


WE HAVE A 6809 FOR YOU 

POWER SUPPLY INTERFACE 


Convenient serial or paralle l 1/0 cards have DB-25
Modular plug-in construction with computer grade 

connectors mounted directly on the circuit
filters and a 25 AMP rectifier bridge . Blower 

board . Up to 16 interface devices may
fan is standard equipment. All con-

be installed on the address decoded 
nections to the power line 

1/0 bus. Programming strips are 
are beneath the 

provided for input and out
safety shield . 

put baud rate selection 
on each port. All 

outputs are 
fully buf 

fered. 

l
( ' / 

C Bl E 
Rugged 1/8 inch alloy aluminum 

base plate combined with a solid 1/8
I• PROCESSOR inch alloy aluminum cover for unsurpassed 

protection . All interior metal is conversion
The world's most powerful 

coated . The cover is finished with a super tough tex 
eight-bit processor, the Motorola 

tured epoxy. 
MC6809, plus 2K byte monitor ROM 
that is 2716 EPROM compatible and full 
buffering on all output lines. Built-in mult iuser capability, just add 1/0 cards to operate a multi -terminal system. 

MEMORY- You can purchase the computer with either BK bytes of RAM memory (expandable to 56Kl. or with the full 
56K . The efficient, cool running dynamic memory used in this system is designed and manufactured for us by "Motorola 
Memory Systems Inc ." 

PERIPHERALS-The wide range of peripheral hardware that is supported by the 6809 includes : dot matrix printers (both 
80 and 132 column), IBM Electronic 50 typewriter, daisy wheel printers, 5-inch floppy disk system, 8 -inch floppy disk 
systems and a 16 megabyte hard disk . 

SOFTWARE- The amount of software support available for the 6809 is incredib le when you consider that it was first 
introduced in June, 1979. In addition to the FLEX9 operati ng system, we have a Text Editor, Mnemonic Assembler, Debug, 
Sort-Merge, BASIC, Extended BASIC, MultiUser BAS IC, FORTRAN , PASCAL and PILOT. 

69/K Computer Kit with BK bytes of memory . .................... . .... ..... . . .. .. ...$ 495.00 

69/A Assembled Computer with BK bytes of memory ............. .....................$ 595.00 

69/56 Assembled Computer with 56K bytes of memory . ............................... .$1,495.00 


SOUTHWEST TECHNICAL PRODUCTS CORPORATION 
219 W. RHAPSODY 

SAN ANTONIO, TEXAS 7B216 (512) 344-0241 
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Low-cost hard disk computers 

are here 


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

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

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

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

You get speed-both in the 4 M Hz 
ZBOA microprocessor and in the fast 
64K RAM which has a chip access 
time of only 150 nanoseconds. You 
get speed in th e 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 ca n be expanded to 
512 kilobytes if you wish. 

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

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

broadest so ftware support in the 

280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 

Tomorrow's computers nowClrcle 1 on Inquiry card. 

microcomputer fie ld. Software Cro
memco is known for. Software l ike 
this: 

• Extended BASIC 
• FORTRAN IV 
• RATFOR (RATional 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 sti l l 
housed in just one sma ll cab inet. 

Hord disk drive al lower lell can be inter

changed just by sliding oul and d1sconnectmg 


plug. Seven free card slo1s are available 

Z-2H Includes printer inlorlace card . 


Cronaenaeo 

I n c o r p o r a I e d 

Included in that cabinet, too, is 
Cromemco ruggedness and reliability. 
Cromem co is time -proved. Our 
equipment is a survey winner for 
reliabi l ity. Of course, there's Cro
rnemco's all-metal cabinet. Rugged, 
sol id . And, there's the heavy-duty 
power supply (30A @ 8V, 15A @ 
+18 V, and 15A @ -18V) for ci r
cuitry you ' ll sooner or later want to 
plug into those free card slots. 

CALL NOW 

With its high performance and low 
price you KNOW this new Z-2H is 
going to be a smash. Look into it 
right now. Contact your Cromemco 
computer store and get our sales 
literature. Fi nd out when you can 
see it. Many dealers will be showing 
the Z-2H soon-and you' ll want to 
be there when they do. 

PRESENT CROMEMCO USERS 
We've kept you in mind, too . Ask 
abou t the new Model HDD Disk 
Drive which can combine with your 
p rese nt Cromemco computer to give 
you up to 22 megabytes of disk 
storage. 

• (415) 964-7400 
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RS·232 or 
Pmllel Parallel Parallel Current loop 

1/0 Port #1 1/0 Port #2 1/0 Port #3 1/0 Port #4 
\ I \ I 

Latched 
ProgrammableOutputs 

Baud Rate 
UART with 

Interval Timers 

4 MHz 

Standard Bus 
8KROM lK RAM for System 
Capacity E.xpand1blllty 

The single card computer 

with the features 


that help you in real life 


4 MHzZ·BOA
Crystal Clock 

Completely Buffered 
Bus Interlace 

On Card 
Voltage 

Regulation 

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. 

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 
l ine of 5100-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. 

-v;. - .. ,ta,·...:--· : ..... J ·.~
1' { ~-4 

~ ·..:·f ·~1 ' -. ' 
,·,1 -J ,..,~~ - ,..,,. - ;. ..; )•~ · · ' ··~·-" ·- . 

Card Cage 32K BYTESAVER PROM card 

EASY TO USE 
Another convenience that makes the 

Model SCC computer easy to use is our 
Z-80 monitor and 3K Contro l BASIC (in 
two ROMs). With this 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 subroulines. 

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. 

Cromemeo 
incorporated 
Specialists in computers and peripherals 
280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 • (415) 964-7400 
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Foreground 
18 A FIRST LOOK AT GRAPH THEORY APPLICATIONS by Michael Ashbrook 

and Helmut Zi11n 
If the use o f graph theory raises a ques tio n, this articl e will supply an answer. The authors introduce the funda
menta l concepts of graph theory and two methods of directed-graph storage. 

32 A COMPUTER-CONTROLLED WOOD STOVE by Steve Ciarcia 
Steve Garcia shows how he uses his computer lo mon itor and control a Hydrostove - a wood s tove that hea ts 
water piped through ii. 

72 A COMPUTER-CONTROLLED LIGHT DIMMER, Part 2: Implementation by 
John H Gibso 11 
Pa rt 2 of th is a rticle shows how to constru ct the design that was presented in the January 1980 BYTE. using the 
Heathkit ET-3400 microprocessor tra iner. 

92 IMPLEMENTING DYNAMIC DATA STRUCTURES WITH BASIC FILES by Ted 
Carter 
Using linked lists to maintain sorted fil es is one way lo dea l with limit ed memory, la rge files, and additions and 
deletions lo these files . 

106 A FAST, MULTIBYTE BINARY TO BINARY-CODED-DECIMAL CONVERSION 
ROUTINE by Michael McQuade 
Th is genera l-purpose a lgorithm perfo rms these conversions and assembler programs for the 8080 processor. 

192 A FINANCIAL ANALYSIS PROGRAM by John H Lehman 
Most investors w ill agree that financial stabilit y and success require an organized systematic means of assessing 
investments. The progra m written by John Lehman can ou tput the typical info rmation required for such a financial 
repor t. 

202 ANOTHER PLOTTER TO TOY WITH. REVISITED: Design and Con
struction Details by Robert K N ewcomb 
Robert Newcomb tells how to construc t a nd program the low-cost p lotting sys tem described by Peter Lucas in lhr 
February 1979 BYTE. Robert usr' a KIM-I ,ind various electromechanical parts . 

Background 
58 SOLVING PROBLEMS INVOLVING VARIABLE TERRAIN, Part 1: A General 

Algorithm by Scott T Jones 
The method described by Scoll Jones can be applied to a wide range of problems in business and industry as well 
as conflict simulations and games. 

116 A QUAD TERMINAL INTERFACE by Stephen A Alpert 
Building this interface solves the occasiona l problem of having one interface port and the need to use three or four 
peripherals. 

128 COMPARISON OF SOME HIGH-LEVEL LANGUAGES by Robert A Morris 
Some programmi ng languages are more appropria te to a particular application than others. This comparison will 
help you choose the right language from the many possibilities. 

176 BASIC FORMA TIED OUTPUT by William D Roch 
The featu re p rovided here will give your BASIC package the control where a particular piece of information will 
appear on a line when you are performing input and output routines . 

Nucleus 
6 Editorial : The Seven Bridges of for Extra Bytes of Code; Audio Meter for 

Konigsberg Your TRS-80; Algebraic Identities Are 
14 Letters Not Numerical Identities 
69 BYTE News 154 Event Queue 
82, 86 Programming Quickies: Gasuse; 162, 208 BYTE's Bits 

String Comparator for Horizon 168, 208 BYTE's Bugs 
88 Clubs and Newsletters 188 Book Reviews 

140, 146, 172, 174 Technical Forum: 212 What's New? 
Some Example Plots; Introduction to 255 Unclassified Ads 
Code Tightening; Mining the Skip Chain 256 Reader Service, BOMB 
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512 x 484 resolution 
display supervised by 
its own ZBO 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 

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

Call or write: 

Micro Diversions, Inc. 


8455-D Tyco Road 

Vienna, Virginia 22180 


(703) 827-0888 




The Seven Bridges of Konigsberg 
by Carl Helmers 

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

Apple Computer 
10260 Bandley Dr. 
Cupertino. CA 95014 

Commodore Business Machines, Inc. 
3330 Scott Boulevard 
Santo Clora . CA 95050 

Digital 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 
2547 9th Street 
Berkeley. CA 94710 

Polymorphic Systems 
460Ward Dr. 
Santo 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 Rood 
Columbia. MD 21045 

Texas Electronic Instruments 
5636 Etheridge 
Houston. TX 77087 

Thinker Toys 
1201 10th Street 
Berkeley. CA 94710 

~~Shugart 
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Covers, like editorial themes, are sometimes drawn from interesting subjects 
intended as themes for an issue. But divergences can occur. This month, the 
nominal theme for the issue is the topic of graph theory. It takes only one 
article to suggest such a cover theme, and the article "A First Look at Graph 
Theory Applications " by Michael Ashbrook and Helmut Zinn provided the 
initial suggestion. But our actual cover is inspired by a historical problem in 
mathematics which led to the definition of a much broader field: topology. 

This generalization occurred as a result of trying to find a nice neat visual 
image that fits the topic of graph theory. In order to concoct a cover idea on 
graph theory, the first step is to start searching around for some theme on a 
diagram of nodes and interconnecting segments which is not some hackneyed 
abstract pun. In order to construct a visual image for a cover, I needed to find 
some seminal problem with dramatic visual import. This problem must define 
and suggest the general field of endeavor. So, I proceeded to hunt around. 

A good forest in which to hunt mathematical images is an excellent four
volume set of books entitled The World of Mathematics, by James R Newman, 
published by Simon and Schuster in 1956, and still available at a cost of 
$39.95. On the covers of the four volumes we find the description "a small 
library of the literature of mathematics, from A'h-mose the Scribe to Albert 
Einstein, presented with commentaries and notes." These books present a 
selection of original papers by mathematicians, with introductions and com
mentary by the editor. As serious or recreational reading for those interested 
in mathematical subjects, I highly recommend it. 

So, naturally, I turned to the index of Mr Newman's book. I knew that 
somewhere in that 2535-page work I might find some visual image with which 
artist Robert Tinney could work to create a cover. It did not take long to find 
the appropriate image. On pages 570 thru 599 we find Mr Newman's commen
tary on graph theory, which is really an illustrative subset of a much more 
general field, topology. Following three pages of editor's commentary, the two 
papers reproduced in this section of the book are Leonhard Euler's memoir 
'The Seven Bridges of Konigsberg" (1735) and a survey article 'Topology," by 
Richard Courant and Herbert Robbins, taken from their book What Is Mathe
matics? (Oxford University Press, 1941). When I encountered the problem of 
the Seven Bridges of Konigsberg in the form of Euler's paper, I knew we had a 
cover image. 

The problem is quite simply stated: a city, Konigsberg, is built on an island 
in the river Pregel (see figure 1). We wish to find out if it is possible to cross all 
seven bridges in an afternoon's walk without crossing any bridge more than 
once. 

Figure 1: Map of the town of K15nigsberg c 
in Prussia, reproduced from _.:...-----;,;~ 
Euler's paper on the subject, 
first published in 
1735. Within the 
town there is an 
island called 
Kneiphof, labeled 
A in the figure, around 
which flows the river 
Pregel. Seven bridges, labeled 
a, b, c, d, e, f. and g, cross the a 
two branches of the river. The various 
land areas of the town are labeled A. 

b 

B, C, and D. 



"I own a fast-g rowing business and before I 
bought my computer system I put In a lot of late 
hours keeping up with my accounting and 
inventory control. Now the computer does my 
number crunching q uickly, so I have time after 
hours to have some fun wi th the system. My son 
and I started out p laying Star Trek on the system. 
and now we're learn ing to play c hess. 

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

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

If it isn't Shugart, 
it isn't minitloppy. 

..AJeshugart Associates 
435 Oakmead Parkway, Sunnyvale. California 94086 

See opposite page for llst of manufacturers featuring Shugarl's minlfloppy in their systems. 
TM mlnllloppy Is a registere d trademark of Shugart Ass oclale• 
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What Euler did, in an eminently readable argument in 
his paper, is to prove that it is indeed not possible . He 
proves that the popular hobby of the Konigsberg fol~ of 
seeking that magic path could never succeed. In so domg, 
he helped to found the science of topology. According to 
Newman in his commentary on the paper, 

The problem - to cross the seven bridges in a 
continuous walk without recrossing any of them 
was regarded as a small amusement of the Konigs
berg townsfolk. Euler, however, discovered an im
portant scientific principle concealed in the puzzle. 
He presented his simple and ingenious solution to the 
Russian Academy at St Petersburg in 1735. His 
method was to replace the land areas by points and 
the bridges by lines connecting these points . The 
points are called vertices; a vertex is called odd or 
even according as the number of lines leading from it 
are odd or even. The entire configuration is a graph; 
the problem of crossing the bridges reduces to that of 
traversing the graph with one continous sweep of the 
pencil without lifting it from the paper. If the graph 
contains more than two odd vertices, it may be 
traversed in one journey but it is not possible to 
return to the starting point . The general principle is 
that if the graph contains 2n odd vertices where n is 
any integer, it will require exactly n distinct journeys 
to traverse it . . . . 

Thus began a "vast and intricate theory 
[topology/, " still young and growing, yet already one 
of the great forces of modern mathematics. 

Now we had the general outline of the image. Fine 
details remained to be worked out with Robert. Now, 
Robert Tinney and I know of a number of artists that we 
regard as extremely interesting in general style and sub
ject mater. There are, for example, the direct and con
scious influences of Maxfield Parrish and Norman 
Rockwell on Robert's style of painting as often seen in 
covers of BYTE. However, we have of late been getting 
immersed in the fascinating art of M C Escher. Part of 
this fascination has been lying dormant since Martin 
Gardner's series of articles on Escher and tesselations of 
the plane in Scientific American (see his "Mathematical 
Games" column in the July 1975 (page 112), August 1975 
(page 112), December 1975 (page 116), January 1977 
(page 110), and June 1978 (page 18) issues). The fasci.na
tion is of course greatly rekindled by the recent publica
tion of the book Godel, Escher, Bach by computer scien
tist Douglas R Hofstadter. 

So, given the theme of the seven bridges of Konigsberg, 
the added input of a recursive-programming computer
science pun clearly evident in the image, and a fascina
tion with Escher's style, Robert chose to produce a cover 
image inspired by the art of Escher. The result is what 
you see.• 

In Next Month's BYTE 
The March 1980 BYTE will be devoted to "Computers 

and the Sciences." The theme articles will cover diverse 
topics such as "Electron Behavior in Chemical Bonds," 
"Electronic Planimetry," "Chemistry Program for the 
Apple Computer," and a "Derailleur Speed-Calculation 
Program." 
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An Update on Direct Cursor Addressing 
and UCSD Pascal 

In last morith 's editorial on the Appl~ Pascal system., 
I made some comments ab0ut diffic~lties in getting the 
UCSD System to emit the curs.or addressing character 
of my Computer Periph1?rals Corp "COPS-10" ter
minal. This terminal tequires the sequence <:>f "control
P1 < Y +32> , < X+32 > " to directly address a given 
location on· the screen. 

It turns out that the UCSD Pascal System (not just 
the Apple II version) g<:>bbles "control-P" characters on 
output, whether through us,e of WRITE, WRITELN or 
even UNITWRITE. Naturally., it became a challenge to 
find out how to emit a control·P. 

So, trying brute force as a first method of s0lution, I 
wrote an assembly language program using the UCSD 
Pascal System's' 6502 assembler. This assembly lan
guage program simply set up the parameters for the 
routine "SHOUT" w'ithin the Apple II serial ·card's 
read-only memory, then called that routine to emit the 
control-P character. I pr0ved it worked by writing a 
Pascal GOTOXY pmcedure and test program. 

The UCSD Assembler proved more than adequate 
for my purposes, in its 6502-oriented version running 
on the Apple. A mast useful feature is its rnacro
instruction facility with conditional assembly. The 
Apple documentation of the UCSD System includes 
examples of assembly language interfaces which 
proved to be quite a helpful model. There was one 
convention that I had to worry about for a few 
assemblies. This ·was the fact that the assembler only 
allows hexadecimal integer constants. The assembler 
also demands uppercase only for t0kens, although 
lowercase works fine in comments. 

Of course, the version of the Pascal GOTOXY that 
used this assembly language procedure had to have an 
external procedure definitiori. This presented no pro
blem when compiling without any special compiler op
tions. But the manual points out (and experience con
firms) that the "($U-)" option must be active when 
compiling the code file that will be linket;i into the 
system by BINDER. Every time I try to compile wit~ 
the required {$U-} compiler toggle, I get a Pascal syn
tax error #183, "External dedaration not allowed at 
this nesting level. '' Tltis was in spite of the fact that the 
"PROCEDURE CTRLP3; EXTERNAL;" seq!Jence is at 
the outer (PROGRAM) level of nesting. 

I tried everything I could think of: linking before 
BINDER. not linking, using it with the l$U} toggle and 
without, etc, etc. I even recalled the existence of a 
magical UCSD Pascal compiler toggle "($T + \ ", which 
is required for compilation of super-large systems pro
grams. When used with the {$U- J option, I could get 
the program to compile and Unk with the assembly 
language program - but then BINDER would not ac
cept it. Clearly it was all to no avail. Wquld I be stuck 
with the GOTOXY cursor kludge df 

<home> <LF> .. . <LF> <HT> ...<HT> 

forever? 
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At lntersystems,

1tlump" is an instruction. 

Not a way of life. 
(0~ when you're ready for IEEE 5-100,. will your 


computer be ready for you?) 


We're about to be gadflies again . 
While everyone's been busy 

trying to convince you that large 
buses housed in strong metal 
boxes will guarantee versatility 
and ward off obsolescence, we've 
been busy with something better. 
So lving the real problem with the 
first line of computer products 
built from the ground up to con
form to the new IEEE 5-100 Bus 
Standard. Offering you extra ver
satility in 8-bit applications today. 
And a full 16 bits tomorrow. 

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

ance, fl exibil ity and economy 
they offer. Whether you're looking 
at a new mainframe, expanding 
your present one or upgradi ng 
your system with an eye to the 
future. (Series II boards are com
patible with most ex isting S-100 
systems and a// IEEE S-100 Stan
dard ca rd s as other manufacturers 
get around to building them.) 

Consider some of the fea
tures : Rel iab le operation to 4MHz 
and beyond. Full compatibi lity 
with 8- and 16-bit CPUs, pe
ripherals and other devices. Eight 
levels of prioritized interrupts. Up 
to 16 individuall y-addressa ble 
DMA devices, with IEEE Standa rd 
overlapped operation . User-selec
table functions addressed by DIP
switch or jumpers, eliminating so l
dering. And that's just for openers. 

The best part is that all this 
heady stuff is avai I able now! In 
our advanced processor - a fu ll 
IEEE Bus Master featuring M emory 
Map™ address ing to a full mega
byte. Our fast, fl ex ible 16K Static 
RAM and 64K Dynamic RAM 
board . An incred ibly versatile and 

economica l 2-serial, 4-parallel 
Mu ltipl e 1/ 0 boa rd . 8-bit A/ D-D/ A 
converter. Our Double-Density 
High-Speed Disk Controller. And 
what is undoubtedly the most flex
ible front panel in the business. 
Everything you need for a com
plete IEEE S-100 system. Available 
separately, or all together in our 
new DPS-1 M ai nframe! 

Whatever your needs, why 
dump your money into obsolete 
products labelled " IEEE timing 
compat ible" 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 catalog. We' ll 
tell you all about Series II and the 
new IEEE S-100 Bus we he lped 
pioneer. Beca use it doesn't make 
sense to buy yes terday's products 
when tomorrow's are already here. 

DooG®o~~JY~G®ooo~ TM 

Ithaca lntersystems Inc., 

1650 Hanshaw Road/ P.0. Box 91 , 


Ithaca, NY 14850 

607-257-0190/TWX: 510 255 4346 




Well, impossible problems lead to new solutions 
when frustrations get high enough. One solution 
would of course be a new terminal that had tl1e 
necessary cursor control keys (the up/ down/ left/right 
arrows) but used a different direct addressing se
quence. 

On the day I solved the problem, I was talking with 
Cameron Jones about getting the UCSD Pascal System 
version for my New England Digital Synclavier music 
synthesizer. (Cameron Jones, Syndey Alonzo, and Jon 
Appleton are the co-inventors of the Synclavier.) As 
the Synclavier and its ABLE/ 60 computer comes 
delivered, its native language is XPL. So implementing 
a UCSD Pascal system becomes a problem of imple
menting the core interpreter in XPL. 

As I was talking on the phone with Cameron , I final
ly realized what was wrong. The cursor addressing 
character of my terminal is an ASCII DLE character 
which is also known as control-? when emitted from a 
keyboard. And the UCSD System will always eat 
control-P characters, sim:e this is the spaces
compression escape character of ". TEXT' files! 
Cameron pointed out that the specification of the 
UCSD Pascal UNJTWRITE routine is that it will do 
spaces decompression. 

So I had to have a character that looks like a 
control-P to the terminal but not like a control-P to 
UCSD Pascal. This character is of course a character 
with the integer value 144. Its value is obtained by 
turning on tl1e high-order bit in an 8-bit character by 
adding 128 te the control-? character code's value of 
16. While the Pascal program 's character data value 
are 8 bits, the terminal only looks at tl1e low-order 7 
bits. Thus, if the low-order looks like a control-P, 
turning on the high-order bit will keep Pasca.l from 
thinking it really is a DLE wl1ile allowing the terminal 
to think it is. 

Everything else immediately simplified and fell in 
place. Listing 1 sl10ws the final version of the 
GOTOXY procedure, which now emits an 8-bit 

pseudo- control-? character that gets interpreted by 
the terminal as a 7-bit control-P character. 

Of course, by getting frustrated by this problem, I 
explored the use. of assembly language features of the 
UCSD System . I learned how to link successfully to 
assembly language programs, use the macroassembler 
that comes with the system, and unwind parameters 
from the Pascal stack in assembly language programs. 
I will probably never again use an assembly language 
program with a Pascal program. But if 1 need to for 
some reason of speed, I now know it is possible. This 
short note and this month's editorial were the first 
texts I edited using the new version of GOTOXY; the 
results are quite an improvement - I am no longer 
limited by rather artificial delays required by last 
month's cursor addressing kludge. 

listing 1: 
<HU ... .t > 
PROCRM GOXY I 


C t.h• fi.n• l v•rtioo or t.h• GOTOX'I' ,.rocedUre, uud wtt.h A.,P-h P••e•l > 

( and I.ht Co•~ut.el'I PtriPht~•Jw Corporet. ton COPS... 10 Ltr•1n•l • The> 

( ASCII ( 1 biL > ••oue,-.cet ) 

( <c t.r 1 P'> <Y+J~ <Xt32> l 

( c•us1H dir-ect. c;ur•or •ddrttt ln•• l 


PROCE"DUOC FCOTDXY< )(.,.a-:clt. •V .. Hitl IHTECE.Rl• 

( co~s 10 - COl OXY l 

CONBl 
'cont.ro l ....P • 14' (hish order btl onr b\lt. no etf~L 16fl..28H 

v•R 
:it• w : INTEGER; 
•b'tll.I' : PACKED ARRAYCO. ,Q] OF CHARJ 

BECH~ 

c ••• how do i.11 und a •contr ol p• "h•n t.ht Pnc:al UNtTMR:ll'S: wt lJ ) 

( 1obbh· i t btcau11 H t.hfnkt ~hi\ U. U. .,.llCH co~,.reaJt:on eh•r-- ) 

C ac:it.erf \Jell' r111:011nh• U1•l Lht hr•lnill onl'lll ,.avl at.Len - ) 

( Uon t..o 1 low ordor bl Lt. . Thu1 if wt und • ~ cont.r-ol P wHh l 

[ Lhll hi.Bh order bit. Dnf lh•n UNllWRHE Wl11 'HV "ahil t.hat. h, not. ) 

[ • conlro l pi. a nd t.h• hr•inal W\ 11 s .. Y ••h• t.hal i• • cont.rol P• 1 

~b!llUCO::J : .. CHR< cont.rol - P H 

UNlTYRlTE( 1,abwU • lHl U 


n : • >:-ax i ~ + J2; 

'ii : • '111-•Xh + 32; 

tF K ; tlL ll-IEtl x t • llU (111 • '19 • 32) 

rr w: ..: 32 Tl-SEN >! ! • 3lJ 

I.f w > S:i THEN v : ... 5SI C:SS "' 2J + l~J 


fF w ' 32 THEN "" : ., :125 

abv t.l![OJ :11: CHAC vH 

l»UT~RlT£< 1••b'411Le •l••1 U 

i11b11hCOl :a CHR:<)( H 

UN11\l'Rlf£( ltlh'W \.O•l •tl > 


[H[l l!loLoMw )I 

BEC l N ~ f DU""'f' "IHtf * ) 

END , 

<'UU- 1 } 

On Eclipses, Next Month's Editorial entitled "Microcomputers in Africa: A Travelogue of 
and the West Coast Computer Faire. The 1980 Eclipse." 

As you read this February 1980 issue of BYTE, I will Norm and I will be presenting this talk as part of the 
be embarking on a journey to make the technological technical program . It will feature slides made during 
fm1tasy of last July 's editorial ("Computers and the trip showing the setup and equipment (as well as 

scenery) and- weather permitting- slides of th.eEclipses," page 8) real. In the March 1980 editorial, I 
plan to describe some of the details of tlw computer eclipse itself. . ..CH 
system which w ill contro l my Nikon F2A camera in 

Articles Policy automatic photography of the 1980 solar eclipse from 
BYTE is co 11t in1Jally seeking q1Jality manuscripts wri tten by indi

Kenya in Africa . v idzwls who are applying personal computer systems, designi11g
I am scheduled to leave for Kenya on February 6, such systems, or w ho have kno w ledge w '1iclr will prove useful to 

1980, joining a small expedition of solar physics our readers . For a m o re formal description of procedures and 
requirem ents , pote11tial authors sl1ould send a la rge (9 by 12 inclr , experimenters organized by Norm Whyte of Monte 
30.5 by 22.8 cm), self-addressed envelope, wit/1 28 cents US postage Rio, California. Norm is performing experiments in affixed, lo BYTE Author's Guide, 70 Main St , Peterborough NH 

volving a custom designed camera under direct com 03458. 
puter control of an Apple JI. Articles wl1ich are accepted are purchased with a rate of up to $50 

The only uncertainty is what the weather will be like per magazine page, based 0 11 teclrnical quality and suitability for 
BYTE's readership . Eaclz month. the authors of the two leading at our observation site on the morning of February 16, 
articles in tire reader poll (BYTE's Ongoing M onitor Box or

1980. Whatever the weather, readers w ho are going to "BOMB") are presented witlr bonus checks of $100 and $50. Un so
the West Coast Computer Faire in San Francisco in licited materials should be accom panied by full name and address, 
March 1980 will be able to see the results in a talk as well as return postage. 
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mainframe power

for your micro system 


. 

. ' . " . . ,.., ... 

Announcing a new information /communication 

network to add power and utility to your microcomputer 


Now, you can access with your 
microcomputer a powerfu l informa
tion processing and data communi
cation network. It's called THE 
SOURCE. 

With THE SOURCE, you can get 
more use and va lue from any micro 
system at a very low price. 

Through your telephone . you can 
get instant access to the United Press 
International wire service . all major 
stock exchanges. the New York Times 
Consumer Data Base . . . and dozens 
of other usefu l and powerful informa
tion resources through an easy-lo
use keyword and key term indexing 
system. 

The New Yori< Times Consumer Data 
Base is at your fingertips .. . with simple 
hey term indexing. 

12 BYTE h bru•ry 1980 

In short. THE SOURCE can revolu·· 
lionize your pe rsonal and business 
life . . . and multiply the value of your 
micro a thousand times' 

Information and communi
cation resources you can 
use every day. 

THE SOURCE is not a toy ... and 
is not to be confused wi th the collec
ti ons of computer games and other 
individual software offerings. 

Instead, THE SOURCE is a care 
fu ll y selected on- line library of the 
most useful information and com
munication resources available today. 

Need to make travel arrangements? 
THE SOURCE can give you the com
plete schedu les of al l U.S. airlines. 
plus avai lable hotel rooms, restaurant 
reviews. en tertainment information , 
and even the weather forecast in all 
major U.S. cities. And . you can in 
stantly charge your reservations to 
your credit card directly from your 
terminal' 

Need help with your personal fi
nances? THE SOURCE gives you 
complete personal account ing ser
vices includ ing checkbook balancing , 
income tax preparation assistance. 
and much. much more . 

And for your business. THE 
SOURCE offers accounts payable 
and receivabl e. general ledger. pay
rol I. a simplified data base manage-

The latest news, weather, sports, and 
features from United Press International 
. . . with keyword search. 

ment system. list compilation and 
management systems. order entry, 
sales commission reports. cash flow 
analysis. and much more. 

Need to keep abreast of fast
breaking news? THE SOURCE gives 
you an instant link with the United 
Press International wire service to 
give you the full story, hours before 
the SEVEN O'CLOCK NEWS! 

