.95 
2516 ... "" ............. ... .. ........... 534 .95 
2716(T.I) .. ..... . .. ..... ... ...... ... . . ... 34.95 
2716(5 VOLT) ........................... $34.95 
2758 .. . .... .... ........... ............. 534 .95 
2532 ..... .. ...... ................. ...... 574.95 
2732 .. ........ ... .. .. ... . . ...... .. ...... 574.95 

CALL FOR PRICING ON LARGE QUANTITIES 
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PRICES SLASHED FOR MARCH 
CALL TOLL-FREE AND SAVE ' • 

800-421-5809 CONTINENTAL U.S. 800-262-1710 INSIDE CALIFORNIA 
• 0 

TERM INAL SALE 

ADDS REGENT 
OUR FINEST LINE OF TERMINALS 

ADDS REGENT 20 .. ..... .... ..... $795.00 
ADDS REGENT 25 .... .. ........ .. ..... $850.00 
ADDS REGENT 40 .............. ...... $1195.00 
ADDS REGENT 60 .................... $1495.00 

SPECIAL PACKAGE PRICE 

RS-232 SET $6.50 
1 MALE DB-25, 1 FEMALE DB-25, 1 COVER 

MICRO WORKS 

2708 PROGRAMER 
FITS STANDARD SWPT 6800 110 SLOT 

LIMITED SUPPL Y(A & T) .. ......... . $75.00 

VECTOR GRAPHICS 

S-100 CARD CAGE 
17" RACK WITH 18 SLOT MOTHERBOARD 
ENC-116100(A & T) ............ ..... ... $210.00 

SPECIAL CLEARANCE SALE 

4K EPROM BOARD 
HOLDS UP TO 16 INEXPENSIVE 1702A's 

MEM-04220K(K IT NO PROMS) ........... $45.00 
MEM-04220A(A & T NO PROMS) .. ... , ... $79.95 

JADE 
MEMORY EXPANSION KITS 

FOR 

TRS-80 APPLE EX/DY 
Everyth ing you need lo add 16K of memory to your 
computer. Your kll comes neatly packaged with 
easy to fo llow lnstrucllons. In just mlnules your 
computer is ready lo lackle more advanced 
software . 

$69.00 
SALE SALE SALE SALE SALE 

TRANS!STORS 
LOOK UP THE SPECS AND STOCK UP 

2N456A ..... .... .. .. ................... 10/$1 .00 
2N718 .. . ............... . ... .. ..... ... .. 10/$1.00 
2N2222A ................. ... ....... . ... 5/ $1 .00 
2N3392 ........... .. .. . f>.1'10 .. 10/ $1 .00 
2N3741 .. ...... _ ... _ ... . .. . . oi-1 t\ ....... 2/ $3.00 
2N3904 . . . . . .. .. . 0 cY.. ............. 81s1 .oo 
2N4013 ... .. ...... O 5\ ......... ....... 20/ $1 .00 
2N4348 ... .. .. ~0 \ ..................... . 3/ $5.00 
2N5088 .. l..'\'j\1\ ............ , ...... ....... 5/$2.00 
2N5434 ... _ . ........... ... ... . ..... ...... 5/ $1 .00 
2N5449 ...................... . .. . ... "· ... 5/ $1 .00 
2N6569 ....... . .. . . _. _ .. 4/ $1 .00 
3N81 .................... . . _ . .. 5/ $1.00 

MICROP RO CESSO RS 6800 PROOUCT 
F8 ... .. .......... $16.95 682 1P ... S5.25 
zao (2MH• l .. s 10.95 6828P S 12.00 

6834P ... 5 16.95 Z80A (4M Hz) $1 4.95 1---------------------1 CDP 1802CD $24.95 6850P $4.80 
6852P 57.50 

INTEGRAL DATA SYSTEMS 

THE PAPER TIGER 
132 COLUMN DOT MATRIX PRINTER 

Up 10 198 CPS 
I 75 to 9.5 rnch ad1us1able 
tractor and fric1 Ion leed 
Parallel and serial 
Interface. 
98 charac ler ASCII set . 
80 to 132 columns 
6 or 8 l ines per rnch 

, "//" 
SPECIAL '< 

SALE 
PRICE E1gh1 software selectable / 

c haracter sizes '-'--·"'-------'--J 
11 0. 300. 600 . or 1200 baud . 
PRM-33440 ........................ . . $950.00 
PRM-33441 (GRAPHICS & 2K BUFFER) . $1050.00 

GUARANTEED PREMIUM QUALITY 

JADE DISKETTES 
MAGNIFICENT MAGNETIC MEDIA I 

5'/•" sing le sided , sing le densi ty. box of 10 
MMD-5110103 (SOFT SECTOR ) ......... • $29.95 
MMD-5111003 (10 SECTOR) •. .. . .. .. .... $29.95 
MMD-5111603 (16 SECTOR) • ... .... . . . . . $29.95 
5 1/ 4 " double sided. double densi ty. box o f 10 
MMD-5220103 (SOFT SECTOR) ..... . .. . . $39.95 
8" sing le sided, single density. box of 10 
MMD-a110103 (SOFT SECTOR ) ...... .... $34.95 
8" sing le sided, double density, box of 10 
MMD-8120103 (SOFT SECTOR ) . ... . . .... $55.95 
8 " double sided. double density , box' of 10 
MMD-8220103 (SOFT SECTOR) .......... $57.95 

CP/M 2.0 6860P . 59.25 t------------------~ 
6502 .. . .. .. $11.95 
6800 $12.50 

OlgUal Research has cione 11 agam 1 Thi s new release c f lheu 
industry siandard d isk operating system is bound 10 be an 
oven b igger h1I lhan lhe original version. All ol lhe 
iundamenla l l1 le·s1ze restnc:llons ol relea se 1 have been 
ehm1 nated , wh ile mam1am1ng fu ll compatlb i llty w 11h the 
eafher 1Jers10ns Tn1s new rereasc can be held -co nfigu red by 
1he user for a smgle min1·dtsk up through a mult iple dn\le 
hard-dtsk sys1em w1•h 128 megabyte capac:tty Field 
conl1gura11on cnn be accompt1shed aslly lhrough use of the 
Mae<o Li 1ary IDISKDEF) pro vided w1lh CPI M 2 0 

A powerful opera ling system for only ... S 150.00 

6802 - $20.00 
8008· 1 $15.95 
8035 . $24.00 
8035-8 . .. $24.00 
8080-A . $1 0.00 
8085 $23.00 
TMS9900TL $49.95 

8080A SUPPORT DEV ICES 
82 12 $5.00 
8214 - $4.65 
8216 . . $2.95 
8220 (2MH>) $4.30 
8226 52 .75 
8228 $6.40 

--------------------! 8238 56.40 

JADE'S NEW MOTHERBOARDS 

THE ISO-BUS 
WE'RE PROUD OF OUR MOTHER ! 

6-SLOT 
BARE BOARD .. .. .. . .. .. .. .. . $24.95 
KIT . . . $49.95 
ASSEMBLED & TESTED ................ $59.95 

12-SLOT 
BARE BOARD ....... _ .................. $39.95 
KIT ......... .. .......................... $89.95 
ASSEMBLED & TESTED ... . .. .......... $99.95 

18-SLOT 
BARE BOARD .. ... ....... .. ....... , .. .. $59.95 
KIT .•.......... . . . . ............. ... .... $129.95 
ASS EMBLED & TESTED .... ...... .. ... $149.95 

KIM-1 compat ible 
On-board printer 
Full ACSll keyboard 

AIM-65 w/1K RAM .. $375.00 

4K Assembler/ Edltor .. S800..-0oo~!!!:'::'.!!!!~rl!_~':J 
Special Package Price $599.00 

4K AIM ·65. 8K 6ASIC ROM. Power Supply. an<! Case 
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8243 $8.00 
8251 57.50 
8253 $20.00 
8255 $6.40 
8257 $19.95 
8259 519.95 
8275 $69.95 
8279 $17.70 

USRT 
S2350 s 10.95 

UAR TS 
AY5· 1013A . S5.25 
AY5-1014A $8.25 
TR 1602B $5.25 
TMS6011 $5.95 
IM6403 . $9.00 
BAUD RATE GENERATORS 

MCl44 11 51 0.00 

6862P .. S 12.00 
687SL $7.30 
6880P . . . - $2.50 
CHARACTER GENERATORS 
25 13 Uppor .......... S7.95 
2513 Lowet . , SG.75 
25 13 Upper (5 voll ) . . 9.75 
25 13 Lower (5 volt) $1 3.00 
MCM5571 u p scan S13.00 
MCM6571A down scanSl0.95 

PROMS 
1702A .. $5 .00 
2708 . SB 95 
2716 539.95 
27 16 (5•) 539.95 
2758 (5• ) .. 530.0 0 

DYNAMIC RAMS 
41 15/ 4150 8 fo r $74.95 
2104/ 4096 $4.75 

SPST DIP SWITCHES 

if iii 
1 4 e 'B 9 ro _,. .... ., .. 

PART NUM6ER 
SWD-103 
SWD-104 

NUMBER OF SWITCHES PRICE 

SWD-105 ~ 

SWD-106 C. pi_\.."° 
SWD-107 -1 
SWD-108 
SWD-109 
SWD-110 

3 $1.00 S-ktlf 
4 $1 .05 ~ 
5 $1.10 ~ 
6 $1.15 S.1.29' 
7 $1 .20 St-:30' 
8 $1.25 ~4 
9 $1 .30 ~6 

10 $1 .35 s.H1I 
21076 -4 53.95 t--------------- -----
TMS4027/4096 . 54.75 

STATIC RAMS 
21L02 1450ns) . . . 51.50 
21L02 (250 ns) . . . $1.75 
2101 - 1 ...... $2.95 
211 1-1 $3.25 
211 2· 1 .. . $2.95 
2 1 UL (450 ns) .. $5.75 
2114L (JOOns) 55.95 c3 

TEXTOOL 

~ 
ZIP* DIP II SOCKETS 

::milll1ill L~ 111"m ~: :: lh. 
TMS404 4 (450ns) $8.00 
TMS4044 (300ns) $9.95 
4100 (200ns) . $9 .95 
4200A (200ns) ...... $9.95 

16 PIN z1p• DIP II . . ...... $5.50 
24 PIN z1p• DIP II . ................. $7.50 
40 PIN ZIP• DIP II ............... . . 10.25 

• ZERO INSERTION PRESSURE 

SPECIAL PRICE FOR MARCH 

NOVATION CAT 
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page DIGITAL ELECTRONICS 

-""'IDH Series - Headers 
PC Mounting Wire Wrap 

Pins Straight Right Angle 1-9 10-24 25-99 Pins Straight Right Angle 1·9 10-24 25-99 

10 IOH·10S IOH-10SR .95 .72 .70 10 IOH·1 0W IOH· 10WR 1.95 1.65 1.55 

--~ 
20 IOH-20S IOH·20SR 1.30 1.15 1.10 

26 IOH·26S IOH-26SR 1.75 1.50 1.35 

34 IOH·34S IOH·34SR 2.25 1.95 1.75 

20 IOH·20W IOH·20WR 2.75 2.50 2.40 

26 IOH·26W IOH·26WR 3.50 3.25 3.15 

34 IOH·34W IOH-34WR 4.25 3.95 3.75 

"" 40 IOH·40S IDH-40SR 2.55 2.35 2.15 40 IOH-40W IOH·40WR 4.75 4.50 4.25 

50 IOH·50S IOH·50SR 3.25 2.95 2.75 50 IOH-50W IOH·50WR 5.95 5.60 5.40 

Ejector Ears for above. 41$1.00 201$3.00 1001$10.00 

• Header Is permanently mounted on PCB and accepts IDS sockel connectors . 
• Slraighl or righl angle mounllng opUons available for both solder and wrap pin terminalions . 

IDC Card Edge Connectors 
Pins 1-9 10-24 25-99 

20 4.15 3.75 3.30 -
26 4.75 4.30 3.8() 

34 5.70 5.10 4.50 --
40 6.50 5.80 5.25 

• Solder termination length lor either .062 '" or . 125" PCB . 
• Ejector/Latch available, latches IDS sockel In place when closed . serves as e)ector when 

open. 

25 Pin 'D' Subminiature 

1·9 10-24 25-99 

Plug 6.00 5.25 4.70 

Socket 6.35 5.60 5.00 

50 7.00 6.30 5.40 

iflll' Insulation Displacement 
-""'Cable Plugs Sockets Socket Streln 

Pins Connector 1·9 10-24 25-99 Relief 

Pins 1-9 10-24 25-99 100 10 IOS10 1.40 1.20 1.1 0 .25 

14 1.30 1.25 1.10 .95 20 IOS20 2.00 1.85 1.75 .25 

16 1.50 1.40 1.25 1.10 26 IOS26 2.50 2.40 2.30 .25 

24 2.25 2.15 2.00 1.75 3 4 IOS34 3.25 3.10 2.95 .25 

40 3.75 3.50 3.25 2.95 40 IOS40 3.95 3.70 3.55 .25 

• Provides pluggable termination of cable to PCB thru IDP plugs and slandard 
50 IOS50 5.00 4.60 4.40 .25 

DIP socke ts such as RN ICN series DIP sockets. 
• Single piece design for easy handling and assembly. 
• Cover latch allows cover swivel for easy cable insertion. 

• Provides oluggabte termination of cable lo PCB thru IDS sockets and IDH headers 
• Single piece body construction for easy assembly. strrun relief attached alter assembly 
• Rugged cover latch and optional strain relie l for dependability 

• Tapered pin tip permits easy Insertion in to IC sockets. • Slrain retlof can be purchased separately. 
• Strong leads for multiple insertions without damage . • Molded orienlation tab . 

-""'Transition Connectors -""'Cable 
1-9 10-24 25-99 

10 1.50 1.35 1.25 

20 1.75 1.60 1.50 

26 2.25 2.00 1.75 

34 2.50 2.40 2.30 

40 3.00 2.80 2.60 

50 3.60 3.45 3.15 

• Connector used to permanently attach cable to PCB. 
• Lead length options for .062" and . 125" thick PCB. 
• Rugged single piece design lor easy assembly and dependability. 
• Cable can be attached before or after soldering connector to PCB. 

Note: Custom crimping available on all products for proto-type 
quantities at 504/connection. 

Gold: All parts on this page except Cable are gold plated . Because 
of the volatility of gold pricing, orders may be subject to a gold 
surcharge. 

Conductors Solld Color Color Coded 

10 fl. 100 ft. 10 fl. 100 fl. 

10 2.90 17.00 4.00 30.00 

14 3.40 23.80 5.00 42.00 

16 3.70 27.20 5.60 48.00 

20 4.40 34.00 7.00 60.00 

24 5.00 40.80 8.00 72 .00 

26 5.40 44.20 8.60 78.00 

34 6.80 57 .80 11.00 102.00 

40 7.80 68.00 13.00 120.00 

50 9.50 85.00 16.00 150.00 

• Compa11ble w11h ci ll RN IDC ptOducts 
• W1rn SPUcmg 050" "± 002··. 28 ga s tranded 
• 1 O thru 50 Conductor Laminated Cable Solid Color (wtlh wire one mark) or Color Coded 
• Available Jn 1 00 1001 rolls. or 10 loot t nglhs 
• Meels UL FA· 1 Verti cal Flame Test 

135 EAST CHESTNUT STREET No. 5, MONROVIA. CALIFORNIA 91016 • (213) 357-5005 • TWX 910• 585 • 3484 
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Your Cho ice, S200 Value 

I) Graphics Opt i on Package 
2) lnlerl ace for APPLE II 
l )TRS-80 Pr i nter In terface 

C.1h(c1nil ;l U1 gilal h ;ls l't"5t·nth 
rcs ... ·;1r1 ·hc..•d 1hc comph:t •· luw 
cusl pdntc·r m:u·h·L Jt lti uu 1-
npi 111 011 1h .1t t he lllS·HU l' .1pt•r 
Tl/,.ll'I" Is . wlthu111 douht. \ hi" 
wo.i.;1 Vt.•rsatilc :ant.I c.1ffor.1 the 
h1.:st \'a.ltH.' of n.ny pri111f' 1· cos1 -
in14 umh•r .~ I .COO . 

l' ht~ lJU.d lh dot ni.1tr1x prltHL' I 
ilworporoHeS sui:l1 ft.· .1.ui t' t·s us 

sofhvu1•1 • s ••l ,·d.Lbl c 1'11Jraclcr .S I?.· lo ull o\\' IJJ"tlll tlct1s1th.·~ up10 I :12 
d1.1 r~w11•rs Jl •' r" Jin, . Full fo r ms h~u1d!rng t·.i pabi ll t it!s dnd 11-.11 hH' 
11•1·11 nw:.: h .m s 11 0 1dJust01hlc to tJ . ;i". l'lw P.11w1· l'i~e1· ls 1·ni;:in1·1•1'1•d 
lti u.1:c·1~ p 1 1· it l11 · r p;11· rll h .· I 1n• fl S232 seriul ,,SC.: I J. IJ0 /220 \ .~O f(i0 11 1... 

~ t:J ttfi .00 plu s s hl >tn l! 

CONNEC~.?,,~.s g~~~ec to~ 
m•'•op~~:~~••d ~II 

., GOLD 
DB 25 S l•m•le _,.....,...,....,.,,ml 100 PIN 

,,~ • '''" lh.•t t . •ll!unll • 11,, , , .1 ,., t1• 
110'•• 1t .. 11 ,.ua.111 .. n "' •flu• •I 1•r 

•lu '4, l~I' o\ • fl +I" I'• St:lllh •Ill'• o<-, I"• 

j•! Ii' !I I •Ii" •I '"" UIU ~..I• 'I·,, 11.~ '\l•I l •. ,,J 1u •lt•t II 
1 1 ~. 1 Ill• I I• 1 1tro ~,,.,,.,, \ ·ltl r <11111 • 1111• 11 

s3 ,25 IMSAl/ALTAIR >'d I • h,\ ;II :·"1:1:1~ 1:::,: ·::1 ~ .. ~:;:,,.,,I :·'~'./;,~,_'~~·\~~:~.l:;•·.,17/~ ;: • 
n J I• 1 111 •''' I rul I·• "t "' u.•I, 11 ·•If• "'' 1 \l111r • 111:111 1u1r ••r111~-. ISK MEMOR 

lmul solder .1251. .250 12.95 3/ 1 l .50 I r • 411 I I I. " '·•H \•••.WI •U1tn I up'",, tlHf•·,.·-fll · ·•···1r11 .• 1 u •• 
Ql y fr . m.ale hd. 
10 l .OS t.95 1.15 
25 2.95 1.79 I.OS 
100 2.65 1.67 .95 
500 2.25 1.60 .15 
II< 1.97 J.37 .13 

lmul w/ w .J25centers U .95 3/S IJ,00 '" I h 11 I'''' l•I• · ••• • 1,,,,,,, I ' 11" -.\,.It 11 , .j{) lu • '"'"''l "''"'" 
Altair soldtrhll . 140row s s .95 J I US.00 • t• I· \ I uc1 '' ' o11\ 11 h• IU1!1H"1 ·•1 11,.. I"' I.~• • 

SPEC IALS 
22144 Kim e)'elet .156" U .95 l ! SS ,00 

11.. 11 I" •\ ,, ' I\ .1 11 l1lo Ill • lu 1 .. u ,"' 111 1• •U"'I'""'"•'": 
I I r •u.,11 \I 1•t• f ~ ••11.-..1 t;.,. ,.,.,i, . , • . . . . . . . . . . , • •I 1.11, 
t. l o 1 11" I' lo 1 l l!t u1••U• t'1.111'1<1ll• r .............. IJJ, (I• :ZS/ 50 solder t 1b .156" Sl.09 11 s:z .oo 

3617 2 wide pos t w/ w.156 11.95 l / U .00 \11 1 ... 1ul1, I .t 11 \1.,,1;,1, .,,. \\., I/ , .. tdi ••••••• Ii. ", 

I 0 l'11k 501-
-; l0- '1 rB ~ I &t•fl rurn .11 . ~:u 00 ,S:i. ;;o 
; 10 .! U oubl, · l'J: I·· •wh i i '"1, u a G. 00 
'i-il-fl IJcrul~lt• .l.:tl'ltlV .'.LI. 00 I. !•0 
ltl · 1J IJt·1u~ l 1• IJnobl" i0.00 6.60 
i ·l•l- 't.! 8" I I ;:i_rtJ s·"~lut· .!~t OU J. -,u 
-: 11-(0)lJO)(l6) :\ l l l"mu11 ~t 'J,00 3. -.o 
1.1hr:i r· y •''.l~'· ro1· ltl '1' .1hcov1·; 1\dtl ~:t. 00 
ICt I i\ !)ala C ;,s •h:t l• .' ~. !'i O 
I ll' I OU ~ 1tn 1 CarLr~tl J.lt' I G.00 
I ' t : ·wo 1> ·tln. C~ r t r . d j.!• ' :!0. 00 

~. Shugart Associates 

SASOO·R Floppy Disk Drive 
l'lw ll1t1!'H 1·usl .. ff1•( 0 11\1•• \\'.!\'to .,. Jo r 1• dn l ~i Jll'!ll" -

1•'\S lll C mto1·111at ao11 . \\lt• ·11 1·.111 1! 011\ n .•,·.:i ll 1s a 

pr1 nw (.u wr. 1'11· · S. \ HOO 1,; fu l h c· n111p ;111hl t· 
\\ t h th • IB:'\1 37 10 f111· m .1t. W1·1t•· 11rot-·.-1 1·1 r -
1·1,1l r ·., lim 11·;i 11ll~· n ; 111 1·, "- :-;h11&:;1r•t ..:1uallt y . 