Need information on persons, 
places. or events? THE SOURCE 
gives you immediate key term access 
to the New York Times Consumer 
Data Base contain ing over 5,000 
abstracts. 

Need to communicate instantly with 
a friend or associate? THE SOURCE 



--------------------------------

provides you with an immediate na
tionwide term inal-to-term inal com
munication ability at a cos t lower 
than telegrams. express mail. or 
cour ier services . 

(This service alone will more than 
pay for the modest cost of THE 
SOURCE). 
Need up-to-the minute stock mar

ket reports? THE SOURCE goes 
even further and gives you instant 
reporting on stocks . precious metals, 
bonds, commodities, and other im
portant markets . . . plus valuable 
background reports on selected cor
porations. industry trends. and other 
vita l subjects 

Multiply the storage and 
computing power of your 
micro system. 

When you need greater capacity 
and speed for larger or more com-

Communicate instantly to any other 
SOURCE user in the U.S . for as little as 
4.6c per minute! 

plex computing jobs. THE SO URCE 
is your perfect back-up. 

With unlimited capac ity and no 
charges for CPU time . TH E SOURCE 
can execute you r largest jobs and 
most compl icated programs in several 
languages inc luding EXTENDED 
BASIC. FORTRAN . RPG II, and 
COBOL. Plus you get text ed iting . 
debugging systems and much more 
... at a fract ion of the cost of adding 
more stand alone capac ity to your 
present micro sys tem. 

Immediate compatibility 
with your personal computer 

Using a low-cost acousti c coup ler 
or modem and a te lephone (a local 
cal l from over 250 U.S. cit ies ). THE 
SOURCE is compatible wi th almost 
all micro systems including: 

APPL E COM PUCOLOR 
PET NORTH STAR 
TR S-80 O HIO SCI ENTIFI C 
HEATH EXIDY 
ALTAI fl CROM ENCO 
IMSA I 

(For other systems, please wri te tor 
information.) 

.... . . 
• ' • n I 

. . ' .. .. .. 

Get immediate access to all stock ex
change information , foreign currency re
ports, commodities and much more! 

Awesome power at a modest 
price 

The low cost of THE SOURCE 
comes as a surprise to everyone. The 
world o f information of THE SOURCE 
can be accessed for $15.00 per hour 
(prime time ) and only $2 .75 per con

sou rces wi thout a dent in the pocket
book. 

A no obligation introduction 
to the source. 

Now is the time to d iscover how 
TH E SOU RCE can put a world of 
knowledge and entertainment at your 
fingertips . Use the no obligati on tree 
coupon be low to get the deta ils of 

. . . ... 	 . . 
. . . .. 

. .. .... 

how you can take advantage of TH E . . 
' - SOURCE. 

nect hour at nigh t. weekends and Complete airline schedules and travel 
holidays! * information are as near as your terminal. 

At this low pr ice, the entire fami ly You can reserve and charge y our ticket 
can use THE SOURCE 's many re- and travel accommodations instantly. 

' Non-prime 11me connecl hours are 6 .00 pm to 7:00 a m (loca l time) Monday through Friday 
ancl all day Sa tlJrday Sunday and holtdays N on-prime connect time 1s S2 75 an ho ur The 
prnn e tun e usage c harge 1s st 5 00 an hour T11ere is a m1 n1mum monthly c l1 arge o f S5 00 
and disk s1orage c harges are calcula ted at 3-113 cenls/ 2048 c harac te r block/day 

--------------~:--------------

urn1~~rn~ 

Information Utility 

The SOURCE 
Free Information Request 

Please send me your FREE in formation guide to THE SOURCE. I under
stand I am under no obligation. 

D 	 I currently have a personal computer: 
MAKE: _ _____________________ 

MODEL: ___________________ _ _ 

D 	Please send me informati on on compati ble microcompute rs and data 
term inals including the special low-cost term inal equipment pack
ages ottered by THE SOURCE. 

ADDRESS: ___________________~ 

CITY: __________ _ ____________ 

STATE: __________ ZIP: __________ 

Please mail this coupon to: B2 / 80A 
Telecomputing Corporation of America 

1616 Anderson Road D Mcl ean , Virg inia 22102 
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8086 Software Needed 

I am interested in designing systems 
based on 8086 processors. Does anyone 
have some useful systems software to 
sell? I am particularly interested in file
handling software and operating systems 
in general. I am interested in purchasing 
source listings and I am prepared to visit 
software houses on my next trip to the 
US. 

Martin Healey 
Computer Systems Consultant 
9 Ennerdale Close 
Penylan, Cardiff CF2 SNZ 
GREAT BRITAIN 

Battle of the Buses 

In the October 1979 "BYTE News, " 
page 107, Sol Libes contends, in an item 
about the S-100 bus, that "those who 
wish to have a machine capable of get

ting the maximum benefits of micropro
cessors must go the S-100 route." While 
Mr Libes was comparing the S-100 bus 
to all-in-one systems, such as the TRS-80 
and PET, his statement leaves out a 
number of computer systems with as 
much capability as S-100 systems, 
perhaps more in some cases. For exam
ple, the SwTPC S/ 09 and the Ohio 
Scientific Challenger III Series are two 
systems that come to mind. The former 
uses a 6809 processor with the SS-50 bus 
(see October BYTE, inside front cover), 
and the latter uses 6800, 6502, and 280 
processors and apparently OSl's own 
bus (see back cover, same issue). Both of 
these systems have a 20-bit address bus 
for large memories . SwTPC and several 
other companies make SS-50 bus 
systems using the 6800. Other non-S-100 
bus systems include the Heath H8 and 
HU. Any of these systems, and pro
bably others that I have left out, can be 
as good for serious personal computer 
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users as any S-100 bus computer. The 
S-100 bus is not the only possible route. 

Mr Libes also writes that "the S-100 
bus is not processor dependent." This 
statement is debatable, in spite of the ex
istence of S-100 boards for a number of 
microprocessors. Several signals on the 
S-100 bus are generated ONLY by the 
8080. Any other processor must be 
"bent" into generating (or responding to) 
these 8080-specific signals. 

Personal computing could use a truly 
processor-independent bus. I feel that 
the S-100 bus will not be totally satisfac
tory in this role. 

The mention of specific products in 
this letter does not necessarily constitute 
endorsement of these products . My 
point is simply that there are other buses 
besides the S-100, and that systems using 
these other buses can be just as capable 
as S-100 systems. 

Jim Howell 
5472 Playa Del Rey 
San Jose CA 95123 

Author Libes replies: 
Thank you for your letter regarding 

my comments on S-100 systems in tlie 
October BYTE News column. Despite 
the views expressed in your letter. I still 
stand by my view that "those w/10 wish 
to have a machine capable of getting 
maximum benefits of microprocessors 
must go the S-100 route. " I agree witli 
you that 55-50 and 051 Challenger Ill 
systems offer more power than inte
grated systems such as the TR5-80, Ap
ple and PET. However, they still leave 
much to be desired compared to 5-100. I 
will explain shortly. 

Further, I also stand by my statement 
that "the 5-100 bus is not processor 
dependent." The fact is that presently 
there are manufacturers selling six dif
ferent 8-bit processor boards (8080, 
8085, Z80, 6502, 6800 and 6809) and 
five different 16-bit processor boards 
(9900, L5/-11, 8086, Z8000 and Pascal 
Microengine) for 5-100 systems. This 
means that eleven microprocessors have 
already been interfaced to the 5-100. I 
do not know of any other systern with 
this processor independence. Many of 
these microprocessors could not eve11 be 
interfaced to buses such as the 55-50 or 
051 without sacrificing performance. 

When it comes to maximum power 
and flexibility the 5-100 offers the 
following advantages over all other 
systems: 

• 	 More software available. There are 
several times more languages. 
operating systems and applications 
packages for S-100 systems tlian for 
any other system. 

Circle 6 on inquiry card. 



WHY WE'RE NUMBER fl 

If you did not get our 52 page 1980 

ENGINEERING SELECTION GUIDE in the 
January issue of BYTE, send $1.00 for 

your copy today. 

PRIORITY ONE ELECTRONICS 
16723-8 ROSCOE BLVD. 
SEPULVEDA, CA 91343 
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• 	 Tl-1ere are currently dose to huo 
dozen different manufacturers of 
5-100 mainframes and about fifty 
manufacturers of over 400 5-100 
plug-in boards. This is many times 
more than for any other system . 

• 	 There is greater computer power 
capability with 5-1 00. What other 
system has direct addressing of up to 
16 megabytes of memory (24 address 
lines) and 64 K input/output ports 
(16 address lines) . up to eleve11 vec
tored interrupt lines, up to sixteen 
masters on the bus (with priority) . up 
to huenly-three plug-in slots on tile 
motherboard, up to 10 MHz dock 011 
t/1e bus, plug-in operator front panel, 
and more. 

• 	 Th e 5-100 bus is now standardized by 
the Institute of Electrical and Elec
tronic Engineers (IEEE) assuring co 11
formance among manufacturers. 

Regarding your reference to the HB 
bus , note that Heath has discontinued 
production of this unit. Besides, it was 
dedicated exclusively to the 8080 a11d 
therefore was destined to an early deat/1. 
The Heath Hll is essentially the same 
as and uses the same bus specificatio11s 
as a Digital Equipment Corp LSl-11 . Few 
other firms suppo rt the LSl-11 with pro
ducts within the price range of the 

typica l hobbyist . Th e hardware and soft
ware facilities , compared to the 5-100, 
are limited and expe 11sive. 

Agai11, thank yo1.1 for readi11g my col
um11 and I welcome a11y further com
ments you wish to make regarding my 
opinions. 

Sol Libes 

Pi in the Sky 

As 1get older, 1 forget more and more 
often that the "tricks" I sometimes use 
may not be common knowledge. I have 
recently come across several short pro
grams that evaluate 71" to five or six 
decimal places . These are good pro
grams, and l sa lute their authors. I, 
however, use the shortest of a ll pro
grams for 7r and would like to pass it 
on. It gives an approximate answer that 
is in error by 27 parts in 100 million. 
Since this is well within the allowable . 
error of most computers, I use it without 
hesitation in all computer programming 
expressions. 

Here goes. To enter 7r accurate to six 
decimal places, write in its place 
1/(11 3 / 355). That's all there is to ill The 
value of that expression is 3.14159292, 
while 7r is 3.14159265 .. .. 

This little gem was taught to me for 
use on the slide rule, back during the 
1940s. I pulled it out of my memoirs 
recently when I got my first microcom
puter. 

Please note that the denominator is 
easily remembered as the first three odd 
integers, doubled. The order of their ap 
pearance is obvious. 

Emory W Sprenkle Jr 
POB 542 (53 Allen Rd ) 
Billerica MA 01821 

Keep Telling It Like It Is ... 

Th11nk you for the November editorial 
regardi ng pseudoscience and biorhythms 
in particular . It was certainly refreshing 
to have a hobbyist magazine of BYTE's 
reputation so clearly delineate be
tween harmless biorhythm algorithms 
for the sake of computing recreation and 
the unscientific foundations of 
biorhythmic theory. Too many sup
posedly educated and intelligent people 
seem to have fallen into the "computer 
generated, therefore true . .." trap you 
described . Perhaps you have caused 
some of them to critically examine the 
unsupportable premises of biorhythmic 
theory . Now if I could just get the cam
pus radio station to stop broadcasting 
horoscopes . . . 

Thomas Dolash 
Assistant Professor of Physics 
Physics and Engineering Dept 
Vincennes University 
Vincennes IN 47591 

Good Humor Needed 

I have found your magazine to be 
very educational and of excellent 
quality . I look forward to getting the 
new issue each month . However, I have 
a suggestion that I think might make 
your magazine even better and would be 
enjoyed by all your readers . Why not 
add a "Jokes & Riddles" column and a 
comic strip or two, and maybe a few 
"one-framers"? I realize that your 
magazine tries to present a serious ap
proach, but I think that this addition 
would be a plus, and a bit of humor 
would make it more fun for everyone. 
So how abou t it? 

William P Carlson 
Rosewood Cir 
North Syracuse NY 13212 

You would 11ot believe tire number of 
1111so licited cartoons we get I/rat are an
chored in the dark ages of comµ 11ti11g 
prior to personal computing . 

Tire µrob/em is finding cartoon and 
humor generators who also understand 
the rnrre11t era in computing. ...CH • 
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Clearly readable printouts ,· 
clearly remarkable price 

The $625* Heathkit H14 Printer.You'll pay hundreds 

more for a printer with its features. 


Where else can you buy a microprocessor
based printer with the H14's features and 
copy quality for under a thousand dollars? 

The Heathkit H14 prints up to 16S charac
ters per second, one full line every two 
seconds. 

S x 7 dot matrix and finest quality impact 
printhead give you clear, easy-to-read 
images. 

All functions are microprocessor-con 
trolled for re l iable performance and more 
efficient use of your computer. 

You get: 
• Standard 96-character ASCII 	set-UPPER 

and lower case. 
•	 Operator or software selectable line 

width : 132, 96 and 80 characters per 
line. 

• 	Compatibility with any computer having 
RS-232C or 20 MA current loop serial 
in terface w ith handshaking. 

• 	Sprocket paper feed, with adjustable 
spacing, keeps paper moving smooth ly. 

• 	 " Paper out" and " paper jammed" sig
nals prevent loss of data. 

• 	Se lectable baud rates from 11 O to 4800. 
• Convenience of standard fan-fold paper, 

2.S to 9.5 inches w ide. 
• 	Chrome wire rack keeps paper neat. 

Price includes connecting cables, paper 
rack and ribbon. Just add paper and you're 
ready to run . And service on the H14 is 
close by at any of SS Heathkit Electronic 
Centers throughout the U.S. 

Complete details on the remarkable H14 
are in the newest, free Heathkit Catalog. 
Send for yours today or pick one up at your 
Heathkit Electronic Center. 
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home, work or pleasure - all at build-it-yourself sav
ings. Send for yours today or pick one up at your 
Heathkit Electronic Centert where Heathkit Products 
are displayed, sold and serviced. See your white pages 
for center nearest you. 

•1n kit lorm, f.O .B. Benton Harbor, Ml. Also ava ilable completely assembled at 5895 F.0 .B. Benion Harbor, Ml. Prices are subject lo change without nol/ce. 

t Un lls ol Verllechnology Electronics Corporation 

Heathkit® 
Heath Company, Dept. 334-622, Benton Harbor, Ml 49022 
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A First Look at 

Graph Theory Applications 


Whal do the following problems 
have in common? 

• 	 Finding the shortest route between 
two particular cities on a compli 
cated road map . 

• 	 Finding the shortest route between 
any two cities on a road map . 

• 	 Selecting a set of roads that con
nects all the cities on your map and 
has less total mileage than any 
other such set. 

• 	 Calculating the maximum amount 
of liquid that can flow through a 
system of interconnected pipelines 
per unit of time. 

These four real-life problems can 
be interpreted in terms of graph 
theory and can be solved by 
remarkably simple and efficient pro
grams. The problems belong to a 
much larger category of operations
research problems; these were 
selected as examples because of their 
comparative simplicity. Algorithms 
for solving such problems along with 
the necessary background for under
standing them will be examined . 

While our terminology follows that 
of Narsingh Deo, our programs are 
quite different from his. lf you 
become in terested in solving more 
graph-theoretic problems on your 
own, you will find his book a stimu
la ting introduction. (See Graph 
T/1 eo ry wi I/, Applications to 
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E11gi11eeri11g and Computer Science 
by Narsingh Deo, Prentice-Hall, Inc, 
1974. ) 

Fundamental Technology 
and Concepts 

A graph consists of a set of ve rtices 
(singular: vertex) and a set of edges 
that connect the vertices. In the 
previous examples the cities are the 
vertices and the roads are the edges. 
In drawings and diagrams the vertices 
of a graph are shown as dots or as 
tiny circles; the edges are shown as 
lines. A vertex and an edge are said to 
be i11cide11t if they touch. This rela
tion of being incident holds the graph 
together. 

A digrap/1 (short for directed 
graph) consists of a set of vertices and 
a set of direc ted edges. Real -life 
examples of digraphs include systems 
of cana ls in which the water flows 
from point to point on ly in the 
downhill direction , electric networks 
in w hich the current flows only in one 
direction , and systems of one-way 
streets. The vertex from which a 
directed edge starts is called the initial 
vertex of the edge; that would be the 
point at the higher end of a canal. The 
vertex at which a directed edge ends is 
called the temr i11al ve rtex of the edge; 
that wou ld be the point at the l wer 
end of the canal. 

Remember that each edge is inci
dent (touches) with exactly two ver

tices, therefore every directed edge 
has exactly one initia l and exactly one 
terminal vertex. A vertex can be inci
dent with severa l directed edges, 
therefore the same vertex can be the 
initia l vertex of one edge and the ter
minal vertex of another edge. See 
figure 1 for an example of a digraph . 

Unless explicit ly stated, all graphs 
and digraphs that are discussed are in 
one piece. That is to say, that for any 
two vertices there is at least one way 
to travel back and forth between 
them along the edges of the graph. 
Graphs (both directed and undir
ected) with this property are said to 
be connected. Disconnected digraphs 
are not discussed in this context 
because they can be treated as a set of 
connected digraphs . 

For a similar reason, this article 
will concentrate on digraphs. A graph 
can usually be replaced by a digraph 
with the same set of vertices and 
exactly two directed edges, going in 
opposite directions , for every 
undirected edge of the original graph . 

There are many ways to represent a 
digraph in a computer. Each method 
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Figure 1: E:nunp/e of a ciigraµli (ciirecteci g raph ) tliat /1as seven v ertices and twelve 
clirecteci edges. 

has its advantages and its drawbacks; DIGRAPH(i, j) of matrix DIGRAPH 
each has its applications. The two that is in the i-th row and the j- th 
basic methods used to encode a column has a non zero value , 
digraph will now be discussed . DIGRAPH (i. j):t=O . If there is no edge 

from vertex i to vertex j , the matrix 
A Matrix Called DIGRAPH entry DIGRAPH(i, j) is 0. 

Consider a digraph containing a The matrix DIGRAPH can be used 
cer tain number of vertices n, .. The n,. to store additiona l information about 
vertices of this digraph are repre the digraph . If DIGRAPH is the 
sented by the natural numbers from mathema tical model of a road map, 
1 to n... The edges of the digraph are the nonzero entries can be used to 
represented by the entries of an n,. by represent the distance from ci ty i to 
11 ,. matrix called DIGRAPH. If the city j . If you need to store no more 
digraph has a directed edge from the data about an edge than the two ver 
vertex i to the vertex j, then the entry tices i , j which it connects , then the 

TURN-ON! 
Now have full computer control of up to 256 lights, appliances and even wall 
switches without special wiring. The SclTronics REMOTE CONTROLLER permits 
direct control of the Inexpensive BSR remote line-carrier switches sold by Sears, 
Rad io 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 complete connec tor wir ing Information 
buffered. board address dip switch select · allows ease ot use with Apple II. PET. KIM, 
able to span 65K. SYM. HEATH HS, plus others. 

* FULL TRS·60· 1 COMPATIBILITY-board * SYSTEM SELECT SWITCHES-chose active 
housed in attractive woodgralned case with high or low Inputs, addressed or 1/0 drive, 
power supply and connec tor cable allows parallel or ser ial entry, non S·100 Inputs like 
direct connection to TRS·SO·I expansion port. VMA, clocking on any trans ition . 

* COMPATIBLE WITH OTHER SYSTEMS-com· * SIMPLE TO USE-sample sottwere Included 
blnatlon ct on ·board select sw itches and for all systems listed, all tC's socketed. 

APPLICATIONS:* Make your entire home, bus iness or apartment ""computer cont rolled"" 
* Save energy by controlling lights and appliances 
* Control lights and alarm s for security systems 

REMOTE CONTROLLER BOARD $159. 

ENCASED SELF POWERED 

CONTROLLER FOR TRS-80·1 $184. 

remote switches not Included 


Send check or money order to: 

SciTronics Inc. 
523 S. Clewell St. , P.O. Box 5344 
Bethlehem, PA 18015 
(215) 868-7220 

Please list system with which you plan to use controller. 
Master Charge and Visa accepted. PA residents add sales tax. 

A directed graph (digraph) 
consists of a set of vertices 
and a set of directed edges. 

ll lllllllllllllllllllllltllfllllllllllllfllllllllllllllltlllfllllllllllll 

presence of the edge in the digraph is 
usually indicated by setting 
DIGRAPH(i, j)=l. 

The matrix DIGRAPH is best 
suited for small-scale applications 
which involve no more than roughly 
fifty vertices. A digraph with 11 . ver
tices. can be stored as a matrix that 
requires (n,) 2 storage locations . 

Disadvantages of 
Matrix Storage 

In large-scale applications involv
ing severa l hundred vertices, the 
matrix DIGRAPH often becomes 
sparse (or sparsely populated). The 
proportion of entries that are equal to 
zero increases. This happens because 
the real -life structures that are being 
stored as digraphs have relatively few 
edges compared to the number of 
edges which they could have. 

Every town in the United States 
could be connected with a ll of the 
other towns by a direct road. As a 
practical matter, however, any given 
town is linked directly to only a few 
neighboring communities. Therefore, 
the DIGRAPH matrix of the total 
road system consists almost entirely 
of zeroes that mean nothing but the 
absence of a direct road between most 
combinations of two given towns. 
This matrix is very large and cannot 
be stored efficiently. 

Increasing Storage Efficiency 
In order to solve large-scale 

problems using a limited amount of 
storage space, a more efficient way of 
storing digraphs is necessa ry. Space 
should not be wasted on Os that repre
sent nonexistent edges. 

As before, the 11 . vertices of the 
digraph are represented by the 
numbers 1 to n•. The edges are listed 
as pairs 0f numbers; the edge from 
vertex i to vertex j is shown as the 
pair (i, j). 

Suppose the digraph has a certain 
number of edges, n., then these edges 
can be expressed as an n,-by-2 array 
ca lled EDGE. Each row (i , j) of the 
EDGE array specifies one edge; the 
first entry i stands for the edge's 
initial vertex i, and the second entry j 
stands for the terminal vertex j of the 
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edge . If there is more information to 
be stored concerning the edges, then 
columns can be added to EDGE. 

For the sparse digraphs that are 
being considered, the amount of 
storage space needed for EDGE is kn. 
rather than 11. 2; where k is the average 
number of edges per vertex in a given 
digraph. 

The price for this significant saving 
in space is an increase in access time. 
To find all the edges incident with a 
vertex i in DIGRAPH, simply scan 
the i-th row and the i-th column of 
DIGRAPH. To find all the edges inci
dent with vertex i in EDGE, scanning 
the entire list is necessary . Since all of 

22 	 February 1980 © BYTE Publicalions Inc 

4 3 • 

•~ 

><a: >< 	 z11.J zal ...J 
::i; 	 ::; a:::> wa:z t 
..... t-

11.J z 
Cl z 0 
0 a.. 
11.J 	 0 

a.. 	 ...J 
<I'.

...J 
<I'. 	 ~ 

::i;t- a:: 
2 	 11.J 

t-

the programs rely heavily on finding 
the edges that are incident with a 
given vertex, it pays to trade a little 
storage space for a reduction in access 
time. 

To cut down on the access time, 
add a column of initial pointers and a 
column of terminal pointers to 
EDGE. You can spare yourself need
less confusion if you always remem
ber that these pointers refer to the 
positions of edges in the list EDGE 
and not in the digraph itself. 

The i11itial pointer of a particular 
edge (i, j) refers to the last edge 
preceding the current edge (i, j) in 
EDGE that has the same initial vertex 

Figure 2: Portion of a digraplz as 
represented by the list-oriented data struc
ture. The arrows connecting tire entries in 
the three lists (2-by-2 arrays) show tlze 
logical connections in storage that repre
sent the structure of the digraph . The 
arrows can be read as '"points to .'" 

In the list EDGE, after the identification 
number of the edge, two numbers tliat 
specify the initial and terminal vertices of 
that edge are found . For example . edge 3 
has initial vertex 30 and terminal vertex 
34. 

Jn tfre list POINTER, eaclz edge number 
has associated with it two other numbers 
that refer to positions of edges in the list 
EDGE (not in the digraph itself). The ini
tial pointer of an edge refers to the last 
edge preceding the current edge that lras 
the same initial vertex as the current edge. 
For example, the fourth entry in the 
POINTER list sf1ow11 here points to t1'1e 
entry 3 in the EDGE list , showing that 
edge 4 has the same initial vertex as edge 
3. The terminal pointer of an edge refers 
to the last edge preceding the current edge 
that has the same terminal vertex as the 
current edge. 

In the list VERTEX, for each vertex in 
the digraph. there is an entry that tells tlie 
number of the last row of EDGE in which 
the current vertex appears as the initial 
vertex. There is also an entry that tells tlie 
number of the last row in tlie EDGE list i11 
which the current vertex appears as a ter
minal vertex. For example, obsen.ie that 
the last edge with initial vertex 30 is edge 
5; the last edge in EDGE with terminal 
vertex 30 is edge 2. 

i as (i, j) . If (i, j) is the first edge in 
EDGE that has the init ial vertex i , 
then the initial pointer of (i, j) has the 
value zero. 

The terminal pointer refers to the 
last edge preceding (i, j) in EDGE 
which has the same terminal vertex j 
as (i , j). lf (i, j) is the first edge in 
EDGE with the terminal vertex j, then 
its terminal pointer has the value 
zero . 

In order to reduce the access time 
further, establish a list called 
VERTEX in the form of a 2-by-11, 
array . The i-th row of VERTEX 
stands for the i-th vertex of the 
digraph. T he value of VERTEX(i, 1) is 
the number of the last row of EDGE 
in which i appears as the initial 
vertex. The va\ue of VERTEX(i, 2) is 
the number of the last row in EDGE 
in which i appears as a terminal 
vertex. 

http:obsen.ie
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type hard disk drives 
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faces the drive(s) to the Horizon and takes full advantage 
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hard disk operating system implements a powerful file 
system as well as backup and recovery on floppy diskette. 

Software Is The Keyl 
The Horizon's success to date has been built on the qual
ity of its system software (BASIC, DOS, PASCAL) and 
the very broad range and availability of application soft
ware. This reputation continues with our new hard disk 
system. Existing software is upward compatible for use 
with the hard disk system. And, with the dramatic increase 
in on-line storage and speed, there will be a continually 
expanding library of readily available application software. 
For more information, see your North Star dealer! 

HORIZON-HD-1 
Horizon computer with 64K 
RAM, 2 quad capacity mini 
drives and one H0-18 hard 
disk drive $9329 

HD-18 
Additional 18Mb hard disk drive 
for expansion of H0-1, or your 
present Horizon $4999 

SYS-1N 
Complete Horizon H0-1 plus 
80 x 24 display terminal and 
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Figure 3: Graµh showing storage sµace requirements (st) of a digraph µlotted as a func
tion st(n.) of the number of vertices (n.) in a given digraph. it should be assumed that 
four bytes are required to stor·e a decimal number. 

The 11µµer curve (black) shows the function st(n,.) when you use the method of storing 
your digraph reµrese11tatio11 in the matrix DIGRAPH. 

Storage requirements of the list-oriented storage scheme vary according to the 
number of edges (n,). The equation is st(n.,n,) = 2n. + 4n,. If the digraph has some con
stant k times as ma11y edges as it has vertices (represented by the equation 
n. = kn.), then the equation of storage space becomes 

st(n.) = 2n,. + 4kn. = (4k + 2)11. 

The curve for tl1e rnse k =3 is shown i11 red (when there are three times as many edges as 
vertices), and the curoe for k=5 is shown in blue. 

One fact i//ustrared by this diagram is tl1at the list-storage approach is more efficient 
in i1se of storage sµace tlinn the matrix approach sa long as the digraph being stored has 
few edges compared to the number of edges that it could have (a sparsely populated /or 
just sparse/ digraph). In rerms of the equations here, sparseness means that k is much 
smaller than n,. The list-oriented storage method becomes relatively more efficient than 
matrix storage as digraphs become more sparse. 

Listing 1: The digrap/1 inµut and concatenation program in BASIC. T/1is program was 
developed on an Exidy Sorcerer computer system. 

Real-life structures pro
duce digraphs that have 
relatively few edges. 
111111111111111111111111111111111111111111111111111111111111111111111111 

The list-oriented digraph represen
tation is illustrated in figure 2. 

Searching the lists 
Suppose you want to find those 

edges that have i as their initial 
vertex. Look at VERTEX(i. 1); if its 
value is zero, there are no such edges 
in the digraph. If its value is some 
nonzero value x, the first such edge is 
found in the x-th row of EDGE. If the 
value of the edge's initial pointer, 
PTR(x, 1), is zero, there are no more 
such edges in the digraph. (POINTER 
is a reserved word in our BASIC inter
preter, so we have to use the abbre
viation PTR.) If PTR(x, 1) equals 
some nonzero value y, the next such 
edge is found in the y-th row of EDGE 
and the new pointer .is found in 
PTR(y, 1). 

Continue to follow the pointers 
from edge to edge until a pointer with 
the value zero is found, which tells 
you that you have now found all the 
edges that have i as their initial 
vertex. If you substitute the value 2 
wherever 1 occurs in the preceding 
paragraph, then there is an adequate 
explanation of the systematic search 
for all edges that have i as their ter
minal vertex. 

The same scheme that has been 
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REM 
REM 
REM DIGRAPH INPUT AND CONCATENATION 
REM 
REM COPYRIGHT 79/4 BY 
REM MICHAEL ASHBROOK & HELMUT ZINN 
REM FRANKFURT AM MAIN 
REM 
REM •••••••••••••••••••••••••••••••••••••••••••••• 
REM READ AND LINK EDGE UST 
lNPUT "NUMBER OF VERTICES"; NV 
INPUT "NUMBER OF EDGES "; NE 
DIM VERTEX{NV, 2) 
REM VERTEX(V, I) = EDGE WITH VAS INITIAL VERTEX 
REM VERTEX(V, 2) = EDGE WITH V AS TERMINAL VERTEX 
DIM EDGE(NE. 2), PTR(NE, 2) 
REM EDGE(E, l) = INITIAL VERTEX OF EDGE E 
REM EDGE(E. 2) = TERMINAL VERTEX OF EDGE E 
REM PTR(E, I) = NEXT EDGE WITH THE SAME INITIAL VERTEX 
REM PTR(E, 2) = NEXT EDGE WITH THE SAME TERMINAL VERTEX 
FORE= I TO NE 
PRINT E: "EDGE (INJTIAL VERTEX, TERMINAL VERTEX) "; 
INPUT EDGE(E, !). EDGE(E, 2) 
NEXT E 
REM SETTING UP THE POINTERS 
REM L = I IMPLIES INITIAL POINTER OR VERTEX 
REM L=2 IMPLIES TERMINAL POINTER OR VERTEX 
FOR L= I TO 2 
FOR E=l TO NE 
V =EDGE{E, L) 
IF VERTEX(V, L) = 0 THEN PTR(E, L) = 0: GOTO 330 
PTR(E, L) = VERTEX(V, L) 
VERTEX(V. L) = E 
NEXT E 
NEXT L 
PRINT 
PRINT " VERTEX LIST"; 
PRINT T AB( 20); "EDGE LIST"; 
PRINT T AB(40); "POINTER LIST" 
N=NV: IF NV<NE THEN N=NE 
FOR I= I TON 
IF l> NV THEN GOTO 440 
PRINT l;VERTEX(I, l);VERTEX(l, 2); 
IF l> NE THEN GOTO 470 
PRJNT TAB(20):l;EDGE(I, l);EDGE{l, 2); 
PRINT TAB(40);l;PTR(I, l );PRT(I, 2); 
PRINT 
NEXT I 
END 



11Intelligence" is the latest intelligent 

reason to choose Marksman disks. 


Century Da ta's Ma rksman brought Winchester 
capacity and reliabili ty 
to the mini/micro 
marketplace. 

Systems designers 

ha ven't seen anything 

els lik - it for the money 

before or since. What's 

more, it's available. 


And now it has the intelligence to match - a 
storage system interface that's built right in . 

lntelligence g ives you an even bigger headstart 
on mcorporating Winchester into your syst m 
than before. Interfacing now takes o.1 ly 4 or 5 
days instead of 4 or 5 months. 

Circle 13 on inquiry card. 

Already, we've had customers up and running 
diagnostics on Marksman in less than a day and 
systems which were shippable to users in less 
than a month. 

And Century provides the application infor
mation to make your softvvare job q uick and 
inexpensive. G ive us a ca ll today and we'll help 
you bring 10, 20 or even 40 MB on line smartly. 

Century Dat Systems, 1270 N. Kraeme r Blvd ., 
Anaheim, CA 92806 Phone: (714) 632-7500. 

WE FEEL LIKE ANEW COMPANY 

~ Century Data sr!!~?m1,,~, 
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Listing 2: A sample execution of the program of listing 1 using data fro m figure 1. An 
interpretation of tlie output is give11 i11 figu re 2. 

RUN 
NUMBER OF VERTICES? 7 
NUMBER OF EDGES ? 12 
I EDGE (INlTIAL VERTEX. TERMINAL VERTEX) ? 1,2 
2 EDGE (INITIAL VERTEX, TERMINAL VERTEX) ? 1,3 
3 EDGE (INITIAL VERTEX, TERMINAL VERTEX ) ? 2,3 
4 EDGE (INITIAL VERTEX. TER MINAL VERTEX) ? 2,4 
5 EDGE (INITIAL VERTEX , TER MINAL VERTEX) ? 2,5 
6 EDGE <INITIAL VERTEX, TERMINAL VERTEX) ? 3,2 
7 EDGE (INITIAL VERTEX. TERM INAL VERTEX) ? 3,4 
8 EDGE (INITIAL VERTEX, TERMINAL VERTEX ) ? 4,6 
9 EDGE (INITIAL VERTEX, TERMINAL VERTEX) ? 5,4 
IO EDGE (INITIAL VERTEX. TERMINAL VERTEX) ? 5,7 
11 EDGE (INITIAL VERTEX, TERMINAL VERTEX ) ? 6,3 
12 EDGE (INITIAL VERTEX, TERMINAL VERTEX) ? 6,7 

VERTEX LIST EDGE LIST POINTER LI ST 
1 2 0 I I 2 I 0 0 
2 5 6 2 I 3 2 I 0 
3 7 II 3 2 3 3 0 2 
4 8 9 4 2 4 4 3 0 
5 JO 5 5 2 5 5 4 0 
6 12 8 6 3 2 6 0 l 
7 0 12 7 3 4 7 6 4 

8 4 6 8 0 0 
9 5 4 9 0 7 

10 5 7 10 9 0 
II 6 3 11 0 3 
12 6 7 12 11 10 

READY 

START (LINE 100) 

INPUT NUMBER OF VERTICES (NV) ( LI NE !lO) 
NUMBER OF EDGES (NE l 

OECLARE 	VARIABLE DIMENSIONS (LINE 130) 
VERTEX ( NV,2) 
EDGE (NE,2) 
PTR (NE,21 

INPUT EDGE SPECIFICATIONS (LINE 210 ) 
(IN ITIAL VERTEX, TERMINAL VERTEX) 

00 WHILE L 	 VAR IES FROM l TO 2 (L IN E 250) 
LINK INITIAL POINTERS ( L; J) ANO 
LINK TERM INAL POI NTERS ( L;2) 

V=EOGE (E,LJ 
V • IN ITI AL OR TE RMINAL VERTEX OF EDGE E 

00 

IF VERTEX(V,L) =O (L IN E 310)"'
TENATEO 
OUSLY 
? NO~·~v 

SET POI NTER TO THE 
CHAIN END 
SET POINTER TO 

NEXT PREVIOUS EDGE 
WI TH THE SAME INITI AL 
(OR TERM INAL) VERTEX 
PTR (E,l) =VERTEX (V,L)PTR (E,L J= O 

VERTEX(V,L) =E 
CONCATENATE EDGE WITH VER TEX UST 

UNTIL E=NE (FOR ALL EDGES FROM I TO NE) 

OUTPUT VERTEX, EOGE, PTR (PRINT ALL LISTS)(LINE 360) 

STOP (L INE 490) 

Figure 4: A Nassi-Sc/ineiderman chart showing the algoritl1111 used by the BASIC pro
gram of lis ting 1. Nassi-Sc/111eidenna11 charts are a system of stylized flowcharts that are 
designed for use with structured programming tec/111iq11es. Th e chart is read fro111 top to 
bottorn . Line numbers refer to lines in tlie BASIC program i11 listing 1. 

26 February 1980 © BYTE Publicalions Inc 

introduced to store digraphs can be 
used for storing undirected graphs by 
ignoring the distinction between 
initial and terminal vertices and 
pointers. In the case of undirected 
graphs, a single pointer would serve 
as well as two pointers and occupy 
less storage space . If you are enter
prising, you can work out the details 
of this variation and write the appro
priate program yourself. Figure 3 
compares storage requirements. 

Gem:rating Lists Under 
Program Control 

Have you wondered why the lists 
have been searched from bottom to 
top and why the pointers are linked 
backwards? By doing so, you can 
simplify the task of generating the 
pointer lists . 

The Nassi-Schneiderman chart 
given in figure 4 shows the logic 
followed by the BASIC program of 
listing 1. Here is some additional 
explanation . Numerals refer to line 
numbers in listing 1. 

300 	 Assume that you are linking the 
initial pointers (with L=l) . The 
initial vertex of edge E is stored 
in V. 

310 	 If the vertex number V has not 
been recorded as an initial 
vertex up to now, you have 
found the end of its chain of ini
tial pointers. Skip line 320 
because there is no previous 
pointer to link up with. 

320 	 If V has been previously record
ed as an initial vertex, get the 
location of its earlier occurrence 
in EDGE from VERTEX and set 
the initial pointer PTR(E , 1) of 
edge E to point to this location . 

330 	 Record the location E of V in list 
EDGE in VERTEX(V, L). This is 
the lowest location of V in 
EDGE that is known at this 
time. lf V occurs again as an ini
tial vertex further down in 
EDGE, this lower location will 
be recorded . 

Graph Applications 
Some obvious examples of graphs 

and digraphs that occur in the real 
world have been mentioned: com 
munication and transportation net
works. There are more abstract 
systems that also have an undirected 
or directed graph structure. 

Complicated projects consisting of 
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Sometimes the t~ue value of a product fail~ to relate to 
its selling price. Van Gogh's paintings once sold fo less 
than $1,000. Base. 2's MODEL 800 printer sells for lots 
less than .$1,000, but it does more than printers costing 
twice its price (and a lot more than a Van Gogh 
painting). · 

Besides being beautiful to look c:it, the MODEL 800 
prints up to six different character fonts with _embedded 
elc;mgation in any of five line densities (72, 80, 96, 120 
and 132 characters per line), prints up to three copies 
and is equipped with a long-life cartridge ribbon. With 
such versatility as four interface modes (IEEE 488, in
dustry standard parallel, 20ma current loop and RS232), 
baud rates up to 19,200, and with accommodations for 
115VAC or 230VAC operation, the MODEL 800 matches 
any system decor. 

High .speed paper advance 

Tractor mechanism . 
Terminal buffer memory 
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As a ~ot~ of farther new world reflnement: the MODEL 
800 can be optionally equipped with high sp~ed paper 
advance and graphics output, a versatile tractor feed 
mechanism,_terrminal buffer memory, tabs and form feed. 

Requiring only a square foot .ef space, the MODEL 800 
is smaller thon its ~ontemporaries; its rugged aluminu'm 
construction is designed to stand the test' of · time. 

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

Recommended retail prke: 

Standard MODEL 800 . " $499 . 
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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: SuperSolt is proud to offer the Soloctor· lll C2 et a special $ 10.00 
discount. Selector Ill allows instant recall of any record using any information Item in the 
record . This makes Selector-Ill the most powerful Date Base Management System In 
mlcro·computers today! You can define a data format end begin entering your data in 
minutes. Helps bring eppllcetions on line in hours Instead of months. (Note : Selector-Ill C2 
requires CPIM end C BASIC-2. not supplied · also 4BK Rem required for some applications) 
Selector-Ill C2 is : $336.00 1$10.00 off listll . (Manuel alone: $20.001 

INSURANCE AGENTS 
CRS . Client Record System. A complete program package for the lnsuranco agent. CRS 
wl11 provide you with very fast onllne access to your client records , print rnpons and mall 
labels. and give you ell 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 nemo, address, telephone 
I . as well as provisions for customer #, salesman # and up to she policies le)(pandeble, if 
needed) . Write for details. 

CRS comes with two(2) user' s manuals, one for the owner, and one for office person· 
nell lmlnimal system: one drive, 40K RAM starting 2000HI $ 250.00 !Manual : $40.001 

TEXT PROCESSORS 
TFS ·Text Formatting System. At last a full featured rext processor for NorthStar thet you 
can rely onl TFS hes left & right margin justification. page numbering , cheptaiing, pogo 
headings, centering, paged output & MORE. Supports powerful text manipulation lnc lu 
dlng: global & local ' search and change,' file merges and block moves. This means th at 
you c:en restructure your te)(t file at any t ime to look the way you want it to, you can even 
chain' files together from disk for documents larger than your current memory . 

TFS is completely 'load end so' therefore you can start using It at once . You get twol2) 
user's manual: one is e Quick Start manual to get you going in minutes, the other Is an In 
depth study of TFS. (TFS requires RAM from OOOOH to 2000Hl $7 5.00 !Manual only : 
$20.00) 

SPEECH SYNTHESIZER SOFTWARE 
·ANGLOPHONE' · Lots any 8080/ZBO computor convert ordinary English Into phonetic 
codes to drive Votrax . computelker. and TRS-80 Voice synthesizes. This is a hardworking. 
tested program suitable for use in the most demanding situat ions . I Details below I. Inquire 
for specifrc prices and media . 

COMPUTER AIDED INSTRUCTION 
M IS S · Microcomputer Instructional Support System . A complete, self·containod CAI 
package applicable to home. school or business education . Includes everything needed to 
create a sophisticated computer learning environment. MISS allows one to create any type 
la.sson complete w ith wrong answer branching , re ·test, and complete record keeping. The 
studenl Is prompted 100% of the way ond need have no special knowledge. A special 
feature is the optional use of a unique algorithm which separates spelling errors from incor
rect responses. Absolutely no progremming knowledge is required . MISS is completely 
Interactive and maintains complete records on any num ber of students and lessons 
(limi ted only by disk space). MISS is e completely flexible system that w ill allow you to 
either create lessons or to purchase pre·programmed lessons which run under MISS. Com 
plore with user's monuel.. .. $40.00 (Manuel alone: $ 10 .001 

ASSEMBLERS 
ARIAN · A complete 8080 assembler that Interfaces dlrectlv to your DOS. ARIAN Is com· 
pleltJly 'load end go' . Features include: dynamic file end RAM allocation, custom disk and 
RAM command capablllty , several library rout ines directly accessable by the user. Also. a 
complete text editor, end system executive . ARIAN Is both power1ul and easy to learn and 
use; it is an assembler that you can grow with. Comes complete with a 51 page user ' s 
menuol (ARIAN requires RAM from OOOOH to 2000HI $ 50.00 (Manuel alone: $ 10.00! 
ARIAN Utility Package · Severe! disk based utilities . Includes a complete DEBUG 
Packege: $ 50.00 

PROGRAMMING LANGAUGES 
'Tiny· Pascal · This is famous Chung/Yuen ' tiny ' Pascal. FAST • ELEGANT · STRUC· 
TU RED. Local and global variables plus procedure end function Independence make ' tiny' 
Pascal great for high speed applications . Complies to 8080 code that B)(ecutes up to 25 
times faster then BASIC. You also receive SOURCE 10 ' t iny' Pascal written in Pascal. This 
means that you can complla the compiler! Add features. re locate . etc . (you will need 36K 
to do this! $40.00 

UTILITIES 
D E B E - IDoos Everything But Eat! I This Is a must for NorthSter user's. You can: COM· 
PACT & EXPAND BASIC programs. Compacting removes unnecessary spaces end 
romerks. This saves money and makes programs run faster . Expending puts them back 
again . 

Cross·rotorence BASIC programs by variables end transfer statements. 
Global substitutions of variables and transfer statements . 
Formatted print outs of BASIC programs es well. $40.00 

SPECIFY SINGLE OR DOUBLE DENSITY 

TRS-80 COMPATIBLE SOFTWARE 
'Tiny' Pascal FOR TRS-80 

Now vou too can have Pascall The famous Chung/Yuen 'tinv' Pascal hes been specia ll y 
designed for the TRS-801 The full power and elegance of ' tlnv' Pascal ls at vour commend. 
Programs written in 'tiny' Pascal run et leesl 4 times faster then the same program in 
BASIC! ' tiny' Pascal Is also e great way to learn Pesce! programming. & fun too. 

Best of all, you onlv need e 16K Level II TRS-801 No disk is required. The ' tiny' Pascal 
operating system is self-contained end vefY easy to use . 

'Tiny " Pascal is a subset of stenderd Pascal & Includes: RECURSIVE PROCEDURE/FUNC
TION, IF THEN ELSE REPEAT/UNTIL. 'PEEK' & 'POKE', WHILE DO. CASE. MOREi (Plu s full 
graphics for your TRS·BOl . 

You can save and load progrems to end from tape in both source or compiler form . 
You get all this and moro, plus e user's manual for $40.00 

SPEECH SYNTHESIZER SOFTWARE 
'ANGLOPHONE': At last vou can take completo advantage of your TRS-80 voice svn
thesizer . Forget about cumbersome phonetic codes . W ith ·Anglophone' you can simply 
uso ordinary English . Completely Interfaces with BASIC, or jus t about any other program
ming language. 'Anglophone' applies sophisticated pronunciation rules to transform nor· 
mel English spelling into speech using the TRS·80 Voice Svnthesizer. Minimum hardware: 
Level II, i 6K . Voice Synthesizer. Comes complete with user 's manual and test program. 

Energy-Miser 
Energy ·Mlser is a complete heating/cooling analysis program for your home, offlce or 

businoss l Whh Energy-Miser you can calculate heat loss because of poor insulatlon, leaky 
doors and window s, poor planning and moro . With Energy-Miser you can predict the 
annual sovings on your utility bills for various improvements or modifications. lncludll'\g : 
use of solar power, better insulation , opening end closin9 dra?el')' , etc . 

But thore is even more : Energy-Miser can also calculate your Return on Investment. That 
Is, you con find your break point for converting to solar, for insulating better, ate. Energv · 
Miser oven tokos into consideration the 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 complero 
user's manual for $2 2.50. (Minimum System 1 SK Level II. No Disk Required) 

'TALKING TERMINAL' : Tho ' Talking Tormlnel' program rums a TRS·BO in to a talk· 
ing computer terminal. The 'Talking T erminal' program receives input from e remote com 
pu1er and converts it to spoken words. Its many user options include: Instant Replay, spell· 
ed speech. silent or pronounced punctual ion , end more . Minimum hardware: Level II. 16K. 
Voice Syn1hesl zer . RS-232C board end expansion Interface..... $145.00 

/UpeQ/OM'ALL ORDERS PREPAID OR C.O.D. . '""~[- ILLINOIS RESIDENTS ADD 5% SALES TAX P.O. Box 1628 
(217) 344-7596 Champaign, IL 61820 

thousands of interdependent tasks are 
often planned with the aid of graph 
theoretic methods. The tasks can be 
considered as the vertices of a 
digraph ; their interdependencies can 
be expressed as directed edges. 

This approach allows managers to 
visualize the problems about which 
they must make decisions, and gives 
the managers the opportunity to 
delegate routine work to the com
puter. The maximum and minimum 
times for project completion and the 
effects of delays upon parts of the 
project or upon the whole project can 
be calculated by simple sof tware 
routines. 

The first large-scale project to 
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which these methods were successful
ly applied was the development of the 
Polaris missile system. Today , use of 
projec t networks is a standard 
management technique. 

If you are interested in applying 
graph theory to the social sciences . 
you should read Structured M odels: 
An Introduction to the T/1 eory of 
Directed Graphs by Harary, Nor
man, and Cartwright. 

Closing Observation 
This article cannot end without 

observing that a lm os t all users of 
computers are intimately fa miliar 
with one form of directed graph , the 
flowchart. • 
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MicroPro International Corporation 

' 'Pw/essioriaf Quality So/twa~e Cl.Jou Cari Couril lJri, Jlowf ' ' 

Super-Sorf· 

and 

Word-Master· 

are now available on 

TRS so·· 
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Heath ag·· 

For more information and the name of your nearest dealer, contact Micro Pro International Corporation. 
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MicroPro International Corporation 
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THE BEST GETS BETTER! Yes, in just a few months, thousands of users now know that 
WORD-STAR™ is the word processing product that truly transforms the performance of Z-80, 
8085, and 8080 microcomputers into a class with systems costing far more. Look at these 
recent enhancements: Print spooling; directory; foreign language adaptability; microspace 
justification; mailing list merge; CP/M*1.4, 2.0 & MPM compatible, and more. Examine our 
features and order yours now! 

MicroPro Price List: 

Software/Manual Software/Manual 

IT.M.Word-StarT .M. $495/40 Super-Sort $250/25 
llT.M.Word-MasterT.M. $150/ 25 Super-Sort $200/25 

Tex-WriterT.M. $ 75/15 Super-Sort lll T.M. $150/25 
Word-Star 
Merge Funct ionT_M_ $150/25 

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

MICROPRO INTERNATIONAL CORPORATION 
1299 4th Street, San Rafael, California 94901 
Telephone (415) 457-8990 Telex 340388 

•Runs unC!er Dig ii al Research CPIM or Its C!erivatives. in 48K RAM Note: Micro Pro o ffers a reward for reporting and successlul prosecution ol unauthorized copyi ng. 
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A Computer-Controlled 

Wood Stove 


"Come inside, Roger, and get out 
of the cold. " I held my kitchen door 
a jar as he crossed the front yard 
towards me . Great clouds of leaves 
blown by the cold wind furiously 
encircled him. The landscape was 
stark and gray, and all weather in
dicators pointed toward an impen
ding snowstorm. 

Roger, a local electrician, had come 
by to discuss some electrical work I 
needed done on a new garage I was 
building. As he stepped through the 
doorway he remarked, "Sure looks 
like snow . Have you got enough gas 
for your Jeep in case you need to 
plow yourself out of this wilderness?" 

Roger's remark reminded me that 
the terms "picturesque" and "remote" 
are often synonymous when describ
ing a home in Connecticut. The only 
place I had been able to buy a house 
with more than half an acre of land 
was 25 miles from civilization. And 
while Roger's controlled, old Yankee 
humor prevented him from laughing 
out loud as he spoke, the thought of 
me, basically a kid from the city, 
independently plowing my 300 yards 
of driveway seemed to produce a 
slow-forming look of amusement. 

The Jeep he was ref erring to was 
about 20 years old and was used only 
for plowing . I rather enjoyed the 
straightfoward task of rearranging 
snow with it. A certain spirit of ex
citement came over me each time I 
stepped into the driver's seat and 
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asked myself the all-important ques
tion posed by every adventurer: "I 
wonder if this heap will start?" 

My neighbor, who shares the chore 
of plowing, thought I was a sissy 
when I finally added lights to the Jeep 
for night driving. Somehow, not see
ing the rocks makes hitting them 

Photo 1: The Hydrostove is installed in 
the com er of the Circuit Cellar. Take note 
of the two copper pipes coming out the 
rear of the stove in to the wall . The pipes, 
which are buried behind the wall and 
above the ceiling, go to the fu mace, which 
is 35 feet away. 

more fun for him. I never did ask him 
how he had broken the driveshaf t the 
previous year. 

I continued my masochistic 
thoughts of the Jeep . "It should be 
okay," I said, "but frankly, if it 
breaks down, I think I'll just hiber
nate in the cellar for the winter. " 

Roger still had not taken his coat 
off as he added, "You might expect to 
enjoy such an arrangement, but I 
think you will find that you need out
side services more than you think. " 

"Give me an example ." 
Roger uncomfortably shrugged his 

shoulders. Something other than the 
conversation was bothering him. 

"Oil is a good example. You heat 
with oil, right? How do you propose 
to fill your oil tank if the truck can't 
get down the driveway? I'll bet this 
glass barn you have here almost re
quires a direct pipeline to the 
refinery. " 

I did not exactly relish having my 
contemporary home called a glass 
barn but there was some merit to his 
statement. I retorted, 'Who needs .. . " 

Roger interrupted me in mid-state
ment. "Speaking of heat ... what are 
you running here, a sauna?" 

"Take your coat off, Roger . Maybe 
then you won't be so hot. I'm not so 
sure you even need both the wool 
shirt and sweater you have on. " 

Tossing his coat across to the 
nearest chair and tugging on his 
sweater, he continued. 'Whenever I 



''onCoJD.putingTM

reallym.akes 
personal ~ 
computers 
easyto 
under
stand!' 

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

other applications. 	 computer-for fun or profit. 
,------------------------, 

onComputing, Inc. I onComputing Subscription Dept. P.O. Box 307, Martinsville, NJ 08836 I 
70 Main St.. Peterbo1 ~ugh. N1-I 03458 \ REGULAR subscription rate: I 

O U.S. 1 yr. ( 4 issues) @$8.50 0 Canada & Mexico, I yr. ( 4 issues) @$10.00 l 
Start your s ubscription today. 	 I FOREIGN ( to expedite service, please remit in U.S. funds drawn on a U.S. bank.) 

\ D Europe (and all other countries, except a bove),! yr.@ $12.00- surface delivery. \ 
\ 0 Startmy subscription with cW"Tent issue. D Start with Vol. 1 No. 1 \EVERY THREE MONTHS 
\ D Bill Visa D Bill Master Charge D Bill me (North America only) 	 \onComputing will bring 


the latest develop

ments in the field of I Card Number Expiration \ 


personal computing: 
 l Signatw·e 	 Name (please prlnt) \use, applications, books, 

selection- all in an \ Street/ApartrnemNumbel" I 

easy-to-read style. 

: City 	 St.ate/Province/Country Code : 

© onComputing. Jnc. 1979 L----------------------~~~ 
BYTE February 1980 33 

http:practic.al


Photo 2: Logs up to 24 inches in length are 
placed in a grate which consists of w ater
filled tubes. 

visit anyone during the winter I 
presume their house is at 60 degrees 
like mine. It must be 12 degrees out
side, and ... " he walked over to the 
thermostat, "according to this it's 75 
degrees in here !'' 

'1 don't usually have it this warm, I 
was just testing the heating system 
now that it 's computer-controlled." 

'What's there to control? Turn the 
oil burner on longer and it gets hot
ter." 

"Who said anything about an oil 
burner?" 

"Electric heat is even worse! " he 
quickly added. 

"We have oil heat. .. but it hasn't 
been on for two days. All I have now 
is one wood stove." 

Roger's momentary. blank stare and 
open mouth were instantly replaced 
with a look of disbelief. Standing 
there by the thermostat he quickly 
scanned the room. With extreme 
skepticism he replied, "What are you 
handing me? A twelve-hundred
square-foot room, twelve-foot ceil
ing, three hundred square feet of glass 
and seventy-five degrees? I don 't see 
any stove!" Roger walked over to a 
hot-air duct near one of the windows, 
stooping down and holding his open 
palm over the opening he exclaimed , 
"Wood stove, phooie! There's hot air 
coming out of th is duct. You have the 
oil burner on!" 

"No, Roger. I have a wood stove 
down in the Circuit Cellar that is 
plumbed directly into the central 
heating system. " 

"A wood stove? In a hot-air 
heating system?" 

"Well actually, Roger, my heating 
system is both hot water and hot air, 
and the wood stove heats water. It's 
called a hydronic wood stove." 

"What the heck is a hydronic wood 
stove?" 

Roger was definitely at a loss for 
words. I put my hand on his shoulder 

and said, "Think of it as Yankee 
ingenuity . Come on downstairs and 
I'll explain how it works." 

A Hydronic Wood Stove 
A hydronic wood stove is just what 

the name implies. It is a wood stove 
that heats water. The particular wood 
stove that I have is trade-named 
Hydrostove and it is made by Hydro
Heat Division, Ridgeway Steel, POB 
382, Ridgeway PA 15853. Photo 1 
shows it installed in the corner of the 
Circuit Cellar. 

The Hydrostove looks like an 
ordinary wood stove. It is con
structed of cast iron and weighs about 
400 pounds. The difference between it 
and a regular wood stove is in the 
method of heat removal from the 
burning wood and the ability to chan
nel the energy output into the central 
heating system . 

A regular wood stove produces 
only radiant energy and is generally a 
one-room heater unless fans or con
vection registers are employed to 
spread the heat around. The surface 
temperature of such stoves can 
approach the temperature of the 
burning wood itself, and great care 
must be taken to keep combustible 
material more than 4 feet away. 

Typical wood-stove operation is to 
put in a full load of wood, get it good 
and hot (warming up the room to 
around 75° F) , and then close the 
dampers to reduce the heat output. 
This is the only way to keep the room 
from becoming unbearably hot. An 
unfortunate byproduct of this process 
is that a slow, smoldering fire creates 
creosote buildup in the chimney. 
Since only the area directly around 
the stove is heated, it is likely that an 
adjacent room will be terribly cold 
unless fans are used to blow the heat 
around . 

The Hydrostove looks like a regu
lar wood stove, but it operates quite 
differently. Rather than a solid cast
iron grate, the hydronic stove's 
firebox is a network of water-filled 
pipes . These pipes completely encircle 
the fire, with the burning wood being 
placed directly on the pipes. Photos 2 
and 3 demonstrate this . The inlet and 
outlet of this water jacket are acces
sible through two pipe fittings on the 
rear of the stove. (Since I knew that I 
wanted a hydronic stove when I built 

Photo 3: Jn operation , the heat from the fire warms the water in the tubes . This is a the Circuit Cellar, I had the pipes in
relatively small fire . The fire box is usually filled . stalled behind the brick wall and 
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One-Drive System: 

$399. (40-track) & $675. (77-track) 
Two-Drive System: 

$795. (40-track drives) & $1350. (77·track drives) 
Three-Drive System: 

$11 95. (40-lrack drives) & $2025. (77-lrack drives) 
Requires Expansion Interface. Level II BASIC & 16K RAM . 

··=--------· 
, ... . .. ll """ ' 

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

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

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

or 77-track TFD-200™ 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'ude-glitches and upgrades 
TRSDOS* for 40- and 77-track operation. 

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

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

Whether you need a single, 40
track TFD-1 00TM add-on or a three-drive 
add-on with 77-track TFD-200™s, you 
get more data storage for less money 
from Percom. 

Our TFD-100™ drive, for example, 
lets you store 102.4K bytes of data on 
one side of a disk - compared to SOK 
bytes on a TRS-80* mini-disk drive 
and 102.4K bytes on the other side, too. 
Something you can't do with a TRS-80* 
drive. That's almost 205K bytes per 
mini-disk. 

And the TFD-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* in other ways as wel l. PATCH 
PAK # 1™ is supplied with each drive 
system at no additional charge. 

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

In the Product Development Queue .. . aprinter Interface for using your TRS-80" with any 
compalible "Tandy-silver" enamel. 

•Enclosures are finished in system
serial printer, and . . . the ElectricCrayon™ to map your computer memory onto your color TV 
screen - for games, animated shows, business displays, graphs, elc. Coming PDOI 

111 TF0-100. TF0-200. PATCH PAK ano Ele<:lric Crayon are trademarks ol PERCOM DATA COMPANY. 

-------~- ' TRS·SO and TRSDOS are Uadema.rks ol lamly Corpora!ion and Radio Shack which have no relailonshlp lo PERCOM DATA CO MPANY 


To order add-on mini-disk storage for your TRS-80", 
or request addltlonal lllerature, call Percom's toll-free 
number: 1-800-527-1592. For detailed Technical Infor
mation call (214) 272-3421 .("E~ll[)M ] Orders may be paid by check or money order, or 
charged to Visa or Master Charge credit accounts. Texas 
residents must add 5% sales tax.