XEROX 800 
WORD PROCESSING 

KEYBOARD 
ASCII ENCODED 

n • Yl I, I , I, ••-• 
Gd - • • • • • • • • 1 _ • - " ... ~..... . .. - . . . . . . .. - . 

COLOR• GRAPHICS• SOUND 

S988 
PLUS SH IPPING 

Mlr; . ~ 'LI& . 
Reh II ... . 
11195 

i'P1i• -:-:' .. " •• •r1lpr .. ·• •1r11: •.t·VIJu.•td 1111 
'".uiul1._tu r•.Ji t\' :\1l(·1••••Wltd1i .. r1u .. 1u 1r., 
:\~r ll:t lllMI ..... r.1 1"'"'"·1dl1L1 111 •1\:11 , 
I t1~- 1o,,~1.,ur<1 <J.1111\llll .. ,.,., , 11 1111 _\,St: I [ 

1·1111\t .d •••r • 1tt1 ,,. • •i•t1U1 t.11111~1 . ..,1,,,1" 
fl\(,Lll\ h.1·v11 tu ·hifl .. 11<1 <!·~dolt · f11n111•-.1 •• 
•p<·(ll.il ~ lr .1 r .u 1.,r•. t-.inr.i 1,.,..,, \. " I ~Ir r. 
R " l1;1rn' ' kn•• 1r• 1k·•11't1n l 1111"!11r l.1vuu1 
ur lhu lo,")'IJ•••l"\l I•• l'lr• 11l 1I• 1111 111,),1 )o·lur• 
1r10. 17 1Uum111.1l •••I k••Y• '"'"""(a,. ~P•·o· l .• l 
w1•r1t pNte•, .. 011; j:tJOl• 11. 111<· ••·)'bo •.i rd I• 
•"J llll lJH..J w1rh ,.,..,.11 • ., ,, 1,.,.t1n t ..... 111 ~ . fo r 
.J.. Ordru:: 11111 .. 1t.11l1. 
O.-lr:ln.ol :\••r•,_. . ...:• 1u1 .. 11u•1 tsH·r HOCl. lt(J 
c..liforril.• llli"lt d l :Sl.ll 1•rh•o• 1tnlv tl'•.00 

'l~ •ll ) Uo;J.: C .1 r1rid ,! · :.Ht. :>o $449.50 • J ..... • t.1'Cr l l<1u l'•l1 I_ 1~ .. .,11• "111.UU!fl u1d11·l .. I. 

MEMORY J .. · ~r 
TRs-sos951 ~f2Ve1;: ~ 
APPLE II ;; \ I 

16k memory(8)4116's : ~~ ": 
tn1Jt.JJlf11\ 0 ll l~ j;{lll p JP , J\n\'OJH: who lm,s r"-" ! :i, 

, .,.,,,. r t.:h.rJ1~1·d _.1 sp.1rk plu ,t;!: shou ld h1· .1hJ. · .":f ) 
tl.I up - s:i: r .H.J1 • lus 11. t1:ron .H11putc r . ' 
llow r.;m C .. dlfu1•ol.1 Dti..'l L.tl om.• r ~ ht·s11.· ; 
11wrno1'\ u1•~ J:! 1 °.uh.• st.·ls 01 ;?;, •· bt.· IO\\' uur t·v111pe u l lon ? 
.S1uip h: . wj huy 111 vo luuu: , wholcM al C" tn th..•a lcrs tutd 
B1• l l !11..,• l><tLllH.: 1· !lll'h·lh w ownc t·s of pc 1·su11 :J in lc.: 1·0 -
s-ystl'T1 1S, l' lh:s 1· 1()1" <lvnami C' mt:mory drc·11its olrc 
foL· lo r :-· pr111u • .- .111d u1w1Jt1diliona.Jt v g11 :11·ant t·('d ror one 
full Yl'.:11·. NO\\ , h1.•fo1"L· \'OU change _your 1111od , plrk 
up thi.= td •phrnll• .u1jl ordr.: r vou r up- g r :.adt.· 11icinor v 
rnm CnJ1fnr11rn Dig-uni. Add :;3 1'01· T HS60 JUrnpt.·rs . 

S T AT I C l - J I 3:! - ~~ I 00· 5 C -~•:.w lfv 

:!11.02 l:10uS. I. 19 . !.l!J • !J5 • ~! O • 85 
:! 11.oi :r1ous. J. · I~ 1. 39 1. 25 
~I k·I I k.x I , .·,o ;l. ~5 5. 50 ;,_ 25 •L 75 ·L 5 0 
2 11 I 11\.xl .JOO a. ut1 a. :;o ij. 00 
·W·H 11-.....-1 1;'°1(1 :i . u;, 5 . 50 s. 2a 
10 -H l l-..x I 2:.0 tl. !JJ 0 . 5 0 !J . 00 
101:. 11'1<1 1.-.0 IL {J5 8 . 50 a. oo 
lO·I ~ l l\.xl ~:-.o !J , U5 s .. ;o D. 00 

!-"1 2!17 low Jllm. f1.:J;j lj. 5 0 5 . 00 ., , 8 0 ·I. 6 0 

SPEC IA L CIRC UI T S 

/HO,.\ ';\llf..-. 
Hl.HIO \ l ' l'I 

~I. :i.-, 

u. :J~1 

'.:!:!. ·10 
W1. 00 
111. ~i:, 

AY~ - IOJ 3 \l .\UI' -l.11 .!"> 
I· lnpJI'' l li ·q· l 011111 rol l 1.· r ~ 

\ \I> 177 I ~t li l!h· ll. 30. tl!'i 
\\'ll J7H I 1Jouhl1• IJ 65. 00 
\\ u 11u1 1v1' :n .rn 

E PROMS 1-1 r, 

1702.\ 2K I. L'.~ 
!70li a~ !, . :1;, 
:!71 G ~\· l GK 

lti-U:J 

I ."1 0 
: •. :-. U 

27. r, u 
:!O. 00 

fi-1• 

I. 00 

"· 00 

'!7Hi I' I 

fh1.· \ olCt't'<lSlc r s tmpl_v plugs 
lntu 1,1•.lll r' 1.·'lt':i:it ln l!. !'h•nt" w.tll 
1.1c.:k. l'hc 1wel vv hu1l1t11 l'· 1rl 
c 1•1.,111:s .s l :uHlard l'ouch Ton e 
frL-. 1u c11dc!f . Unique •l cr.tnmic 
cl n .:uilry c l imi1 1.1tt:S t h ,tl hullo w 
~ound 1 1.11 )' ' >U h JVC: l u!.t r< I rm 

TOUCH TONE"' °'" .,. ""'""'"· 
S k Ph Orl~in.tl retail p 1•icc $'.!!l!i . pea er one P lcOS<' '°°'"ill ll VOU l" loctJ ldc-

$49 
hctor1 llqu ld1llon 

(1 h Ull C f.!01\lfl~Ul }' lO d 1 •l!.! r111i11'...' l f 
a l i1w p rotec t ion dC\'iC~: is l'C­
quil·..,.cl ill you 1· commuu[l\". 
Dial uults lli.Yo ~w.1 ll ahll.'. 

~====================~ 

ACOUSTIC 
MODEM lh ~ ! or 

1 ~ .. 1.1.... .. .. '· 
' '-r• • &..!ol ~9" • t 1 •• 

llor \11 r.i!~ .... J,.I !01 .\t• t1 t c...-.1w~I • 

it . .- l l~··' ~.n.d~£tnuf'r'•...;r,m11"'1"' r 
,,, ... n,1 ,. .• t.J•·1"1r· ~ •Ul lC.olh•tOV•Ur 
l•hp .. on• li•IO 
l 'I U'•· II• t• lo 1i.l•lf1•'• ti<Sl•l•H un" c 1 .... 1 .. 
•Ill• o.uthl', ln•l.1fi1IV''Wf111uj.AllO'f' 
~·1 · ·11 n- ..on::.:.•• lo !ht' ... r t.I 11( •ho" 

11.i.I 1nh•rr 1H11r1 

11,u ~'"'' 'II ·luj•h•• .1J11l1 11'. 

• •II· l.'~ It i... t I 

I t..o- ••• w•o::...i L .... ,._.,.,, lh •h • • ,... • ·rlrm.oll\ d···j~'fH!il fur' ILollt ..... ,. , !flVl"l'UUI v C•I1-
• r .1 1111.! .. n.1 .. r •".fltn o •h·•1·•· fl,.. ''1-'"rlH• r tnfrr• lh1· Ul\'O'IUl.ll"V 1 ••nr .. I 11•111 lot.·r. 

r1 I· ,,,.11~. ·"1 /"~•I .o:i.J 11., 111o1~ 1•ri. 1·. t\h"r •II f to.rllncn~ ''"', h.1, 1-·11 1uh , ....... ln10 
ti ('< u,-.h·r, Tb• •lh ..- .. rd .oJ••· Io h·i.p laAl"'d, t i~ h <(1•1 ... •I I • pf ... 11.•ol Ill !10< .. CUlHill l' 
t •UJlil l' JI I J.J th• r., ,.l'\!o I l11fuf1 ~II•• I• - r .411•11 ltl~tJ t. 1~k I<• tt.1 I .O•h t L1-'l«f'"h· I'". 

\LU, • l1t·I· I! ...;-ua .. 11~1 .n ·$>• •"II",~ 1·<>rl;il<ir •'f'llrt •••~ • I "• ~ · •1 11!1ta1hl t. .. • .il.J,. 
'" • '<· t ~ •• I'" ,,;_r • mi.I. I •h·r mlo , """ '"''" ".,.,.,ti·~ " n• 11 .. cu.im r v. 

pln 

14 

" 24 

40 

wlu wr1 p 
u . 2S 50 

37• 36 35 
38 37 36 

99 93 85 
169 155 11' 

MINIATURE 1 
SWITCHES --:r 

;. ~cr1 

710 1 C&K ON · NONE · ON 
7107 jbt OM · OHlmnl. ON ) 
71 01!1 CK ON ·lmomtt11 ONI 
7101 CK ON OFF ON 
Rot.u, lP- 4 -Pos.. 
Rohry lP · 6 · Po11 . 
Pus.h 8 CH.0,) S.l9H. 4/Sl 

low prollle 
Ila. 25 50 

17• 16 15 

18 17 16 

19 18 17 

36 35 34 

63 60 58 

SOil. KYNAR~m 
i.98 

\!l 11~ • n I"' v\·1 • '1• - ,,.,.,.,, • 1n uri.m~ , ...... i.111,..., • 't"1r111..il .,_.,, -:-::.u.10. 
I .<.I ·• 1 ' . ut• ·~ • "pl"l,. '"'11 

• l •ll.• .. i.; .• 111 .. 



- 7400 TTL -SNl410N ,. 
SN101M .29 

''"""'" ·" SN7473N .35 SN74160H ... 
SH1 .. 0)H ·" SN7474H .35 SN7A161N ... 
SN7"402N ... $h747!N .. 5#74162.H 1.95 
SH7403Jil II SH70 M ,. SH7415.lN " SHlt04H ... Sff147~ .. .. SH7.t16.4N ... 
""""" ·"' '"'""" .so Slf14155." .. ....... ·" SN14&2N .. S!l74166.-"I '" 5H1407Prt ... SH7&13N .. SH74161N L9S 
sm~N ·"' SN7415H " SH74t 70H .... 
SH7409ft ·"' SN7'86N ,. $N7.t177H f.00 
SH7410H ... SN7419ft I.JS SN7417lH 1.2$ 
SN7rnN ,. $H74WN •• SH7.4 17.tH ... 
SN1.t l2H .25 SN14t1H ... SN74t75H ·" SN7413H •• SH7492N ·" SN74 17~ ... 
SN7WH . 1~ SN741JJN ·" SN7'1 71N ... 
SN1.t1&N .25 SN749iN ... $H74 17'N I .I)! 
$H101N .>5 SN7' 9!iH ·" SH7'180N " SH7420N -"' SN74V6N " SHUU!llN , .. 
SN7411H ,. SH7491N l.00 SN74 1S2N ·" SH74Z2H JI SN7'100H ... SN7A llM.N .... 
SH74~N " SN74107H .JS SH7.t !ISN .... 
SH7425N ,. $N7009H .. $H741 86H ... 
SH14?6N " SH74116H 1'5 SH7ollat.H ,,. 
SK7'421N 25 SH74121N .JS SHHl90N 1.25 

""""' ·" SH74122N J9 SNWflN '·" SN743:1H "' SN70l"JH ..• SH7'Hl2N ... 
SN7illN " SN14125.N .. SN741rlH ·" SH101H ·" SN741 HiN ... St04194H ... 
SN74:la.lrl' " SN7Cl32tf ·" SN741t5H .. 
SN743'9H ·" $N708 1$ SH7'1 916H ... 
SN744DN ·"' SH741.t1N ·" SH1• 191H ... 
$H1«1N •• s.N7•142H . ... SN741teH 1.49 
SN1«2N ..• SN141QH ..... SH14199N ,., 
SN1U3N ·'' SNT.U.14N .... SH74S?OO .... 
~7"4N " SH74U5H ·" SN742S1N .. 
$N744SN .1S SN141Uff .... SNH279H ·" SN1«6N .. SN704'N 1.2' SN74ZSllt 2.25 
SH7447N .. SH74tSON . .. SN7428Aff , .. 
SM1"t!N ·" SH74151h' ... """''"' l .96 
SN7' 50H • 10 $)114\Wf ... SN7'360N ... 
SJf7.(51N ,21) SN7.(1S3N 

~· 
$H1A36&1 .. 

SNUS:lh' -"' SH7" 5AN .. 5't1'361H ... 
srms'N ·"' SN741S$N ·" SN143MH .. 
SNU!ieA " Slf74151iH ·" SN74390H .... 
""""" "" SN741$7N ... SN7439'3N .... 
CO<OOO 1l C/MOS c:oio10 " CO<OO I " C04071 " CO<® .>! C0402t " C0.(072 ,, 
CO< ... '" C0402t "' CD4076 1)9 
CO<Ol>1 " CO<OJO .. """'' " '"'"' •• CO<<m .. C0400? " COA010 .. "'4040 1.19 C040'll .. 
~011 2J CQ.(041 '·" C04098 2 . .fi9 
C04012 ·" 004042 .. MC1440i 14.9S 
CDAOll ~· """'' .. MC1«10 .... 
CDAl>14 1..39 ...... " MCICAll u.~ 
C04015 '" C1>10<6 "' MC1«1t ... 
CO<OlG ,, (G40'7 2.!0 MCl4"l3 1U5 
QM.017 "' co•.., IJS MC1'&'16 .76 
CO<Oll .. ""°'' •• MC14507 . .. 
CD41>19 .. CO<O!O •• MCl.(662 .. .. 
'"'""' "' """" "' MC14513 l!O _,, 1.39 CO<O>l 1.19 "'""' l .. 
C040!2 '" """" 

,,. 00010 ,,, .....,, ·" '"'"' ... QM.511 ,,, 
CO<OI< " C040!0 "' CCM5U 2 !1S .....,, 

" "'""' " coma "' '°'"" 21' C0<063 ·" '°'"" 1.29 
C!><Ol1 .. Cll<("' 4S C04S66 '25 

"""° l9 74COO 7ACl6J .... 
""" " 74C164 2.49 

""" ,)9 •<a• U9 7¢173 2.60 ·- ... """ 
,,. 74Cl92 2.49 

74C1G l9 74(9J '.95 74C193 "' 74CU , .. UC9S us 7"Cl95 2.49 
UC20 " UC107 1?S 14C922 , .. 
14CJO " 74CISI 2.90 14CW .,, 
14C42 , .. 7¢1~ l .00 1«920 . .. , .... '" 74C157 2. 1$ 14C926 .... 
1<(13 ... 14C1li0 ,., IOC95 1!0 

'" 7.&(151 U 9 IOC91 ... 
""" 1,7$ LINEAR lM710N " L.11 1116» .. U.H11H J!I 

""'"°" .. IJ.i34DK·11 I.JS Uiln'.llUH ,. 
lMJtUCHJtl l! l,MJ,.j(l(.2-( ,,,. LM7!3H 1.00 
LM!02!t " lMJ.&Of.5 I.IS LM13~ I.II 
LMlG<H 1.00 lM3'40f.I '·" LM741CN/tf ,. 
'"'°"" .. ... ,... .. 125 LM74H4N " LMlOTCH,ltf ,. l.M340T·U: 1.2' LM747NM " lMlOICNM 1.00 LMJ40l·1 5 1.25 LM1'8HIH JO 
L.1130111 I.II) LM34UT·ll 1.1' LM1310H ... 
LM>l9< 1.25 LMJ40T·2A 1.25 LM 145&CPW " LMllOCH "' LMl51N 100 MC14a.H It! 
UQ11 NM .. LM!llJI .... MC1"9N , .. 
LM312H 1.IS l.t.IJ73H l.1' LM1496N ... 
lM31n< ... t.MJ17N <00 UIU~ 1.15 
lMlllCHfti .... lMl$<Jt4 '·" MCt 74tSCP JOO 
lMJIVN 1.30 '-""'OCH " LM2ll lN ... , 
LM320l·S 135 LMJll N 1.71 LM2901N '·" LM32GK·S.2 1.35 LMl42N ,,,. LM!OS!N l.!O 
LM320lt· U 1.35 HESOlh' a.oo IJD06'.• 1.4.9 
l..MlX*.:·15 "' ... , .. 6.00 ""'°"'1>•111'9 
l.M32(MHI "' 

,..,.. us ,..,,..,. 
"' ..,..,...,. 1.11 fif:5l1HN 3.95 "'"''" 1.Z! 