PERCOM DATA COMPAN Y, INC. 
211 N. KIRBY • GARLAND, TX. · 75042 	 Percom 'peripherals for personal computing' 
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HYDRO/AIR HEATING SYSTEM 

~---HOT AIR ZONES -- -... 
HOT WATER ZONE 

DINING AREA 
ZONE 3 LIVING ROOM BEDROOMS 

CIRC UIT CELLAR KITCHEN 
BASE BOARD 

Fl AND F2 
ARE INTERNAL 
AQUAS TATS 

STANDARD OIL 
HOT WATER BOILER 
APPROX. 120,000 BTU/HR 

OUT 

ZONE 3 
WA LL 

OILTHERMOSTAT 
BURNER 

(TC3) VALVE A 

BURNER CONTROL ON/OFF 

HYDRONIC WOOD STOVE 
APPROX. 50,000 BTU/HR TO WATER 
AND 12 ,000 BTU/HR RADIATED 

WOOD FIRE 
Figure 1: Diagram of the hydro / air, oil/ wood 
heating system in use by the author. 

through the ceiling. The oil burner is 
about 35 feet from the Hydrostove.) 
When a fire is started in the stove, the 
he<i t is extracted through the water 
rather than being radiated directly 
into the room. 

With dry, hard wood, the stove 
generates about 62,000 BTU per hour 
(with an additional 12,000 BTU per 
hour going up the chimney) and is 
quoted by the manufacturer to be 
about 85 % efficient. I cannot say at 
this time exactly how much of this is 
transferred to the water as opposed to 
how much is radiated. I can only state 
my experience: with the stove burn
ing at full capacity for 6 hours, the 
brick wall 1 foot from the stove is on-

Note: The heating system in this 
article is installed in my home and 
was built to my specifications. I do 
not intend this as a general con
struction article, but rather a 
documented discussion of the ele
ments of the system with emphasis 
on the controls involved. I must 
point out that while this article 
specifically describes a computer
controlled hydro heating system, 
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ly warm to the touch, and wood can 
be piled next to the stove (about 2 
inches away) with no possibility of 
ignition. For this same 6-hour period, 
the Circuit Cellar temperature will 
never exceed 75° F unless a higher 
temperature is set on the central 
heating system thermostat. You 
would definitely know that it is a hot 
stove, but anyone inspecting the rag
ing fire inside is usually quite sur
prised how little heat is felt in com
parison to a regular wood stove. 

A New England Experiment
First, the Basics 

The heating system shown in figure 
1 is commonly called a hydro/air 

general use of a Hydrostove does 
not require the sophisticated con
trol I have outlined. It is only the 
unique combination of machinery 
and an empirically determined 
operating algorithm that suggests 
ease of operation through com
puterization. In truth, the com
puter's primary value is in the ad
dition of a significant measure of 
safety rather than the convenience 

system. It consists of an oil hot-water 
boiler and hot-air heat distribution. 
The oil burner heats water, which in 
tum circulates through a hot-water 
heat exchanger. A fan blows over the 
heat exchanger coils and circulates 
the hot air through the ducts to each 
room. Such a system combines the 
even-temperature, residual-heating 
benefits of a hot-water circulator with 
the pleasant, humidified, filtered 
warmth of a hot-air system. A third 
zone of baseboard heat was added 
when the Circuit Cellar was built. 

Perhaps the best way to start is to 
explain how an oil-fired hot-water 
heating system works. Neglect for a 
moment zones 1 and 2 and the 

implied. Through its attachment as 
a supervisory controller, the com
puter can more accurately main
tain safe operating temperatures 
and dump excess heat in an over
temp condition. As of the time of 
this writing, two cords of wood 
have been burned in the stove 
testing this complete system and 
the result has been safe, satisfying, 
and reliable operation. 



New Products 

Texas Instruments 
99/ 4 Home Computer 

Superior sound , co lor and graphics; 
low price includes 13" co lor monitor. 
built-in equation calculator, 16-bit 
CPU, Tl BASIC with 13 digit preci
sion and more! 

Call for price! 

Televideo 9208 
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Low-cost terminal loaded wi th fea
tures : full-function keyboard plus 
11 special function keys, field re
verse. reverse blanking, character 
insert and delete. line insert and 
delete, line/page erase, line/page 
send. se lf-protect mode, self- test. 
full 24x80 display, ASCII keyboard! 

Call for price! 

Zenith Z-89 
All-i n-One Computer 

Two Z80 microprocessors. bui lt -in 
mini-floppy drive, 25x80 disp lay, 
upper and lower case, direct cursor 
addressing. 16K. expandable to 48K! 
DOS supports MICROSOFT BAS IC 
and Assembly languages. 
Call for price! 

-~ ""•";" -~ _.,. r- .,.. 

. ., -" .,,;;., '· ' . ' ' ,, , " • ' " . I· "' ,.. . ' . .;: ~-"I'" 

.' . 
. ~ 

MicroWorld Attacks Inflation With 

Free Freight, Low Pricing ... 


MicroWorld introduces the most attract ive 
mail-order offer in the computer industry. 
The nation 's larges t inventory. plus our 
own automa ted order processing, allows 
us to pass along unriva led cost savings. 
And now. as an additional measure to 
counter inflation. we offer free freig/1t on 
any product featured on this page. We'll 
pay tt1e surface freight on all pre-paid 
products i11 l11is ad , to any of 18,000 U.S. 
tariffed locations. No handling cl1arges , 
add-on costs. insurance fees or credit 
card fees! Most items are in stock for fast 
delivery at excep tional discounts! 

Soroc IQ 120 
High q ua l ity. 
text ed it ing ter
minal , 73-key 
board, bui lt- in 
2K RAM, RS232 
interface. 

$789 

Low pr i cedComprint GP 
electrostatic 
mat rix printer,Ii ,,,,, .i\\ 225 cps ; idea l 
for persona l 
computers. or 
professional 
applica t ions 
requ iring sec

$499 ond printer. 

Heath WH14 
Fully assem

bled impact 

printe r, 5x7 dot 


, • matrix , RS232; 

1.tt.Uc sprocket feed 

7d adjusts to form 
- sizes 

Call for price! 

Novation Cat Acoustic mod
em wi th origi 
na te or answer 
modes over 
phone lines : 
compatible 
with any Bell 

Call for price! 103 modem . 

Call us before you buy anywhere else. 
Find out their total cost. Then compare 
with our low, freight-free price.Our industry
trained staff stands behind every order. 
We're the source you can trust . We grew 
up with the microelectronics revolution .· 
We helped pioneer its growth. Our Free 
Freight program. our attractive pricing. 
and off the-shelf delivery are our "thanks" 
to the thousands of satisfied computer 
users who made MicroWorld the world's 
leading mail-order source for micro
computers and peripherals! 

Hazeltine 1500 

Tl 810 

\~ 
-
Centronics 730 

er in small print
ers from Cen
tron ics. 

Call for price! 

North Star Horizon 
Quad- or double
density kits avail 
able wh i le supp ly 
lastst 

Call for price! 

7x10 mat r ix. 
baud rates to 
19,200; full key
board with nu 
meric pad, all 
128 ASCII 
codes. Excel
len t warranty ! 

Call for price! 

150 cps. RS 
232C tractors. 
3" to 15" form 
width; bi-direc
tional p rinti ng. 
An i n dus t ry 
standard . 

S1589. 

100 cps, paral
lel, 3-way feed. 
80 character 
buf fer . .. the 
new price lead 

TOLL-FREE -800-528-1418 
1425 W. 12th PL 



HERE'S WHAT THE DOCTOR 

PR ESCRIBES FOR YOUR 


AILING MICROCOMPUTER : 

mu LISP from the Soft Warehouse 

e 	Over 80 primitively defined LISP 
functions. 

e 	Infinite precision integer arithmetic 
expressed in any desired radix base 
from 2 through 36. 

e 	Automatic dynamic memory manage· 
ment performed by an efficient gar
bage collector. 

• 	 Flexib le but structured program con
trol constructs including an extended 
COND and multiple exit LOOP. 

• 	 Extremely fast execution speed 
achieved by the use of shallow bind 
ing, address typing, and a closed 
pointer universe. 

The Soft Warehouse can fill your pre
scription with the muLISP-79 tm Soft
ware System. It is fully integrated into 
the popular CP/ Mtm Operating System 
and available for a number of d ifferent 
d rives. 

If Math Anxiety is your affliction, 
we also offer the muMATH -79 tm 
Symbolic Math System. Read about it 
in the August '79 issue of BYTE. 

Call or write us directly for more in 
formation. 

OCopy right The Sof t Warehouse 1979 == t6e • 
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Hydrostove in figure 1. Think of it 
strictly as the oil burner connected to 
one circulator pump and the zone 3 
baseboard. This is essentially what 
many homes have. There may be 
multiple rooms, but only one circula
tion loop . 

Most people think that the thermo
stat on the wall turns the oil burner 
on. Actually , this thermostat only 
controls the on/ off operation of the 
circulator pump; it generally has no 
direct connection to the burner itself . 
Operation of the boiler depends upon 
the temperature of the water flowing 
into the heating coil section and the 
temperature setting TA of the aquastat 
(water conduit thermostat). Water 
flows from the hot-water boiler to the 
baseboard and is drawn back through 
the circulator pump to the boiler 
again. If the temperature of this water 
is greater than the aquastat setting, 
the burner stays off. If however, the 
temperature is below TA, the burner 
turns on, adding heat until the water 
in the loop reaches TA. Usually TA has 
a wide hysteresis; the high and low 
limit of variation is separated by 
about 20° F. For most boilers the low 
setting is 160° F, and the high is 180° 
F. The hysteresis reduces the frequen 
cy of oil burner starts. 

To get heat in a room, you turn up 
the wall thermostat, which starts the 
pump. As the water moves through 
the baseboard, it loses heat to the 
room . The water is then reheated by 
the oil burner. 

Now, consider the addition of the 
Hydrostove as shown in figure 1 . 
Any water circulating through zone 3 
will necessarily pass through the coils 
of the stove if valves A and B are 
opened and C is closed. This circula
tion in itself does nothing to the 
operation of the heating system. If, 
however, you build a fire in the 
Hydrostove as in photo 3, heat is 
added to the water returning from the 
baseboard and flowing into the 
boiler . If the fire is large enough, the 
temperature of the water flowing out 
of the Hydrostove is greater than TA. 
the oil burner never turns on, and the 
house will effectively be heated by the 
Hydrostove. 

There are a few other considera
tions. Unlike the oil burner which can 
be selectively turned on when heat is 
needed, once the wood stove is on, it 
runs for quite a while and the heat 

must be continuously removed ; 
otherwise, the water in the pipes will 
turn to steam. Pressure-relief valves 
will keep the system from exploding, 
but who wants a steam bath in their 
living room? ln a single-zone system, 
the circulator pump must remain on 
until the fire is out. In a gravity-feed 
system, the pump must stay on until 
the fire is lowered to the point where 
the water stays below the boiling 
point and can effectively be radiated 
by the heating loop. 

Consider the Hydrostove as a con
tinuous source of heat. If the 
Hydrostove is cranked up to produce 
40,000 BTU per hour, then 40,000 
BTU per hour must somehow be 
removed. The task of heat dumping is 
much easier on a multi-zone system. 
Take for example, three zones with 
capacities of 40,000 BTU, 30,000 
BTU, and 20,000 BTU, respectively. 
Whether or not a room thermostat is 
calling for heat, you must turn on 
either the pump for zone 1, or the 
pumps for both zones 2 and 3. Con
sider the case when zones 2 and 3 are 
used as heat dumps . If the zone 1 
thermostat were to trip suddenly, the 
control system would have to make a 
choice. It could add zone 1 to the pool 
and share 40,000 BTU among three 
zones or immediately drop zones 2 
and 3 off the line and send everything 
to zone 1 until it reaches its ther
mostat setting again. While the 
previous choice can easily be made, 
load sharing is an interesting con
sideration. It is much easier to switch 
zones on and off while performing 
load sharing than to try to directly 
control the heat output of the wood 
fire to any degree. 

An additional complication occurs 
when using heat exchangers. Heat 
exchangers cannot effectively transfer 
heat unless the blower is on. The fans 
in these units are thermostatically 
controlled. When the water flowing 
through the exchanger reaches a set 
temperature, the fan turns on, 
extracting heat. There is considerable 
delay and overshooting in the opera
tion of these units. While the average 
hourly heat transfer of a heat 
exchanger might be 40,000 BTU, it 
may be 10,000 BTU with the blower 
off and 50,000 BTU with it on. In a 
quick heat-dump situation, it is 
sometimes necessary to override the 
blower thermostat and force the 

P.O. BoM 11174. Honolulu, Hawaii 96828 
Telephone (808) 734-5801 
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theirs. ours. 
So you didn't think documentation 


made a difference. 


Sure. MicroSource is flexible, powerful, 
versatil e. Sure, it's sophisticated yet 
simple: the first user-oriented software. 
But you may not be awa re of the biggest 
di fference of all. Documentation. The most 
extensive in the industry . 

Support makes a difference, too. Tl1e 
support of some of the world's lead ing 
microcomputer people. The support of 
stringent field testing and follow up. 
The invaluable support of business 
software experts dedicated to helping 
you manage information in real-world 
environmen ts. Not just when you 
acquire software. but as you implement, 
as you train, as you use Microsource to 
so lve your contemporary business 
problems. 

The MicroSource Difference means 
dealer support, too: we back every 
dealer with our experience, our 

knowledge, our integrity. Plus, the 
materials and resources he needs to 
provide t11e finest in software solutions 
and data base management. 

From AutoScribe™. the versatile word 
process ing package that means 
business .. . to Bookkeeper™. designed 
by a CPA to produce efficient client 
writeups. From the powerful 
LedgerPlus•M financial package to 
MoneyBell'M, the flex ible accounting 
system, both for small to medium si zed 
businesses . . . or small to med ium sized 
departments of big co rporati ons. 
Ti meKeeper™ - for the professional 
practice or the corporate service 
department - bills for time, when time 
means money. Al l MicroSource 
is backed by exhaustive operations 
manuals, incomparable factory 
support, and system expandabi1 ity. It 
runs on North Star, Vector Graphics. 
Heath Data Systems, App le and TRS-80 
. . . before long , CP/M, Cromemco, Data 
Genera l and MicroNOVA. Sample the 
MicroSource difference. 

Ask your dealer about powerful , user-oriented MicroSource software. Or call t11e telephone number below for the neares t 
MicroSource dealer near you. 

1425 W. 12th Pl. · Tempe. AZ 85281 · 602-894-9247 
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Photo 4: The computer 110 interface for the heating control system is attractively hous
ed. It includes a display of either the input or output temperature of the Hydrostove and 
a real-time status display of the circulators and blowers . 

blower on to maintain stable condi
tions throughout the rest of the 
system. 

Using a Hydrostove 
How much you benefit from the 

addition of a hydronic wood stove 
depends quite heavily on the rest of 
your heating system. Above all, it 
must be capable of taking the full heat 

Control Outputs 
Signal Type 

TC, Contact c losure 
200 mA 

TC, Contact closure 
200mA 

TC, Contact closure 
200 mA 

F, Solid state relay 
5 A 220 VAC 

F, Solid state relay 
5 A 220 VAC 

XFER Contact closu re 
5 A 115 VAC 

Inputs 
Status Level 

TC, TIL 
TC, TIL 
TC, TIL 

F, TIL 
F, TIL 

T,. Analog 

T••• Analog 

Table 1: Computer 110 
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output of the wood fire . This can be 
62,000 BTU per hour. Since my oil 
burner is rated at 120,000 BTU per 
hour, and I had added the third zone 
of baseboard to the Circuit Cellar, I 
concluded that the connection would 
be quite safe. 

My usual method of manual opera
tion is to use the stove only on very 
cold days and to build as large a fire 

Function 

Circulator pump · zone 1 

Circulator pump · zone 2 

Circula tor pump · zone 3 

Heat exchanger blower 
zone 1 

Hea t exchanger blower 
zone 2 

Oil burner power 

Function 

0 pump off 

1 pump on 


0 blower off 
1 blower on 

range 40° to 240° F 

4° to 115° C 


lines used with the heating control system. 

as possible. It is initially started with 
both dampers open, but once the fire 
is going strong the flue damper is 
closed to reduce the amount of heat 
going up the chimney. At the time the 
fire is started, the zone 1 circulator 
pump is turned on continuously with 
a switch, overriding the motor-start 
relay . This keeps some water flowing 
through the stove at all times . Zones 
2 and 3 are normally left in their "heat 
on demand" thermostat-controlled 
mode. If the Circuit Cellar cooled 
down and its circuJator pump kicked 
in, it would be drawing heat from the 
stove along with zone 1. 

Our house is large, but given my 
method of use, no single heating zone 
can sustain the full output of the 
Hydrostove for long periods of time. 
Generally, the water temperature will 
be between 75° and 90° C. To main
tain a 20 ° to 22 ° C (68 ° to 72 ° F) 
temperature through the house on a 
very cold day, I have to keep the fire 
box continually filled. This means 
filling the stove with wood every 3 to 
4 hours. {Before you choke and com
pare it to 12 hours for a regular air
tight stove, remember that I am talk
ing about heating a whole house). 
After a few hours of use, even in this 
large house, the temperature in the 
rooms in zones 2 and 3 will reach the 
wall-thermostat set points, no longer 
continuously demanding heat from 
the stove. This leaves all the heat go
ing to zone 1. 

Soon, the temperature of the water 
coming out of the wood stove starts 
to climb above the safe high limit of 
88° C (measured 35 feet away at the 
furnace). When the indicator hits 
around 98° C, a loud noise can be 
heard in the pipes because the higher 
temperature water nearest the hot 
coals within the stove is turning to 
steam. Unless you want the safety 
vaJve to blow, filling the room with 
steam, you have to override the 
automatic settings of either or both of 
the thermostats of zones 2 and 3 to 
get rid of some of the excess heat. It 
may also be necessary to manually 
turn on the heat-exchanger blowers 
for zones 1 and 2 for the reasons I 
previously outlined . 

This occurrence is rare, and I 
generally have about 10 minutes to 
react to the situation and throw all 
the manual switches required . After 
using the system and determining that 
this is a potential problem, l installed 
a digital temperature indicator that 



The Honor Graduate 

There's been a lot of talk lately 

a bout intelligent terminals with 
small systems capability. And, it's 
always the same. The systems 
which make the grade in perfor
mance usually flunk the test in 
price. At least that was the case 
until 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 exceptiona I performance 
for just a fraction of what they'd 
expect to pay. Standard featu res in
clude: two dual-density mini-flop
pies with 320K bytes of disk storage, 
up to 64K of RAM to handle even 
the most sophisticated programs, 
a CP I M Disk Operating System 
with a high-powered text editor, as

* Quantity one. Dealer inquiries invited. 

Circ le 22 on inqui ry card. 

sembler and debugger. And, with 
SuperBrain's S-100 bus adapter, you 
can even add a 10 megabyte disk! 

More than an intelligent terminal, 
the SuperBrain outperforms many 
other systems costing three to five 
times as much. Endowed with a 
hefty amount of available software 
{BASIC , FORTRAN, COBOL), the 
SuperBrain is ready to take on your 
toughest assignment. You name it! 
General Ledger, Accounts Receiv
ab le, Payroll, Inventory or Word Pro
cessing ... the SuperBrain handles 
all of them with ease. 

Your operators will praise the 
SuperBrain's good looks. A full 
ASCII keyboard with a numeric key
pad and function keys. A non-glare, 
dynamically focused, twelve inch 
screen. All in an attractive desktop 
unit weighing less than a standard 

office typewriter. Sophisticated 
users will acclaim SuperBrain's twin 
Z-80 processors which transfer data 
to the screen at 38 kilobaud! Inter
facing 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 single board design makes 
servicing a snap! 

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

INTE~TEC 
D/\T/\
SYSTEMS@ 

2300 Broad River Road, Columbia , SC 29210 
(803) 798-9100 TWX: 810-666-2115 
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store or contact us for more information. 

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

1fyouhave an Apple• and you want to interface it witih 
parallel end serial devices,w:e have a board for 

you tlhatwill do both. It's the AIOJM 

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

Parallel Interface. 
This interface can be used to connect your 
Apple• to a variety of parallel printers. The 
programmable 1/0 ports have enough lines 
to handle two printers simultaneously with 
handshaking control. The users manual 
includes a software listing for controlling 
parallel printers or, if you prefer, a par
allel driver routine is available in fum
ware as an option . And printing is 
only one application for this general 
purpose parallel inte-face. 

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

assembled and tested. See the AIO at your local computer 

allowed me to monitor the system as I 
worked at my desk in the Circuit 
Cellar . When I saw that the 
temperature was going above 88° C, I 
would throw the manual override on 
the zone 2 circulator pump. If the 
temperature did not drop, I would 
continue with the other heat dumping 
methods. It has never gotten to a 
point where these maneuvers prove 
insufficient or where the fire has to be 
put out. Experience has shown that 
zone 2's volume of 15,000 cubic feet 
provides a terrific sink for excess 
heat. Normal use in this mode barely 
raises its temperature more than 2° F 
above its nominal 66° F thermostat 
setting . (I do not want to leave you 
with the impression that there is one 
90° F room in the house.) 

I have not described anything thus 
far that specifically requires com
puterization other than for conven
ience . The real reason is a rather in
significant detail that is discovered 
only after actually using the stove . A 
Hydrostove definitely saves oil , as 
stated. When its output temperature 
is greater than the aquastat set point, 
the oil burner does not come on. The 
problem arises during startup and 
shutdown when the stove output 
temperature (T0 u 1 ) is less than the set
ting of the aquastat (TA) . The cir
culator pump has to remain on while 
there is a fire but, because the circula
tion loop is running and returning at 
less than TA, the oil burner keeps 
coming on . Catch 22!! 

If this were a matter of 10 minutes 
or so, it would not be so bad; but 
shutdown to the point where the cir
culator pump can be turned off can 
take several hours. The alternative is 
to cut the power to the oil burner 
when the wood stove is on and 
restore it when the fire is out. This is 
what I initially did, until I was stay
ing up all night to shut the stove off. 
The alternative was to wake up to a 
very cold house, turn the oil burner 
on, and have to wait a half-hour to 
take a hot shower. 

Aside from taking in a tenant who 
would watch the Hydrostove tem
perature in exchange for room and 
board, the only reasonable alter
native was a more intelligent control 
system. With the proper sensors, a 
device could monitor the heat output 
of the stove (T0 u, - T 1.), and when it 
dropped to a predetermined safe 
point, automatically restore power to 
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- I 
new products from__ 

Mier" Dutil Huse 5us tems . Inc . 

HOBS - HIERARCHICAL DATA BASE MANAGEMENT SYSTEM 
MOBS - OUR FULL NETWORK DATA BASE MANAGEMENT SYSTEM 

I 

HDllS FEATURES ADD ITIONAL FEA TURES IN MDllS 

• HIERARCHICA L DATA STRUCTURES • HIER ARCH ICAL AND FULL NETWORK DATA STRUCTU RES (CODASYL ORIENTED! -
COMMANDS TO ADD , DELETE . UPDATE , SEARCH ANO TRAVERSE THE DATA BASE 

SORTED, FIFO, LIFO, NEXT AND PRIOR SET ORDERING PROVIDEO 

STRAIGHTFORWARD USE OF ISAM·LIKE STRUCTURES 

• READ/WRI TE PROTECTION AT FIL E LEVEL 

o ONE·TO·MANY SET RELATIONSHIPS ALLOWED 

• MULTIPLE LEVELS OF READ/WRITE PROTECTION AT ITEM. RECORD, SET AND 
FILE LEVELS 

~ EXP LICIT REPRESENTATION OF ONE-TD-ONE, ONE·TO·MANY, MANY TO·ONE AND 

MAN Y-TO·MANY SE TS 

NAMES OF DATA ITEMS. RECORDS, SETS ANO Fl LE ~ ARE WHOLLY USER DEFINABLE 

WRITTE N IN MACHINE LANGUAGE FOR MAXIMAL EXECUTION EFF ICIENCY ANO MINIMAL MEMOR Y USAGE 

SUPPORTS DATA BASE SPREAD OVER SEVERAL DISK DRIVES (MAX . 81. DISKS MAY BE MINI - OR FULL -SIZED 
FLOPPIES OR HARD DISKS. 

ROUTINES ARE CALLABLE FROM BASIC, PASCAL, FORTRAN, COBOL AND MACHINE LANGUAG E 

RECORDS CAN BE MAINTAINED IN A NUMBER OF SORTED ORDERS. 

' 

=======================..Ir o RECO RD TYPES MAY OWN OTHER OCCURRENCES OF THE SAM E RECORD TYPE 

NEW DYNAMIC 
REST UCTURING SYSTEM 

MDBS•DRS FEATURES 

ALLOWS ITEM, RECORD ANO/OR SET TYPES TO 
BE ADDED TO OR DELETED FROM AN EXISTING 
MOBS DATA BASE. THIS ALLOWS THE USER TO 
RE·DESIGN A DATA BASE AFTER IT IS ALREADY 
ON-LINE. 

THIS FEATURE CAN ONLY BE ADDED TO THE 
MOBS SYSTEM. 

REQUIREMENTS 

• Z· BOAPPROXIMATELY 16KMEMORY -

• BOBO AND 6502 APPROXIMATE L Y 20K MEMORY -

•A SINGLE SET MAY HAVE MULTIPLE OWN ER AND MEMBER RECORD TYPES 

MICR O DATA BASE SYSTEMS , INC 

P.O .BOX 248 LA FAYETTE , IN 47 90 2 

(317) 7 4 2-73 88 

RUNS UNDER 

• CP/M' WI TH MICROSOFT BASIC, COBOL AND 

FORTRAN 
• NORTHSTAR DOS WITH NORTHSTAR BASIC 

• TRSDOS' AND DISK BASIC 

• NEWDOS AND DISK BASIC 
•APPL E' DOS AND APPLE' SOFT BASIC 

•MACH INE LANGUAGE CALLABLE FORMS 

, 

• IN ADDITION TO THE OPERATING SYSTEM . HOST L ANGUAGE. 
USER'S PROGRAM AND SOME BUFFER AREA 

HOBS and MOBS PACKAGES INCLUDE 

OOL DATA DEFIN ITION LANGUAGE A NALYZER /ED· 
ITOR. The user s;pecifies data nructurm to be used in a 
Concise 0111 Definition L1nguogo (DOL i. The 0 110 Dofini · 
tion Language Analyzer/Editor allows the user t o interactively 
create and edit DD L Specifications and to ini t ialize the data 
base for use based on these apocifica t ions. 

260 PAGE USE RS MANUAL with extensive documentation 
of the Data Base Management System 

OM S DATA MANAGEM ENT ROUTI N ES. Th..., ore the 
rou ti colloble from the host longuoge (BASIC. PASCAL, 
etc.l which perform the deta bl!ll$0 operations of finding, add
ing, and delet ing records; fe tch ing and s to ring data items; and 
traversing the (Possibly compleK) data structure. 

SAMPLE APPLICATION PR OG RAM A ND DDL F I LES 

RE LOCATOR T O RE ·O RG A LL ROUTINES 

SYSTEM SPECI FIC M A NUAL to sh!'w how to bring up our 
software on your compu111r 

WE ACCEPT 

CPI ·' •I ii ragrUcited H•dcmtltli. ot 01g1101 Rc~~• Ch Corp 
TRS·BO •\ .. 111191,11!'1 ..ll 1rlldC"nuirl.. o l A•dio Sh.:tc'-fTon<h' Cort>. 
AntJI! ' ' 4 lllQ•Ullfl:d uaOll:mork ol Appl11 Cnm1>u1er1. Inc. 

HOBS  Z80 VERSION 
8080 and 6502 VERSIO NS 

MANUAL ONLY 

UPGR A DE TO MOBS 

M OBS - Z80 Version 
8080 and 6502 VERSIONS 

MANUAL ONLY 

MACHINE LANGUA GE CA LLABLE 
FORMS A D D 

"10BS •ORS 

MANUAL ONLY 

I FOR FREE PR IMER CONTACT M OBS. 

ADO 12.60 116.00 IF FORIE.lONI TO NON.CASH ORDERS 
FOR HA,_.DLING AND SHl~ING . INO IANA RESIDENTS 
A.004,.,. 

$250 
S325 

s 35 

$550 

$750 
$825 

s 35 

s 75 

$1 00 

s 5 
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2a START 2b 

HIGH AL ARM (OVERTEM Pl LIMIT 
ACT IVATE HYDRO 
STOVE CONTROL SYSTEM 

LOW ALARM LIMIT 

DESIGNATE HE AT 
OUMP PRIOR ITIES FOR 
THE THREE ZONES _ 
(IN MY CASE THEY ARE 
ZONE I , ZONE 2, ZONE J) 

SET CONTROL TO AUTO 
MOOE, TURN OFF OIL 
BU RNER POWER ANO TURN 
ON ZONE I CI RCUL ATOR 

TURN ZONE I 
BLOWER OFF 

NO 

YES 

YES 

TURN ZONE 2 
CIRCULATOR OFF 

TURN ZONE 2 BLOWER 
ANO ZONE 3 
CIRCULATOR OFF 

TURN OFF ALAR M 

YES 

YES 

TURN ON AUDIBLE 
ALARM ANO 
INI TIATE SHUTDO WN 
PROCEDURES 

NO 

NO 

sa•c---------}HIGH PROCESS LIMli 
NORMAL OPERATING 
TEMPERATURE 

75°C --------- LOW PROC ESS LIMIT 

so•c----- - --- COOL DOWN 

TURN OFF 
YES ZONE I PUMP 

AND SET TO 
MANUAL MOOE 

RESTORE POWER 
TO OIL BURNER 

TURN ZONE I 
BLOWER ON 

EXIT 

NO TURN ZONE 2 

CIR CUL ATOR ON 


TURN ZONE 2 BLOWER 
ANO ZONE 3 
CIRCULATOR ON 
AS REQUIRED 

Figure 2: (a) Logic flow for the automatic distribution of Hydrostove heat when output in a three-zone combination hydro and air 
l1eating system. (b) Points of importance in the operati11g temperature range of the system . The actual set points for process a11d alam1 
limits depend upon placement of temperature sensors and may vary a few degrees. 

In BYTE, algorithmic flow is assumed to proceed down and to the right unless an arrowhead is present to indicate otherwise. 
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Get Word Powerl 

with 0 

(ULl][p)DalS\J'" 

WORD PROCESSOR 

The best is now 
even better... 
New Features 
New Commands 
New Capabilities 
New Manual 

Features 
Editor: 
• Interactive editing with Dynamic Screen Imaging 
• Direct insert with word wrap 
•Extensive disk handling: DIR, ERASE, 

disk change, etc. 
• Insert/Delete/ Move 
•Step by Character, Word, Line, Paragraph, 

Page, Screen 
• 26 Temporary buffers 
• Find/Replace with conditional test 

Formatter: 
• Fully integrated with Editor 
• On-screen Preview 
• Extended Page, Margin and Indent control 
• Hyphenation 
• Super- and Sub-scripting 
• Operator prompts and input 
• Center, underline, bold face, red print 
• Type face control , height, pitch, 
• Header/footer lines 
• Page number control 

\ 

**COMING SOON** 

I/OS™ - new update from TSA/OS 


1/PascalT,. - full Compiler/Linker system 

I/SAL™ - new Structured 280/8080 

Assembler/Linker/Debugger system 


.. . and more 


Software for I/OS - TSA/ OS - COOS - SOOS 
other 8080/Z80 os·M operating systems 

Circle 25 on inquiry card. 
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Type of wood 
Hardwoods 

1 . While Ash 
2. Cherry 
3. Hickory 
4. Maple (red) 
5. Oak (chestnut) 
6. Walnut 
7. Willow 

Softwoods 

8. Douglas Fir 
9. Ponderosa Pine 

10. White Spruce 

Pounds per 
cubic foot 

37 .5 
31 .0 
450 
33.5 
41 .0 
34.5 
24.0 

30.0 
25.0 
25.0 

BTU per cord 

23,037,000 
19,043,920 
27,644,400 
20,579.720 
25, 187,120 
21,194,040 
14,743,680 

18,429.600 
15,358,000 
15,358,000 

Equivalent 
gallons 

(gallons per cord) 
fuel o l l 

165 
136 
198 
147 
180 
151 
105 

132 
110 
110 

Table 2: Compan"son of wood heat values for various species of wood available in 
North America and their equivalent in gallons of fue l oil per cord of wood. (These 
estimates are generally accepted by industry.) 

the burner and shut off the circulator
pump override . 

Computer-Controlled 
Heating System 

My heating system is not tech
nically a computer-controlled wood 
stove. It is rather a system designed 
specifically to efficiently distribute 
the heat from a wood stove, to safely 
dump excess heat in an effective man
ner, and most importantly, to restore 
the entire system to its standard con
figuration when the fire is out. I am 
merely outlining one application of 
the many that are conceivable when 
the heating system has been con
nected to a computer. Complete 
energy management is a possibility; 
or, at the very least, total energy out

put can be closely monitored and 
recorded. I am working on these 
areas, but for now, the topic is con
trol. 

Virtually any personal computer 
can suffice as the controller. The logic 
is straightforward and relatively un
complicated. It is outlined in the 
flowchart shown in figure 2. Proper 
control of the three zones and the 
Hydrostove requires a special inter
face to connect the computer to the 
various blowers and pumps. Table 1 
is a list of the signals in question . 

The control outputs from the com
puter are, in essence, all contact 
closures, whether it be through 
mechanical or solid-state relays. The 
use of relays provides electrical iso
lation between the computer and the 

COMPUTER INTERFACE 
NORMALLY 
OPEN 

FROM 
PARALLEL cn D 
OUTPUT 
PORT 

STATUS 

TTL LEVEL 
SIGNAL TO 
PARALLEL 
INPUT PORT 

heating system. It further prevents 
potentially dangerous loops between 
115- and 220-VAC powered compo
nents . 

The three zone thermostats are 
low-voltage AC circuits that can be 
directly controlled through a reed 
relay, as shown in figure 3. The relay 
contacts are connected in parallel 
with the thermostat. With the 
thermostat contacts open, a logic 1 
control signal closes the relay and 
provides an alternate current path to 
pull in the pump-start relay. By 
monitoring the voltage across the 
relay contacts, it is possible to direct
ly monitor the activity of the cir
culator pump and determine its 
operational status at any time. If the 
contacts are open, current flows 
through the optoisolator light
em1ttmg diode (LED), producing a 
logic 0 status at the output. When 
closed, no current flows and the logic 
value is 1. My application required 
only the ability to tum on a pump 
which may not already be running. 
However, to accommodate complete 
functional control of the pumps, the 
thermostat can be disconnected as 
shown. 

The interface to the heat exchanger 
blowers, shown in figure 4, is similar. 
This time however a solid-state 7 A 
220 V AC relay is used . The power to 
the blower is 5 A 220 V rather than 
low voltage AC as before. A 7 A 
solid-state relay was chosen because 
of its size and low cost. 

NOR MALLY -+-<>---------iC> 
OPEN~ 

START RELAY 

I I ~.....---~ 120VAC 

COMPUTER IS TO 
CONTROL OF CIRCULATOR PUMP. 

PUMP STATUS 

OFF 0 
ON 

ON 

+24V 

IC I ~ 
.----0----------4>-----~11 PUMP MOTOR 

I ~-2______f,__'N_s_1_4-~~I J RELAY 

LITRONIX 
IL -I 
OPTOI SOL ATOR 

COMPUTER 
GROUND 

+ 5V 

2 .2K 

5 

4 

2 .7 K 

2 

IOOJ-<F 
50V 

IN4002(4l 

ROOM 
THERMOSTAT 
55°-80°F 

• 15 - 30VAC 

*DISCONNECT THERMOSTAT IF 
HAVE SOLE 

CTL THERMOSTAT 

0 OPEN 

I OPEN 

DON'T CARE CLOSED 

Figure 3: Isolated interface for computer control of a typical oil-fired, hot-water, 114-horsepower circulator pump. The 7406 open
collector inverter (/Cl) requries a 5 V supply to pin 14 and a ground connection to pin 7. 
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900 S. Winchester Boulevard 
CORVUS SYSTEMS, Inc. San Jose, California 95128 

408/246-0461 
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HEAT EXCHANGER BLOWER COMPUTER INTERf~CE 

+5V 

~---+ICI 
7404 

INFROM 
PARALLEL 2 
OUTPUT CTL 
PORT 

+5V 

ICI 
7404 

3 
STATUS 

TO 
PARALLEL 
INPUT PORT 

LITRON IX 
IL· I 
OPTOI SOL ATOR 

4 .7K 

5 

4 

7A 220V 

SOLI D STATE REL AY 


SIGMA 
226RE 1· 5Al 

AC 

OUT 

HEAT EXCHANGER 
THERMOSTAT 
120°  200°F 

BLOWER '2.20VAC 

+IN5252 12KIOOµF IN4004 (4)24V IOW50V
ZENER 

2 

CTL THERMOSTAT BLOWER STAT/JS 

0 OPEN OFF 0 
OPEN ON 

DON ' T CARE CLOSED ON 

Figure 4: Isolated interface for computer control of a heat-exclianger blower fan . The 7404 hex inverter requires a 5 V power supply to 
pin 14 and a ground connection to pin 7. 

Monitoring the activity of the 
blowers is accomplished simply by 
checking the voltage across the 
motor. The 220 V present when the 
motor is on is reduced and rectified to 
run an optoisolator as before. With 

voltage present, the status output is 
h igh (logic 1). 

Finally, the computer must be able 
to monitor the output temperature of 
the Hydrostove. This signal is an 
analog voltage that is proportional to 

Photo 5: An internal view of the 110 controller containing relays, optoisolators , and 
analog interface components. 
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temperature . Various sensors such as 
thermistors or thermocouples could 
be used, but a more practical device is 
a temperature sensor device such as 
the LM334 from National Semicon
ductor . When configured as in figure 
5, the output of !Cl (monitored at 
V,.) is 10 mV per degree Celsius. It 
may have a nominal offset of 
something like 2.5 V, but if the 
temperature rises 10° C the output 
will go up 100 mV . ICs 2 and 3 pro
vide gain and offset adjustment and 
are configured to prohibit accidental 
negative excursion of the output if the 
temperature sensor goes open circuit. 
The result is a circuit that converts a 
change in temperature to a change in 
voltage. By adjusting the gain and 
offset, 0° C can be an output of 0 V 
and 100° C can be 1 or 10 V. A 
Fahrenheit scale can be just as easily 
calibrated by setting a different gain 
and offset. 

To read this signal , the computer 
must have an analog-to-digital con
verter interface. This can be either a 
true successive-approximation 
analog-to-digital converter as in 
figure 6, or the discrete set-point level 
detector of figure 7. The choice 



200  20KHz 

You know about computers. In fact , 
you probably o":'n ~:me now. One.that 
you might be thinking of expanding. We 
have a better Idea. Take a giant step 
into the personal computing future with 
an amazing , new C4P from Ohio 
Scientific. 

SPEED SEPARATES THE 
COMPUTERS FROM THE TOYS 
The C4P MF has execution speed that 
Is twice as fast as Apple 11 or 
Commodore PET and over THREE 
times as fast as TRS·BO . They are 
many limes fas ter than the recently 
Introduced flock of video game type 
computers. And, as ii that weren 't fast 
enough, the C4P nearly doubles its 
speed when equ ipped with the GT 
option . 

.l\ool• l1 COl'nilllOdof•f'El ~S.IO .rw1At.11r1&Xl•r,..rciq1fl•rld1.-.dt-""""""~Appl• 
Cami;n;'n I~ t:::mmmo.kn B11 ll l"M!tf. Mliir"~L1d ~Sh~d. "'""'· f~IToly 

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

HUMAN INPUT EXPANSION 
2-B axis joystick interfaces 
2-10 key pad Interfaces 

HOME INTERFACE 
l-AC·12 AC remote control interface 

DISPLAY 
32 x 64 with upper and lower case 
204B Characters. 
256 x 512 effective Graphic Points 
16 Colors 

SOFTWARE 
Ohio Scientif ic offers a comprehensive 
library of both systems and 
appl icat ions software for lhe C4 P. 

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

C4P S698 
BK BASIC·in·ROM, BK of static RAM 
and audio cassel1e Interface. Can be 
directly expanded to 32K static RAM 
and two mini-floppy disks. 

C4PMfS1695 
All the features of the C4P plus real 
time clock, home security system 
Interface. modem interface. printer 
interface, 16 parallel lines and an 
accessory BUS. The C4P MF starts 
with 24K RAM and a single mini-floppy 
and can be directly expanded to 48K 
and two mini-floppies. Over 45 diskettes 
now available including games. 
personal . business, educational and 
home control applications programs as 
well as a real time operating system. 
word processor and a data base 
management system. 

Computar• com• with hyboardt •ad UopplH wh•r• •pKilfled 
Olher •quipm•nl shown 1• o·ption•l. 

Far literature and the name of your local 
dular, CALL 1-800-321-88!10 TOLL FREE. 

1333 SOUTH CHILLIC OTHE RO AD 
AURORA, OH 44202 • (216) 562-3101 

Circle 27 on Inquiry card . 

http:t:::mmmo.kn


+10TOl5V 

v+ 

ICI 
LM334 

R 

v 220 

+--20 FEET- B2K 

IOK 

I 0/o 


VIN• IOmV/K 0 

220K 
.----'VIA -  ----e•< 50K - 121/ 

OFFSET ADJUST 

IN914 

82K 

IN34 
(GERMANIUM) 

50K 
GAIN .,_______,~___. ADJUST 

6 3 .9K 

2 .7 K 

'ITEMP 
r 6:..-t-  - ---{__> 0 - I OV 

o• - 100°c 

(REDUCE RANGE TO LESS 
THAN 51/ IF USING THE 
CIRCUIT IN FIGURE 6) 

Figure 5: Solid-state temperature sensor. Th e range of the output voltage (V rcMP) is reduced to less than 5 V if the circuit in figure 6 is 
used. 

depends upon whether you need to 
know the exact temperature or just 
significant set points. 

If data acquisition is the dominant 
consideration, then consider the cir
cuit of figure 6. IC8 is an 8-channel, 
8-bit analog-to-digital converter that 
is bus-compatible with most micro
processors. Figure 8 outlines its inter
nal structure. As configured, it is 
attached to function as ports FB 
through FF, with port FB correspond
ing to input channel 0, and port FF 
corresponding to channel 7. The volt-

Photo 6: To effectively use th is control 
dev ice, it is important to have accurate 
tem perature m easurements. Th e LM334 
temperature sensor is easily attacl1 ed to 
the Hydrostove return pipe by w rapping 
Teflon plumbing tape around it. 
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age on channel 0 is read by initiating 
an output to port FB . This causes the 
address of 000 to be stored and the 
conversion process started. After 
about 100 microseconds, the time 
necessary for conversion, the channel 
analog value can be obtained by 
reading an input from port F8. A 
similar procedure is used to set and 
read the other channels. 

If you are interested strictly in con
trol, then the circuit of figure 7 is 
much simpler to use . If a 0 to 10 V in
put represents a range of 0 to 100° C 
and there are eight comparators, each 
could be set to trigger 12.5° C higher 
than the preceding one . A better ap
proach is to arrange the majority ot 
set points to cover the control and 
alarm range rather than to cover 
insignificant temperature ranges . For 
example, bit b0 could be set to trigger 
at 60° C. It is not necessary to care 
much about temperatures below that 
point. The range of prime interest is 

Number Type 
IC1 LM334 
IC2 LM30 1A 
IC3 LM301A 
IC4 LM339 
IC5 LM339 
IC6 REF·01 
IC7 LM301 
IC8 ADC0808 
IC9 74LS30 
IC10 74LS02 
IC11 7400 

from about 75° C to 95° C. 
Dedicating 5 set points within this 
range, another perhaps between 60° 
C and 75° C and a final overtemp in
dicator at 98° C should prove more 
than adequate. 

My system uses a combination of 
both interfaces, using set points for 
control inputs and a true analog-to
digital converter to determine actual 
heat output from the stove. 

A further enhancement is a visual 
display indicating the rea l-time status 
of the system components and a 
readout of the actual temperature. 
The prototype controller is shown in 
photos 4 and 5. It serves as the inter
face between the heating system and 
the computer, and contains most of 
the electronics described in this article 
as well as other enhancements not 
discussed at this time. While all the 
control decisions are actually made 
by the computer, the display gives me 
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+5 V GND -12 v + 15 v 
see figure 5 

4 7 
4 7 

12 3 
12 3 

see figure 7 
4 7 

see figu re 6 
14 7 
14 7 
14 7 

Table 3: Power and ground con11ections 
for tl1 e i11 tegrated circuits that are used in 
tlie cirrnits of figures 5, 6, and 7. 



Here's to your health! SixVitafacts™ 
programs for you and your family. 

Being healthy and happy is so very important. And now you 
can use your Apple;· PET/CBM '" or TRS-80 '" computer to 
help stay that way. 

Introducing six new Personal Software ·- Vitafacts Series 
programs for your health: Growing Up, Heart Attacks, Talking 
About Sex, Drinking & Drugs, Birth Control, and Your Blood 
Pressure. 

Using a Vitafacts program is like getting advice from your 
family doctor. Accurate, up-to-date medical information about 
physical and mental health, presented in a friendly, straight
forward way. You'll feel even more confident knowing that 
each program is approved and endorsed by The College of 
Family Physicians in Canada, where the Vitafacts Series is 
created by The Richmond Software Group and Medifacts Ltd. 

Each program includes a manual with diagrams and glossary, 
a computer cassette, and an audio 
cassette. The audio tape uses short 
dramas and straight talk to tell the 
story. Then the computer exercises 
verify your new knowledge. And 
because you use your knowledge 
right away, you remember more. It's 
fun! And a great way to learn. 

Growing Up helps families cope 
with the teenage years. Teenagers 
learn more about their physical and 
emotional changes, and parents learn 
more about helping their children 
through it all. 

Heart Attacks describes what one 
is, how to recognize it, what to do 

TM-Vit.il f .l("t5 is .1 t rJd em.1rk of Med ffac1s Ltd.; 
Apple is J trL1dcmJrk of Appl("Computer. lnc .; PET 
is .i 1r.1de m d1i<. o r Commodore Business Machim;:;, 
l nc. :TRS-80 iS.l l r.id ~mark oflh!!R.idioShack Di\•. 
ofT•ndyCorp. 
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when someone is experiencing one, and-most important
how to help prevent one. 

Talking About Sex, presented by two of Canada's fore
most sex counselors, offers to adults the proper information 
and appropriate attitude for a satisfying sex life. 

Drinking & Drugs. No lecturing or talking down. Just 
straight facts about the very real dangers of alcohol and 
drugs. Prepared for teenagers, but good for adults. 

Birth Control explains clearly and completely conception, 
birth and prevention of unwanted pregnancies. Important 
information for teenagers, and helpful for adults. 

Your Blood Pressure. No one is immune to the risks of 
high blood pressure. Knowledge is your best defense, and 
this program has the information. 

"Vita" means "Life" in Latin. We hope these programs 
make your life healthier and happier. 

Retail price is just $19.95. 
Ask your Personal Software 

dealer for a demonstration, and for 
our new catalog. Call or write to find 
your nearest dealer. {408) 745-7841. 
Personal Software, Inc., 592 Weddell 
Dr., Sunnyvale, CA 94086. 
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Figure 6: A n 8-channel. 8-bit analog-to-digital (A I D) converter using a National Semiconductor ADC0808 data acquisition device. 

ar for the discerning computerist, 
t-so-dise rning beginner 

AppleAids "' 

Little Tricks •M 
A series of carefully explained subroutines containing a potpourri of 
useful programming techniques in Integer Basic and Applesoft . such as 
specific key stroke identification, timing loops. disappearing question 
marks on input, no question marks on input, and many more. 
Cassette (24K) .. . ...... 14.95 Disk(32K) .. . . . . . . . 19.95 

Scroll Control™ 
Have you ever wondered why you cannot list an Integer Basic or 
Applesof t program one screen-page at a time? So have we. and we 
did something about it' Our machine language Scroll Control, hidden 
in RAM so as not to "bump" into your program. can be engaged or drs· 
engaged al a flick of the keyboard. Why be frustrated when instead you 
can control the scroll? Cassette . . ... 9.95 Disk . . . 14.95 

Compulaw"· Series 

·Autax Estimator"' 
This Applesoft program. prepared under the supervision of an attorney. 
es timates disposable income alter alimony and child support payments 
and federa l taxes. For use by laymen and attorneys. 1980 tables. 
Cassette (24K) ... . . . 9.95 Disk (32K) . 14.95 

·	Pensionner'M 
Acompanion to Alitax Estimator in Applesoft designed to calculate the 
present value of a pension in states in which a pension is subject to 
division in marital dissolution cases. 
Cassette (24 K) . . . . ..... 9.95 Disk (32K) . . . . 14.95 

Form-It-Out™ 
A series of routines in Integer Basic and Applesoft containing detailed 
explanation and examples of programming techniques necessary to 
professionalize your screen output. Included are right and center justi· 
fi ca tion. 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 acatalog, have you ever seen 
those dreaded words "1/0 ERROR"? Is all lost? NO! 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 ·~ 

My ABC1s 1 
M 

An early teaming Integer Basic program using over one hundred and filly 
high resolution graphic letters and pictures in a drill·and·praclice lormal 
designed to develop identifir.atlon of capital and small letters, and 
association of letters with pictures.Scoring capabilityallows monitoring. 
Child tested and teacher recognized.Cassette(48K) 14.95 Disk 19.95 

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

N.J. res. add 5% sates tax 

Apple II and Applesoft are registered 
 PO. Box774M 


trademarks of Apple Computer. Inc. 
 Morristown. NJ 07960 
Add $1.50 /item. shipping and handling (201) 539-3770 

·professional, but not a sulistitute for 
legal advice 
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Figure 7: A discrete set-point-level detector. This method is cheaper than the method shown in fig ure 6 and can be used only when it is 
necessary to detect a small number of temperature ranges. The eigh t comparators on the right-hand side of the figure are wired to 
have their ou tputs go fro m logical 0 to logical 1 when a certain temperature (determined by the position of the 10 K potentiometer) is 
exceeded. The status of the eiuht bits can be used to detenn ine what range of temperature the interface is currently in . The voltage 
reference integrated circuit REF-01 (!Cl) may be obtained from Precision Monolithics , 1500 Space Park Dr, Santa Clara CA 95050. 
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IS READY ... 


DEL TA PRODUCTS 
1653 E. 28th Street 

Long Beach, Calif. 90806 

Tel : (213) 595-7505 


DEL TA PRODUCTS 
1254 South Cedar Road 

New Lenox, Illinois 60451 

Tel : (815) 485-9072 
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Figure 8: National Semiconductor's ADC080810809 CMOS data acquisition system. The 8-b it converter uses successive approxima
tions. The device interface is to most 8-bit microprocessors. 
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the added satisfaction that everything 
is working correctly . 

Back to Roger's Visit 
Roger studied the stove very 

carefully . He was surprised at the 
simplicity of the idea of supplemental 
wood heat, but somewhat aghast at 
the overall complexity of the entire 
system. The concept of computer 
control did not concern him in the 
least but I sensed that my apparent 
independence from OPEC fostered a 
little competitive jealousy. 

"What about wood? You still will 
have to get wood for the stove," 
Roger commented, pointing out a 
possible serious limitation. 

'Tm surprised you didn't notice 
when you drove in . There are eight 
cords of wood piled outside . I don't 
expect to use them all this winter. 
Wood, unlike oil, is one of those 
things you can easily stockpile if you 
have enough storage space ." 

"Oh yeah, I did notice a few piles 
beside the driveway. " 

Roger was perplexed. He had ob
viously begun to believe the petro
leum company propaganda. The 
thought of missing an oil delivery 
meant total destruction of civilization 
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as far as he was concerned. But he 
just could not believe that the addi
tion of a wood stove meant indepen
dence. Suddenly he smiled as he 
thought of a sobering reality that I 
might have overlooked . 

"You have to keep the circulator 
pumps running when the stove is 
going, right? And if the fire is real hot 
you may in fact need the blowers on 
as well?" 

"Sure, why?" 
Roger had found the Achilles' heel 

of my heating system. The Hydro
stove as I had it configured needed 
power to run all the pumps and 
blowers . The actual heat might come 
from a wood fire , but distribution of 
the heat throughout the house 
depended upon the local electric util
ity. Roger quickly commented , 
'What happens if the power goes 
out?" 

'Well, I suppose I should be con
cerned, but I'll have four or five 
minutes to react. " 

Roger laughed . "React to what? 
Living in a steam bath?" 

"Perhaps I should show you . 
Follow me. " I led Roger out of the 
cellar into the garage . In one corner 
was a large mechanical contraption, 
part of which was a two-cylinder 

engine. Pipes and wires came to it 
from different directions, all converg
ing at a central control box adjacent 
to the motor. Without explaining the 
intricate details involved with this 
permanent installation (the heating 
system was enough for Roger this 
time) I said, "If the utility power goes 
out, I throw the emergency transfer 
switch and start my 5-kilowatt gener
ator. It 's large enough to run the 
whole house and then some." 

Hesitating, then striking out with 
one last effort, "You still need 
gasoline and that doesn't look like a 
very big tank ." 

"Sorry Roger, I thought of tha t 
too . This particular unit runs on both 
gasoline and propane. There's a 
100-gallon propane tank outside the 
garage just for the generator" 

"I give upl " 
It is just as well that he did. Event

ually he would notice the trench 
going across the driveway from the 
house to the new garage . When he is 
installing the wiring for it I hope he 
doesn't ask why I am running insu
lated copper pipes underground 
across to the garage . 
NEXT MONTH: Investigate the new 
Intel 8088 processor and build your 
own five-chip computer.• 
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Suddenly, S-100 microcomputer systems can easily handle TOO million 
bytes. 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 its expandable to 104 megabytes. • 

The DISCUS M26™system is delivered complete-
a 29 megabyte hard disk drive, controller, cables and operating system'lr-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 ahandsome metal cabjnet 
with fan and power supply. · 

The single-board S-100 controller incorporates in~elli
gence to supervise all data transfers, communicating with the CPU via 
three 1/0 ports (command, status, and dota). 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 
lhdividually write-protected for data base security. 

The operating system furnished with DISCUS M26™ 
systems is the widely accepted CPtM• 2.0. 

See the biggest,most cost-efficient memory ever intrp
duced for S-100 systems, now at your local computer shop. If unavailable ~ MORROW DESIGNS™
locally, write Morrow Designs;™ 5221 Central Avenue, Richmond, CA 9480 
Or call (415) 524-2101, weekdays 10-5 Pacific Time. Thinker Toys™ 

"CP/M Is a (rademark al Digital Research. 
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Solving Problems Involving 

Variable Terrain 


Part 1: A General Algorithm 

Scott T Jones 

271 NW 38th St 


Boca Raton FL 33431 


A General Definition of Terrain Problems 
In business, in industry, and especially in conflict 

simulation, problems are often confronted that involve 
terrain , the surface of the planet Earth. These problems 
can usually be expressed in terms of movement on a map . 
This article defines terrain as any feature on the map that 
affects movement. The term movement cost will be defin 
ed as the quantitative effect of the terrain on movement . 

An example of a hiker traveling cross-country from 
one town to another town will be used . The hiker may 
travel one mile across level ground in 15 minutes, while 
requiring 30 minutes to travel one mile when the ground 
is sloping gradually upward . It can be said that the move
ment cost for the terrain called level ground is one, while 
the movement cost of the terrain called upward-sloping 
ground is two. Here the movement cost is in terms of 
time . 

For another example, consider a construction company 
building a road. The cost to build one mile of roadway 
over solid ground might be $100,000, while the cost to 
build one mile of road over marshy ground might be 
$500,000. Thus, you can say that the movement cost is 
one for solid terrain and five for marshy terrain. In this 
case, the movement cost is expressed in terms of money . 

In both examples, there is an existing problem of mov
ing from one point to another across a terrain map while 
incurring the minimum movement cost . Now examine 
another variation of this problem. 

Consider a cable television company that is investi
gating the extension of underground coaxial cables out to 
a new area. It is known that these new cables will provide 
a fixed return on· investment due to the increased number 
of customers . Therefore, only a fixed amount of money 
can be spent to place these cables. Using a map of the ter
rain and the known costs of placement over the various 
types of terrain to be encountered, the company can 
decide whether the extension is feasible. 

The purpose of this article is to describe a general solu
tion to these and other related problems. 

Representing Generalized Terrain Problems 
The first step in solving a terrain problem is to 

superimpose a grid on the map that is to be used. This 
will allow you to refer to each loca tion on the map via its 
coordinates and identify a particular type of terrain with 
each location. 

For simplicity, a standard rectangular grid and coor
dinate system will be utilized. The map is now a matrix of 
squares that can be referred to by their row and column 
in the matrix. The size of the squares should be chosen so 
that each square effectively has only one type of terrain 
in it. 

The second step is to determine the movement cost for 
each type of terrain. This requires that a study be made to 
determine the type of cost involved in the problem . This 
cost must then be scaled so the movement-cost figure for 

Tex t co11ti1111ed 011 µnge 62 
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6809 PROCESSING POWER! 
The Parcom SBC/9... Only $199.95. 

Fully compatible w th he SS-50..bti -
requiring no modification of tnemother 
board, memory o;r lio'"flf'6ts -· 
SBC/9 ~ is also a comp lete , single----------------=~-J 
board control cow t.fter with its own 
ROM operatingr v ,  AM. DO 
peripheral ports and a full-range baud -------------~==~==~-L
clock generator. . 

Make the SBC/9'" the heart of your computer and put to work 
the most outstanding microprocessor available, the 6809. 

the Mighty 6809 
Featuring more addressing modes 

than any other eight-bit processor, 
position-independent coding, special 
16-bit instructions , efficient argu
ment-passing calls, autoincrernent/ 
autodecrement and more, it's no won
der the 6809 h.as been called the "pro
grammers dream machine." 

Moreover, with the 6809 you get a 
microprocessor whose programs typ
ically use only one-half to two-thirds as 
much RAM space as required for 6800 
systems, and run faster besides. 

And to complement the extraordi
nary 6809, the Percom design team 
has developed PSYMON '", an extraor
dinary 6809 operating system for the 
SBC/9"'. 
PSYMON'" - Percom SYstem MONllor 

Although PSYMON'" includes a full 
complement of operat ing system 
command$ and 15 externally callable 
'" trademark of Percom D~ompany,J!!.c. 

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

For hardware interfacing , you 
merely use simple, specific device 
driver routines that reference a table of 
parameters called a Device Control 
Block (DCB). Using this technique, in
terfacing routines are independent of 
the operating system. 

The basic PSYMON .. command 
repertoire may be readily enhanced or 
modified. When PSYMON .. first re 
qeives system control , it initializes its 
RAM area, configures its console and 
then 'looks ahead' for an optional sec
ond ROM which you install in a socket 
provided on the SBC/9'" card , This 
ROM contains your own routines that 
may alter PSYMON '" pointers and 
either subtly or radically rnod1fy the 
PSYMON '" command set. If a second 
ROM is not installed, control returns 
immediately to PSYMON'" 

• Provision for multi-address, 8-blt bidlrec
tianal parallel 1/0 data lines for Interfac
ing to devices such as an encoded 
keyboard. 

• A serial interface Reader Control output 
for a cassette, tape punch/reader or simi
lar device. 

• 	An intelligent data bus; multi-level data 
bus decoding that allows multiprocess· 
Ing and bus multiplexing of other bus 
masters. 

• Extended address line capability -	 ac
commodating up to 16 megabytes of 
memory - that does not disable the on
board baud rate clock or require addl· 
tlonal hardware"in 1/0 slots. 

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

• Fully buffered addr~ss, control aod data 
lines. 

he SBC/ 9'", complete with PSYMON'"ln 
ROM, 1K of f1AM an~ a comprehensive 

To place an order or request additional literature 
call toll-free 1-800-527-1592. For techn ical infor
mation call C214l 272-34 21 . Orders may be paid by ["EfUlllMI 
check, money order, COO or charged to a VISA or 

PERCOM DATA COMPANY. INC . Master Charge account. Texas residents must add211 N KIRBY GARL.ANO. TEXAS 75042 
!2141272·3421 50/o sales tax. 	 Circle 25 on inquiry card. 

Percom 'peripherals for personal computing' PRICES AND SPECIFICATIONS SUBJECT TD CHANGE WlTHDUT NOTICE 
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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 

Ci rc le 34 on Inquiry card. 