Ull2GT·5 "' E!lll G.00 ""5S5&V ... 
LM3201-57 1.1' , ...... .... 111>3$8 .... 
lMl20t-I .... "'""' . ... LM7SC50N .. 
U.WOT-12 1.25 """" 1.30 TSA.S1CN l9 
LM3201-15 '·" .,,..., l• T5'~N J!I 
LM320HI '·" HES56H .. t~~N ~· LM320T·t~ 1.11 """" S.00 7545'CN ·" LMl23K·5 5" NESGit 500 75491CN " 1.ltii24N '" Ht!W/11< .. ,. 15412'.CN .. 
lMlltH .ff ., ...... 1.15 15"'9.JH ... 
~-· 

,_,. 
JIU6i7VM .. 754!JoCCH .. 

L""4Ql(.fi l.3S HE570fl U 5 llC<ll6 '·" LM3"41)(·1 l.3S lM'TmCNJH ... AC41St "' l.M l-IOOC·IZ .... LM70lHJW .29 AC.4194 "' l.Yl-41)1(·15 '·" """" 4.41 
141.SOO " 74LSOOTIL 741.5131 
1Al.SOI " 74LS1JI 
14LS02 " 

74~7 " 74lS1 51 
'4LS03 " 

74lSSI ,. 74lS1M 
l<LSo< " 

7•LS54 " 7USl57 
74LSOS JS 1·4LSSS ,. 74LS160 
f<LSGI ,. 74LS73 " 7'1.S161 

"'"" 11 741.574 " 7'l.S l 62 
74\.SIO ·" 74LS75 " 74LSt63 
i"4l.Sl1 " 

74l.S71i <5 74l.S164 
74lS13 .. 74LS71 .. 7ALSt75 
741.$14 '" 

741.SU .. 74lS 181 
74\SIS .l! 74L.Sa5 1.25 7~LS l90 
1'LS20 " 741.SM " 741..$111 
741.511 .JS 14lS90 ... 741..S192 
14tm .1' 7tLS92 " 7ALS1t3 
74ts2' JS 1-ll.$93 " 74LS l9'1 
14LS21 .JO 7•1.595 ·" 7•LSt95 
14LSU 11 74lS96 l . l!i 74lS253 
14tSJI) " 

i'4lSll)1 " 141.S2S7 

'""" l$ 14LSIO'I ... ,, .. ,.,, 
14L$31 " 74LSll2 " """" 14lS40 JO 141.$123 .... 14l.S219 
UL.SU .. Ul..5 1~ ... 14LS367 

74.t.Sl'.ll ... 1'lS3GI 
i'~lS ! J& ... 74lS610 
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Cromemeo 
l n c:orporeled 

1-mna 
=: • · 11111111il 
~ ,, .• , •. SK 

Bytesaver II 
M1nt0rv C.p.1chv: 8K byun 
Munary Tv p1 : 2708 PROM at 11Quiv.11f11n 1 

M1maf"t A CCllU Tl rn1 : 450 runQ$KOndJ 
Wi lt Sut• • • I 2 MH :r: : nor14 rt1q1,mcid 

Cromemco'1 SIC 8YTESAVER S cerd prc~ l d us 
a built ·in 11ro g; r1ff'lli1Qf for 1he popul.1r 2708 
PROM 1nd h111h1c1p1c.it y for 1 full BK bytes ct 
PROM memory no11u1. Tht BYTESAVER • ll 
11~ off tn .1 numblf of nrw fu tures including 
conv1nl1n1 twi1ch 11l1c:1ion of board ;ufdt•u 
and Cromemc:.o's powerlul mtmory bi11nk 
sel11t1 ion. The OYTESAVEA • II It o1unm bled 
ond IOOld 1Modol 8KBS·WI for $245. 

Wi lt S11t1tcl •1 4 MHi : a n • Piii m ac;t\IM Cl'CI• 
Elu•: S· 100 
Po w• r Req1d ro1Nnt1: t8V t,;I O.BA 

+ I BV (ii 0 .4 /l 
- 18V i1 0 .2A 

0 PtLn ! ng En¥iranrTH nt : 0 ·55•c 

Au1m bled 

8KBS-W ..... $245.00 
DISCRETE LEDS - TIMEX T1001 

.200- 611. LIQUI D CRYSTAL DISPLAY 
XC™1\ rod SISI .125' 611. CLASS II 
XC556G grotfl 41$1 XC209R rod SIS I F1E'L.0 EFFECT 
XC556Y yallow <ISi XC209G oreen <IS i 
XC556C '''" •IS1 XC209Y Y"'°" 41$1 ~· • . .. .200" 611. .115( dll . BB•fi•e XC22R rid 51$1 XC52SR rid SISI .. _,. -· ... xcm Oll!en 41$1 XC526G greitn 41$1 xcm y~low 41SI 

XC~6Y '(l llOW 41$ 1 
.l70" dl1. XCS26C dUf 41$1 4 CICill - !lo" C:UARACTE RS 

MVUIO red 41$1 
. IW dl1. 

THA(!E ENUNCIATQR$ 

.i.as· di• . :l .QC)"' )( 110"' P.\CJ<AGE 

MVSO rod 6/SI XCll lR rid SIS I INCLUOl:S CONNECT OR 

INFR A·RE D LED XC111G urtien •ISi T1001·Tnmmiu lv1 $7.95 XC l llV yellow 41$1 
l /4-.1{4''Xl 111!i• U31 XC lllC cillll 41$1 Tt001 A·Rellec1 ln 8.25 

51$1 

DISPLAY LEDS 
"" !'01.AIUTY HT l'lllCI TYPI POl.Al'l lJY HT '""" "''" Common MoOil·rlld "' '" i.wr sr.xi Common An.~e-rtd ~ I 560 .. 
"''" 5 ~ 7 Ool M•tl1~ · 11d 300 ... Ml\U1mo Cocl'l~CIU'IDde-r"' ·DD 560 .. 
MAN l ~montltholJt · red '" " M~C51!i0 Common Ql1hOl;Sf ·•t«I - 1 560 .. 
""-"' Common CJ!rJ0111· red 117 "' MAU 61611 Comn'.on Alll)IMHtJI ·"" .. 
M.\.~7G Cammon •'NIOIHJl1'11 lOO 12' MAN~lllO CorMioB C:..inodl ·llO 560 ... 
""'" Common l.rloOI·.,.,.,. ,.. .. Dl701 ConwriM Mot:St ·llll • 1 ,.. 

" fl.AH72 Cotnmott Anodt·fitd ,)Oii ... DL1[).I CommDn ~ULOOt·llO JOO .99 
MAN74 CommonC.~ · re(I JOO '" OL107 Coifmon MOOMfll. 300 .. 
W.~tz Common Ano0t•11t!low JOO " OU28 Cornman C1.lhD0Mltl ... IAI 
MANI-I Colm\fln CMtloelf·¥ .... JOO .. DL141 Cllfm!Mlftlino0t·1•1' 600 "' MAN :IG!O Common Anod•·«nnae JOO ,, OL74& CGiMIOllMOOl:·lld .t l "" "' "'"3630 CorrwnonAnod1Mlf'fBDt I JOO " DL1A1 Common Anoo.-1111 ... "' MAN 31140 Common c.ioo. ·GmD• JOO .. DLm1 CGIMLM Cll~~ttl • 1 ... "' MAN-4€i10 Cciml!IDl'I An1nN·11tangt JOO .. DL750 Common Cnlnoot·rtlt ... ,., 
MA.H4640 cornrnonC...tP'tDGll·OFl~ '"' .. OL.338 Comr.100 Cl1h00f.·•ltfl 110 JS 
M.AH4710 Common ModHtd '"' .. rND10 ~!T1411Cilt'10de "" " MA."I "730 Common Arlod1Htd .:. I '"' .. rND3SI Cammo.-tC.allJ:ldl •I "' .. 
MA.."14740 CommonC..IJ'IDdfl·rl!3 ,., .. UIO.J59 Ccurmonc:.a1110dt l57 " MA."14810 Common Mode~ ,., .. fUD563 C<Mmion Clll'IOcl~JNOSOll> 500 .. 
MAN 4&10 Corn'"""ClthOdt'ffilo'w ... .. rnDSO? (omm(l(ll Anodt jrN0510) ... .. 
M.4N6610 Ccnunon AAOll4i·M~·D 0 ... .. 509'1-1730 (.(irn..-nonAnOdtHCIJ JOO .. 
"'"""' Common "'100.·0f•BQCL I 560 .. ttD5'·:MOO C111rmon MOOMlll ... '"' ""'16<' CornrnonCatl!Odt~n111-00 560 .. HDSP·l4il3 Co!Mion Cl11'10de red ... •50 

""'""' Cornm1M Cit~>O!'il'lij4 1 1 560 .. 50!Hl00 4 J, 7 'QI (Uglt•RHOP ... "" ..... _ 
CommCM Anodt-Ol.ll'lltf llO .. ~2· 7lG2 • i1 Sill O!Q11 ·U4DP 600 ,, .. 

.......... 0 Common CllbOdl·CH"ariot ... .. ~2·~ OYtl••nQtchlr.acttrj•I) 600 1500 
MAN6710 Comrnflll Ar'lodH1Cl·D 0 .S!O " so&7·7Y.G 4 a 1 Sgt DLQIM~Wlleamal 600 21.!0 

RCA LINEAR CALCUl..olTOR CLOCK CHIPS MOTOROl..ol 
CAJOllJ us '"' 

CHIPS/DRIVERS M"-'l09 .... M.Cl40IL1 

"""'' .... , .. Ml.IS72S sn~ MUS31 1 ,,, MC1409l! 
WOISI .... .115 MMS738 '" 

MMSJU ... MCl·U91. 
wom ll5 '" OM- '"' 

MMS314 ... Mt>022P 
W046.'f 1 lO "' 

,,...., I 00 M."5:116 "' MC3061P ..,.,,..., 3,. "' 0Ma&l1 " 
MMSJ.11 B! MC«l1G(1U16l 

WOGO.• !25 ,,. ·-· " 
MMS369 2" MC402~P 

WOllCll " " S3U1"" MJA5381itl9M ... M"""DP 
WOSIN 200 1 ~ crrocn '" MCAl)W> 

I ITIN I SOCKETS 
1-24 25 ·49 t·24 z.s . ..cg 

!pin LP ... " • ... 22 pin lP s 37 " 14 oinlP ,. 
" N pln.lP JI " 16Pin LP ,, ,, 211 pin LP ., .. 

11 pkaLP " " J6 pin U' .. 
" JOpi'i LP .. 31 SOLOUITAI L STANDA RD ITIN) .. "'"' 03 " 14 PM ST '" " " - - llPlnST S W 

18 PlllSI 30 " " 3& IJln St 1.19 
15pirtST .. 31 30 COD!tt-SI ,,.. 
24 1MST " ., " SOLDER TAIL STANDARD !GOLD) 
IP"SG s 30 " 

,, - """ 
2• pin SG S 10 

14Pif'SG " ,, .. 2'1pln SG 1. U:I 
16 pln SG l3 ,. ,, J6p~ SG 165 
llplnSG " " •3 ~pin so 1.75 

ISlilL WW Sl9 l8 JI WIRE WRAP SOCKETS 

: ~ := ;~ ~ j~ (GOLO) lEVEl tJ ~~== ' , :: 
lSpin WW 41 42 o .. - 21Dti\ WW 1 40 
llo.'! WW 75 6lJ 62 36 pln WN ISi 
20pin WW .as ."9 .12 4Gpln ~ 1.7!1 

.. 
1" 

'" 
63 

1 00 
140 ,,. 
" .. 

1" us 

'" 

.. .. 
51' 
U! , .. 
JSO 
1!0 
!!IS 

"' ... 
50·100 

.3! 

.:IG 

·" .. 
,61 

11 
us 
1.Jll 

" ... 
1,. 
t.4S 

.1' 

" 1.1 0 
1.30 
t .40 

AV-5-9100 
AY-5-9200 
AV ....... 
AV·S·ZJ7' 
M0016.5 
74C922 
HC923 

ICM7045 
ICM7205 
ICM7207 
ICM7208 
ICM7209 

TELEPHONE/KEYBOARD CHIPS 
Push Bu tton T elep l'lon11 D l.11lu 
Ropor1ory 0 1.a rror 
CMOS Cloi:k G•neutor 
Keyboard E ncod111r ll& keys! 
K eyboard E n coder 16 kevs 
Koy bOUd E n C;OQ'Or 16 keys 
K oy boud En coder 20 koys 

ICM CHIPS 
CMOS Precision Timer 
CMOS U D S\opWllcMTlmar 
05cilltor Con1roller 
S!fYen Oecade Counter 
aC>Ck GeMrator 

NMOS READ ONLY MEMORIES 

$14.95 
14.95 
4.'95 

14.95 
1.95 
7.9' .. ,, 

24.9S 
19.95 
7.50 

19.95 
6.95 

MCM6S71 
MCM6574 
"M;M6S75 

128 X 9 X 1 ASCII $1'1111'<! with G1°"' 13.SO 
128 X 9 X 7 Malll Svmbal & Plctoros 13.SO 
128 X 9 X 1 Nohi Con\rol Clm G'" 13.SO 

Tl074Cll 
TL494C/l 
TL4!1W' 
11 C90 
95H90 
4N33 
MKS0240 
DS0026CH 
TILJ(lll 
MMs.:320 
MM5330 
LD110/11 1 
MCJ403P 

LITRONIX ISO·LIT 1 
PholO Tt1nsis?or Oiilo·lsobtor 

(S¥ne ii MCT 2 or •H2S) 

4911 each 

TV GAME CHI P AND CRYSTAL 

SN 764n 
SOUND GEHEMTOR 

Gnrimtas ComoSex Sounos 
Low Pawv • Progrtmmiltlle 

$3.95 each 

~~d!SC:O.;~-: ~;~: ~mr:r::~ ~~ ~.c:w~, 7 95 set 
XR205 SS.40 EXA R XR22'2CP I.SO XR210 4.40 XR226< U S 
XR21S 4.40 XR2S56 l .20 
XR32\1 I.SS XR2S67 2.99 
XR ·l.SSS 1.SO JE220SKB 19.95 XR3'00 1.25 
XRSSS .39 XRl800 J.20 Xl«136 1.25 
XRSSll .99 XR2206 4.<0 XR'1S1 J.95 
XR567CP .99 XR2207 J.l!S XR'11M 4,95 
XRS61CT 1.2S XR2206 S.20 XR4201 3.60 
XRl3\DP 1.9S XR2209 1.7S XR4212 2.05 
XRl'68CN 3 .~ XR2211 5.25 XR45S8 .75 
XRl48ll 1.95 XR2212 4.35 XR4739 1.15 
XRl'8'1 I. 9S XR2240 J.45 XR47'1 1.4' 

DIODES "" 11'01.T1 w 
IN'OCl2 1oom1 AMP 

IYPI VOLTS w ,,llCf 1N400l 2001'W 1 ANP 
IH1.t6 33 ...... .fi/ 1.00 !N40l)4 400PIV I AMP 
•N7SI ,, .... 41100 ··- 600PIVtAMP 
1"1S1 '·' .... 41100 ....... SOOPW 1 AMP 
IN753 ,_, ...... 4(1 00 IN4007 !OOOPIV I AMP 
1N7S4 .. ..... 411.00 1Nl600 .. "°"' 1~1!17 ,. <!Xlm '11 00 ,,...,.. " . .. 
1N7!19 ,,. ..... </1 00 H~4154 l$ 10m 

'""' .. ...... 
"' 00 

1K-11ll " lo 
1~96S 15 .... 4/1 00 1f«734 " 

,, 
INS>l2 " ..... " IN.fi1J.5 " .. 
1N!12l4 " $OOm 28 IN4736 51 

'""" u ..... " 110731 " I• 

'"""' " ..... " IHH.fiZ ,, .. 
IN~4l " !OOm ,. IN4744 ,, ,. 
11&245 15 $OOm ,. IH1113 SQPt\l»olW' 

"''" 2' ""' '" 00 
INllS4 1001'1Y 3!1WP 

IN45a 150 7m '"00 Ullt85 \50p(y 3~AMP 
IN'4BSA , .. "''' $1100 IN \116 XIOPrVJSAMP 
IN~OOI SO Pt'll AMP 1?1100 1H1118 40QPIV1).\MP 

SCR ANO FW BRIDGE RECTIFIERS 
Cl60 
C3GM 

""'" MOA9IO· I 
MOA.llO·l 

C10681 

""""' Ml'SA°' 
TIS97 
115'8 ..... 
411410 
40673 

'"'" 2N221!1'! 
2N222 1A 
2N2222A 
Pff1:2'22Pbi.tlc ,.,,.,. 
""""'' 2N2.&&4 ,.,,.. 
'"""' Ptt2907Plnllc 

""'" """" '"''"3 

I~ f• 400V 
3.SA. 41 liOOV 
16A ~ XIOV 

12A '" SOY 
12A lit 200V .. 
IO 

01100 

"'"' 61100 

"' 115 
115 

411 00 

'" 00 411 00 
Sf1 00 
111 00 
.,, 00 
511 00 
4/1 00 
4/1 00 
.,, 00 
711 00 
!Ill 00 

'" 111 00 

"""" M30!5 
mlJJ2 

""''" Pl<lS61 

"""' """' '"'53GlOA ....,,., 
''"'"' MPS3,.. 

'"""' MPS3105 
2NJTOS 
MPS3100 
21t3707 
lKl711 
2Nl124A 
2Nl72SA 
2NJn2 
1Hl.\13 
2N3903 

SCRl2H1149'J 

""' ""' rw aRlOG( RlC 
fW IR!DG( Rt:C. 

ORS 
" '"' S/100 

"""' 311 00 

'" 00 . ,, 00 
'1100 
Sfl 00 
Sfl OO 
'1100 ,, ... 
'1100 
!ill 00 
!fl 00 

"' 00 "'"' .. 
100 
125 

'"' 5JI 

.. , ... 
"'""' 2NJ90& 
2M.4013 
?,H412'3 
PN.CZ..&9 ....... 
2N4400 
2N«OI 
2N.C4C1 
2N4.t0J 

"'""' , ..... 
"5011 

"""' ,. .... 
2HS1?t 
PH513' 
PN5139 
um Jg 
2NS110 
2NS4"49 

I 

• Net 
12/100 
121100 
12/ICXI 
HJll OU 
H111 OD 
Htf! .00 

"'"' till 1X1 
IWllO 

" " " " ,. 
" " 160 ,,. 