Low-Cost Mini-Disk Storage in the Size You Want. 
Percom LFD mini-disk drive The LFD-40CJ'Bl and -400EX - systems 

and the LFD-BOO® and -BOOEX l!!l systems systems are supplied complete 
are available in 1-, 2- and 3-driveand ready to plug in the moment configurations. The -400, -400EX drives 

they arrive. You don't even have store 102K bytes of formatted data on 
to buy extra memory. Moreover, 40-track disks, and data may be stored on 

either surface of a disk. The -BOO, -BOOEXsoftware support ranges from 
drives store 200K bytes of formatted data assembly language program on 77-track disks. 

development aids to high-speed The LFD-100Q1!1l systems (not pictured) 
disk operating systems and have dual-drive units which store BOOK 

bytes on-line. The LFD-1000 controller business application programs. 
accommodates two drive systems so that 
a user may have as much as 1.6M bytes 
on-line. 

Mini-disk storage system prices: 

1-DRIVE 2-DRIVE 3-DRIVE 
MODEL SYSTEM SYSTEM SYSTEM 
For the SS-50 Bus: 

LFD-400~ $ 599.95 $ 999.95 $1399.95 

LFD-BOQ1i!l B95.95 1549.95 2195.95 


For the EXORciser• Bus: 
LFD-400EX® $ 649.95 $1049.95 $1449.95 
LFD-BOOEX® 945.95 1599.95 2245.95 

LFD-100o@1 (dual) $2495.00 (quad) $4950.00 EXORcisert. Bus LFD-4DOE~ -BOOEX@l Systems 

Circle 35 on inquiry card. 

Upgrade to 6809 Computing Power. Only $69.95 
Although designed with lhe SWTP 6800 owner in DIP header, and re-inserting the original 
mind, !his upgrade adapter may also be used with components. Also available for your upgraded 
most olher 6800 and 6802 MPUs. The adapter is system is PSYMO~ (Percom SYstem MONitor), 
suppliedassembled and tested, and includes the lhe operat ing system lor the Percom6809 
6809 IC, a crystal , other essential components and single-board computer. PSYMON@l on 271 6 ROM 
user instructions. Restore your original system by costs only $69.95. On diskette (source and ob1ect 
merely unplugging lhe adapter and a wire-jumpered files). only $29.95. 

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

Circle 36 on Inquiry card. 

• lnlerface 10 dala terminal and two casselte recorders 
wilh aunil only 1/10 lhe size of SWTP's AC-30. 
• Selecl 30, 60 or 120 bytes per second cassette 
interfacing; 300, 600 or 1200 baud dala term inal 
interfacing. 
• Optional mod kits make CIS-30+ work with any 
microcomputer. (For MITS 680b, ask lor Tecl1 Memo 
TM-C IS-30+-09.} 
• KC Standard/Bi-Phase-M(double lrequency} casselle 
data encoding. Dependable sell-clocking operation. 
• Ordinary functions may be accomplished wllh 6800 
Mlkbug• monitor 

Prices: Kit, $79.95: Assembled, $99.95. Prices include 
a comprehensive instruction manual. Also available: Test 
Cassette, Remote Control Kit (for program control ol 
recorders). IC Socket Kit, MITS 680b mod documentation 
and Universal Adapter Kit (converts CIS-30+ for use with 
any computer}. 



of 6800 Microcomputing. Circle 38 on Inqu iry card. 

6800/6809 SOFTWARE 
Syslem Software 
6800 Symbolic Assembler - Specify assembly options 
at time of assembly with this symbolic assembler. Source 
!isling on diskette . .. .. . . ......... . . . . .. ... $29.95 
Super BASIC - a 12K extended random access disk BASIC 
!or the 6800 and 6809. Supports 44 commands and 31 !unc
tions. Interprets programs wrillen in bolh SWTP BK BASIC 
(versions 20. 2.2 & 2.3) and Super BASIC. Features: 9-digit 
BCD arithmetic, Print Using and Linput commands. and much 
more. Pr ice .... . . .. ......... .. ... . .. .. .. . $49.95 
TOUCHUP'"' - ModifiesTSC's Text Editor and Text Pro
cessor lor Percom mini-disk drive operat ion. Supplied on 
diskette complete with source listing ... . .... . . .. $17.95 
Operaling Systems 
INDEX"-"' - This easy-to-use disk-operating and file man
agement system lor 6800 microcomputers is fas t. VO devices 
are serviced by interrupt reQuest. INDEX' accesses peripherals 
the same as disk files - new devices may be added without 
changing the operating system. Other features: unlimited 
number ot DOS commands may be added· over 60 system 
entry points · display only those filesat or above user-specified 
li le activity level · versions available for SWTPMF-68,Smoke's 
BFD-68 and Motorola 's EXORciser• . Price ...... . . $99.95 
MINIDOS-PLUSXl!!' - An extension of the original 
MINJDOS'"' for LFD-400'"' mini-disk systems, MINIDOS
PLUSX"'- manipulates files by six-character names. Supports 
up lo 31 tiles. Resident commands include Initialize. Save, 
Aflocale, load. Files (directory list). Rename and Delete. 
Supplied on 2708 ROM with a minidiskelte lhat includes 
transient util ities such as Copy, Backup, Create, Pack and Prinl 
Directory. Price .. . . . .... ... . . . .... . ...... $34.95. 
PSYMON ·~ · - Percom SYstem MONitor for the Percom 
single-board/SS-SO-bus-compatible 6809 computer accom
modales user's application programs withany mix ol peripher
als wilhoul modifying programs. PSYMON!'l also features 
character echoing to devices other lhan lhe communicating 
device, sophisticated register and memory cump rout ines and 
more. Price (on 2716 ROM) . . . ........... . . . . $69.95. 
WINDEX' " - Described in delail elsewhere on this page. 
Business Programs 
General Ledger - For 6BOIY6809 compulers using Per
com LFD mini-disk storage systems. Requires little or no 
knowledge ol bookkeeping because lhe operator is prompted 
wi th non-lechnical Questions during dala enlry. General Ledger 
updalesaccounl balances immediately - in real time. and will 
print linancial statements immediately after journal entries.User 
setecls and assigns own account numbers; tailors financial 
statements to fi rm's particular needs. Provides audit trail. Runs 
under Percom Super BASIC. Requires 24K bytes of RAM. 
Supplied on minidiskelte with acomprehensive users manual. 
Price . ... ... . .. ... .. . ..... .. ..... . . . .. $199.95. 
FINDER' "' - This general purpose data base manager is 
written in Percom Super BASIC. Works wlh 6800/6809 com
puters using Percom LFD-400'-= mini-disk drive storage sys
lems. FINDER"'' allows user to define and access records using 
his own terminology - customize file structures to speci lic 
needs. Basic commands are New, Change. Delete, Find and 
Pack. Add up to three user-defined commands. FINDER plus 
Super BASIC require 24K bytes ol RAM. Supplied on minidisk
etle with a users manual. Price . .. . ... .. .. ..... $99.95 
Mailing List Processor - Powerful search. sort, create 
and update capability plus abil ity to store 700 addresses per 
minidiskeltemake th is list processor etticient and easy to use. 
Runs under Percom Super BASIC. ReQuires 24K bytes of RAM. 
Supplied on minidiskette with a users manual. Price $99.95. 
From lhe Software Works 
Development ano debugging programs lor 6800 µCs on disk

ette: 

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

Ael oc'tng Disas'mbtr/ Segmented Text Gen .. $40.95 

Disassembler/ Trace .. _. . . . ... .. . . . $25.95 

Support Relocator Program . .. ......... .... ... $25.95 

Relocating Assembler/ Linking Loader . . . . .. $55.95 

SmithBUG.. (2716 EPAOM) ................. $70.00 


Circle 37 on inquiry card. 

1/2-Price Special on Hemenway Software! 
CP/68+ disk operat ing system . . .. .. ......... $ 49.97 
STRUBAL + :(: compiler .. . ..... . • .. . . •.. . .. . $124.97 
EDIT68 texl editor . .. . .... . . . . . .. . . ... . . .. $ 19.97 
MACAO-Relocating Assembler .. . .• . . .. .. $ 39.97 
linkage Edilor (lNKEDT68) . ... ..... .• . ... .. $ 24.97 
Cross Reference uti lity . . . . . _.. .. .. _.. _$ 14.97 

'" trademark of Percom Data Company, Inc. 
• lrademark ol Mo101ola Corporation 
Hrademark of Hemenway Associates Company 

• ' SmilhBUG Is a trademark of the Soltware W01ks Company 

This programmable VIDEO DISPLAY CONTROLLER 

The Electric Window.[@ 
Worth Looking Into. $249.9 ' 

processes display changes in
stantly in real-time. The Electric 
Window™ resides completely in 
main memory so control is ac
compl ished 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 indispensable feature for effi
c ient screen edit ing and word 
processing . The Elec tric 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. 

• 	Astandard ASCII 128-unit R 0 M charac
ter generalor 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. • Use either standard video monitor or modified tv. 

Now Available! the SBC/9"' MPU/Control Computer 
(Single-Board-Computer/6809) - stands alone as a control computer , but also -o 
compatible with the SS-50 bus for use as an MPU card . Includes PSYMONQBJ (Percom ~ 
SYstem MONitor) in a 1K ROM and provides for additional 1K of ROM . Also incl udes 1K .t 
of RAM. Features: Super Port - provision for multi-address, 8-bit bidirectional data & 
lines • an intelligent data bus for multi-level data bus decoding • an on-board 110-baud c 

c 
to 19.2 kbaud clock generator· extended address capability- to 16 megabytes - o 
without disabling baud clock or adding hardware. And much more. Supplied with ~ 
PSYMON® and comprehensive users manual. Price .. . . ...... . . .. . . .. . . . $199 . 95 .~ 

See full page ad elsewhere in this magazine for all of the SBCl9"" features. <} 

Full Feature Prototyping PC Boards 

All ol the features needed for rapid, 
slraighttorward circuit protolyping. Use 
14-, 16-, 24- and 40-pin DIP sockets 
• SS-50 bus card accommodates 34- and 
50-pin ribbon connectors on lop edge. 
10-pin Molex connector on side edge· I/ 0 
card accommodales 34-pin ri bbon 
conneclor and 12-pin Molex on top edge 

110 Bus Card: $14.95 

1• VO card is 1- /4 inches higher than 
SWTP VO card · interdigitated power 
conductors · contacts for power regulators 
and distributed capacitance brpassing
• use wire wrap, wiring penci or solder 
wiring · tin-lead plating over 2-oz copper 
conduclors wets quickly, solders easily 
• FR4-G 1 O epoxy-glass substrate. 

Circle 40 on Inquiry card . 
SS-50 Bus Card: $24 .95 

• 	 An optional software driver program called WIN
DEX™ that complements the fast , hardware
implemented functional capability of the controller. 
WINDEX™ will auto-l ink to PSYMON1"', the 
monitor for the Percom SBC/9™ single board 
computer. The ROM version of WINDEX™ costs 
$39 .95 . The minidiskette version (with source and 
object files) sells for $29 .95 . 

• 	 Up to 24 BO-character lines - programmable . 
• 	 Program control of display highlighting. 
• 	 Program interlaced or non-interlaced scan . 

To place an order or request additional literature call toll
free 1-800-527-1592. For technical information call (214) 
272-3421. Orders may be paid by check , money order. COD or 
charged to a VISA or Master Charge account. Texas residents 
must add 5% sales tax . 

PRICES ANO SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. 

[LJEfHlllM] 

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

(214] 272·3421 



Text co11 ti1w ed froni page 58: 

each type of terrain is an integer multiple of the cost unit. 
The movement cost for any one square on the terrain 

map is considered to be the cost to enter the terrain area 
represented by that square. If you are currently in square 
X, and wish to move to square Y, then consider the cost 
of moving into square Y as the movement cost for square 
Y. The movement cost of square X, the current square, 
has no effect on the calculation; the movement cost is 
affected only by the nature of the terrain you are about to 
enter. 

The result of determining movement costs is a cost 
matrix, C, where C(J,J) is the movement cost of the ter
rain in the square in the I-th row and J-th column of the 
map . For all terrain which is effectively impossible to 
enter, or for which entrance is prohibited, C(I,J) = O is 
assigned. 

The third step is to generate terrain masks . First deter
mine max, which is the maximum value found among all 
the movement costs in C. Then for all values k such that 
1 :5 k :5 C.,•• you define the terrain mask Tk where Tk (!,]) 
is 1 if C(l,])=k, and Tk(J,])=O otherwise . 

Now you should define a scatter function for the prob
lem. The function will produce scatter mappings for use 
with the terrain masks generated above. The input to this 

wwwwwwww blank Clear 
WW RR WW 
w R R w R Rough 
w R J J w 
w J J J w J Jungle 
w J WW 
w wwww w Water 
wwwwwwww 

Figure I: Map of a small island with clear, rough , and jungle ter
rain. The map is represented on a rectangu lar grid. 

0 0 0 0 0 0 0 0 
00221100 
0 12 21 11 0 c 
0 l 2 3 3 3 1 0 
01333110 
01311100 
01 1 10000 
0 0 0 0 0 0 0 0 

Figure 2: A movement cost matrix for the island map of figure 1. 

function is a boolean array of starting positions (1, if yes; 
0, if no). The output is another boolean array of ending 
positions of moves of distance one from the starting posi
tions. Since distance is a factor, you must define a metric, 
or distance function, for this problem. 

Example of the Procedure 
In figure 1, there is a map of a small island with terrain 

of three types: clear, rough, and jungle. The map has 
been placed on an 8 by 8 rectangular grid , and each grid 
square is clearly identified as being a single type of ter
rain. 

Let us return to our hiker traveling cross-country on 
foot. Suppose that he requires 10 minutes to travel 
through one square of clear terrain , 20 minutes for rough 
terrain, and 30 minutes for jungle terrain. The terrain 
type "water" is effectively impassable in this problem. 
Thus, the movement cost is in terms of 10-minute periods 
of time, and you can construct the cost matrix C as 
shown in figure 2. Since 3 is the maximum movement 
cost value found in C, you will have three terrain masks: 
Tl, T2, T3 as shown in figure 3. 

Using a rectangular grid, there is a choice between two 
obvious distance functions with strictly integer values. 
The first distance function is the "city" metric, which 
defines the distance between points (a ,b) and (c,d) as 
la-c l + [b-d[ where Ix[ is the absolute value of x. 
This function derives its name from the fact that in the 
rectangular system of streets found in a city, no move
ment is allowed diagonally through blocks. All distances 
are in terms of the net distance north or south added to 
the net distance east or west. 

The second distance function is the "square" metric, 
which defines the distance between points (a ,b) and (c,d) 
as the maximum of Ia - cI and Ib - d [ . Its name is de
rived from the fact that the shape of the area containing 
all squares that are Nor less units distant is a square, for 
any integer N . 

Scatter Functions 
Now it is necessary to define scatter functions CSC and 

SSC for the "city" and "square" distance functions, 
respectively. Let A be a matrix the same as C; that is, an 
8 by 8 matrix. Let A (l,])=O for all I and J, except for the 
one location on the map that is to be used as the starting 
position . A(J,J) will be 1 for the starting location. Matrix 
A is the input to the scatter function . B will be designated 
as the output matrix. The notation X(A) to represent the 
results of applying the function X to the matrix A will 
also be used. For the city distance function , the function 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
00001100 00110000 0 0 0 0 0 0 0 0 
01001110 00110000 0 0 0 0 0 0 0 0 
0 1 0 0 0 0 1 0 0 0 1 0 0 0 0 0 00011100 
010001 1 0 0 0 0 0 0 0 0 0 0 0 1 l 1 0 0 0 
01011100 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 
0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Tl T2 T3 

figure 3: Th e three terrain masks that will be superimposed on the movement cost matrix of figure 2. 
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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 Vl.2 version contains significant enhancements in ease of 
operation and reliability. 

1
A comprehensive tool: 

DESIGN - In a single, carefully-designed package, Pascal Vl.2 is 


the tool you need for each stage of software development. 

1
Vl.2 Pascal compiler: 
CODE& 
- Pascal Vl.2 has a fast, highly reliable compiler to giveCOMPILE you executable code quickly. 

l
V1.2 symbolic debugger: 

TEST - The symbolic debugger traces source statements and 
variables and includes breakpoints and other interactive 
features . 

V1.2 profiler: 
MEASURE - The profiler lists statement execution frequencies so you~ can streamline your code for speed. 

I

Transports to many operating systems:
OPERATE & 

- Pascal V1.2 source t ransports to any RSTS/E, RT-11, 
MAINTAIN RSX-11, or IAS operating system . Object executes on 

any PDP-11. LSl to VAX , with more target machines 
to follow. 

Oregon Software g uarantees 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 Pasca l Vl.2. Ask to see our user manuals, example 

programs, and benchmarks. 


POP. RSTS/ E, RSX , VA)(, and !AS a1·0 tr.ndomarks of Digital Equipment Corporation. 

n 
ri 

2340 S.W. Canyon Road• Portland, Oregon 97201 • (503) 226-7760 •TWX: 910-464-4779 

DISTRIBUTORS 

A uSD"a.lia: Sydnoy; 
Network Computer Service!> 
390-3677 

Cnnede : Vancouver: 
Volley Sof1woro 
(604) 524 · 9741 

Engll!lnd: Stafford ; 
Hourds Computing Ltd . 
0785-44221 

Japan: Tokyo; 
Rlkei Corporation 
03-345-1411 
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0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 

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

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

a. A b . CSC(A) c.CSC(CSC(A)) d. SSC(A) e .SSC(SSC(A)) 

Figure 4: Figure 4a is an example of a starting matrix, A. Figure 4b represen ts the matrix after the CSC (city) scatter function has been 
applied. The CSC function is then applied a second time to obtain tlie matrix in figure 4c. Figures 4d and 4e represent the results ob
tained after applying the SSC (square) scatter function to the matrix in figure 4a once and twice. 

CSC will assign to each element of B the value: 	 In both cases, all matrix elements A(J,J) that lie outside 
the matrix A are to be tonsidered zero, such as A(O,O). 

B(J,J) = CSC(A(I,J)) = A(J,J) 	OR A(J,J + 1) Figure 4a gives an example of a 5 by 5 starting matrix, 
OR A(J,J-1) A . Figure 4b represents the result of applying the CSC 
OR A(J+l,/) OR A(J-1,/) function to that matrix . In figure 4c, the result of apply

ing CSC to the matrix in figure 4b can be seen . Figures 4d 
where OR represents the logical OR operation. For the and 4e represent the matrices obtained after one and two 
square distance function, the function SSC will assign to applications of SSC to the matrix in figure 4a. 
each element of B the value: 

B(J,J) = SSC(A(J,J)) = A(J,J) 	OR A(J,J+l) OR A(J,J-1) 
OR A(J+l,J) OR A(J-1,/) 
OR A(J+1,J+1) OR A(J+l,/-1) 
OR A(J-1,/+1) OR A(J - 1,/ - 1) 

Now you con really expand your horizons with the tiny-c 
structured programming language. The liny-c owner's manual 
(including 8080 and PDP- 11 source code and tiny-c in C) is 
still just $40. And we've added these new formats to really 
egg you on: TRS-80 Level II SYSTEM Format Cassette; CP/M 
Diskettes with 8080 Source; PDP- 11 Diskette; North Star 5" 
Diskette; KIM and SYM cassettes. And there's more, all avail 
able for $50 or less. Order your tiny-c owner's manual today 
and get the whole story. Call or write: tiny c associates, 
P.O. Box 269, Holmdel, N.J. 07733. 

(201) 671-2296. 11·(71
You'll quickly discover tiny-c is all 
irs cracked up to be. 

Solving General Terrain Problems 
You now have everything needed to solve terrain prob

lems: a map with a grid and coordinate system, a move
ment cost matrix, a set of terrain masks, a matrix of start 
ing positions, and a distance function with associated 
scatter function. 

These solutions will probe all possible paths, incremen
ting by one unit at a time until your resources are ex
hausted or your goal is reached . If you reach the goal 
before you run out of resources, the proposed journey is 
feasible; if you can reach the goal only after running out 
of resources, the proposal is not feasible . Furthermore, 
once a proposed journey is proven to be feasible , you can 
then retrace the path from the goal back to the starting 
position to determine an optimal solution to the prob
lem. 

Now reconsider the problem of the man walking on the 
island of figure 1. The city metric and the scatter function 
CSC will be used. Let the walker's starting point be the 
square (3,5) on the map in figure l; that is the clear ter
rain in the third row and the fifth column. During the 
first 10 minutes the hiker will expend one unit of cost and 
can, therefore, move one square north to (2,5) or one 
square east to (3 ,6). The hiker cannot move south or west 
to (4,5) or (3,4) since he has not yet expended enough cost 
units . Figures 5 and 6a show his starting location matrix 
and his matrix of possible new locations after 10 minutes, 
since each of these positions requires only one more unit 
of movement cost. After another 10 minutes, the hiker 
can reach the clear terrain squares at (2, 6) and (3, 7) by 

New Jersey residents include 5% soles lox. Visa 	 moving from the squares reached after first 10 minutes. 
and MosterChorge accepted. Include charge 
plate number with order. 	 The hiker could also have reached the rough terrain 

square (3,4) . This would be possible by moving west for 
20 minutes from the starting position at square (3,5). All 
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MicroDaSys Software™ 
CP/M™ Compatible 


The Pencil Sharpener™ - Now with subscriets and superscripts! The 
form letter merge utility for the Electric Pencil 111 

. $195 . Order Code: PSJ. 

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 . Ord er codes: 
APO,ARO,PCO,GLO. 

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

For all software specify fo rmat : 8", S" Nonh Star. S" Micropolis. 

MicroOaSys S·100 

Products 


8P2SM 1/0 Card. Elght 8-bit parallel 110 
ports with handshaklns, one serial RS-232 110 
port, one modem 1/0 port. IClt $1 49, 
Assf!mbled $199, Older Codes 8P2SMK. 8P2SMA. 

M0690a S-100 6800 CPU card. 10K 
PROM space, 1KRAM, 2400 baud cassette In· 
terface, 2 Parallel 1/0 Ports. Kit $198, Assembl· 
ed $258. Order Codtst M0690aK, M0690aA 

New! 
ColorMaster2'M 80 x 25 Full Color 
Memory-mapped Video Soard. Kit $399, 
Assembled $499. Ord~ Codes: CMK, CMA. 

4P4S 1/0 Card. Four 8 bit parallel 1/0 ports 
with handshaking, four serial RS-232 or TTL 
110 ports. Kit $199, Assembled $249. Order 
Codes: 4P4SK, 4P4SA. 

Super Z TM · The amazing system on a board. 
Z80 Processor, two parallel 1/0 ports, serial 
RS-232 110 port, counter/timer, 2708/2716 
EPROM, and 48K Dynamic Ram ·All on one 
cardl Assembled only $950. order Code: sz. 

Manuall for hardware and software are $15, 
creditable towards purchue. 

6809! 
Single Board Computer 

S-100 Compatibility . 

6809 Computability 


• 1KRAM • 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 

$299 Assembled ,•$239 Kit ,•Order Codes: 
MD690bA ,•MD690bK 

• 
, • , • 



other moves are impossible due to either a lack of suffi
cient travel time, in the case of the jungle square (4,5), or 
the presence of impassable terrain, such as the water to 
the north. Figure 6b shows the possible new locations for 
the hiker after 20 minutes (two units of movement cost 
expended). 

After 30 minutes, the hiker has finally expended 
enough units of movement cost to go south from his 
starting position to the jungle terrain square (4,5). He can 
now also reach the rough terrain square (2,4) by traveling 
west for 20 minutes from the clear terrain square (2,5). 
Figure 6c shows the hiker's possible locations after 30 
minutes . 

From the above example, it should be clear that move
ment into terrain with a movement cost of k depends on 
the position of the object k movement cost units before. 
Refer to each iteration of the example above as a move. 
Also, designate the matrix of possible locations after k 
moves Mk or the k-th scatter mapping. 

This relation can be expressed as follows: the new ter
rain squares of movement cost k that you can reach on 

0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 1 0 0 0 MO 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 

Figure 5: The starling matri.t for the island problem with the 
traveler standing in the clearing at location 3,5. 

move n is represented by the matrix A where A(I,]) is 
equal to Tk (!,])AND B(J,]) where B=XSC (Mn-k). 
(XSC is the scatter function. AND represents the logical 
AND operation.) From this you obtain the relation : 

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

OR (Tk AND XSC(Mn-k)) 

where k is the minimum of C..... and n. In both of these 
relations, function XSC could be replaced by CSC, SSC, 
or any other scatter function to allow the use of any other 
metric or even another grid system, such as the hexagonal 
grid. The hexagonal grid will be discussed in part 2 with 
reference to conflict simulations. Figure 7 shows the scat
ter mappings Ml, M2 and M3 using the square scatter 
function, SSC. It is left to the reader to verify that this 
relation holds for both scatter functions. 

Using scatter maps, you can prove or disprove the 
feasibility of these proposals by determining whether this 
goal is a possible new location in the scatter mappings. 

Determining an Optimal Path 
Suppose that after n moves, the scatter map Mn finally 

contains the goal. Therefore, you know that there exists a 
path from your starting location to the goal which re
quires a movement cost of n, and you know that no less 
expensive path exists . To find this path it is necessary to 
first define the matrices Sk that are the sums of all the 

0 0 0 0 0 0 0 0 
0 0 0 0 1 0 0 0 
00001100 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 

a. Ml 

0 0 0 0 0 0 0 0 
00001100 
000 1 1110 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 

b. M2 

0 0 0 0 0 0 0 0 
00011100 
00011110 
0 0 0 0 1 0 l 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 

C. M3 

Figure 6: After 10 minutes, the traveler may be in any of three positions (figure 6a). Each of these positions represents a 10 minute or 
less expenditure of time. After another 10 minutes, the traveler may be in any of the squares indicated by figure 6b . Figure 6c 
represents squares where tlrn traveler may be after 30 minutes. 

0 0 0 0 0 0 0 0 
00001100 
00001100 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
o o o o o o· o o 

a. Ml 

0 0 0 0 0 0 0 0 
00011100 
00011110 
0 0 0 0 0 0 1 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 

b. M2 

0 0 0 0 0 0 0 0 
00011100 
00011110 
000 1 1110 
00000110 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 

C . M3 

Figure 7: The first, second, and third scatter-function mappings using the square scatter function (SSC) as defined by equations in 
text. 
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Heu1risti~s 

SpeechLink™ 

Talk To Your Computer ... 
• 	 Voice data entry to the Apple® 

computer 

• 	 Voice control of your Apple® 

system 


• 	 User variable vocabulary 

(64 words and up) 


• 	 Applesoft & Integer Basic 

compatible with or without 

disk operating system 


Useful For ... 
• Collecting inventory data 

• Running the Apple® as a terminal 

• 	 Controlling production test 

equipment (say "test 2") 


• 	 Menu selection of programs 

(say "stocks") 


• Entering stock market data 

• Educational programs for the kids 
(say "square") 


See your computer dealer. 

Model 2000 suggested retail price 

$259, model 20A $189. 


Heuristi~s 
INC 

1285 HAMMERWOOD AVENUE 
SUNNYVALE, CALIFORNIA 94086 
408/ 734-8532 

Appl e® is a reg istered trademark o f A pple C o m puter Corporation 
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0 0 0 0 0 0 0 0 
0 0 0 1 3 2 0 0 
0 0 0 2 4 3 2 0 
0 0 0 0 1 0 1 0 
0 0 0 0 0 0 0 0 S3 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 

Figure 8: Th e third scatter sum using the city scatter function 
(CSC) fo r the island example. All m oves w hicl1 are made must 
conform to the city metric (distance function). 

scatter maps MO through Mk. Sk will be referred to as the 
k-th scatter sum. Note that SO=MO. Figure 8 shows the 
third scatter sum for the function CSC. 

The algorithm for finding an optimal path is as 
follows : beginning at your goal, follow a path of strictly 
increasing elements of Sn until you reach your starting 
position, choosing the most rapidly increasing path if 
more than one exists. Since all the possible locations in 
Mk are in Mk + 1, for all k , the more quickly a location is 
reached from the starting point , the higher its value will 
be in each scatter sum. 

For example, if the clear terrain square (4 ,7) was your 
goal , you would use the third scatter sum, S3, which is in 
figure 8. Following the movement restrictions imposed by 
the city function, you will consider only those locations 
given by the scatter of the current location to determine 
the next location on your path. Thus, you will choose 
your next location from the squares (4,8), (4 ,6), (5,7) and 
(3,7). 

Square (3,7) will be chosen, since it has the maximum 
value in S3 . In the same manner, squares (3,6) and (3,5) 
will be chosen so that your optimal path from starting 
point to goal is (3,5) to (3,6) to (3,7) to (4,7) . In the same 
manner, you can find that the optimal path from (3,5) to 
(2,4) is by way of (2,5). 

When you try to find the optimal path and there are, at 
some point between the goal and start, two or more 
possible locations from which to choose, you can ran
domly choose any one of them with equal success. This 
algorithm, therefore, will find an optimal path, but not 
necessarily the only such path. 

In Part 1 I have discussed some general terrain pro
blems and demonstrated a few solutions using a rect
angular grid . This method is very easy to implement with 
two-dimensional boolean arrays and lends itself well to 
most of the problems that will be encountered . One 
notable exception, however, is the conflict simulation or 
"war game ." These games are usually played on terrain 
maps of a battlefield, upon which a grid of hexagons is 
superimposed . 

This hexagonal grid (or hex grid) resembles a honey
comb. It eliminates the need for two different metrics, 
since there are no diagonals, but it requires the definition 
of a new system of coordinates . 

In Part 2 I shall define this coordinate system, a 
distance function, and a scatter function. I shall also 
discuss the representation of specific terrain-related game 
features such as directional terrain (roads and bridges) 
and "no-exit" terrain (zones-of-control).• 
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VOICE-CONTROLLED CONSUMER PRODUCTS: At a recent electronics show in Japan, several 
Japanese manufacturers demonstrated voice-response and voice-activation of many consumer pro
ducts. Sanyo, Toshiba, Sharp, Sony, Hitachi, and Matsushita demonstrated a wide variety of con
sumer products that respond to oral commands. Using microprocessor-controlled speech analyzers 
and synthesizers, the processors controlled television channel selection, volume and color control, 
and operated video games and clocks. Some units talked back to confirm user commands. 

It is expected that many of these products will be commercially available in a year or two . Present 
technology allows registration of up to three persons in the voice-recognition circuit. Manufacturers 
agree that the voice recognition is not 100% perfect, but that it will be in time. 

SOME HOME COMPUTERS FAIL FCC RFI SPECS: The Federal Communications Commission 
(FCC) has released the results of their tests of personal computer systems for radio-frequency inter
ference (RFI). RFI has become an increasing problem to television and FM radio reception, similar 
to the citizen's band radio interference problem several years ago. The FCC has proposed as a stan
dard a radiation limit of 100 microvolts per meter at a 3-meter distance. 

Early last year the FCC tested the Radio Shack, Apple, Heath, Texas Instruments (TI), Com
modore PET, and Southwest Technical Products personal computers. Only the Texas Instruments and 
Commodore systems met the specification. Atari had submitted and passed the specification earlier. 

The standard goes into effect July 1, 1980, and all manufacturers have declared their intention to 
make necessary modifications to assure compliance with the specifications. 

CENTRONICS REVEALS NEW PRINTING METHOD: In a press conference held on November 13, 
1979, Centronics Data Corp of Hudson, New Hampshire, demonstrated a new method of printing on 
paper. A single stylus driven by voice coils through a parallelogram flexure mechanism presses a 
carbon ribbon against paper to form characters in almost the same way as people write using pens 
and pencils. Character fonts are switched by changing the controlling software; an almost infinite 
variety of symbols may be produced, including mathematical, Greek, Chinese, Cyrillic, and Arabic 
character sets. The prototype Quietwriter typewriter devices print with excellent quality at a speed 
of 17 cps for English-language character sets. Products using the Quietwriter mechanism may be 
sold beginning about the third quarter of 1981. 

NEW LISP SYSTEM: The LISP Co (T.(L.C)) of Los Gatos, California, has completed their first ver
sion of LISP for the Z80. It is a dialect of the MIT LISP-Machine LISP, complete with strings, 1/0 
streams, Muddle's parameter-description mechanism, and comprehensive documentation. This ver
sion was done for a major personal computer manufacturer; (T.(L.C)) will soon announce their own 
version that will include hardware to support the LISP programming environment. 

HOBBYIST ELECTRONIC MAIL SYSTEM FORMING: Hobbyists are setting up a low-cost mail 
system usllig their microcomputers. This is possible using a $12 software package from the Personal 
Computer Network (PCNET) committee. With it, a personal computer owner can set up his machine 
to automatically dial another system or systems at a preset time (usually late at night}, deliver 
messages, and return a status report (delivered or not delivered). · 

Hobbyists are also setting up dial-in, free-access message systems for discussion purposes using 
the FORUM-80 software and Radio Shack TRS-80s. Three forums are already in operation: forums 
devoted to tracing family histories (in Fairfax, Virginia), information on engineering applications of· 
microcomputers (Olathe, Kansas), and applications of microcomputers for the handicapped (Mem
phis, Tennessee). For more information on these applications, contact Jon Tara, c/o SEMCO, POB 
9578, Detroit MI 48202. 

COMPUTER COMPANIES GO INTO RETAILING: The latest computer stores are those set up by 
Digital Equipment Corp (DEC), IBM, and NCR. Following the innovative experiences in computer 
retailinq estabhshed by Tandy Corp and independent stores, the traditional computer manufacturers 
have decided to meet the challenge head on. DEC already has in operation almost twenty "computer 
stores" where customers can sample the DEC small computers. However, the stores have no inven
tory and purchases are shipped from a distribution center. 
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IBM now stocks their 5110 small business systems at fifty centers where a purchaser can get a 
system on a cash-and-carry basis. These centers were originally opened to demonstrate and train 
users, and then the retail operation was added . A typical system sells for $16,000. 

NCR has opened two pilot stores in Cincinnati to sell cash registers and small computers in the 
$15,000 price range . Data General is selling its MicroNOVA system through fifty independent 
dealers, and Texas Instruments is beginning computer demonstrations in its San Francisco store. 

With the cost of small business computer systems decreasing, the profit margin is no longer 
enough to support the high-cost selling techniques of large computer systems. 

MOTOROLA. TANDY AND WESTERN UNION INTRODUCE "GREEN THUMB" SYSTEMS: Spon
sored by a grant from the US Department of Agriculture, Motorola and Western Union will set up an 
experimental agricultural video-telephone information system known as Project Green Thumb. 
Tandy Corp will manufacture the terminals to be located in 200 farm homes in Kentucky . Farmers, 
via telephone lines, will be able to access weather, market, and agriculture data from remote com
puters . 

RANDOM NEWS: Atari has filed an appeal with the Federal Communications Commission (FCC) to 
stay the decision (reported in last month's BYTE News) in which the FCC granted Texas Instruments 
a waiver on permissible interference standards for personal computers. Atari feels that if other com
panies can pass the specification, then the TI request should not have been granted . . . . Texas 
Instruments will soon have competition in the voice synthesis area . National Semiconductor Corp 
and ITT Semiconductor are both showing samples of their new synthesizer parts. These integrated 
circuits are aimed at low-price consumer applications such as talking clocks, telephone-answering 
equipment and automobile warning devices . . . . Texas Instruments has introduced four new ter
minals that have dual-matrix print heads. The head prints two characters with each pass across the 
page enabling the unit to print 120 characters per second . .. . MIT (Massachusetts Insitute of 
Technology) has received a development contract worth several million dollars from Heath Co and 
Exxon Enterprises. The contract calls for the MIT Computer Science Laboratory to develop an 
advanced cartridge-disk-based 16-bit microcomputer system for use in office automation. Although 
initial plans called for MIT to use Zilog's 16-bit microprocessor, it is reported that they have switched 
to the Motorola 68000 to use memory more efficiently. Both Heath and Exxon will have nonexclusive 
manufacturing rights, and Exxon will have exclusive software rights .... Chuck Peddle, the 
developer of the 6502 microprocessor, the KIM-1, and PET computers, has a new product. It is the 
Commodore 4500 4-bit microprocessor. It represents a radical departure from the 6502 
architecture . . .. Researchers at Bell Labs announced the development of an improved elec
lrochromic display using iridium. It consumes less power and could be cheaper to produce than 
light-emitting diode and liquid-crystal type displays. It does not have to be energized continuously 
and is pulsed to turn on and off. 

APOLOGY DUE: In the September 1979 BYTE News column, I reported on 16-bit 8086 processor 
boards for S-100 systems. I regret that I omitted mention of a company that has been making such a 
board since December 1978. The company is Tecmar Inc, 23414 Greenlawn Ave, Cleveland OH 
44122 . They sell a complete line of S-100 boards to make up a complete system. 

RANDOM RUMORS: Apple Computer will soon introduce the Apple III, and it is rumored that it 
will not use the 6502 microprocessor. Apple is keeping a tight lid on their plans (bit-slice, perhaps?) 
for this unit . . ..Digital Research, the firm that developed CP/M, the most popular disk operating 
system for microcomputer systems, will soon announce a version of CP/M for the Intel 8086 16-bit 
microprocessor, which will include an assembler program... .IMI (International Memories Inc) of 
Cupertino, California, the first company to ship 8-inch, Winchester-technology, hard disk drives, is 
rumored to be planning .to show a 5 \!.i -inch , 3-megabyle Winchester drive at the 1980 National Com
puter Conference in June. Rumor is that there will be at least one other such drive shown at the 
NCC . ... 

MAIL: I receive a large number of letters each month, as a resul t of this column . If you wish 

a response please include a stamped, self-addressed envelope. 


Sol Libes 
Amateur Computer Group of New Jersey (ACG-NJ) 
1776 Raritan Rd 
Scotch Plains NJ 07076 
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DIGITAL SYSTEMS 

HAZELTIN E 
 DSC 2 

Ob ie . Density1400 1500 IMod 1 

1410 1510 Edit , Dual Drive Disk 

1420 1520 ' 


NORTHSTAR 
HORIZON 11PRINTERS 
HORIZON II Quad

QUME Sprint 

... .. 349.00 

34.95 

LEAR SIEGLER 
ADM 3A 
ADM 31 
ADM 42 

TERMINALS 
ADDS Regent 25 

5/45 KSR 
5/55 

DECwriter IV 
LA 34 

CENTRONICS 

779-2 I 703-o 
700-2 730 

MANY OF OUR PRICES ARE TOO LOW 

TO ADVERTISE. PLEASE CALL OR WRITE 

Ci rc le 46 on inqu iry card. 

Texas Inst 
lmnact P . Copy lntertec 
ISO ch rmter- Sup 
B10 Multi '11mentl 

b. . aracters er Brain 
J·d1rec11ona1 pr;~~fngec . &~:!~~~8{;1Terminal 

;1oppies. GP~Dbua/ Min;. 
eveJopment ased 

ONLY S3sss. or Business System 

CROMEMCO 
System 3 gl I m . 

. . . ' ...... -.. . ...... .. .. .. . .. " -- . . . . . .. . ..... ... 
' • • • .. "• r ., . 

ATARI 
400 
800 

MORE SPECIALS 

Okidata Sll 25 ..... $2595.00 Livermore Accoustic 

Okidata SL300 ..... 2995.00 
Coupler ......... $249.00 

Centronics 
Persci 277 Obie Micro Printer 

Density ........ 1395.00 
5" Scotch Diskette 

lmsai PCS 80/ 15 ... 499.00 Box .... . . . ..... 

Televideo912, 920 .. CALL 
8" Scotch Diskette 

Box ............ 39.95 

We carry a full line of Alpha-Micro Products. 
We have a full staff of Programmers and Computer 

Consultants to design, configure and deliver a Turnkey 
Computer System to meet your specif ic requ irements. 
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A Computer-Controlled 

Light Dimmer 


Part 2: Implementation 
John H Gibson 


Phy9ics Department 

Alma College 


Alma MI 48801 


Model 
ET-3400 

Arjctess Buffers 
. . . 

Photo 3: Close-up view of the Heathkit ET-3400 microprocessor trainer wired for use with the demonstration program. The ET-3400 
programmable timing module is connected to the trainer's data bus via the eight wires from the left corner of the picture. The syn· 
chronizing signal is transmitted over the yellow-black twisted pair at the bottom of the picture. The red-orange, red-white, and red
ye/low twisted pairs carry the output trigger pulses to the three AC phase controls. 

Tim numbering of the photos, 
figures, and tables is continued 
from part 1 of this article , January 
1980 BYTE. page 56. 

In part 1 is an examination of the 
basic principles and techniques for 
achieving proportional AC phase 
control with a microcomputer and a 
programmable timer. I would now 

like to present a completely worked
out demonstration program designed 
to run on a Heathkit ET-3400 micro
processor trainer. This demonstration 
program will operate three lamp cir
cuits, giving you keyboard control 
over the lamps that are to be faded on 
and off. 

In addition to the ET-3400 trainei:, 
you will need an MC6840 program
mable timer module, a 7405 hex in

verter (open collector), a syn
chronizer (from figur.e 5 in part 1), 
and three AC phase controls {each 
from the circuit of figure 9 in part 1). 

Here is a step-by-step procedure for 
making the demonstration program 
work: 

1) Plug the MC6840 and the 7405 in
tegrat~d circuits into the ET-3400 
trainer's breadboard socket. 
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+sv FROM MlCRo·coMPUTER 	 +SV FROM MICROCOMPUTER 

IG5 
MC6840 

Ii'.k.RocoMPUTER Cl--+--~5 03 03 1
6 
--t---t 

AC PHASE 
CONTROL #3 

flrQ INPUT 

AC.PHASE 120.VAC 
~.,;;._t--+-____;-=-i_~C~ON~T~R~OL~#~2:.J---.;r-t;----t---<P--<:=!60Hz 

SYNGHllONIZER 
LO 

MIC~OCOMPUTER 
GROUND 

' I IC3 I
L___?~!J 

Numt'ler 

IC3 
IC5 

Type 

7405 
MC6B4b 

LAMPS 

+ 5 V GND 

14 7 
14 1 

FJ.gpre 10: Wiring diagram tor ,preportiQ1:tal power contr(!)/ of three AC lamp cfrcuits. Connectiens between the•MC6840 program
mable timer and the ET-3400 miaroproce-ssor trainer have been omitted for clarity'. · 

2) Make the ~onri~ctia,_s li>~tween· the 
MC6840 and, the ET•jlOO trainer 
as shown in table 2. 

3) Wire the circuit shown in figure 10. 
4) Load the EADER2 pr.ogPam in 

listing 1 l:>eginning at location hex
adecimal 0100. 

S) Memory location ·oooo sto:rres a 
minimum delay number for all 
lamps. If yo.u want bhe lamps tQ 
reach maximum brightness, it 
should be preset to 00~ 

6) 	Fading rates for the thre~ lamps 
should be preset in mem0ry loca
tions 00011 0002, and 0003. Setting 
each oi the.se rate v-a:lue·s to hex
adecimal FF will cause each .lamp 
to go from complete darkness to 
full brightness in ab.out 2 ·secat:lds. 
At the opposite extrewe1 s~tting 
each rate value to Of will cause this 
change to take 9· minutes. 

7) Location hexadecimal 017F con

Author's· Note 
1am indebretf to.,Pl'ofessor K"arneswara Rao, 

of National Semiconductor, Santa Clara GA, 
for Iris advice and technical-support. This {amp 
control program ..was develope/1 add teStf!d in 
his electronics labor.atory at Wes'tl!m ·Michigan' 
University with the use .of a Mo~ot<J/a M6800 
,crOSS-QSsfmbl.er resident on We5terit 's PDP-10 
computer. 

tains the output-pulse-width value 
hexadecimal lE that was computed 
in part 1 of this artitle. This pulse 
wfdth was computed for a 
mkroprocessor clock kequency 0£ · 
1 MHz. If your system's clock f.re
quency is different, you will have 
to recompute this l'ulse width. 

A pulse width that is too shor t 
will not permit the lamps to darken 
completely; a pulse width that is 
too long wi11 cause the lamps to 
flicker or flash back on at full 
brightness just when you expect 
them to be completely dark. 

8) The program (listing 1, p. 74) 
begins executian at" location hex
adecimal 0100, initializing all 
variable loca~ions. With the pro
gram. running, pu!ihing keys O·tlµ-u 
7 will fade the lamps on and off in 
different combinations, according 
to the binary value of the keys 
pre)sed.. The lamp$' changing 
:values will appear on the ET-3400's 

·sb< seven-segment readouts. 
9) You .can stop the program without 

t1:1rning off the lamps by pushing 
the 9 ·(break) key. With the pro:.. 
gtam stopp.ed, you may examine 
ancl change registers, all without 
affecting the lamps. You may then 
restart the program at location 

6840 Pin' 
ET-34006840 Numbers 

1 GNDv... 
14 +5 vv" 
8 ASTfW&,ET 

no ·'~onnection9 
AO10RSO 

11 A1 RS1 
12 A2RS2 

R/W RJW 13 
A14 15 cso 

16 A15cs1 
q,2Enable 17 
DODO 25 
0101 24 
0202 23 

22 0303 
0404 21 
0505 20 

19 0606 
0707 18 . 

Table 2: Connections to be made between 
tlie fjeat/i ET-3400 microprocessor trainer 
and the MC6840 programmable timer. 

hexadecimal 0110, which retains 
previous values in the variable 
locations. 

This de
should be 
imagination 

monstration 
enough to 
to think 0£ 

pro
fire 
your 

gram 
your 
own 

applications for t,his lamp COf\trol . 
technique. l will be interested in hear
ing about programs and applications 
developed by BYTE readers. 
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Listing 1: FADER2, a program written in assembler language for the Motorola M6800 processor to control tile light dimmer. 

MOTOROLA M68SAM CROSS - ASSMBLER 

M68SAM IS THE PROPERTY OF MOTOROLA SPD~ INC. 

COPYRIGHT 1974 TO 1975 BY MOTOROLA INC 


MOTOROLA M6800 CROSS ASSEMBLERY RELEASE 1 .2 


0000 :1. NAM FADL1:<2 

00003 00()() OF\D 0 

00005 0000 0001 MINDl... Y frnB :L / PF<E~3ET MINIMUM DELAY 

00007 0001. 000 :J. F\ATE 1 RMB 1 I PRESET FADING FMTF 1. 

00008 ooo:~ 000:1. F<ATE2 RMB 1 I PF<ESET FADTNG 1:;:ATE 2 

00009 0003 0001 RATE3 f\MB :t. / PF.:FSET FADING F<ATE 3 


000:1.1 0004 0001 FINAL.1 r~MB 1 

00012 0005 0001. FINAL.2 RMB l 

00013 0006 0001 FINAL3 F<MB .1. 


0001 ::-; 0007 0001 flEl... AY 1. F<MB 1. 

00011.i 0008 0001. [1ELAY2 F.:MB .1. 

()0017 0009 0001 DELAY3 F\MB 1 


00019 OOOA 0001 INTER:I. RMB 1 

()()020 OOOB () () () 1 INTER2 RMB :I. 

00021 oooc 0001 INTEF<3 RMB 1 


00023 OOF7 l.JHW EQU $00F7 I MONITOR VECTORS HERE ON IRQ 

0002~:; * ADDF\ESSES IN PROGfi'AMMABl... E TIMING MODULE 

00027 8000 CR1 EQU $BOOO 

00028 8001. CR2 EQU CR1.+1. 

00029 8000 CR3 E(HJ CF~ 1 


00031 8002 Ml ElW CR:lt2 I MSB OF LATCH 1 

00032 800~5 U . EQU CRH·3 I LSB OF LATCH 1 


00034 8004 M2 EQU CR:L+4 / MSB OF LATCH 2 

00035 800~5 L •·':>· E!W CR:J.+5 / l...SB OF LATCH '1 


"'" 

00037 8006 M3 EQU Cftt +6 / MSB OF LATCH 3 

00038 8007 L3 EQl.J CRH·7 / L..SB OF LATCH 3 


00040 * THESE ET-3400 MONITOR SUBROUTINES AR E USED 

00042 FCOO RESET ECW $FCOO I RETUF<N TO MONITOR 
00043 FDF4 INCH EQU $FDF4 I INPUT CHAR FFWM KEYBOAFUI 
00044 FCBC RED IS EQU $FCBC / RESET DISPLAY TO 1ST LED 
00045 FD7B DSPLAY ECHJ $FD7B I DI~:> PLAY FWUTINE 

00047 * MAl'\E A COLD STAfn FfWM THH~ AflDF~ESS - $01.00 

Listi11g J conti11ued 0 11 µage 76 
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for 6800/6809

Software 


Technical Systems Consultants. Inc, is The Source for your 
6800/ 6809 systems software needs. From FLEX"•, the standard 
disk operating system of the 680X fam ily , to Sort/Merge, your 
systems requirements can be filled with the highest quality 
software in the industry. Nowhere else can you find such variety 
from a single sou rce. Here are some of the most popular: 

Program Name 6800 6809 

FLEX for SWTPc $90 $90 

FLEX for SSB 90 90 

Extended BASIC 100 100 

Extended BASIC Precompiler 50 50 

BASIC 65 65 

BASIC Precompiler 40 40 

FLEX Sort/Merge 75 75 
Text Editing System 40 35 

Assembler 40 40 

Text Processing System 60 N/ A 

Debug Package 55 75 

FLEX Utilities 100 60 

These packages are available on either 8" or 5" soft-sectored 
FL EX diskettes (5" 6800 is FLEX 2.0) . Price includes user's 
manual and object code diskette . Certain programs are ava ilable 
on cassette . Contact Technical Systems Consultants for pricing . 
All orders should include 3 percent for postage and handling 
(8 percent on fore ign orders) . Master Charge and Visa 
are welcome. 

'"FLEX is a trademark of Technical Systems Consultants, Inc. 

technical 1y1tem1
con1ultant1, inc. 
Box 2574, West Lafayette, IN 47906 
(317) 463-2502 



Listing 1 co11 ti1111ed: 

00049 0100 DRG <j; 1 0 () 

000!')1 * TN IT l 1~L I ZE DELAYS ~3 0 ALL L.AMF'S ARE OFF 

OOO!~i3 0:1.00 86 FF CL.DSTf< LDA A :11:1>FF / MAXIMUM DELAY VALUE 
000!7i 4 0 :LO :.? CE 0004 LDX' =ll:F I NtiL :l. / INITIALI ZE PU INTER 

0 ()() ~ '.'i 6 Ol 0~5 A7 00 INTTIA STA A o~x I ST DF<F i ~~ FF HEF<E 
000~; 7 0:10 7 08 INX / PO.TNT TO NF XT VARIABLE 
OOO!"iB 0108 flC ()()()fl CF'X :8: I NTFF~3+ l / LMH lJf~f~ I A Bl..E!' ,.
00()~'.'i9 0:1.0B 2 6 F'fl BNE INTTIA I f~ET LJf~ N IF NOT .DON E 

()()() f.d. 01.0.D () 1 NOF' 
00062 ()l()[ Ol NOP 
000fi 3 ()l OF ():I. NOP 

0006!'.'i * MAK E A WARM s·rART FROM THIS ADDRES S - $011 0 

00067 0110 OF I MA SK IRQ WHI LE INITIALI ZI NG 

0006<.1' THESE STEPS CONFIGURE THF TIMERS FOR SI NGLE-S HOT 
000 70 * OPERATION WI TH TURN - ON DELAY MCl...fl)T AND OUTPUT* 0007:1. PUL SE WiflTH l.. T.* 
00073 0 :I. l :I. 06 f!6 l...DA A :JI: $ Bf.> I CO NTROL.. wmrn FOR crn, CR 1 
()() () 7 4 Ot .13 cc- l~7 l...D?) B ~F 1iB 7 I CONTl1: 0L wmrn F()F\ C F~ '.:!. 

00076 01 :I. !'.) B7 BOOO STA A CF~3 / CONF I GUF<E TI MEF\ 3 

··' 1 00077 01:1. B F7 8001 STA B CF< :;> I CO NFIGUR E TIM ER 
()00/8 01 :l.B B7 BOO() STA A CFn I CONFIGURE TIMER l 

OOOBO ON IRQ, THE ET- 3400 VECTOR S TU LO CA TION* OOOB:l. UIRCL WE MU ST PFWVTDE A JUMP INSTFWCTION* OOOB2 AND A VEC TOR ·ru TRANSFER TO DUR PROGRAM 'S 
OOOB3 * Jf<Q f;E1:< VICE 1:<CJUTINE AT 1...CJCATION :f:CYCLE .* 
00085 O:L:l.E Bf.i 7E LDA A ,11:~;/E I LDA A WITH JUMP COMMAND 
OOOBli 01 20 97 Fl !:iTA A I.I J f~ I] / s nmE JUMP CO MMAND AT UIFW 

OOOBB O:l.22 CE 013 7 LD X :ff:CYCLE / JUMP TO TH IS LOCATION 
OOOB9 0125 DF FB ~>TX UIFWtl / STORE 1 CYCLE AT LJIRQ VECTOR 

0009.l 0127 OE CL.I / CLEAR IRQ MA SK 

00093 * MAIN PROGRAM 1...UOP 

00095 0128 BD FDF4 KEY .JSf< INCH I GET HEX VAL..lJF DF KEY PUSHFD 

00097 Ol 2 B 81 09 CMP A t$09 I IS IT "BREAK" KEY ? 
000913 01. 2 D 2 1.i 04 BNE CONT I BF.:ANCH IF NOT "BREAK" 

00:1.00 01. 2F OF SE I I SET IR!~ MASK 
OOJ.Ol 01.30 7E FCOO ..JMP F~ ESL T I GO TO ET-3400 MON I TOF\ RE SET 

Listing 1 co11ti1111ed 011 ~mg~ 78 
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rodnay zaks 

This bestseller on microprocessors offers a basic 
introduction to microcomputer systems. The 
step-by-step presentation assumes no p rio r 
knowledge of the subject. The author covers all 
aspects of microprocessing, from the basic con
cepts to adva nced interfacing techniques, 
guiding the reader from Fundamental Con
cepts, through Systems Components a nd Inter
facing, oil the way lo Systems Development. 
Based on the author's extensive experience in 
research and education. Used by schools and 
universities worldwide. 
2ndEd11to n 420pp , 200 1llUS . ~t'I C 20 1 . 5 1 09~ 

TO ORDER: 
By Ph one: (415) 848-8233. Visa. MC. 

American EKp1ess 
By Mall: lnd1care quantity desuea Pre

payment 1equired 
Ship p ing : Add 51 .50 per b ook (UPS) Of 

75(' (41h Closs- allow 4 weeks dehvery) 

Tax: In Colilornio please odd rox 

AVAILABLE AT BOOKSTORES 
AND COMPUTER STORES 
EVERYWHERE 

~ 
~ 

Dept. WW 
2020 Milvia Street 

Berkeley, CA 94704 

Pleose send me _ ____ i.... pv t! 
ome _____ _ ____ _ 

Companv ---- ----

Address-------~--
C rty _ ____ St(Jle _ !•IJ __ 

Charge mv _V1so, - Mo;,1e1chmoe 

- - Atner1cor' £ ,pt~ss 


Cord Numbe>t _ _ _ f\p C'olt=- _ _ 


S1gno1uir• - - ----- --

1.J. Se11d n m vour dtotrnlt." i..1 ~0 1\) 1 1.)\J 

Circle 48 on inqu iry card. 



Listi11g 1 cm 1l i1111erl: 

00103 0133 8D 09 CDNT BSR NEWFN I SET NEW FINAL VALUES 
00104 Ol3!~i 20 Fl BF<A KFY I GET NEXT CLOSED KEY VALUE 

00:106 * IRQ INTERRUPT SUBROUTINE 

00108 0:1.37 BD :LE CYCLE B!:m CHANGE I CHANGE DELAY 'v1ALUES 
00109 ():I 39 BD :3E BSF< LOAD I LOAD TI MEF~S WI TH NEW DELAYS 
001:1.0 Ol3H OD '.'.'i4 BSF~ SHOW I DISPLAY DELAY VALUES 
00:1.1:1. 013[1 3B RTI 

00 :I. 13 * f:) LJBFWUT I NE TO CHl~NGE FINAL. VAl... UE~I 

00:1.:1.5 013E 8:1. 07 NEWFN CMP A 1$07 I VALID HEX VALUE? 
001:1.f.i 0:1.40 2:;~ 14 BHI NEWFN4 I BRANCH IF NOT VALID 

00:1.18 0142 CE 0004 LDX IFJNAL1 I POINT TD FJNAL1 

00120 0145 46 NEWFN1 ROR A I SHIFT LAMPCX> BIT INTO C 
00 :1. 21 0146 ? 4 04 BCC NEWFN2 I BRANCH TD DIM LAMP 

00123 0148 D6 00 L..DA B MINDLY I L..DA B WITH MIN DELAY 
001?4 014A 2 0 02 BRA NEWFN3 

00126 014C C~ FF NEWFN 2 LDA B iSFF I LDA B WITH MAX DELAY 

00128 014E E7 00 NEWFN3 s ·rA B o,x I STA B FINAL<X> 

00130 01!')0 08 INX I POINT TO NEXT LAMP 
00131 015:1. BC 000 7 CPX IFINAL3t1 I LAST LAMP DONE? 
() 0 ·t 3 ;:> () 1 :::i 4 ? <1> FF BNE NEWFN:I. I RETURN IF NOT DONE 

00134 01!'.'i6 39 NE~JFN4 h'TS 

00136 * ROUTINE FOR CHANGING DELAY NUMBERS 

00138 0157 CE 0001 CHANG[ LDX iRATFt I POINT TO LAMP 1 

OC140 Ol~)A E6 09 rHNG1 L..DA B 9y X / LDA B INTET\ ( X > 
00141 01~'.)C A6 Oh urn A f>, x I 1... DA P1 DELAY(X) 

00143 01'.'.:iE A:/. 03 CMF' A 3YX I CMP DELAYCX) WITH FINALCX> 
001·44 01b0 ~?:? Oi'.~ BHI BRITEF< I BRANCH IF DEL..AYCX) >FINAL<X> 

BEi.~ F<EST()f< I BRANCH IF DELAYCX> =FI NALC X> 

00:147 0164 EB 00 DIMMER ADD R O· X I B - INTERCX> t RATFCX) 
()() l 40 () 1C>6 89 00 ~~DC A : f: ~f;()O / A - DELAYCX) t CARRY 
00149 0168 :?O 04 BF?A F.:ESTOF~ 

00151 O:l.6A EO 00 BRITER SUB B o,x I B - INTERCX> RATECX) 
OOl'.52 O:l6C B2 00 SBC 1-") t~>OO I A ·-· DELAYCX) ··- BOfWOW 

00154 016E El 09 RE Sl OR STA R 9YX I STA B INTERCX) 
00:1.55 0170 A7 06 STA A 6•X I STA A DFLAYCX> 

00157 01 72 08 INX I POINT TD NEXT LAMP 
00158 0173 8C 0004 CPX tRATEJt:I. I DONE WITH ALL 3 LAMPS ? 

Listi11g l co11ti1111erl 0 11 page 80 
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llllicraNET 

It's off and running. And delivering 


as promised. 

What is MicroNET? 
ft is the personal computing 
service of CompuServe, 
Incorporated. CompuServe is a 
nat ionwide 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 
during off-peak hours (from 
6 PM to 5 AM weekdays , al I 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 mult i-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 
downloading 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 talk to each other 
error-free). You can 
switch between terminal 
and local mode while 
on line. 

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

service in most major c ities (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 only $9.00! Operating 
time-billed in minutes to your 
VISA or MasterCharge card- is 
only $5.00 an hour. 

Want more information? 
Good. Write to us at the address 
be low. We'll send you a full 
packet of information about 
MicroNET. 
CompuServe

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

Mic roNET is avai lable vi a loca l phone ca lls 

in the fo llowing ci ties: Akron. Atlanta. 

Bos ton. Canton, Chicago. Cinci nnati, 

Cl eve land , Columbus, Dal las . Dayton. 

Denver. Detroit , Houston. Indi anapol is, 

Los Angeles, Louisvi ll e. Memphis. West 

Caldwel l (N J). New York, Ph iladelphia. 

Pittsburgh, San Francisco, Sta mfo rd (CT). 

St. Louis. Toledo, Tucson and 

Washington. D.C. 


Access to the MicroNET se rvi ce is avai l

able in 153 other c i ties fo r an additiona l 

charge of $4 .00 pe r hou r. 