170 
1.$0 
l .00 

'"' "' 50 ... 
'·" 

4/1 00 
AJIOO 
41100 
3JIOCI 
611 00 
tl1CIO 
' JtOO 
4/100 
'"00 
4f10CI 
4rllXI 
Sll CO 
'11-00 
.a110Q 
.a11 (IO 
.fi/ IOG 
51100 
511 00 

"' 00 snm 

"' 00 31100 

" 
1 /4 WAIT ~! .. ~I.~.!~.~,. A.~""~~.~!MENTS - 5% C~.~ACl~Olj i°~::.i 11 

ASST. 1 

ASST. 2 

ASST. 3 

ASS T. o1 

ASST. 5 

ASST. 6 

5u ,i·nH'.I 1Jl lt1.1 l')rtfl/J 1·0i1M 'otJOHM 5G PCS $1 .75 !~:: : = ~ ~~"1 : 

68 OmJ l!1 ~lf1 ~• 1110 Cllo1'.! 1,l(l 1'1i1M I~ ·~ 100 pl ~ 114 03 OZQ.f GS 
5 u 181) ru1!J ,170 0ti.v. ,:11 0 11~.t Ull Clw.• J'(J oii •.1 5e PCS 1 · 7 5 m = : :: .: r21 ~ 

I TtJOHM !16Qt1m.1 f.llt/ll•l l,I ~'°rlHl'f'I 100V01.T NYLAR FllllWACff01'S 
5 u I jh ·.~ .. l. ll • ;• .. tt. 1..... 50 PCS 1. 75 00111\1 12 10 1)7 Cl2rnf IJ 11 

5 n ~ · ~ : J,'~ I r• ~.fl • ~;.ii~ Ill PCS =~11ll : ~ :~ ~~ ~~ml ;; ~ 
IJ• I~~ .,... 1. 75 Olftlf Ii' 10 07 ?lint lJ 27 

:.'• , .. 
" ,, 
11 

" 1,.. 11• • ~ Dl"l0 f AlffALtlM.s UiOUIU CUACl10"1 1 &a PCS 1. 75 :~~V .:: .g ~~ g~ :~ :fi f, 
nnsv 21 23 1 t J 10v .l5 .11 _21 

"' ... ~ · 
·~· 

l t.1 l.~M 1 ~.1 1,a.1,1 1.lr.! 

.3113.SV 21 23 17 47fl5V . ll ..28 ..23 
<fi7/35V 2t 23 17 6tt25V .49 .'CS .l5 

ASST. 7 ~ u V M l.lt.I l riv. 1 : ~. · ~ E.!.! 

511 PC$ 1.75 

50 PCS 1.75 
59.95 ea. 

68.(,UV a n 11 1512:~Y .75 .61 S! 
1 Of.l.SV 2J 23 11 'D.1'V .JS .60 .SO 

ASST. SR Includes Resistor Assor1ments 1·7 (350 PCS.) 
$1 0 .0 0 M in . Orda r - U.S. Funds On ly Spac St'u:iois - 25t 
Ca li f. Ro1ld 1nt-1 Add 6 " Sa les Tut 1980 Catalog Avail1b l11 - Sa nd 41~ st•mp 
PotHge - Add 5% plt.11$1 ln$Ura nca IU det ltod J 

J•a•m•e•c-o 
ELECTRONICS 

PHONE 
ORDERS 

WE LCOME 
(415) 592-8097 

MA IL OR DER EL£CTIW NICS - WOR LDWIDE 
1355 SHOR EWA V ROAD, BE LMONT, CA 94002 

ADVERTISED PRICES GOOD THAU MARCH 

MUll.ATUll( ALU NlllU11 EUCTl't0Ll'T1C tA, AC IORI 
A.d1ll.u c1 R.N111u .u 

IS 1J 10 47/'l:5V 15 13 
,15 14 II 47M' 1& 14 
l.fi . 12 09 l.0/16V IS t3 
15 11 . rn 1 onsv 11 u 
15 13 10 10~ Ill 14 
16 14 1? .c 7rl6Y IS 1l 
11 15 12 •1mv 1!.i u 
24 20 11 ~ 11YJV 16 u 
It 17 15 IOll&V 1.fi 12 
2S 2'1 19 IOJ2S'J IS 13 
14 20 11 IOJSO'V 16 H 
M 30 11 •1150\' 24 ?! 
31 21 2S 100l16Y ,,. 15 
45 41 .J! IOOIHY 2• 2(1 
33 29 27 l~ JS JO 
.SS SO . .t.5 2~11V 23 17 
70 .S2 S5 41012SV 31 21 

,, 
11 
10 
11 
11 
10 
IQ 
11 

"' IO 
12 
•• 
" " " " 

Circle 275 on Inquiry card. 



,,,,. Continuity Tester ond Flashlight 
Col'\venient versat ile tool for quickly 
check ing continu ity of dead circu its, 
switches, appliances, cords, fuses. 
motor s. contro l equipment, coils 
and panel boards. Also tests c ir· 
cuits fo r low-resistance shorts and 
lie lps ide ntify wires in mult i-wire 
cables. Dozens of other uses. Plus 
the added convenience of a handy, 
durable flashlighL Uses two AA size 
penlight batteries (not furnished) _ 
IMulated clip prevents accidental 
short ing to case. All igator clip has 
48" lead with plug. 

RT300 .. . ........ ... .. .. ..... . s7,95 =s= CONTINENTAL SPECIALTIES 

Logic Monitor 

Th• Lo;k Moni· 
1or •llow1 vou to 
check logic lev•l• 
o n •II 16 p ins of 
11nv OTL , HT l . 
TTL . or CMOS 
d1vlct. It hH a IYP• 
Jeel Input impedance ot 
100K ohms and weighs 1 
more 3 oz. 185 gremd. It hH 
1n Input vo ll . r1nge of 4V to 15V 
and dr1w1 I mix. of 100mA@10V 

LM-1 ..... .... ... $70.00 
II/Jiii c • 

//UY t Proto lips 
14·PIN CLIP PC·14 •••• $ 4.50 
16·PIN CLIP PC-16 • •• • S 4.75 
24-PIN CLIP PC·24 •.• • $10.00 

' )))/))/ 40·PIN CLIP PC-40 • •• • $16.00 

Proto Boards 
PB-6 • . • . ••• • $17.95 
PB ·100 •.• . •• . • 19.95 
PO· l01 •• . • • • • • 22.95 
P0-102 •• • ••• . • 26.95 
PB·10J ..• .•. •• 44.95 
PB· 104 • • • • • • • • 55.95 
P0·20J . ••• . • . • 99.95 
P0-20JA • ••••• 155.00 
PB·203A·Kit • •• 131 .00 

Jumbo 6-Digit Clock Kit 
• Fou r ,'10"h\ , • nG IWO .JOO" M . 

com1n o11 u 1o a o ahplay s 
• U SO' MM~U Clock Ch ip 
• Swuc~nos lo' noun. minutes 1na hold funct ions 
• Houri oHll y vlew1bl«1 t o J:l tcet 
• S lm ull t•O Wl lnul C.IWI 
• llSVAC oper•t lo n 
• 12 01 N ho ur OPet1t lon 
• ln.cluou au componen t\, cue ai no well 1ransto rrne r 
• S1.toi 'If• x l \tl IC 1¥. 

JE747 .... ...... ... . $29.95 

JE701 

• B ' iQht .300 h t . comm. ea1rt · 
odo d isp lay 

• U1G1 MM5314 c lock ch ip 
• Swhcrtu to r h oun. m ln utH 

and hold 1n o dH 
• H r t. H sll v vlowabl• 10 20 It , 
• S imulJHod w•ln ut ce.s.e 
• 11 S v AC op~r.ot lo n 
• 12 o r 24 hr. ope1at lo n 
• Incl. all co mpon1m u , Call! !I 
w• ll U a n sfo rme r 

• Siu: 6% .. x 3· 1/8" • ' " ' " 

6-Digit Clock Kit $19.95 
Regulated Power Supply 

Uses LM309K. Heat sink ,.. : ..___ .:\- _ 
providc.>d. PC board con· - • 
struct ion . Prov idej a solid -
l amp €' 5 volts. Can supply up 
to , sv. , gv and , 12V with 
JE205 Adepter . Includes compo­
nen t~. haJ dware and instructions. 
Size : 3 11.. " x 6" x 2"H 

JE200 ... _ .... $14.95 

ADAPTER BOARD 
- Adapts to JE200 -
±5V, :!:9V and ±12V 

DC/DC convener with +5V input . Toriodal h i· 
speed switch ing XMFR. Shon circuit protect ion. 
PC board construct ion . Piggy·back to JE 200 
boa1d. Size : 31'."' x 2'" x 9/ l 6" H 

JE205 ...... ......... $12.95 

Circle 275 on Inquiry card. 

MICROPROCESSOR COMPONENTS 
-t[IBO.VStlllOA s11P"nA1 orncn---
&OICll. CP\J ' , i~ 
1212 l -llie l1XtL1Ll f)$L11 l :ZS 
&?1• P't lll/Cr hTturvgt Cantrel !I '!l5 
8216 flj-(li rtcDOntl 8u1 0rNtr J .4t 
an.i Cloc(~torJOr,.,~ 3~ 
am B115 1M\: u 3•9 
1219 Snttm Conuoltrllkd DrM! " 9!I 
81311 Syi.tp Contnillrr S 9!i 
81'!11 PtCl;I C(ll'h..11 lt1l tVSARTI l H 
82!13 P1og lntrrnl Timtr t•~ 
t25S PrDQ~ll. l~ fPPl l !l!r.i 
8257 l'rog OMA CoeitJ!N l!l 95 
82SSI Proa 1nt•!rup1Coalrol 119) 
--- ... tHll'flOO SUP"1AT DEY1as---
MC6&1Xl MP\I .U•~ 
Me&aa1CP MP\J W'l tn CIOCt •1'111 R;un 2-' ~ 
Mca&1(Wll 12axa sr111e lbm s gs 
MC6821 Peli\:ft lt'Elt.r AB.¥11 (MC&t1(11 1 •9 
MCIS21 P"°' I'/ tr.1 t11i:-p1 tQlitrollr1 12 9S 
MQSlOll l0241tl Bir ROM IMCfiUJCHll 14 ll5o 
MC6t50 .\S)'n=1l11K1W1 Comm ~i:rtu 1 96 
MC&&S2 SyncNCOOUt Scrul D~ti ~1 9 !» 
MC6860 O·t.Oa op1 Dlortilil MODlM 12 95 
l.te616Z ?400c.p• Moc.M£11r 14 .9S 
MC6MOA Ould l ·S~• 8uJ T™s. !lil.Clll2fif l 25 
- MICROPFIOCUIOR CHlfS---MlSCRWEOUS-
l S0(710CJ CPU $14 H 
ZICW7S0-1) CPU r6 .'H 
CX> Pll02 CPU II i1i 
2650 MPU 1!1~ 
~2 CPU 11 95 
~ 1·8d MP\hr,O;O IV.M. l i'Okin 19 95. 
P80&5 CPU 1!1 ~ 
tMSt90lA. !&-&.! MPV • itwMtt. m~ 

& dMlll •!1~ 
----- stun AlGISTEAS-----

M""""' Ou1l 1$ II! Dyn1rric s"' 
MM.SCOH Ouill iO &t [)ylWTlk: "' M"'°'H CNfJ 115 Sit Sllbc "' Mt.l"'6H Oldl10l>Bi:I SmK "' M.MSIOH Oull 64 Bit Ammlulli:Of "' MMS016tt S00 ,• 51 2 Bi1 O~•t " ,,.., ltll.& OyNmtc. "' 2S111 Ht.1 32 &llSta:ic: ... ,.,, Chai 131 Bil SUlllC 195 
25<'4 51Z $tatiC ,. ,.,, 102• DynllTllc 2.95 
2527 Oi»llSGBUSl• tic ' " 25211 Ou.ll 1SO StPt ... 
1$29 0Ull 'l40Btt Stulc ... 
'"' awoao e..1 SU'Jc: "' "" '"' ' " m.S610 •X4 fitorUet UI! (fo$ut1I '" 

UAll!rl 
A·Y.S-1013 :JOl( IAtlO '" 

JE600 HEXADECIMAL 
ENCODER KIT 

IUTUFUS! 

g : ~~~!~,~~~;.::~~.::: 
11~• 111ml!~ 

• O.~vntt arto11 :rrol'l!!«i:. ror •U 1il 

• ~{b' ru OQul Ill vtt"1 itn tuu 
• [ U'111UttflCJllO wn1111anaar41 6 p111 

ICCCHVl«tOt 

---lltltROPftOCUBQA MAllUALS---
M•lMI U!lilfr.&IMllll S1.5D 
Mi·COP l!Ot ""'"""" 1.50 
u-mo Llser MJinul soo 

ROM'S 
~1311 1 •0) Chis.au G1111mor["l!Pff CHll "" ~1:Jfl021 1 ~of'I Gtn11lJO r~mtl '-" ~S1fi cn.:.rKaH CiiltWJilDI 1us 
MIJ~ ~B ·Bl l ~~il"'1~ "' ..... 
11 01 ,,.., 

""" $1 •9 
l lil3 102'4JCI Oy1mnc .. 
2 1Q l (U011 ''"' 5"tk '-" llDZ 1(124XI Sutic u s 
21102' 1W.UI Stille '-" 211 1111111 ,..,, .... , ., 
21\l 256X4 S1111c MOS ... 
21·• 10:Z-4U S1.a1tc450tli1 '" 21t4l 102'4X4 S!11k•50m low pown 10.95 
2 1 · ~ .3 10l4U Sl.llJC3D0-t1 10.M 
211R -l JD14M4 S1 111c3D(tnik1wp~t 11.95 
5101 ""'' Sl1Uc 7.!15 
mD/1107 UMIX1 .,_ ... ,, .. 1&X4 SLltlC 1.75 

""°' """ Sl1til: l ru&llt '·"' 9J~21 ,..,, 
'""' ' "' UP<MH1 .. ~ft.ltbt 16 pitll . " 1Ml(olD21) 

UPlt,.. 18 '"' Ofn,lmic 115pt,250ni "' JMJC<llt&l 
1M~4 · " SUik "" '~It 
Tr.G4Q.15' 10l 4X4 S"'k "" 2117 Hi ,3MX I .,..,.,_ ... 

lt10U$1 111.11/Udj 
MIJ.m2 ""' "'"'"'" 4/ 1 00 

M\OM"I 
1102" - rAMOS "" ?11 61rt1H 16'<" EPA OM '995 
1'162511 101(" [PROM ,, "' 
m •&J 'FirquirH Jinglt • 5V oow" SllWJ 
I MS2'5l:l """ EPROM aus 
27t8 .. EP AOM IU!i 
27 L6 11 161(" EPROM "·" "~U J '--otltig~~. -!JV, t SV. • 12\' ,,., , ... rAMOS tU~ 
a3Cl1· 1(1611JI01<1 Ms1i11t9ic>Gl1t 3 •• 
tUUH (1601} 2S6 OPienC Bipot.11 2" 
! '12] ""' Optn CollK'IDf 3.% 
125 11~ .... ~ ..... "" mm '"' '"""' 3% 
741!ti '" OL OpomCollecior ' " '""' "' TTl C>Ptft ColcC1l)I '" 74S211 ,.,, """ 2 " 

DIGITAL 
THERMOMETER KIT 

,. ---

The Incredible 

"Pennywhistle 103" 

TRS-80 
16K Conversion Kit 

Exp1nd vour 4K TRS-.80 SvJt•m to 16K. 
Kit comes compl-et• with : 
• 8 Heh UP0416·1 f16K Oyn1mlc R1m.t I 250NS 
• Documtnt.1tion for conv1r1ion 

TRS-16K .. ......... $75.00 

~ 
JUST WRAP'· 

•30 AWG wire • .025 .. squue post.I 
•Oalsv c.hll in or • Buill ·in cut off 

point·to-point •I ncludes SO ft. wi,. 
•No nri-pprng or slitt lng nqulrjt<j­

just wrap 

b!I..!!!. 
JW.1-8 
JW·1·W 
JW·1·Y 
JW·1·R 

WI•• 
~ 
Slue 
White 
Yellow 
Red 

''"' siUS 
14.95 
14.95 
14.SS 

JUST IJJRAP.. Replacement Wire 
Pin No. Color Prkie 
R·JW·B Blue ...... , . SO t1 . roll ._ , . • . _ $2.98 • Onrr • svot rtQ Ul ft ll !o1 a1111rl'l10 M 

ruLL a Bil LATCH ED OUTPllT- 19 E•BOARO 00u11 Hn1on- twh.c t'lln9 conuol for In · A·JW·W White ··• • •· · 50 ft . roll · ····• • 2 .98 
doot/ ou1doo r or du11 m on11orl n o R-JW·Y Yellow - . .... 50 '1 . ro ll •• , • • • • 2.98 IN JE61Xl ( "(Oder krVllO-.fr d Sll(l~'l3t1 tac t til i li lt ht••det>ITIMI 

OIO!I' l)lo411tt<1 ho"' wourm1.at ~ ..,. tnc11-n UI Jlklw 0"1CI prog• 
mnm111Q klr Io~ m1Ctllll'octUQI ~I ~11 "'*rnatr cnautt Tr11er 
tlt,.,O!llOrol& l-ftt•HOICI Q~r1."itrCpirlllOl'lt W1'lliQl'l1t1rJ1ng 
'cutJCfe 0~11111u'Jrt11 1111our:iuu 1rt kl!Cllf!f anc mo11110o1' 1J 
..,..,_ LEO re»auCJ. zis.o ~" ' \ fY cr:lrv iiroo. 

:~~~~~~u~c,·o} ~;> 1·g~·~ 1; ~f.:!~0 1 oo'C 1-R-·J_i_~·_R ___ R_ed_ . _ .• _._. _. _ .• _s_o_,_,._,_• '-' -· ._._._. _ .. _2_._ea-i 
::;,e~~~c~~ .. ~r~·n~~~ 1~~1 c.111 u. rud lno JUST IJJRAP .. Unwrap Tool $3.49 
: ~t~·: 'l~~ /~·1· ~11~'l :s:e~. :;~ 11 ~tf/.~O' Incl • 

JE600 ... . ... . .. .. . . $59.95 
JE300 . ...... $39.95 Hexadecimal K•vp11d only ••• - • • • S14,95 

62-Key ASCII Encoded Keyboard Kit 
FEATURES: ...... • = 
• 60 K•'I"' 9enot110 the full 128 chmr· 

ICllfS, uppe r •nd lo we r case ASCII .•. 
- ; t : • I , , · c. - . • Fullv buffen1d 
- .. .. , • • • " , e • ' • e - • 2 user-dofino tcevs pro'llded fot 

custom applications I-: 4 • 0 • • •• • • I " ' \ - -

. I .. : • ' 'I I ~ • • • • - - . .. • Caps lock for uppet cue onlv 
1lph1 charactors 

• Utillz., a 2376 (40 pin} encoder 
read onlv mamorv chip 

The JE61062-Kev ASCII Encoded Kay board 
Kil Qin be interfaced Into most • nv com­
puter svstem. The JE610 Kit comos com· 
pla te w ith '" indusul1I gradtt keyboard 
switch au.emblv 162 kevsl, IC'•. "SOckeu, 
connoctot. 1t1c-1ronic componenu. 1nd 1 
doubht· slded printod w i r ing b o;ud . The 
kevhotrd •uemblv raqui'H +5V (t 150mA 
a.nd - 12V ~ 10mA tor operat ion. 

• ~Tt"/O'Ttd~,.~~S ~:;i!'!~~~s with 
• EHV interf1cing with I 16-p in d ip 

or l B·p in odgo connector 

JE610 . _ ... $79.95 
62-Kev Kevhoard onlv .. $34.95 

HICKOK LX303 Portable LCD Digital Multimeter 
• lt ""'"_.. '1 Do&' l~1~ .. 1C1~"""CJWM4, • U.•• :roo~ ......... _..i,,.,,_,"' • W 11.tk'11 
• A,.:c ..... ·~ ;o-q _... ,¥ .. ...,., •• ,.,..,,. .. ,""~'- • 1QQmv Ot rs. vw.1 .. 11o • ''""""' .u"'"'' :!''•,;:',,::.';;::;..::;" . .. ..,.. ... ,,, ....... C-~t •'"V•.W.""""' OHl'•l'*l!lu.1MI 

~•.C•'!,"',1:~~.~.:;:•••;;:::~ ~·.:• -•IW¥ ~ .... . •0'• ' ""'0""'' -·- lljll,IU 
~,:,:;,1··~t::: .. ::: ~.:.;..~ ~ ... A_;jU~' ..:..:~ .... ·:: .. r.:::,;. ~11~:":' '1•~:.·::::·~11•='J 

1.·u,.....,.,.., .. 1n.M.o -· 
U.C:"-"'•- ••·-"Dlolo"''W-~41 •. ., , 11i:r.-•01,P• 
a--- -""- •'I • llt •'If 1 .. 00i'LIP11¥ .. .,,.. , , __ ._,11., .... -•c"-'"' 
,.5,.a11•~t I .. 

LX303 
••"' '"'° 
1\C l 
CCl 
\If> 10 
\IP-40 
cs 1 

Digital Multimeter .. . . . .. $74.95 

11!:11\I AC' 4.CAPH R 
J1AUOEO C ... ,_ R 'l' INC CA.SC 
X 10 0C ll:ROe E A DAPTE R IUIJ Lo 1010 
.llDliVOCl'ROBE 
re ""'I' occ"""'"'s""''' 

. ... ,,. 
,~. 

l ol.ll5 
35.00 
14 .115 

$10.00 Min . Otdot - U .S. Funds Only Spec Sheeu - 25t' 
Calif. A 11ldenu Add 6% Si las Taic 1980 C1telog Av.11 il1b le - Sand 41Cstamp 
Po11ilgl- Add 5% plus$1 lnsa.uanee {if d11shadl 

Jameco 
ELECTRONICS 

PHONE 
ORDERS 

WELCOME 
(415) 592-8097 

MAIL ORDER ELECTRONICS - 1110/llDh'IDE 
1355 SHOREWAY ROAD, BELMONT, CA 94002 

ADVERTISED PRICES GOOD THAU MARCH 

~ 
Vacuum Vise 
VeC"u um·b •Hd llght·dutv 
vise fo r sm•ll componOt'rU 
•na estambllH. ABS con· 
suuc-tlon. I >S•• Jaw1, 1)4•• 
1r111..iel.Can be perm • nen tl 'J' 
lnnalled . 

VV-1 .. .. ... $3.49 

•Two SiHs; 6" end 10'" 
•Profasslonal Quality 
•Chrome Vanad ium StH1 

0 

6"-AW-6 .. $4.95 10"- AW-10 .. $6.95 

JOYSTICK 
VIDEO CONTROLLER 

• IOEAL FOR All VIDEO GAMES OR REMOTE CON· 
TROL PROJECTS 

•SMALL CASE SIZE : 1·1/2" H x 2·3/8" W • 4·S/16"'L 
• 2 MINIATUREPOTENTIOMETERS - 40K OHM EACH 
• SPST PUSH BUTTON CONTROL 
• 5·WIAE CONNECTION CA8LE - 5 FEET LONG 
• RUGGEO PLASTIC CASE 

JVC-40 ....... $4.95each 
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TRS-SO E.s. 
SERIAL 1/0 
• Can input into basic 
• Can use LUST and 
LPRINT to out put, or 
output continuously • 
RS-232 compatible • 
Can be used with or 
without the expansion 
bus • On board switch 
selectable baud rates 
of 11 0. 150, 300, 600. 
1200, 2400, parity or 
no parity odd or even. 
5 to 8 data bits. and 1 
or 2 stop bits. D.T.R. 
line • Requ ires +5. 
-1 2 VDC •Board only 
$19.95 Par t No. B01 O. 
with parts $59.95 Part 
No. 801 DA. assembled 
$79.95 Part No. 801 0 
C. No connector s pr o­
vided. see below. 

EJA IAS-232 C:Ofl • 
l'lflC t O,. P n~ t No , 

OBC!SPSS CXJ.w.th 
s·. e CCJrld lJClOI'" 

cetllll!' $ 10 95 Prwt 
No 002SP9 • :I' ribtlon collie 

w•Cb &tttM:!'Jll!'d COO· 

nKlOl"st.o F1t1'AEt. 
BO •nd Ol.lf' J.Gn1I 
tlQordS19 9:iPart 
Ng, 3CAB40 

RS-232/ TTL 
INTERFACE 

• Converts TTL to RS-
232, and converts RS-
232 to TTL •Two sep­
arate circuits • Re­
qu~es - 12 and + 12 
volts •All connections 
go to a 1 0 pin gold 
plated edge connector, 
kit $ 9 . 95 Part No. 
232A 1 0 Pin edge 
connector $3.00 Part 
No. 10P, 

· ~ . .....-.-
. ~ 

. ~--
~ 

MODEM 

• Type 1 03 • Full or 
half duplex • Works up 
to 300 baud • Origi­
nate or Answer • No 
coils, on ly low cost 
components • TTL in­
put and output-serial 
e Connect B n speak­
er and crysta l mic. 
directly to board • 
Uses XR FSK demod­
ulator • Requires +5 
vo l ts • Board only 
$7.60 Part No. 1 09. 
with parts$29.95Part 
No 109A 

~ -Box of 10. 5" $29.95, 
8'" $39.95. 
Plastic box, holds 10 
diskettes, 5" - $4.50. 
8 " - $6.50. 

S-100 BUS 
ACTIVE TERMINATOR 
Board only $14.95 Part No. 9 00, with parts 
$24.95 Part No. 900A 

APPLE IB:­

SERIAL 1/0 
INTERFACE 

'1"it ·'~· .. .. 'Wif. 
:.o:...;o. , ,,, .. , •• 
~ .-:- I - --

_:\ -~ _,,. ........ 

Baud rate is continuously adjustable from 0 
to 30.000 • Plugs in t o any per ipheral 
connector• Low current drain. RS-232 input 
and output • On board switch selectable 5 to 
8 data bits, 1 or 2 stop bits, and parity or no 
parity either odd or even• Jumper selectable 
address • SOFTWARE • Input and Output 
routine from monitor or BASIC to teletype or 
other serial printer • Program for using an 
Apple II for a video or an intel ligent termina l. 
Also can output in correspondence code to 
interface with some selectri cs. • Also 
watches OTR • Board only $15.00 Part No. 
2. with parts $42.00 Part No. 2A.assembled 
$62.00 Part No. 2C 

T.V. 
TYPEWRITER 

• Stand alone TVT 
• 32 char/l ine, 16 
lines. modifications for 
64 char / line included 
e Para llel ASCI I CTTU 
input • Video output 
• 1 K on board memory 

TAPE 
INTERFACE 

• Play and record Kan­
sas City Standard tapes 
• Conver ts a low cost 
tape recorder to a 
digital recorder • Wcrl.s 
up to 1200 baud • Dig­
ital in and out are TTL­
serial • Output of 
board connects to mic. 
in of recorder • Ear­
phone of recorder con­
nects to input on board 
• No coils • Requires 
+5 volts, low power 
drain • Board only 
$7.60 Part No. 111 . 
with parts $29. 95Part 
No. 111A 

• Output for computer 
controlled curser • 
Auto scroll • Non­
destructive curser • 
Curser inputs: up, down, 
left. right, home. EOL. 
EDS • Scroll up, down 
• Requires +5 volts 
at 1.5 amps, and -12 
volts at 30 mA • All 
7400. TTL chips • 
Char. gen . 2513 • 
Upper case only • 

.. ----------------... Board on ly $39 .00 

SK EPROM PllCEON 

Saves programs on PROM permanencly (unti l 
erased via UV light] up to BK byt es. Programs 
may be directly run from the program saver 
such as fixed routines or assemblers. • S-
1 00 bus compa t ible • Room for 8 K bytes of 
EPROM non-volati le memor y (2708's l. • On­
boar d PROM programming • Address 
relocation of each 4K of memory t o any 4K 
boundary within 64K • Power on jump and 
reset jump option for " turnkey" syst ems and 
compu t er s without a front panel • Program 
saver software avai lable • Solder mask both 
sides • Full si lkscreen for easy assembly. 
Program saver software in 1 2708 EPROM 
$25. Bare boar d $35 including custom coil, 
board with par ts but no EPRDMS $1 39, with 
4 EPROMS $ 179, with 8 EPROMS $2 19. 

Part No . 1 06, with 
parts $145.00 Part 
No. 106A 

UART & 
BAUD RATE 
GENERATOR 

HEX ENCODED 
KEYBOARD 

E.S. 
This HEX keyboard 
has 19 keys, 1 6 encod­
ed with 3 user defin­
able. The encoded TTL 
outputs, B-4-2-1 and 
STROBE are debounced 
and available in true 
and complement for m. 
Four onboard LEDs 
indicate the HEX code 
generated for each 
key depression. The 
board requires a single 
+5 volt supply. Board 
only $15.00 Par t No. 
HEX-3, with parts 
$49.95 Part No. HEX-
3A. 44 pin edge con­
nector $4.00 Part No. 
44P. 

DC POWER SUPPLY 
• Board supplies a regu lated +5 
volts at 3 amps .. +1 2, -1 2, and - 5 
volts at 1 amp. • Power required is 
8 volts AC at 3 amps., and 24 vo lts 
AC C.T. at 1.5 amps. • Board only 
$12.50 Part No. 60B5, with parts 
exc luding transformer s $42.50 
Part No. 60B5A 

Mention part no. description, and price . In USA shipping paid by us for orders accompanied by check or money order. 
We accept C.0.0. orders in the U. S. only, or a VISA or Master Charge no .. expiration date, signature. phone no .. 
shipping charges will be added. CA residents add 6.5% for tax. Outside USA add 10% for air mail postage and han­
dling. Payment must be in U.S. dollars. Dealer inquiries invited. 24 hour order line (408) 448-0800 

ELECTRONIC SYSTEMS oept. s 

Circle 276 on Inquiry card 



COMPUCAUISE 
Put a computer 1n 
your car. which gives 
you the most effec­
cive and functional 
cruise control ever 
designed. pl us com­
plete trip computing. 
fuel management sys­
tems, and a remark­
able accurate quartz 
crystal time system. 
So simple a child can 
operate. the new 
CompuCruise com­
bines latest computer 
tech nology with 
state-of-the -art re­
liability in a package 
which will not likely be 
available on new cars 
for years to come • 
Cruise Control • Time. 
E.T., Lap Timer. Alarm 
• Time, Distance. Fuel 
to Arrival • Time. Dis­
tance. Fuel to Empty • 
Time. Distance and 
Fuel on Trip • Current 
or Average MPG. 

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 
circuit board can be 
plugged in to any of 
the 8 sockets of your 
Apple II . It has a 16 pin 
socket for standard 
dip ribbon cable con­
nection. 
Board only $15.00. 
Part No. 120. with 
parts $69.95. Part 
No. 120A. 

GPH • Fuel Used , Dis- .,. ________ .,. 

tance since Fillup • 
Current and Aver­
age -Vehicle Speed • 
Ins ide. Outside or 
Coolant Temperature 
• Battery Voltage • 
English or Metric 
Display. $169.95 . 
without c ruise con­
trol $129. 95 . 

FLOPPY DISK 
STORAGE BINDER 

Th is b lack vinyl 
three-ring binder 
comes w i th ten 
transparent plastic 

TIDMA 

. 
.. -- :JJ'_ __ ~ I , 
• - i .. f i 
-F-r.;;=--. -~~ 
: . \ '-LLL.;~. 
~- - ~ .---

sleeves wh ich ac- SYSTEM 
commodate either 
twen ty. five -inch or MONITOR 
ten . eight- inch floppy BOBO. BOB5. or Z-BO 

disks. The plas t ic ~rt~tet~em¥~~t~Af'!i'°o~r~~ 
s le eves may be or- There is no need for the 
dered separately and front panel. Complete 
added as needed . A with documentation 
contents file is in- .. $ii1ii2iii.9ii5ii _______ • 
eluded w i th each 
sleeve for easy iden­
tification and organiz­
ing . Binder & 10 hol­
ders $14 .95 Part No. 
8800: Enra holders 
95• each . Part No. 

16KEPROM 

800 

ASCII KEYBOARD 
TIL & DTL compatible • Full 67 key array 
• Full 128 character ASCII output• Positive 
logic with outputs resting low• Data Strobe 
• Five user-definable spare keys • Standard 
22 pin dual card edge connector • Requires 

5VDC. 325 mA. Assembled & Tested . 
Cherry Pro Part No. P70-05AB. $1 :19.9 5 . 

ASCII KEYBOARD 
53 Keys popular ASR-33 format • Rugged 
G-10 P. C. Board •Tri-mode MOS encoding 
• Two-Key Rollover • MDS/DTL/TTL Compat­
ible • Upper Case lockout •Data and Strobe 
invers ion option • Three User Definable 
Keys • Low con t act bounce • Selectable Par­
ity • Custom Keycaps • George Risk Model 
753. Requires + 5, -12 volts. $59.95 Kit . 

ELECTRONIC SYSTEMS Dept. B 

Circle 276 on inquiry card. 

RS-232/20mA 
INTERFACE 

This board has two 
passive. opto-isola­
ted circuits. One con­
verts RS-232 to 
20mA. the other con­
verts 20mA to RS-
232. All connections 
go to a 10 pin edge 
connector. Requires 
+12 and -12 volts. 
Board only $9.95, 
part no. 7901. with 
parts $14.95 Part 
No. 7901A. 

CASSETTE TAPE 
ERASER 

REMOVES RECORD-
1 NGS IN ONE SEC­
OND! Th e process 
eliminates static pos­
itive I negative ions 
and maintains original 
tone quality with min­
imal tape hiss • To im­
prove tone quality • To 
reduce hissing • For 
quick and easy to 
erase • No battery or 
liquid required • Pow­
erful and effective ac-

.. ________ ... t ion • Unconditional 2 
year guarantee. 

COMPUCOLOR II ERASER-8 $19.95. 

Model 3, BK $13 95. tio--------tl 
Model 4 , 16K $14 95, 
Model 5, 32K $16 95. 
Prices include color 
monitor, computer. 
and one disk drive. 

16KAAMS 
For t he A pple. 
TRS-80 or Pet $8 
each Part No . 41161 
2117. 

APPLE II HOBBY/ 
PROTOTYPING 

CARO 
$14 .95 Part No . 
7907 

ir~@. PARALLEL TRIAC 
OUTPUT BOARD 
FOR APPLE II 

This board has · 8 tr1acs capab le of 
switch ing 110 volt 6 amp loads (660 watts 
per channel! or a total of 5280 watts. Board 
only $15. 00 Part No. 210, with parts 
$119.95 Part Nu. 210A. 
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APPLE II PLUS** 
(limited offer) $

990 
OO 

16K only • 

015k I . . . • .....•. 475.00 firmware Card ...•..•.. 175.00 
01sk II w/Con1 to1101 ., ••• 575.00 Proto Cord ., . . , . , . 22.00 
Pa~al Card ............. 475.00 M 6 ~ Modul~ IQf . . . . . .... 29.95 
Parallel Prin1er Catd .... 165.00 San~o ca&sa11c . . _ ...•..• 54.96 
Comm.urrica11QtlS CafQ •• , 210.00 16K UPQ1ade 1<11 ..•..••. 69.95 
Business Sol tw01e Pkg_ •• 625.00 Apple A~dlo Car . . . • . 1 59.00 
IOtl.egabvteHard()is).; . 4695 00 s · Flopp y Conlmller . . 350.00 
D.C. Hayes Modr3m... 349.95 Heurishcs Soceehlab t 79.95 

I
I 

Tl 99/4 

co lor 
moni tor 

Finally' We'11e heard so much .about 11 and we arc 
pro1,1<1 to oiler 
• Cotor • Up 10 72 K • 16 Color Gmph1cs • Music • 
Sound • Solid Suuo Softw;Jfe 

z90 
Starter 
Kit 
$249 
A Complete 
Microcomputer 
on a Board 
* Z8D Cenlra l Processing Unil w ilh 158 

lnstrucl ions. 
* On-Board Keyboard and Oispl&y. 
* Kansas City Slandard Casselle Interface. 
* PROM Programmer Built on-board. 
* Expansion provision for 1wo s -100 

Connectors. 
* Wire Wrap area for custom circuitry. 

VDB-8024 
Video Display Board 
$319 KIT 
With On-Board Z80 Microprocessor * Full 80 Characters by 24 rines display. 
* Charac1ers displayed by High Resolullon 

7 x 10 Matrix.. 
• Keyboard Power and ln1erface. 
* Composile Video Output * Separate TTL Level SynchronizaHon and Video 

Ou1pu1s. 
* 2K Bytes lndependenl On·Board Memory. * On·Board Z80 Microprocessor. * GI.ch Free Display. 

TRS-80/ APPLE 
MEMORY EXPANSION KITS 

41 16's 
16K (200/250 ns.) 

8 pcs. for $69.95 
w/ instructions & jumpers. 

HICKOK 
LX303 
$74.95 

.5%, 3 1'2 digit 19 
Range DVM, Yi' LCD displays 

runs 200 hrs on 1 battery. 1 O Meg 
Ohm Input. 1 yr. guarantee. made in 

U.S.A., test leads included. 

Ava ilable Accessories 
AC·3 115V AC Adap1er . . ..... $7.50 
CC·3 Oelu.xe Padded Vinyl Carrying Case •••. $7 .50 
VP.10 XIO DCV Probe Adapler/ 

Pro1ecto1 10Kv .. ... .. ... ......... $14.95 
VP-40 40 Kv DC Probe......... . . S35.00 
CS-i 10AmpCunen1Shun1 .. . .. $ 14 .95 

~ .(~,~,~ EASTER BASKET 
~~i(fiJIL. SPECIALS 

- >t\JJ.( -,111 s199s 

ii. ~ 90~•1•1::~: LE0 
e L .. ,_ °""" , -· Sco••OO<•O Su1rt!ba.1rd ~ ._ • r°"'' O+rec! 'Oftill e r o,.,.."rd. L•"'I - '·~ &.emt!t\M 
nncl /lgh1 A.chon CW • Tt!•e l! Sr.ooton(I 
Q)(11101 Kl'Y'~ KtyS lor At11J!t1 
e Two L1M:h11 ol / Snc1n 
SDC'C'<J nlld S>.111 / /~ e s°'mo El!1:<1u 
e Scku~I f ll(J('I.. 1.C·~ ( e ~~~~~~ 

• t;..11n La•oe Plav•r.o F•ll•d 

ELECTRONIC ELECTRONIC 

FOOTBALL SOCCER 

PROCESSOR TECHNOLOGY SALE 
SEND FOR COMPLETE INVENTORY LIST 

SOL nKRA (expandable to 65K) RAM 
boaros. Assembled and sockeled w/o 
memory, dala delay and proms. 
Only.... .... . . .. . . ... S 139.95 

Dala Delay Lines . .. .. . ...... .... . $29.95 
Sol-20 Keyboards ........ . Only S 139.95 
Sol Keyboar<1 Enclosure ....... . .. 544.95 

SYM·1 IN STOCK 
Rog . S269.00 SBC·100 

FLOPPY OISK DRIVES 

IAPI 851-6 1 .-". 40 tracks .219.00 
Shugarl SA400·5' •- . 35 tracks . 29~.oo 
Shugan BOO/BO I A B.. . . 495.00 
Siemens Shugart Compahble 

Model I 20·8D.. 449.00 

PER SCI Model 277 Dual . 1 195 00 
W1\NGO/ SIEMENS 5' ... Dowe. 290 00 
MPI 852 5y, .. Dual .. . . . .. . .. 395.00 
WANGO/SIEMENS 282 Dual 5"< 

.. . .. .......... . 395.00 

16K EXIDY SORCERER ONLY $1099.00 

$1099 w/16K 
$1249 w/32K 
$1449 w/48K 
~fu,~;~~~~~,~~,~~,~~~t~p;;,~ 
PET. APP1.E nn(i TRS·&O into a com· 
plete e"p;rnd<iblo con1outcr sys1em 
• • l fO e.-.p.,ns~ k11 S 1 <19.00 
• • V1s1;i Eudy Dual FroppY Add-on 

SI 19900 

• * Nr!W Word Proces:s: m~i P:tc 
S2'1900 

* INCLUOES 
Kcyboa1d & encJosure 

~c~b~5Frms1c 
V1Cfoo & Cassello C.ible 
Comololc Ooc:1,.1ment~11on • * 5100 E:i.1)31'\S•On 

Modulo Atld S·"19.00 
* '* Cas.s.e11e u?c.01d{!• 

• • S;.1nvo 9~ Mon1tG1" 
A(IQS.16995 

••.and it's COLOR SALE $100.00 OFF 

"The Compucolor II" 
a personal coton;raph ics sysrem tor lho modem computo1 man 

* Color Grnoh1cs 13 Colo1 CRT • * Proven 8080A CPU Sys1em * 16K Ex iended Disk Basic * Uo to 1 1 7 • Key Kevboard * Up 10 32K · RAM 
* M1n1dlsk Or1vc 51 2K Byles/Side ·ori1oori 

Medel 3 w/ BK, 72 Key Keyboard, RS232 ~:k~ { Sl595.00 
Model • w/16K. 72 Key Keyboard. RS232 S 100 00 . SI B95.00 
Model 5 w/ 32K. 72 Key Keyboard. RS232 OFF 52195.00 
Oo11ons: 101 Key Keyboard . Add $\SO 00 

117 Key Keyboard Ado S225.00 
Formaned 0 1skeues... . . 2/S9.95 
Programmed Diskeues .... . . .. . . . .. . .. . SIS .95 
D1ske1te Library Inc . Hangman, 0 1hel lo. Math. Chess. Stanrek. 
8 1ackrack. Cubic Tic Tac Toe. Fm a nee Vol . I, Finance Vol. 11, Bonds and 
Securil ics. Assembler. Texl Edi tor. Personal Da ta Base. S 19.dS S29.00 

ATARI 
800&400 

ATARI BOO $899.00 
Includes: 
Compuler Console 
BASIC Languaga C•ulndga 
Educa.Uon SJ'Stcm Maslcr Canndge 
BASIC Languago P10Qrammin9 

Manual 
BOOOperato(SManualw/ NotebOOk 
Alan 41 O Program Recorder 
Gu lde to BAS IC Programming 

Casselte 
8K RAM Module 
Power Supply 
TV Switch Box 

ATARI 400 $499.00 
Includes: 
C.Omputet Console 
BAS~C Language Canridge 
BASIC Language Programming 

Manual 
4000pe1a1or's Manual w/ No!ebook 
Power Supply 
TV Swi1Gh Box 

Now 
$219.00 Z·BO based s1ngleboard 

computer by SO Systems 

•l MHZ 
Co1npu1ct 
Smgle Catd 

RCA 
COSMAC VIP 

M KIM·1 
Now only 
$179.00 

• J(lh.MCol!IQllltblfl 
• 4i( RO M l.lon•?.Or 

: ~~l((lr..:~~1~.~~· 
• U'4>1f.PR0M'711l 
•• P°""'t1 S\IPO'r ....,_,S!iOQ!i 
• • C.~1141 AICOIQO' ~ 1A4 ~ 
•• Sllnft'g" MOtl<IOI "rd!fS16'i!):O 

* IK RAM 

* RS232 poo 

CrDll"!lf:'mi;:o~ St"'IJll:c c..,ru Cum<i1i..!~• " .1 
aimolrttl CGPl lJlol1t'1 "'fl ot.h bt"'9~ 1"-• 
POWt."~tt•l!'Z-.80.11'1(111~!""' ' l4 vot 1 ~ .... 
5-100 Din IQ !I'>!' d!id-.Jit~-0 t""'t~ll' ' 
. ........ Q~fll 

1r On Bo,,,rd 20 column SVM[nc:SDW"ll $.l?QI~ 
S(nool i ~l'IM!D Gl&awnfJ ,.,.,r•iw. *''* Power Supply a lpt\ilnumern: pr1n1e' * 4 channel counter/timer sccw ..... _ $450.00 

NEWLOW .... ICE $249,00 
A.ssembled, Regular price 

.. . ......... 5299.95 
w/Sanyo 9" Monitor 

.. ..... .. ........ $169.95 

. Add $59.95 
* * Cassetle Recorder 

...... .. .. Add $44.95 
* * Sanyo 9" Moni tor 

.. . .. .... Add $ 169.00 
Add enclosure S29.95. 

IJYTE March 1980 

wflK RAM. . ..... S375.00 
w/ 4KRAM.. ... ,., $450.00 
A.'sstlmbler ROM . Add 585.00 
BASIC IN ROM . Add S l00.00 
Power Supply . __ .. Add $69.95 
Enclosure .• , • , , . Add $49.95 

Ou., """'"•nO •f!Cln'O S l()OOO ..0111> ol 
dosl:Ol.l,.I C~To•ll 

• SAM- I 1KS1mlc RAM e• 1> 

• ~?..:~;•1~8°P:on dl5C U;tOO 

• ~'1M'~ Buc ROM (l~:0~.00 
• :<:'Pi1i~~lf(TV~~:-- SlO 

'l!O s3J&goo a<K 1-JttJOO 

i(, I .......... . $239.00 
Assembled .. . .... S369.00 

ProcH t.Or. 4M1u Z·M> 
lt1 .. rucllot1S..1 · l!oliofl,lt..O!Qt"l~ofld r~ .. 
71.' 1n•,hV(;IJOMQI U1111e;(lft[) 
ROM C•~t"Y: 81( 8,1.!'I \."C.1111"!1 trfW'l'I 
.-ldn'5't0000to 1fff 
ROM Typ.e: tn1e< 1116 PnOM Ot offlll .. ll ..... 
RAM C•peclr,- Iii, 8'1t1~ ~tf'd horn 
.Kl"•~S 7000 IO 23Ff 
RAM Ty.:-. .&!>'!! Su1toC! 

Ci rcl e 277 on inquiry card. 



• VISTA V·SO MINIDISK 
* 2J"i> MOie S1orage 

CapacAty • '10 T1cic1<s 
* •10 i rac~ oorcn rrco 

• NO N Ooubltt Dcn~l :,o 
ExP3ns1on ModuleS2.39.00. 
2 Ort\'e Catlte Add $29.95 
.1 Chu'tC Cable Add S39.95 

S-100 ADD-ON MINI-DISK 
o VISTA V-200 Minilloppy 

Syslem § * 204 ~ B e Capacl ly * Double ~ens 11y Drive 
5
v
9
-29

00
00 1' CP/ M & Basic "E" ' * Double Oens.\y Controller 

: ~:;i~;1~:g\f~s~1~1:ady 10 P1u9 In 
* EXIDY, HORIZON, SOL. elc. Compal lble 

LOW-COST ADD-ON DISK 
SUBSYSTEM KIT * f2) a·· Drives 
• V ISTA F'lopp y Controller 

Card * Power Supply and Inter· 
lace Cable * CP; M Disk Opera11ng System * Sox or I 0 Oiskelles 

IMS STATIC RAM BOARDS <t>·d> 
* Memo~\' Mapping * Low Power ~6 * Phantom * Assembled 3 1esced 
Recommended by Atphamicrosystcms 

250 ns. 450 ns. 
BK S1iltlc 

16K S1a11c 
32 K S1a11c 

S209 .00 Sl 69.00 
54 49.00 5399.00 
$799.00 S699.00 

ANADEX PRINTER 
Moder OP·BOOO com pa Cl. 1mpact. paraUel or 

serial. Sprocket teed. 80 co l s, 
Sd lines/mm., b1·d1rec1iona l 
New only .... sags oo 

FLOPPY DISKETTES o'll 
• 5~1. " M inid1 ske t1es • \,:9-,c.~ 

Sol1sector, l O Sec1or. l 6 Sector I' 1 01\'('< S 
S4.25 Each, l0/39.95 \)i'\.-(1~ 

* 8" S1anda rd Floppy Disks * ~sl'-~ 
SoH Sector. Hard Sector 0 
54.50 Each, 10/4 l.95 

·Add 4.95 tor 10 Pack in Deluxe D isk Holder 

MOTOROLA EXORCISER COMPATIBLE 
9600 MPU M oou!I? w /6802 CPU .. . • . S495.00 
960 1 16 Slo1 Momer Board.. . . .. . . . .. . 1 75.00 

i~~as~9"r3~1~;;~~ct. ~.ac:~ .•·1.~~~-1 ~ : · , ~·gg 
9604 Sw1tchm0de $yi:;com Pow er Supply 250.00 

~~gg~~i :~o~o~~)~~~~:t ... ··.: 36.oo 
9620 16 Chonnol ?ara.ll01 1/0 MOdulo 

0

295 .oo 
9022 Semll/Parallc l 1/0 Combo . • 
9626 .SK S1a11c- RM. MO<lute ••. 
96"7 161( SHU1<:: 45-0ns' 
9630 Ca1d Ex1ondo1 . 
9640 Multiple Programmable Timer 

(2'1 hm&rSI.. . ...• 
9650 e Cha.nne l Duplex Se 11a11(0 .. 
96103 32132 lfO M odule ........ . . .. 
96702 32 Pom1 RcM Relay Moouro , .. 

8800 BARE OOARDS 
9620-0 545.00 9603-0. 
9626-0 .: 5 00 9600. 
9650-0 45 00 96 10 3 
960 1-0.. 5000 96702 
Al~ AMI EVK Sy~ t C!m 1n Stock 

Circ le 277 on inquiry card. 

29.5.oo 
-495.00 

6800 

395.00 
395.00 

. 275.00 
350.00 

27.00 
55.00 
5500 

.. 55.00 

TARBELL FLOPPY INTERFACE 
* ZSO/aOSO S 100 Compatible r Uses CPM 

A:;.:;embl(H;l for Shugntt • ••• ••• SALE $ 2:59.95 
Assembled Omer Or1\"0S $269 95 
Klr 5 179.95 
BafC!Boa rd ... S399SIOOC AodS10001 

'Clie< ~Of CPM .I.OU ~7i>OO Ooc:vmt~t<l" .l,,dD S1000 
V1su1 D ou-Die DenS>ty!i • .· eon1rol:1e1 As.sem 5299 00 
SD VOr'.,.."I: Flooov K•I II. 5299 00 
SO Vers.a FklPP'I Assembled II , . . . ~9 00 
TQrt I CaS$elle 1/0 Kil . . . . . . . . . . S. l 15.00 
Sale * 1771·01 FloppYCtup .. , .. . S27.95 
V1$T A FlOppy Con 11ollr.1 8~ f$nu9{l!l Cam~ J.. 5 2 59.95 

NEW CENTRONICS 730 PRINTER 
Uses any paper roll, lanrold. 

~II~. ~h;~t~0~sm~~~~~~gr 
CPS, RS232 or paralle l 1/0 

Z-80/Z-80A/8080 CPU BOARD 
* On board 2708 * 2708 included (450ns. ~ * Power on 1ump • completely sockeled 
• Z·80 Assembled and Tested ..... 5 I 85.00 
o Z·80 Kil ......... ........... .. ... S I 29.95 
o Z·80 Bare PC Board ...... .. ..... S 3• .95 
* For 4MHz Soced Add S15.00 
8080A Kit , , . . . . . 5 99.95 
8080A Ass m<>Ted s l 49.95 

S-100 MOTHERBOARD SPECIAL 
B slot expandable w/9 conn. 
reg S69.95.. . . NOW 552.95 

$29.95 

DATA BOOKS o COMPUTER BOOKS 
~9191C Ma:tle< .i.995 1n1el MCSI01~nu 7~ 
SCTILDltl 31;!> lnl~ MCS40Manu;ai .&95 

tlSC\.ine)r a~ AM0(tt)llOA M.11W.1! !195 
NSC Linea1 o\o!O P4 ti!~ II J ~5 .r..M D SC:llOll~; D•lat\O;... ... iS 
"SC CMOS 39!1 .r.MI t.•osiLS! O.i• 3 95 
use t.t11..-.orv l9~ 0 1 M05JL S1 Dain .a 95 
lnt&f 0..IYl!OO' • 9.!I HM1~ Al\l.!o:JQO..I~ • 9!1 
... tol!I MC.S 1!15 M.\<'lu.11! 7 )0 II i.-a1 ComtOI O..u1 l 9~ 

IAL.I • OSBORNI OOOJCS • SAU 
Ae9, S•I• 

lntoOIO l.tODs'I OIO ~O 11!> 
l<tto o IO fA:Cl'Ot ~·ot I Jl"!,O 1 i!> 

=AP~~~=~ ~ : ~~ 
Z80P10Ql-llTl'""'IJ ~ 1f5 
Vl11 11 so-r.. ne111 woo:.u.or• w1e.~ ~ 21 ~ 
VOi lll~Q{>aiJ Sut1P0<1 Dev<••wf8>nc:r.. ~ 18!IO 
1o1 ••01o 1.toosvd llt ~ •S!IO 
5.AU! • DILITHIUM COMPUT!:A BOOK I • S AL i:: 

U"'1<-• .Uan111ng ComOttleo~ ~ 7 9!i 
80&0M1Cti;compum1 [ •00•1-..1111h. ~ 11 95 
~·flnfll9 8ASIC ~ 195 
ll<-Q•""<!•s Glo~~ry A O...m ~ 5 95 
P.!;uiUI 0..~et & J~ Guld• ID Cor-iPMler1. '"7'"'i6- 6 iS 
llO&ot>..acncnrU~IJll J>.oc;i•a,.....,.,.,11 ~ t5 
I tome COfTllN~t!,~ ~· 1)1 I H lt'J .... J rie '7"1!lio 6 's 
lta..-..:1 Compu~•s 'Id It Solt,.a•I! ~ I I 05 
.S1:11stm 5.mu:lalo• ,........_ 6 iS 

.'{•)ti ,., .. 

.... ,'I• 150 
,,., .. ,. .J<i• 
:!73, 9900 
,-.•1 , ''J J4GS 

,•,'"'"·' '·"·' ~95 
::•... .... 29 ~ 
"-'1•1•\( J ,,.,., 
'>..'IJ· llllJ . , .,., 

,.,.,.11 '·'''" 
IM ' ll U J ,''•' 
I.Al l G223 l2 • 8 .. ........ . 2 . 1115 
e2S ll !l~12 • 8fl'SI t 69':5 
S2Sl2Jl2 • fl 2 50 
82Sl262S6•"' 350 
82S l :>91S& • .a fl SI 3 50 
025130~12 • "IOCI 650 
USCOM/:111832 • 8 29$; 
8ZS2l 69S 
8l5 13 1 14 95 
8ZS IJ7 1a 95 

CHARACTER GEN 
!i'!l l J-00 1 tSVIUppor D!.O 
2!t 13W!H!IV) LOWi!• 100~ 
151)·A0M315Vl l °"'... 149S 
',•(".J,' 6!.7 1 107!> 
'.•Ct,•t:.ru 1o::i. 
•.•et.' t !>74 l.I M) 
•.• .!l>!llS 14 -.0 

UARTS/USRTS 
1"11c();•A 1SV IM J9~ 
4Y!il01l 15V 17\'t 4!)5 
.w-.. 10 1.1;. 11;121~ '°'"' 095 
AV~ ! Ot~A \l!.6] l!I'/! ti!)~ 

11.•5 ( 01 1 •SV 1:N1 ~SO 
. ..,,~~1 1i5 

1 1 ,•1>~ fHJS 
:Ol!IOUSAT ')~ 
! (ol"!QAfol!O\ ;I.I* 
S.AlE T1'1• 7 20 ••• • .. . .. . . 9 ,95 

BAUD RATE GEN 
' ·'C •4.a 11 
... ,,1 
v. Ot"4! 

11 1)5 

KEYBOARD ENCODERS 
....... . ;'},'(, 11:5 
" "' 11/.'() l l1 '> 
110016."t 99S 
1,u:gn ') ~ 
1•1(91:1 9!Y.. 
A/D CONVERTERS 
tt!IX.lf!M&n;i..... IJ~ 
1110! !O l1>1S.n11...., ;-;>Cl(' 
MCIJ1il>1'5 ll~ 
<l.-100 y,;, 1.• r,..,, Con• 1 :-~ 
nt"ril,1-1 ;>l)i..J.16CO •J')!I 
1.1.0l!lll f.1... J•)~ 
•<IQf!l l ilt'L·' !°t'J~ 
OoloCOl .\ 'D ~~ 

tll1·'1"'1 I. 
t.I P.• :' l • ~ 
ll·J.lo••:O.T;. 
114J, .. ::,T.t1 
~"·"!•! J..I 
'!: 1·"' S I . I~• 
!~ ., ::. • ·11 
.!c!r ... s 1 .,,,. 
4(1J', " '••J 

TEXTOOL ZERO 
INSERTION FORCE 
SOCKETS 

FLOPPY DISK 1/0 
11 71-01 6' A M1nJ.Cll(lr 27'!1~ 
.,P(i::l72N Fbftcly 4 9 .J!> 
1781 [),,111 llolt1 19 !)5 
1791 t>uit1 noc:.w l9D5 

TV INTERFACES 
Pi• "IJ"""vti •1 i:- a=ic 
1\1"· 1 \floroo 1n1r-ir.-;;• ill S 
Ll terOVL'l1C• J~ 00 
M&n Modulnlllf :l!i 00 

SPECIAL PURCHASE 
(while supply lasts) 

2 1 L02·4 (450 ns.) . . . . 99 MK 3870 (programmed) 
21 L02·2 1250 ns.) ... 1.15 ..... . .. .. .. .. ... 1.50 
TMS 4060 (pullouts) AM 9060 (4K RAM) 

.. . . ..... . .. . .. . 1.95 .. . ... . .. . ... . .. . 3.95 
P8251 lnlel .. .. .. . 4.95 27508 (32 x B) ... 1 .95 
FCM 7001 Clock ... 5.50 75492 ' . .. . .. . . . . . ' .75 
MM 5311 Clock . . . 4.50 8080A CPU .. . 2/9.95 
MM 5314Clock ... 3.95 2716 Eprom . . . 2/49.95 
MM2114N . . .. . . . 4.49 76477 Sound ... 2/7 .50 
808 5 . ... .. .. . . . . 17.95 16K Rams 200 ns. 

. . .. .. . 100/6.95 ea. 

I NOTICE: WE DO CUSTOM PROM PROGRAMMING I 
COMPUTER SPECIALS 
l lSl SAlE 

/lon>IC II Ptus w/16K I 195 990. 
PET 200 1•16N 995. 895. 

IPSI 1 6~ 0 111 1J1c RO 3295. 2695 
Maae.o: OP aooo 995. 69.$ 

E.dcJy Sor~r e 1 wJSK 895 795 Centr oncs "''hero P· 1 595. 89!io 
C-On1puc(>IQ1 ti w/'8K 149 5 I 305 
Ctom-0meo Svs 111 6585 s.i1s 
Ho11wn I w/J2K 18 4!) l !!o:59 

Conrro noes M ICrC) S· • 595. sis 
Sor0<; 10 1 :?O 995. 7 .S 
T91(rtyp0 M odcl 43 1349. l 150 

TEI Pl208 wfJ2K H1Flc1 Plo11er 10 85. 899 
:!u.:tl llOPC)J & cm t~t PY.1 1 Otgrht flr 795, 735 
; 1 :iv111n 4tt9ti 241)!,. 
~I P-'.JCfOOMQ,nO ?995. 239S. 

1n1erh.11>C 11 695. 765 
SOI. 20 109!> 

• UD'• * OPTOISOLATEAS • 
lEOS Red, YclloN, GrL~n 18~ ~n .oo 

CT 2 Pnoto lCSTA ~•Ff 2-~. 30V 9, 
4N2~ PllOIO .XSt R ~ 4F[ '50. 30Y 1.29 
.INJJ Photo O:uh"'IQton I 16 

MONTHLY IC SPECIALS 
LFll:.o&JfCf ,l.1'111oo Mull• itbol 
ICMt201!1 :Ko"""" 0 P(".6dl! C0t>nltl'I 
ICMP20f OY.<1U11d1 Cb<•!>(lllt•• 
ICMl().15 P. rc~•o" S1u.'Vl:ltc11 ''""'"' 
1Cl1101 l', Ow).'! AIO 1\.ECl1 

!lilt­.... 
119~ 

.''! iS 
14•\S 

1 ~~ ICU!:' I I VnU:19n At14\inJ">Ce 
1.1.13')()0.W•"vOP A...aoOk<I(! 
t. r., 18!.0G11x1<111r,, .,11 IC 
U.0800flh11\irl.t<- "- L.Co'lflF '.! f< ••""" 
1.t.! l8:N1.r.1.t ll,\don 

110..' '., 
''"" J ' 00 

1520 
7524 
7~.2 !1 

l •t0ti~6 
1•1~ 1 4e~ 

22~$1T 
822JPtont 
tJK~1 ·t t.Dlc. 
7-1 141 N 

"'"'° Cli'61 

7S l49Gl 1!i 
75 DS3&2~ . 2 ~5 

. 75 15J22 . . 1!i 
41'~9S t 47EClJbrn 9..95 

u 1 &'J Lr 3!omiaoFN 311 99 
••110/ 1 00 ~•C..Y t•!l05 895 

2i5 ?•SOS 311 g,g 
:11199 1•101N 6,119g 

11 i9 75.IS:!U 811 'ilg 
9'9S 74HH4 10J1ii'-9 

50 S65Ctl $ / I 99 
~5'CN 31 1 ~fil 

TV CHIPS/SOU NO 
AYJl!l!o00- 1 6Gol,,,.. BIW S4 'i:I~ 
AY3S~l!I ~ Coll~omu 2 96 
AY31)60J-l noaar.:ic~ Cilrnl! 6 9S 
AY38~• W;Ml.lue Q.al'!H! 9 so 
AY386()6-I \'/,~ Glmi: '!J 50 
AY3fUI01• I Sl'IOOto"'if ~ioeiy e !)!) 
AY389 10 G""'"' Cloche t Sound 
0.-ill'~UOI 120tl 

SN7(l.&77 11Sol/ndGener"tof 39!) 
MM!l32012 I TV S.,.-.cn <kin. 9 9!.I 
"1M~3&9 Pu:~ltr• . , , :1 I)!> 
l M •889 nr ModuL-*' J II:"! 
MMS7 t 000 NSCColo< TV 
Glll'r'lf! 89.5 
MM$7 1 04~k <kll\ 3 7 !1 
F11F MOdyt:n"' wlAud<O 8 9!1 

.I.JI Sc1up1nel'l!l~ FCM Of" UPS Oroor• 
!l"!)n• l 1 00 00 &00 5' "'ndlol)Q ll"'CI 
PO~l&Qe 0tc)tlr11 °"'"' 5.1 0000 llOl:I 
2.5 l\JlndhllQ & oOi.1111& M&t ror• 
ci'\ll roeJ O<ll'Al" rne n;:.., E• :iti<ll\/ 
COD ~01:1u1c1 wr.tS<\t rtt!OMl l C.1<> 
fomon A(i~odo~:1 IHll1 h H.l Footilj)l'I 
Oi-!k!Blldd,...h~Ar l ~n• 
Dfllllt! IDaQfV 11\-1.1~ (JllO'l:tnttl@l(I 
Alla j!I c-b IOI! 031'1 
Fl11ta1 I (lliontl lf'lllY vClfY !JQom M n1I 
0.der Pr>C>loQ ,IJI P"<.onlil tldlltc1 l o 
Cllll~W"11i..t!U1fl0ht::it 
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The Supermarket for TRS-80* 
Add-on Components (and other computers. too) 

The VISTA V-80 
Disk Drive System 
• 23%more storage copaci 

than TRS-80 
• 120 day warranty 

40 track patch at NO 
CHARGE 

Sing le drive system ..... . $ 395.00 
Two drive system ...... . . $ 770.00 
Four drive system ........ $1450.00 
Twodrive cable .. . .... .. $ 29.95 
Four drive cable .. . ... $ 39.95 

The VISTA Model II 
• Provides one, two or 

three drives. 
• Adds up to 1.5 million 

bytes of on-line storage. 
120 day warranty 
Does everything Radio 
Shack's expansion 
system will do .. . for less! 

$1000.00 

$1550.00 
$2100.00 
$ 525.00 

Slngle drive 
Expansion System 
Two drive Expansion System 
Three drive Expansion System 
Additional drives a lone 

Other Products 

" 

1. VISTA Verbatim d iskettes (hard or soft sector) Certi fied 

The VISTA V-80 Expansion Module 

• Provides double density 
modification to your 
current Radio Shack 
interface (lets you format 
diskettes in either single 
or doub le density). 

• Increa ses storage 
capacity up to 204K 
bytes (on single 40 
track drive). 
Includes a ll hardware 

$239.00 ~~~ore. 

The TRS-80 Printers 
Centronics 730 ... $945.00 
7x7 dot matrix-
80 column 

Anadex 
DP8000 ... $895.00 
9x 7 dot matrix-
80 column 

VISTA 
Printer. .. $745.00 
5x 7 dot matrix-
80 c olumn 

Cables ..... . .... . . . ...... .. $27.50 each 

Add On Drives 
MPI 851 40 Track. Double 

- - I 

40 track . . ... . . .... . ... .. .. ... . ..... . .. . .... $ 38. 95 Density-204K .... . . . ..... .. . ..... .. . $275.00 
2. 16K RPM upgrade kits. guaranteed for 120 days. MPI 852 Dual Head. Double 

PRIME PRODUCT ........................... $ 74.50 Density-408K ... . .. .. ... ......... ... $375.00 
3. NEWI DOS + ... . ..... .. .. . . ............... . $ 110.00 Siemens FDD100-5 40 Track Double 
4. LNW expansion bare board ...... .. ..... ... . $ 66.95 Density 204K . .. .. . . . . . ... . . ........ $275.00 
5. H.C. Pennington book. TRS-80 Disk Siemens FDD100-5 Flippy. 

and Other Mysteries .... . . .. .. .. . . . .. . ... .. $ 18.95 records both sides . .. ..•... .. ..•... . $290.00 
6. DDT Disco-Tech disk drive timer ...... . ....... $ 19.95 Siemens FDD100-8 8" Single 
7. Cryptext (An Encryption Module) ... .... . .... . .. . $299.00 Sided Drive . ... .................. .. $448.00 

The VISTA V-200 for Exidy.__ 
• Completely packaged system. tested and ready to plug in. includes: -----

power supply. two 40 track drives. ca se. controller. a ll cabling and 
total CPM documentation. 

• Storage capacity from 400K to 1.2 meg. f 
• System software-VISTA CP/ M Disk Operating System and BASIC-E Compiler 

recorded on 5-1 / 4" d iskettes. 
Price : Sta rting a s low as $1199.00 

CALL TOLL-FRE E 800-854-8017 

·ms.BO Is a registered •edema!< ot Rodia Shock. 

The Vista Computer Company 1401 Bo rchard Street • Santa Ana. Cal i forn ia 92705 • 714/953-0523 
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FOR SALE: RCA Cosmac VIP CDP1802. Fully assembled 
and working beautifu lly. Pixe-Verter tor television and 
cas selle recorder Included. Also, two manuals and one 
Issue ol Viper magazine. Asking $200 or bes t oiler. I pay 
shipping . Jell Roberts, 1800 Huntlng1on Tpke. Trumbull 
CT 06611, (203) 375·9430. 

FOR SALE: Three 6800 systems at my cost less 50 to 
70%. AMI PROTO processor, Davis 16 K random­
access·memory boards, MSllGSI disks, IDS printers. Buy 
system or components. Send SASE lor complete list ol 
components and prices. Phil Reagan, 1557 Jackson St 
#106, Oakland CA 94612, (415) 839·3409. 

FOR SALE: Rad io Shack TRS-80, Level 11 , 16 K. Com­
plete system (processor/key board, video monitor, 
casselte recorder). Plus some programs, assorted 
books, and many cassettes . One-year-old, used three 
months. Sacrif ice at S650. Stan Birnbaum. 1610 Hudson 
St Apt 4, Helena MT 59601 , (406) 443·7320. 

WANTED: Sanders 708 video display terminal . or 
equiva lent , for X·Y vector displays. Send details, In­
cluding price and condi tion. George B Konizer. 2008 N 
Brailsford Ad , Camden SC 29020. 

WANTED: A ZE. ZB, ZC, or ZD erasable read·only 
memory for Digital Group ZBO board. A Z80 operating 
sys lem casse lle lor 1024 TVC. also by Digital , or a good 
copy ol same. You name the price. Fred A Butanlo. 96 
Overlook Ter. Bloomlleld NJ 07003. 

FOR SALE: PerSci dual 8-i nch disk drive , double·densl ty 
rated with cable for direct lnpul/oulpul (110 ), Model 
#2142; also, control ler card for S·100 bus. Both one.year· 
old and work ing. Original cos I over $2700: sell for $2300. 
Rlcha1d Turner, \420 Balboa Av Apl J-75. Panama City 
FL 32401 , (904) 769·8025 Wednesday and Friday even· 
1ngs and weekends. 

FOR SALE: TRS·80 computer system t 6 K Level II, ex· 
panslon in lerface, RS-232 Interlace. and disk drive with 
disk operating system disk (all cab les included) . Ex­
cellenl condi tion. Buying larg er system. My cost $1900, 
will sell for $1600 or best offer. S Phall, 4900 Bristow Or, 
Annandale VA 22003, (703) 941-4075. 

WANTED: MITS 88·2SIO Input/output (110) board. All in· 
1egra1ed circuits must be socketed and board must be In 
work ing order. R Tsubota, RI 2 POB 442, Ontario OR 
97914. 

FOR SALE: Healhkil HS computer system with 16 K, 
HB-5 Input/output (110) cassette inlerlace, H9 video ter­
minal, and HC8·14 cassette software system. All fa ctory 
tesled and ru nn ing. Includes all manua ls. documenta· 
tion, and software , $1000 or best offer. (Canad ian funds) 
Will ship. Reason selling: I have two computer systems. 
Robert Tremblay , 13\6 Teillet, Ste·Foy Quebec. 
CANADA G1 W 3C2. 

WANTED: Apple II or Apple II Plus. No Apple Is too 
small. If you want to trade up, give a hand to a beg inner. 
Send a description and pri ce. Pl ease inc lude your phone 
number. Everyone wi ll receive a reply If at all possible. 
David Hayes, 537 Hall St, Ripon WI 54971 . 

WANTED: lnlo rmatlon about fixes or patches for bugs in 
TDL-X itan FORTRAN and/or Disk BASIC. Wii i pay with 
money or slmilar informalion known lo me. Have writlen 
FORTRAN program lor communication and I lle transfer 
between Micro and WYLBUR on 370. Will be happy to 
share. M Frankel. Dept of Statistics. Baruch College 
CUNY, 46 E 26 St , NYC NY 10010. 

WANTED: Diablo 1650 print mechanism with or without 
Interlace. Or Selectric print mechanism wth ASCII inter­
lace. Dennis Toeppen, 409 SHI Lusi, Mount Prospect IL 
60056, (312) 255-2255 afler 6 PM weekdays. 

FOR SALE: Expander Black Box printer. See 11177 
Kilobaud for detailed article or 5179 Jade ad for brief 
descr iption ol th is compact eigh ty·column Impact 
printer. Case. paral lel Interface. cable. connecto rs, 
documentat ion, and shipping inc luded. Cost new Is 
$470. First $300 bank check or money order gets mine. 
Used nine months. Fred Lepow, 1700 Circa <lei Cielo Dr, 
El Cajon CA 92020, 1714) 440·9310 (n ights) or (714) 
276-3414 (days). 

FOR SALE: Two Friden Flexowrl ler units. Each has 
paper·t ape read/wr ite on keyboard, a desk/console, and 
an auxiliary scanning/reader. $265 each. Also, Tektronix 
513 oscilloscope DC to 18 MHz: $195. Gera ld Ortman, 
7619 Forrest Av , Munster IN 46321 , (219) 836·1514 even· 
lngs. 

FOR SALE: IBM 1050 Data Communication System 
(RS·232). Consists of control un it, Selectric·based 
prlnler·typewrller, paper-tape punch, paper- tape reader. 
Full documentat ion. Excellent condition. $800. SASE 
would be appreciated. Arkady G Makhlin , 39 Hammer­
smith, Danbury CT 06810, (203) 743-9509. 

FOR SALE: Two 2315 2.4 M bytes disk c artridges, 
Hewlctt ·Packard Model #12869A. In Wright Line Model 
#5835·20 d isk pack carrying case: SlOO or reasona ble 
offer. Fourteen Hewletl -Packard 9162-0050 digital cas· 
settes; S28 or reasonable offer. James R Schueler. 317 
Chilean Av Rear. Palm Beach FL 33480. 

FOR SALE: Altos/8000 (Mode l ACS 8000·1) wi th two 
8·inch drives ( v, Mb). 64 K main memory, CPIM aper· 
ating system, Xitan Extended Disk BASIC, Texas Instru­
ments' (Model 810) 150 characte rs per second (cps) 
printer wit h forms length control, Volker Crelg video 
display with numeric pad. de tachable keyboard, and 
addressable cursor. John Whilfen. (416) 279·1496 
(CANADA). 

FOR SALE: Intel sing le·board , computer-based system. 
Includes: SBC·80110 (8080A processor card), SBC·104 
(4 K random access memory, inpuVoutpu l (110), etc), 
SBC-116 (16 K random access memory, read·only 
memory, 110 ), SBC·310 (high·speed math processor), 
SBC·534 (four·channel serial 110), SBC-604 (card cage), 
SBC·635 ( 14 A power supply). Also. SBC-80104 (8085 pro­
cessor) , ultraviolet programmable read·on ly memory 
eraser, Nationa l Multiplex digital cassette recorder, and 
::>EC LA-36 term inal. Will negotia le price or trade. Jim 
Mortons, POB 65, Fond du Lac WI 54935. 

FOR SALE: PDP-11 boards. Removed from working 
PDP-11115. Complete processor. Very powerful. Too 
many boards to list. One Hex (fron t panel), four Quad, 
six Dua l, three Single. seven Sfngle smal l. Twenty-one 
boards in all . $60. Take advantage o f the low value of the 
Canadian dollar and buy. Writ e for comp lete informa­
tion. David La i, 13250 Racine SI, Plerrefonds Quebec, 
CANADA H8Z 1Y7. 

FOR SALE: Three IMSAI 4 K random.access-memory 
boards for S-100 bus with individual 1 K writ e·prolect. 
$85 each. One Polymorphics video board wi th 16 by 64 
characters. 48 by 128 graphics, 1 K of on board random 
access memory , and an 8·bi t parallel port for keyboard. 
Also for S-100 bus. S160. Everything assembled. Peter 
Hack, 579 Diamond SI, San Franc isco CA 94 114, (415) 
824·4225. 

FOR SALE: Commodore PET 200118 with lull documen­
tation. Assorted software games included. Excellent 
cond ition. burned In. and running. S525. Michael 
DIMario, 4300 N 92 St Apt 1. Milwaukee WI 53222, (414) 
476·8300 ext 720 days, (414) 463·0836 evenings. 

FOR SALE OR TRADE: I will design and print a single- or 
double-sided printed-circuit board from your specif ica· 
lions on my Tektronix graphics computer. Wil l trade for 
su rplus computer gear. Send SASE for sample of my 
work. Rex Taylor. 2367 NW Kearney. Portland OR 97210. 

Unclassified Policy 
Readers who are soliciting or giving ad­

vice, or w/10 have equipment to buy, sell or 
swap should send in a clearly typed notice 
to that effect. To be considered for publi­
cation, an advertisement must be clearly 
11oncom111ercial, typed do11ble spaced 011 

µlain white µa per, contain 75 words or less, 
and inc/tide complete name and address 
informatio11. 

These notices are free of charge and will 
be printed one time only on a space 
available basis . Notices can be accepted 
from individuals or bona fide comp1<ter 
users clubs only. We can erigage hr no 
correspondence on these mid your confir­
mation of placement is appearance in a11 
issue of BYTE. 

Please no te tliat it may take tliree or four 
m onths for an ad to appear in the 
m agazine. 

FOR SALE: VIM single-boa rd m ic rocomputer In original 
box with all documentation; S195. Also, Radio Shack 
Editor-Assembler for TRS·80 unused; $25. V M Faulkner, 
RR 2 POB 294A, Yorktown IN 47396, (3 17) 289·4138. 

FOR SALE: IMSAI 8080. 22·s lot mother board, 2P + S, 
Tarbell casse tte. 16132 K erasable·programmable read· 
only memory, Godbout active term inator, 8 K Seal s + 
24 K Godbout random access memory, H9 terminal, 
Mu llen extender. $2000. Larry, 516 E St, Galt CA 95632, 
(209) 745-1843. 

FOR SALE: Two Processor Technology 16 K dynamic 
programmable memory boards 116KRA for SOL or 
S-100 system. See January 1977 BYTE, page 10. With 
manual. 32 K for S200. Not sold separately. First check 
or money order lakes It. Bob Duke, 13526 Pyramid Dr, 
Dallas TX 75234, (214) 241 -2888. 

OLD COMPUTING DEVICES: Do you have or know abou l 
planlmeters. integraphs. Integrators, mechanica l com· 
puters, pre· 1900 ca lcu lators, or other unusual early com· 
put Ing machines? Do you have books, manuals, or other 
documentation about them? I am buying, studying, and 
exchanging stories about these th ings. What ' s the 
weirdest compu ting machine you know of? 1·d parti· 
cularly l ike to hear about unusual projects, both 
historical and recent. Dick Rubinstein, 15 Maugus Av, 
Wellesley MA 02181. 

FOR SALE: Digital Group standard mother board, zao 
processor board , Input/outpu t (110) board , TVClcassette 
interface, George Risk keyboard In oak cabinet, TV 
moni tor conversion kit , dual Phi-Deck and controller 
board, nonstandard power supply and cabinet. All 
documen ta tion and system programs Inc luded. Boards 
assembled by professi onal digi ta l technician. System 
never ca librated or run. $800 complete or trade for 
TAS-80 disks or prin ter. Jim Lew is, POB 22045, Knoxville 
TN 37922. 

WANTED: I need a few odd Integrated circuits for repairs 
to c ircuit boards made by Intel Corp. Type numbers are: 
P3404, MC3002, 8267, 8263, NE550, MC3003. Damaged 
boards with salvageable usable circuits would be 
satisfactory. Merle Vogl , POB 145, Von Ormy TX 78073. 

WANTED: Hewlell-Packa rd 9830 In excellent working 
condition, preferably under H·P maintenance. Wit h 
plasma display, tape cartridge drive, therma l printer, 
BASIC, and manual . A Kesell, 345 W 8lllh SI, NYC NY 
10024, (212) 873-5556. 

FOR SALE: Upgradi ng all TRS·80 Model I equipment to 
Model II. Must se ll like-new expansion Interface with 
32 K random access memory. Only $470. Two Shugart 
disk drives with cable, and four MPI disk drives with 
cable. Your choice only $385 per drive. Buy two or more 
drives and get the cable free. One Centron ics printer 
(call or write for price). Bruce Tay lor, 118 S Miii St, Pryor 
OK 74361, (918) 825-4844, after 6:00 PM (918) 434·5242. 

March 1980 © BYTE Publications Inc 287 



To get further infomration on the products advertised in BYTE. fill out tire reader service card with your "ame and address. Then circle the appropriate nrmohers for tire 
advertisers you select from the list . Add a 15-cent stamp to the card, then drop it in the mail. Not only do you gain info n narion, but our advertisers are encouraged lo use 
the marketplace provided by BYTE. This helps us bring you a bigger BYTE. ·correspond directly wit h company. 

Inquiry No. Page No. Inquiry No. Page No. 

106 Aardvark Software 167 209 DATABANK 240 
244 AB Computers 266 127 Data Discount Center 188 
277 Advanced Computer Prod 284, 285 186 Datadlsk Sys 224 
132 AL Industries 191 197 Datasouth Computers 231 
255 ALL Electronics 268 48 DATASPEED 83 

68 Altos 106, 107 73 Delta Products 117 
218 American Square Computers 258 264 DES·MAA Electronics 272 
267 Amparo Software 272 141 DG Elec1ronlcs 195 

44 Anadex Inc 79 85 Dig ital Pathways 137 
114 Anderson Jacobson 176 243 Dig ital Research: Computers 265 

79 Andlcom Technical Products 127 84 Digital Research Corp (CA) 136 
125 Apparat 187 42 Digital Technology Inc 77 

Apple Insert 12 Dlgitus 25 
195 Appl ied Computer Systems 229 165 Dlsc/3 Mart Inc 214 
266 ArlstolPolks 272 169 Dr Dobb's Journal 216 
136 Arlee Electronics 194 123 Dynacom~ 166 
152 Artec Electronics 203 212 Dynamic lcroprocessor Assoc. 241 
270 ASAP Computer Products 273 Eaton LAC 28, 29 

4 Atari 13 229 Electrolabs 261 
217 ATV Research 258 272 Electrolabs 274, 275 
92 Automated Simulations 145 60 Electronic Control Technology 96 

175 Avionic Enterprises (A .E.I.) 219 276 Electronic Systems 282, 283 
13 AXIOM Corp 27 224 Electronic Technicians 258 

250 B & W Energy Mana~ement Sys 268 171 Escon 217 
203 Ballantine Books 23 177 Essex Publishing 220 
295 BASF 175 118 Exldy 182, 183 
271 Becklan 273 Factory Direct Sales 198 
223 John Bell 258 249 Faragher & Assoc 268 

Bela Com~uter Devices 225 206 Farnsworth Com~ter 239 
146 Blotech E ectronlcs 198 252 Feith Software 2 
156 Bishop Graphics 207 62 Financia l Planning Associates 98 
107 ~~~Cifo~~~~h~W3121 163 Five Stones Soltware 223 

75 227 Fordham Radio Supply 260 
113 BYTE Books 59 233 Frederick Computer Products 262 
213 BYTE Seminar 243 30 Freeland Intl Computer Shows 65 
87 Byte Shop East 139 237 Fuller Soltware 262 

BYTE Subscriber 239 137 Futureworld 193 
134 C & S Electronics Mart 192 260 Glmlx 272 

5 California Computer Systems 14, 15 173 Global Parameters 216 
221 Calltorn la Data Co~ 258 90 Godbout Electronics 143 
274 Calltornla Digital 2 9 156 GR Electronics 208 
207 Californ ia Software 239 97 H & E Computronlcs 153 
139 Cambridge Development Labs 195 17 Hamilton/Avnet 39 
263 CAP Electron ics 272 66 Hardslde 140 

81 Central Data 133 257 Hobby World 270 
265 Chafltz. Inc. 272 292 Houston Instruments 51 
112 Chrlslln Industries 174 293 Houston Instrument 51 
116 Chrlslln Industries 180 11 Industrial Micro Systems 23 
256 Cleveland Consumer Computer 61 lnfosott Systems Inc 97 

& Components 269 26 lntecolor 57 
64 Compas Micro Systems 100 179 Integrand 221 
9 Compucolor Corp 19 160 International Data Sciences 211 

29 CompuServe (mlcroNEn 63 83 International Data Systems (IDS) 135 
240 Computer City 263 28 lntertec Data Systems 61 
251 Comtuter and Control Affiliates 268 2 Ithaca lntersystems 9 

The omputer Factory (NY) 170 16 Ithaca lntersystems 36 
142 Computer Furn iture & Accessories 196 273 Jade Com&;iny 276, 277 

Computer Headware 200 275 Jameco 2 , 281 
47 Computer Mart ot NJ 82 150 JRT Systems Inc 201 

210 Computer Service Center 240 6 Konan Corp 16 
238 Computer Shopper 262 Lifeboat Associates 101, 134, 189 
161 Computer Special ties 211 93 Macrotronlcs 146 
172 Computer Transceiver Sys (CTSI) 217 182 Macrotronlcs 222 
201 Computers Wholesale 235 McGraw·Hlll Book Company 128, 129 
163 Computer World 213 Measurement Sys & Controls 41 
153 Computex 204 ~:r:r~':e~~c"t; ~l~ & Controls 199 199 Corporate Computer Systems Inc 233 253 
56 Corvus Systems 92 190 MICAH 227 

122 Cover Craft 165 15 Micro Age Computer Stores 35 
128 CP Products 189 72 Microamerlca Dis t 115, 124, 125 

1 Cromemco 1, 2 162 Micro Applications Group 213 
119 CT mlcroCOMPUTEA, Inc 164 219 Micro Arch itect 258 
135 CT microCOMPUTEA. Inc 192 278 Micro Business World 254 
174 Cybernellcs Inc 219 124 Microcomputer Technology Inc 187 
234 DAR Sales 262 22 MlcroDaSys 49 
136 DataArt, Inc 193 63 Micro Data Base Systems Inc 99 

BOMB · BYTE's Ongoing Monitor Box 
Article H Page Article 

17 Ease Into 16·Blt Computing: Get 16·Blt Performance 
from an 8-Blt Computer 

2 34 Electron Behavior In a Chemical Bond 
3 60 Hewlett-Packard's New Personal Computer, The HP-85 
4 74 Solving Problems lnvolvlng Variable Terrain, 

Part 2: Special Cases, Including Hexagonal Grids 
5 84 TRS·80 Performance, Evaluation by Program Timing 
6 114 Electronic Planlmetry 
7 126 A Power-Line Protection Circuit 

8 130 Landing Module Simulation with Random Surface 
9 142 The Olrt·Cheap Bootstrap, More Notes on Bringing 

Up a Microcomputer 
10 156 Hydrocarbon Molecule Constructor 
11 194 Operation Codes for 8080, 8085, and Z80 Processors 
12 230 To Err Is Human 
13 232 Super TIC 

Inquiry No. Page No. Inquiry No. Page No. 

133 
170 
176 
130 
247 
23 

151 
193 
231 
52 

288 
220 
69 
21 

184 
t88 
102 
105 
140 
241 
131 
117 
155 
25 
70 

157 
324 
144 

226 
77 
86 

263 
264 
261 

14 
232 
110 

281 
67 

129 
268 

55 

211 
66 

109 

43 
286 
326 
168 
180 

31 
33 
34 
35 
36 
37 
38 
39 
40 
57 
59 

143 
176 
246 

45 
215 
216 
191 
198 

Author 

Clarcla 
Llebl 
Morgan 

Micro Diversions (Scion Corp.) 5 259 Quest 271 
Micro Innovations Corp 191 200 AACET Computes 233 
Micro Integration 217 246 Radio Hut 267 
Mlcromall 219 80 Radio Shack 131 
Micro Managemant Systems 190 154 Aaygam 205 
Micro Mart 268 ABB 226 
Micro Mikes 177 96 RCA Solid Slate 152 
Micro Music 202 Reliable Cash Reg ister 241 
Mlcropolls 228, 229 8 AITAM International Corp 18 
Micro Products Unlimited 262 204 ANS Enterprises 236 
Micro Pro International 88, 89 74 Robotics Age 119 
Mlcrosette 199 167 S-100, Inc 215 
Mlcrosette 258 101 Howard W. Sams Company 159 
Microsoft 109 121 Sara Tech 185 
Mlcrotek 47 159 SCDP211 
MICROWARE 223 98 Scelbl 154, 155 
Mlcroware Associates 225 71 Scientific American 113 
The Micro Works 160 58 SclTronlcs 94 
Micro World 166 32 Seattle Computer Products 69 
Midwest Computer Peripherals 195 Seattle Computer Products 235 
Mikos 264 99 Michael Shrayer 157 
Mini Computer Suppliers 190 Shugart 6, 7 
Mini Micro Mart Inc 181 187 Sigma International 224 
Mini Mic ro Mart Inc 206 282 S\rlus Systems 78 
MorrowfThlnker Toys 55 108 Small Business 
Mountain Hardware 111 Applications 169 
Mountain Hardware 207 194 Ed Smith' s Soltware Works 229 
Multi Business Computer Sys 258 7 Smoke Signal Broadcasting 53 
National Ar1 1flclal Intell igence Lab 24 Smoke Sl~nal Broadcasti ng 
WAIL6197 wealers) 3 

CE/ ompuMar1 259 50 oftagon Inc 86 
NEECO 11 5, 124, 125 192 Softape 227 
Netronlcs 138 120 Softech 185 
Netronlcs 179 89 The Software Exchange 141 
Netronlcs 179 230 The Software Farm 262 
New England Recruiters 272 54 The Soft Warehouse 90 
North Star 31 242 Solid State Sales 264 
Northwest Computer Services 262 262 Sorrento Valley Associates 272 
Novatlon 172 279 Southwest Tech Prod Corp Cil 
NRI Schools 161 3 SSM 11 
Ohio Sclentlllc Instrument CIV 205 The Stackworks 237 
OK Machine and Tool 105 104 Strategic Simulations, Inc. 165 
OK Machine & Tool 189 91 SubLOGIC 144 
The Old Association 272 256 Sunny International 270 
Olivetti 91 94 Supersoll 149 
onComputlng 33 Supersott 209 
Onyx Sys .. Inc. 42, 43 41 Sybex 75 
Optimal Technolog6'. 241 65 Sybex 100 
Oregon Software 1 3 49 Synchro Sound 85 
Osborne/McGraw-Hiii 171 46 Tab Books 61 
Owens Associates 213 76 Tarbell Electronics 123 
Pace Inc 78 51 Tech Sys Consultants (TSCI 87 
Pacific Exchan~es 199 Tee-Mar 158 

10 Televldeo 21 ~~~~ ~i~lta l 27 235 Theta Labs Inc 262 
Pan American Elec (A Radio 189 3 G Comr,any Inc 225 
Shack Auth . Sales Ctr.) 221 Robert T nney Graphics CVlll 
Per Com Data 67 126 TransNet 188 
Per Com Data 71 United Soltware of America 76 
Per Com Data 72 20 Universal Data Systems 45 
Per Com Data 72 185 US Robotics 223 
Per Com Data 72 222 Vantage Data Products 258 
Per Com Data 73 148 Vector Electronic Co 200 
Per Com Data 73 115 Veriee 178 
Per Com Data 73 299 ~~t5a9~~fs"ter Company 286 
Per Com Data 73 245 
Personal Software 93 228 Wameco 260 
Personal Software 95 111 Western 110 173 
Pickles & Trout 197 Whltesmlth's Ltd 151 
Pickles & Trout 221 100 John Wiley & Sons, Inc 173 

~~~:~·~~~09~ams 268 
214 John Wiley & Sons, Inc. 244 
236 Wlntek 262 

Priority One 255 208 Worldwide Electronics 240 
Priority One 256, 257 168 Zs Systems 215 
The Q Kit (Div J R Conwell) 227 
Quality Software 233 

December BOMB 
Numerical Analysis 

Jones 
Lewis 
Santi, et al 
Schnelder, 
Erickson 
Houng 

"Add Nonvolatile Memory to Your 
Computer" by Steve Ciarcia (page 36) 
proved to be the most popular among 
those readers who voted . Second place in 
the BOMB voting went to James L Peter­
son for "Text Compression" (page 106). 
These two authors receive the $100 first­
place and $50 second-place prizes . Third 
place was shared by F R Ruckdeschel 
("Frequency Analysis of Data Using a 
Microcomputer, " page 10) and Chris­
topher 0 Kem ("A User's Look at 
Tiny-C," page 196). • 
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BREAKING THE SOUND BARRIER THE TRAP DOOR 

September 1977 March 1979 

Byte Cover Prints --
Limit it ion 

The September '77 and March '79 covers of BYTE 
are now each ava ilable as a limited edition art print, 
personally signed and numbered by the artist , 
Robert Tinney. 

These prints are strictly limited to a quantity of 750 
for each cover , and no other editions, of any size, 
will ever be published. Each print is 18" x 22" , 
printed on quality, coated stock, and signed and 
numbered in pencil at bottom. 

Send me " Breaking the Sound Barrier" 
prints at $25 each, and "Trap Door" 
prints at $25 each. I understand this price in­
cludes Cert ificate of Authenticity and first class 
shipment. 

D I have enclosed check or money order 
to Robert Tinney Graphics. 

D Charge this to my Master Charge or Visa 

Card # ______ _ Expires: __ _ 

The price of each print is $25. This includes 1) a 
signed and numbered print; 2) a Certif icate of 
Authenticity , also signed personally by the artist 
and witnessed, attesting to the number of the edi­
tion (750) , and the destruction of the print ing plates; 
and 3) first c lass shipment in a heavy-duty mailing 
tube. 

To order your limited edition art pr int , fill out and 
mail the order form below. 

Ship my print(s) to: 

Name ________________ _ 

Address _______________ _ 

City State __ Zip __ _ 

Send order to: 

robert t inney graphics c·~ 
P 0 Box 45047 • Baton Rouge, LA 70895 -j# 
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F $ 
Ohio Scientlflc·s top of the line personal com­
puter, the C8P DF. This system incorporates 
the most advanced technology now available 
in standard configurations and add-on options. 
The CSP DF has ful l capabilities as a personal 
computer, a small business compu ter. a home 
monitoring security system and an advanced 
process controller. 
Personal Computer Features 
The CBP DF features ul tra-fast program execu· 
lion. The standard model is twice as fast as 
other personal computers such as the Apple II 
and PET. The computer sys tem is available 
with a GT option which nearly doubles the 
speed again, making it comparable to high end 
mini-computer systems. High speed execution 
makes elaborate video animation possible as 
well as other 1/0 functions which until now, 
have not been possible. The CBP DF features 
Ohio Scientiflc 's 32 x 64 character display wi th 
graphics and gaming elements for an effective 
resolution of 256 x 512 points and up to 16 
colors . Other features for personal use include 
a programmable tone generator from 200 to 
20KHz and an 8 bit companding digital to 
analog converter for music and voice ou tput, 
2-S axis joystick interfaces, and 2-10 key pad 
interfaces. Hundreds of personal appl ica tions, 
games and educational softwa re packages are 
currently available for use with the CSP DF. 
Buslness Applications 
The CSP DF utilizes ful l size S" fl oppy disks 
and is compa tible wi th Ohio Scient ific's ad· 
yanced small business operat ing system, 
OS-65U and two types of in form.ation manage­
ment systems, OS·MDMS and OS-D MS. 
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The computer system comes standard with a 
high-speed printer Interface and a modem in­
terface. It features a fu ll 53·key ASCII 
keyboard as well as 204S character display 
with upper and lower case for business and 
word processing applications. 
Home Control 
The CBP DF has the most advanced home 
monitoring and control capabilities ever 
offered in a computer system. It incorporates 
a rea l time c lock and a unique FOREGROUND/ 
BACKGROUND operaling system which allows 
the compuler to function with normal BASIC 
programs at the same time II is monitoring 
external devices. The CSP DF comes standard 
with an AC remote contro l interface which 
allows it to control a wide range of AC appli· 
ances and lights remotely without wiring and 
an Interface for home security systems which 
monitors fire, lnlrusi'on. car theft. water levels 
and freezer temperature, all without messy 
wir ing. In addition, the CSP DF can accept 
Ohio Scientlflc's Votrax voice 110 board andlor 
Ohio Scientlflc 's new universa l telephone inter­
face (UTI). The te lephone interface connects 
the computer to any touch-lone or rotary dial 
telephone line. The computer system is able lo 
answer calls, initiate ca lls and communicate 
via touch· tone signals. voice output or 300 
baud modem signals . It can accept and 
decode touch-tone signals, 300 baud modem 
signals and record incomiryg voice messages. 
These features col lectively give the CSP DF 
capabil ities to monitor and contro l home func­
tions with almost-human-like capabi lities. 
Process Controller 
The CSP DF incorporates a real time clock, 
FOREGROUND/BACKGROUND operation and 
16 parallel 110 lines. Additional ly a universal 

accessory BUS connector Is accessible at the 
back of the computer to plug in additional 48 
lines of parallel 110 an<:Jlor a complete analog 
signal 1/0 board with AID and DIA and 
mu ltiplexers. 
Clearly, the CSP DF beats all existing small 
computers In convent iona l specif ica tions plus . • 
it has capabili ties fa r beyond any other com· 
puter system on the market today. 
CSP DF is an 8-slot mainframe class computer 
wi th 32K static RAM, dual 8 ' floppies, and 
severa l open slots for expansion. 

Or get started with a CSP with cassetle Inter­
lace, BK BASIC-in-ROM which includes most 
oJ the fea tures of the C8P DF except the rea l 
time c lock, 16 parallel 1/0 lines, home security 
interface and accessory BUS. It comes wi th 
SK static RAM and Ohio Scien tific·s ultra- fast 
SK BAS IC-in-ROM. It can be expanded to a 
CBP DF later. Base price $S95. Virtually all the 
prog rams ava ilable on disk are also available 
·for the CSP cassette system on audio 
cassette. 

Computer~ come with keyboards and floppies where specihed. 
Other equipmenl shown hi ophon41. 

For literature and the name of your local 
dealer, CALL 1·800-321-6850 TOLL FREE. 

13 3 3 SOUTH CH ILLI CO THE RO AD 
AURORA, OH 44202 • (216) 831-5600 

Ci rc le 281 on Inquiry card. 
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