" ... but the really impressive stuff is in the back room." 
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Listi11g 1 co11tin11ed: 

0 0 :I. !~i 9 0176 26 E2 BNF CHNG:l / 
I r~ETUF;:N TO [I[) NEXT LAMP 

00161 O:l.7B 39 1:;:rs 

00163 * THIS 1:~DUTINE 1...CJAfl~; THE TIMER 1...AT CHE!3 

OOt6:i 0179 CE B002 LOAD l..D X iM:l / POINT TO M1 

00:1.6"7 017C 96 07 l...fl{~ (.) DELAY1 

OO:L6fl O:L7E C6 :l.E l...DA B :#=$:1. E I 01.JTF'UT PULSE WIDTH 

00169 O:L 80 A7 00 STA A OYX I LOAD Ml WITH DEL..AY1 

00:1.70 ou1::.> E7 ():I. STA B :i.,x / l...OAI.I 1...1 WITH PUl... SE WIDTH 

00:1."72 01 U4 96 OB l...DA A DELAY ::~ 


001"73 O:l.B6 f~ 7 02 STA A 2YX I LOAD M':> WITH DELAY2 

00174 0108 [7 03 ~HA f! 3YX I LOAD L.2 l.JITH PULSE WIDTH 


00 :1.76 01BA 96 09 LDA A DFLAY J 

00177 01BC A7 04 ~:;TA (.1 4~X I LOAD M3 WITH DFL.AY3 

00:1.78 O:l.8E E7 05 ST A B ~'i ~ x I LOAD L.3 WITH PULSE WIDTH 

00180 0190 39 F<TS 

00'1.B? * THIS ROUTINE SHOWS THE THREE DELAY VALUES ON 
OOJH3 * THE ET-3400'S SIX 7-SEGMENT READOUTS. 

00:1.85 019:1. BD FCBC SHCll.J .J~:>R F~ED1~3 I RESET fl.TSF'LAY TO 1ST LED 
OO:l.S6 0194 CE 0007 L..DX :!:DEL.AYl I START DISPLAY WITH DEL..AY1 
00l13"7 019? C6 03 I... flr:i B :#:03 I DISPLAY 3 BYTES 
00:1.813 0:1. 99 BD FD7ll ...!Sf< DSPI.. AY I DI!:>PLAY DEL.AY:L, ..'"). AND 3 

00:1. 90 O:L 1i>C 3~;> fn~; 

00:1.92 END 

SYMBOL TABLE 

MlNflLY 0000 1:MTE:L ()()():I. Fl°ATE2 0002 RATE3 0003 FINAL1 0004 

FINAL2 000~) FINAL.:3 () () () l.J flFLAY:I. 0007 DEL..AY2 0008 DELAY3 0009 

JNTEF<:t. OOOA INT Efi· ::~ OOOB INTEr-\'3 oooc I.JI R(~ OOF7 CR1 flOOO 

CR2 13 0 0 :I. CF~3 fl()()() Ml fl()():~~ L.1 B003 M2 EI004 

1... 2 fl()()~) M3 B006 1...3 B007 f<ESET FCOO INCH FDF4 

1;;:EDIS FCBC DSPL..AY FD7B CL.DST!:< () 100 INITIA 01.05 WFl°MSTF"I° 0110 

KEY O:l.2f:i CONT 01.33 CYCl... E 0137 NEWFN 013E NEWFN1 014 !'.'i 

NEWFN2 Ol4C NEWFN3 0:1. 4E NEt.IFN4 O:L '.56 CHANGE 0157 CHNG1 015A 

IHMMEI~ 0164 Bf< I TE:F~ O:l.6A F<ESTDF< 01.t>E 1...0AD 0179 SHO W 0191 •
.... ......, TOP 
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Now••• 
You, the small systems user can enjoy 
the advantages of Hl·performance 

J,o,oJ. c<»l computer graphia 



Power-one, a leading 
suppller to the Disk Drive 
Industry, now offers a 
complete llne of power 
supplies for FLOPPY DISK 
and new WINCHESTER 
FIXED DISK appllcatlons. 

Call or Write for our 
New catalog. 

WINCHESTER FIXED DISK 
SHUGART. CENTURY  MICROPOLIS are just a few drives powered by this new 
universal model. Powers (1) Winchester drive plus controller circuitry. 

1st o utput 2nd output 3rd Output Model Price 11 · 91 

+ 5V @ 9A - 12V @.8A + 24V @ .5A / 4.5A PK CP384 S120.00 

FLOPPY DISK · SY..- ' MEDIA 
BASF. SHUGART. PERTEC  SIEMENS plus all other popu lar SW ' media drives. 

CP323 powers up to !4l drives simultaneously. 

FLOPPY DISK · 8"' MEDIA 
SHUGART  PERSCI . CDC . WANGCO p lus many other single and multiple drive 
applications. 

CP272A powers Persci Drives <i ncludes unregulated 7 - 10V @ 1.2A / 10A PK>. 
HTAA-16W powers Persci controller. 

@Pa•er-anea.c. PamersuPPLJes 
Power one Drive • Camarillo, CA 93010 • mos> 484-2806 • TWX 910-336-1297 

Eastern Regional Headquarters · !S18> 399-9200 
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1st output 2nd Output Model Price 11 · 9> 

+ 5V @ .5A l .7A PK + 12V @ .9A / 1 .8A PK CP340 s 44.95 

+ 5V @ 2A + 12V @ 4A CP323 s 74.95 

1st output 2nd Output 3rd Output Madel Price 11·91 

+ SV @ 1A - 5V @.SA + 24V @ 1.5A l1 .7A PK CP205 s 69.95 
+ 5V @ 2.SA - 5V @ .SA + 24V @ 3A / 3.4A PK CP206 5 91 .95 

+ SV @ 3A -5V @.6A + 24V @ 5A / 6A PK CP162 $120.00 

+ SV @ 1.7A / 2.2A PK - 5V @ .15A l .2A PK + 24V @ .2A / 3A PK CP272A s 91 .95 

+ SV @ 2A + 12V @ .4A - 12V @ .4A HTAA-1 6W s 49.95 

Gasuse 

Mike R Firth, 4712 Northway Dr, 
Dallas TX 75106 

Gasuse is a program I wrote to use 
facts I record in a notebook in my car 
to produce useful information. I note 
the mileage of my car, the cost of the 
gas, and usually the gallons and dol
lars of the purchase along with the 

state of purchase and date (for tax 
purposes). Aside from the special 
features noted below, the program in 
listing 1 consists of the initialization 
routine (lines 1010 thru 1084), the 
main loop (1100 thru 1900), and rou
tines to allow for missing information 
(2000 thru 2190) and printer output. 
The main loop continues until 0 is 
entered for the miles. The program 
does not permit entering a lower 

mileage than the last mileage reading. 
The missing information section will 
permit computations if two of the 
three items- price, gallons, cost
are known. 

The information printed out 
includes the entered (or calculated) 
numbers-miles at purchase, dollars, 
gallons - then two figures for this 
step-miles since last fill and miles 
per gallon. Then there are total 
figures-miles since start of trip and 
mileage since the start in terms of 
total dollars and total gallons. The 
total miles and mileage are figured 
anew at each step to smooth out 
errors. 

Notes on odd items: lines 40 and 50 
save retyping the commands used on 
the Wang for disk storage. U$ con
tains the character to move the cursor 
up one line. This results in the display 
being solid information, neatly 
arranged, with data entered on the 
bottom lines. The Select Print 
statements after line 8100 are the 
means of assigning the printed out
put. Only one device can be selected 
at a time, where 005 is the video ter
minal and 215 is the fast printer. Lines 
9400 thru 9406 are special functions 
that relate to special keys on the. ter
minal and permit controlled listing of 
the program. Wang uses % for image 
statements, where most BASICS use : 
in my experience. 

Table 1 is an example output from 
listing 1. (See table 1 and listing 1 on 
page 124.) Please note that while two 
of the segment mileage figures vary 
considerably (17.9 and 40.1), the 
average mileage stays in the mid
twenties. One reason that segment 
mileage will vary is that the tank is 
not filled to the same point each time. 
If 10 gallons are used in 250 miles, but 
only 5 are purchased the program will 
give twice the mileage for that seg
ment. However, when one has to fill
up with 10 gallons after only 125 
miles, the mileage will drop . 

Note that the totals are run up each 
time the program is run, which repre
sent a page in your notebook-all the 
gas purchased on a trip or a month's 
driving. To add to a list, simply take 
the old list's starting mileage and the 
final totals as the first entry, (see table 
1 for example). 



CP/M • VERSION 2 FOR TRS -BO* MODEL 11 NOW AVAILABLE 

DIOITAL RlHARCH ,_~/~ 
0 CP/M FLOPPY DISKETTE OPERA.;;m sYS. 
.. 	 TEM - P ages '"'ppt.ed on Mlleae eomplltle w:lh 

=M~::~i t~:!°~~~il= 
"'Jufod lof most ~ oompmor oi~ s)'$l(lms ~· 
IAJ tb'1ri StwS.ngwio . ~arOuaddrensal)t, Alt.w! 

gr H~;,fO~~~~~r12va~~M~:1o~o.;i 
phn m.Jnt Olli.ff ~i.irabCJl't'I avWIH on ltl(! $hGff 

$14$1125 
CP M •'t!l:m)n ; ll'IOI 1111 tomw1n; .,.w.able !mn"M!dl.SIC!tyJ 

$170/$25
0 MP/M" $300IUO 

~f~I 
0 	 MAC - 8080 Macro A.si.oml::fet Full Intel rnaao oet1r.· 

t.M\ Pt.O\.IOO Op• ~ RPC.. IAP, AEPT TITLE, 
PAGE a.no MA.Cue Z80 'itw.:1ry .nctudifd Proouc~ 1nto1 
atnoll.t lO he• OUIPUI plus symcols l!!e IOt USO by SID ($04!: 
botowl se s,su 

0 	~!~==~~s~~~=-= ""° f'll!ittlg,am lltdlLOS ~ uSOd W11'l MAC, PIOV>des 
tuY symbok Dtcillly OI memC>fl' IAt>ols ano eo11<1t~ vll).u•,. 170rl1S 

0 zsm - M•DOY• tOf Z&O ReQU1rH2BOCPU SOS1SU 

0 	 TEX - rr111 l(m\l!lll'f 10 ae:.i. ~ed. page-rium
tM!l'eo al"d~COO)'lfomlOUfaiiti•tllles owactatile 
todl Orpnntt!t •.• 17WS15 

0 	 DESPOOL - Progu•'"' ta pcinl"llt 111T1Uunoout pnn11n9 
ol c111r.:1 tlom o w"\lkt UCll' elewlH anoCher pr~am 
r1om111eeon101t S<t !r'SS 

,-,r: tMtc)f;t_ _.,,J/ 
er- 1 ff>'~i..J~ 

MJCROSOFT 
D BASIC110 - Oi1k E•t4Jndo<I BASIC, ANSI comp;u.blct

1 ::; ~~1!oiot"'" WHfl.E. WEND Cll8$';Q%,s~; 

CJ BASIC COMPILER - Un9uage COIT\Dillblo *''" 
I 	 OASIC-80 Mid J·10 llmtn lastOf e.:ocutton. Prowces 

ti :t,"'c::.~~;~1}~~.::~ 
t:ooo moo..iles USQ.fSll 

0 FORTRA N-80 - ANSI "ff le.&.eQPI tot COMPUJ(J 
' Pull many tU ICW'610M llnduOH. fe!Oellltlle ClbfoCI corn· 
" 	 t:<:~~l~~"Y "'It! INNO• A._';_~°:; 

D COBOL·80 - 1.ovol 1ANSI 14 ~..a C080l plut 

i mo11a1LeY1H2 r.-~. ,eq11..... ~ndinde•OC1!"9 


~W > 	 ~;rr~:R~oo~~J~~~J'~~: 
~~~· c!"~!:~:'s1~·~ ~~~i::c~ 
1c,<Hh'\· nand1ln9 • •1 ans.ons ln<luaea COmCJ,,l!blo as· 
:!'::d,=""~·c~6.~Jou1;atH t.ot ~'; 

0 	 MACR0-80 - 8060 1.80 Maao An~ Wot • 1'111 
• Zieg mn.omoncs a.upportoO RolocAWlla hnlr.ablo cutput 


~· =~ Man-oor end Closs Aeliie;:~,~~ 


D XMACRO..S6 -e086c,~111u~ ADM.u:.roUICI 
~ 1o111~ty roa111ut1 Of MACRQ..80 ~cll:•ge Mnef'nOfUCS 

:n~f~\'=~ lrom PntO' ASMB6 Cotrc>a~~1\.~~ 
0 EDff-80 - Very r..u.1 1andorn aeceu ten od•!Ot IOI ie.:1 

1..Q w1111 °' w.ll'IOIJI lire numt>ers GIObal 1nd 1r&ua.11no com


mt1nd:i wtiPOl104 Fi&o ~10 ul.Jlty lndudod lllJS 15 


lltCRO FOCUS 
0 STANDARD crs COBOL - ANSI 7• COBOi. 

~ 	 ~~:oi~~!~i::SYo5..:~~i~i!: 
a)'r'llllmlC IO.JOI~°' COOOI. moduln and a f\111 tSAM .... 
'"~f)' Also pro;n1m 509mcinU1i.ori mler4lci1Vfi oeoug 
aino po....1WllA ~liCtlvo fl•!~ to s,uppon ~ 
atld unpltldOCll!>G CAT IOHA IOll'f\ltling from C090l 
P'Ogfilms usod Wl:h any Cbntl 1orrn1Nt SISOllSO 

0 FORMS2 -CATtooenOdllOf OulputrsC080LCSMD 
1, OC1Kt10tion1 tor copying 1n&o CtS COBOl. PfOIJrilltnS 

:~1=0c~a~~~u.:=~~:n 
'orm.Jl.S No ll'OgalTlmlng ••0Clntlf'IC9 rlffded Outpu1 
Ptogtllm 4rGClly ~ tq CLS COBO\. (Slilnd.llrd) 

. 1200/S20 

(~~( 
I 

EIOOS SYSTl!MS _ , :::"" 

0 KJSS - Koyoo ~ S6Quenrl~ Soi!reti Ofla11 com
(l olO•• Mul•.XCl)'i."CJ~11~NJ•ndDlloe1~sHo 

m.1t\Agetnent ~ tJl.jo.1-1'1 t.11MJ' t\ind1on:1 lot 16 OI' 

!.:v:u~:c,;~~~l=v.:e~=~ 
M>Closoll IQl'mtl1 IOI usa w.1h FORTRAN-80 or cooo... 
80. etc.. U3~12l 

D KBASIC - M1trosot1 0 1ill. E.a1und0d FJAStC wi1n QJI 

OJ 	 =~·h~~~odb~~o=~r.:"i:~: 
l(ISS REL as OMtribod obcwo ~l'ld 11 sampl& m11rJ Ii$! 
p;ooram ..15851"45 
ro 11censca u 11ers o t M1c rosot1 OASIC ao 1MBA S1C1 

$4J 5 1• 5 

STAUCTUAllO SYSTl:MS GROUP 
0 	 G ENERAL LEOGER -111 11t1•ct••e;anau(' •1Cj1•1 .,.~ 

'""Pf0¥•c;ting prool ,\nd lt'PC)JI OUIPUI!. CuS!OrT'l•l.ll•On 
ot COA cr1t.a l~ 1t1fllfat:l•~Olt Mvllllllctnt",lncf'I tKCG11nil 
1ng centara E•t ons.1¥0 t: n•c1,1ng oer'o•mi:ocl 1111 dOll l• 
~111 tor OIC)QI COA c0trec1nen 01 c J ouH•il l enrno~ 
m.Jy oe tiatcnod pr10t 10 potot•nr.i Clo:wio p1ocod.url'l 
"ulom.1hC.1tly b;"J t los uo 1npu1 hlC1$ t4o w 1nCludc!s S1~1 11 
mcnt ol Ch111nQe :t1 11'1 F' rn •nc ial Poso11on A~ouues 
CBASC-2 S898'S2 5 

0 	 ACCOUNTS RECEIVABLE - ODen ·~ sys.tom 
~~ •or in1emal 1190d 1eportS ano CU110mer-cm
onllld sllltment and Dilling OUf"J)OSH ()n..LJ.no Enquiry 
oermit.s .nformallon IOI" Custc:mtf Serviee a.no Cioo11~ 
l)al1rMtlCS lnlOd~e &o O&rtetal ledgoof oro¥1dod d bO!fi 
sy1&emsus.od Roq•.10HCBASIC·2 llH.'1211 

0 	 ACCOUNTS PAYABLE - Provtdos 11gD<1 st:.lo· 
merits of KCOUf\t:t. tiy vof\ltof ......111 check wrmng tOf 
sotoct«i 11wocos C;an bo usoa #orWt or Wltn Genl!f.al 
Lod(I- 1nd'0t with NAO Fleo.ii1es CBASIC.,Z SGH/$25 

Software for most popular 8080/Z80 computer disk systems including 
NORTH STAR, iCOM, MICROPOLJS, DYNABYTE DB8/2 & DB8/4, EX/DY 
SORCERER, SD SYSTEMS, ALTAIR, VECTOR MZ, MECCA, 8 " IBM, 

All Lifeboat programs require CP/M, unless otherwise stated. 

_ _ ,,,,...,,~ 

G,,.--~~¢.( 
ORAHAll·DOAIA.H SOFTWARE SYSTEMS 

72 ~E~~!:!L~EE~,!,R;-~~m~~~1~: 
,., 	 ~ount1ng p01e1tn9os are aulom.atically pos'8d Usor osi.it>

b ho1 tuslomtted CO..A P10.... 11ansac:i.on ~Mtr. 
IO(Ord ol }Oll!Nlf Qn1ftOI. lnal ba.l:tnclH anG ~ dos· 
1ngs J<oopt t 4 month rustory o1rtd 111ond&s como.inson of 

~~!J:ina~~ ptCIYM>Us year Ro<1_~11H i::~'i;~ 

0 ACCOUNTS PAYABLE - Ma..n1iJnsW1ne1otlisl anc:1 
\l.J choclt. IO!Jd.ler. Performs cuh tlOw 1~1 fl(l1it.Jlio 
fiiJ wrltH CIM!des to 5')0Cll le YOndor fOI ~n llWOICOS or 

tan mako p(llr1.lll l P'lf!TIOl\1$ . AutorNlllC.111)' posls lO 

~)'~!~R~~':'a~~~11CT'S:,~.~~~~~
'4HfUS 

0 ACCOUNTS R ECEtVAB LE - Clo.alcts 1~ bat.>nco 

~· :.=;p~a:.::1=::·!f:m::n;.=~~ 
~I l);'lymoftl •C11¥1ty Rocorp1s CAtl tie poslod 10 OtlOt• 
Qnl ladgOf accoun ts. Entuos au1em.n1tca11v llf)da10 
CORAHAM·DORIAN 90no1:al kldgOf ot l\lft$ 0$ ISolt'CI olOno 
&)'SIOm Requites C8ASIC·2. Supplied on SOutco 

$495fSJS 

9 r:~o~~~T!~,~~,F~~~= 
11 s1.110 '"";' P.inu ~rron 1og.J1c-i. c.Jwdu;, QUar10rfV 10· 

potll M1<I w .2 lOfms Can ~1a1e ad hOc rOOQfU and 
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Tell it 
and forget it... 
... the new CY 500 stored 
program stepper motor 
controller runs its own program, 
freeing your host computer 
for other jobs. 

No more one-pulse, one-step operation 
requiring your host computer to tie 
itse lf down to a stepper motor. Now 
Cybernetic Micro Systems brings you 
a function-oriented stored program 
stepper motor contro ller that allows the 
user, or host computer, to program 
it and forget it .. . 
The CY500 executes 22 hi-level 
instructions, either in command mode 
or as a sequence of internally-stored 
commands, using single byte code such 
as ·p· for position , 'R" for rate, and ·s· 
for slope. Parameter values can be 
expressed in ASCII-decimal for 
keyboard programming or binary code 
from the host computer. Parallel or 
serial communicat ion. 

The stored program capability al lows 
the use of 'DO-WHILE ' program looping 
and 'WAIT-U NTIL' operation . Ten 
different operational modes allow 
absolute or relative positioning, full-
or half-s tep operation, hardware or 
software control of direction. start/stop, 
... and many more. 

Numerous input and output control 
lines allow synchronizing the CY500 
with external events or devices and 
al low each step to be triggered. 
Stepping at rates up to 3500 steps/sec, 
the CY500 also provides ramp-up, slew, 
and ramp-down operation, all under 
software control. Two interrupt lines 
request the host's attention if needed. 

This +5 volt N-MOS TIL-compatible 
controller is available from stock, today, 
for only $95.00. Contact Cybernetic 
Micro Systems. We want to see you 
program your stepper motor and then 
. .. forget it. 

Cybernetic Micro Systems 
445-203 South San Antonio Road 
Los Altos, California 94022 
(415) 949-0666 

(Use your MASTER CHARGE or VISA 
charge card) 

Listing 1: Casuse program for determining mileage. gas efficiency. and keeping track of 
gas expe11ses. 

10 REM PROGRAM GAS TO FIGURE MILEAGE 

40 REM SCRATCH F " GASUSE" 

50 REM SAVE DC F ("GASUSE") " GASUSE" 


110 U$ = HEX(OC) 
1010 PRINT " I COMPUTE AND DISPLAY GAS MILEAGE" 
1020 PRINT " ENTER ZERO FOR UNKNOWN FIGURES. I WILL TRY" 
1030 PRINT " ENTER ZERO FOR MILES TO STOP" 
1032 PRINT 
1035 PRINT" ENTER 1. FOR SCREEN DISPLAY" 
1037 PRINT " 2. FOR PRINTER OUTPUT" 
1039 INPUT P9 
1040 PRINT 
1050 PRINT " STARTING MILES"; 
1060 INPUT MO 
1070 M7 = MO 
1075 IF P9 = 2 THEN BlOO 
1080 PRINTUSING 10B1 
1081 % COST DISTANCE TOTAL AVE TOTAL 
1082 PRINTUSING 10B3 
1083 % MILES GAL MILEAGE MILES Ml~EAGE 
1084 PRINT 
1100 PRINT U$: " NEXT MILES": 
1110 INPUT M1 
111 5 IF M1 =O THEN 1900 
1120 IFM1>M7THEN 1130 

TOTAL 

COST GAL 

1124 PRINT U$; " THIS MILES LESS THAN LAST, OR SAME" 
1126 GOTO 1100 
1130 PRINT U$;" GALLONS" : 
1140 INPUT G1 
1160 PRINT U1 ;" DOLLARS" : 
1170 INPUT D1 
1190 IF G1 =0 THEN 2000 
1195 IF D1 =0 THEN 2100 
1200 REM 
1210 MB=M1 ·MO 
1220 DB = DB+ D1 
1230 GB = GB+G1 
1245 IF P9 = 2 THEN B150 
1248 PRINT U$; 
1250 PRINTUSING 1252.M1 ,D1 ,G1 ,M1 ·M7.(M1·M7)1G1 ,M1·MO:MB/G8.DB.GB 
1252 %11 1111111111 $1111.11111111 .11111111!Ill.II11111111# #II. II $111111.1111111111. 11 
1255 PRINT 
1260 M7 = M1 
1290 GOTO 1100 
1900 STOP 
2000 PRINT U$;" GALLONS ENTERED AS ZERO, ENTER CENTS/GALLON": 
2010 INPUT C1 
2020 IF D1 =0 THEN 20BO 
2030 G1 = D1/(C1/100) 
2050 GOTO 1200 
20BO PRINT U$; " DOLLARS ALSO ZERO, NO CALCULATION POSSIBLE " : 
2090 GOTO 11 00 
2100 PRINT U$;" DOLLARS ENTERED AS ZERO. ENTER CENTS/GALLON ": 
211 0 INPUT C1 
2120 D1 = G1 *(C1/100) 
2130 IF D1 =0 THEN 21BO 
2150 GOTO 1200 
21BO PRINT U$; " CALCULATION RESULT IS ZERO: REENTER " 
2190 GOTO 11 00 
B100 SELECT PR INT 215(80) 
8110 PRINTUSING 10B1 
B111 PRINTUSING 1083 
B115 SELECT PRINT 005(64) 
8120 GOTO 10B4 
B150 SELECT PRINT 215(84) 
B160 PRINTUSING 1252. M1 .D1 ,G1 ,M1·M7 , (M1 ·M7)/G1 ,M1-MO:M8/GB.DB,GB 
B170 SELECT PRINT 005(64) 
8180 PRINT U$;TA8(64) 
8190 GOTO 1260 
9400 DEFFN 'O " LISTS" 
9404 DEFFN'1 ",9999" 
9406 DEFFN'2 "000,9999" 

TOTAL AVE TOTAL TOTAL 
MILES COST GAL DISTANCE MILEAGE MILES MILEAGE COST GAL 

1202 $4.19 7.5 201 26.8 201 26.B $4.19 7.5 
1453 $5.75 10.1 251 24.B 452 25.6 $9.94 17.6 
1604 $2.59 5.0 151 30.2 603 26.6 $12.53 22.6 
1715 $3.45 6.2 111 17.9 714 24.7 $15.9B 2B.8 
1995 $3.95 6.9 280 40.1 994 27 .7 $19.93 35 .7 

Table 1: Sc1111µ/e 011tput fro111 listing1. To determine accurate gas usage take m1 average 
over several res11/ts. 

Circ le 52 on inquiry card . 
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Stanley's office staff says Stanley always stays plete screen handling capability. The optional 
one step ahead. So no one was surprised when he packed decimal fonnat saves 'On mass storage by 
showed up with Microsoft's COBOL-80 for the as much as 403. And as Stanley puts it, "With 
office computer. That's when things started my floppy disk system, that's a big plus'.' 
happening. Stanley can't say enough about his new addition 

As Stanley explains, "Suddenly, the whole to the office. "COBOL-80 supports indexed and 
business operation is more efficient. I use it for relative files, including DYNAMIC access, FILE 
everything: inventory, payroll, record keeping, STATUS, START, READ NEXT, DELETE 
customer and employee files. Since COBOL is the and REWRITE. Best ofall, interactive ACCEPTI 
standard language for business and conunercial DISPLAY gives the most powerful screen handling 
applications, more programs are written in COBOL capability possible. 
than any other language. Believe me, nothing ' 

4Frankly:• says Stanley, "Microsoft COBOL-
beats it in tenns of. powedul use of disk files, 80's petformance is so superior it's set a whole 
data manipulation facilities and interactive ter new standard of efficiency for my staff. My new 
minal communications'.' motto? 'Shape up or ship out'. Thanks Microsoft, 

Stanley added loudly, "And that's versatility and my office will never be the same'.' 
efficiency I'd like to see more of around here. The COBOL-80 package for the CP/M or 

"My COBOL-80 package from Microsoft ISIS-II operating system with documentation is 
includes the MACR0-80 assembler, LINK-80 $750. Documentation may be purchased sepa
linking loader and LIB-80 relocatable library rately for $20.._Dealer purchases and OEM 
manager. I can even call FORTRAN, BASIC, license agreements available on request. 
assembler and COBOL modules from a COBOL
80 program. It's perfect-a-total software develop --.//r?I . 
ment package:· exclaimed Stanley. MllllCROSO 

Microsoft's COBOL-80 is an ANSI-74 standard JJT~- ,:
I 

10800 N.E. Eighth Suite 819COBOL that supports such advanced data Bellevue, Washington 98004manipulation verbs as COMPUTE, INSPECT, 206/455·8080 Telex 328945 STRING, UNSTRING AND SEARCH: three

dimensional arrays; full COPY facility; and com- We set the standard. Clrole 53 on Inquiry card. 
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String Comparator 
for Horizon 
Richard W Lindberg, 9302 Mayrene Dr, 
Garden Grove CA 92641 

As a recent purchaser of a personal computer, and an 
even more recent subscriber to BYTE, I look for program
ming articles to help expand the horizon of my Horizon. I 
scanned the September 1979 issue as soon as it arrived, 
and was intrigued by the article "A Similarity Com
parator for Strings," by TC O 'Haver on page 58. Realiz
ing changes would be necessary, I immediately set out to 
translate it to run in North Star BASIC. 

The first change required was the replacement of the 
string operator MID$(A$,l,1) with A$(1,I) in statements 
130, 140, 230, and 240. (Note that North Star also allows 

Listing 1: Similarity comparator program in North Star BASJC. 
adapted from the program by T C O 'Haver . 

8 DIM A$(64).B$(64).Z$(64l.Al$(64),Bl$(64) 

10 T=O 

20 P= 3 

30 !"FIRST WORD". 

40 INPUT A l$ 

50 A= LEN(A l$) 

55 A$(! ,A)= Al$ 

60 !"SECOND WORD", 

70 INPUT 8 1$ 

75 IF Al$=B1$ THEN !"EXACT MATCH" 

80 B = LEN(BI$) 

85 8$(1. Bl = 81$ 

90 IF A>B THEN B=A 


I 00 FOR M = l TO B 

110 C=O 

120 FOR I= I TO M 

130 K$ = A$(B·M + I.B-M +I) 

140 L$ = 8$(1,J) 

150 lF K$=L$ THEN C =C +I 

160 NEXT I 

170 C = C IP 

180 T =T+C 

190 NEXT M 

200 FOR M=B+ 1 TO 2·B- l 

210 C=O 

220 FOR I = l TO 2·s-M 

230 K$=A${1,J) 

240 L$ = B$(M·B+l,M·B+J) 

250 IF K$=L$ THEN C=C+ l 

260 NEXT I 

270 C= CIP 

280 T = T + C 

290 NEXT M 

300 S= lOO 'T/BIP 

310 !S, "%" 

320 T=O 

325 B$=Z$ 

330 GOTO 70 

340 END 
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the implied LET and the use of I for PRINT. ) The next 
change was the addition of a D!Mension statement to 
a llow strings greater than 10 characters in length. Then 
when trying to compare two strings of different length, 
the computer threw me out! This necessitated having 
enough blanks in the shorter string to match the length of 
the longer one. To accomplish this, strings A$ and B$ 
were set to 64 blanks by the dimension statement, and 
temporary strings Al$ and Bl$ were used to read in the 
input string data and compute the lengths A and B. Al$ 
was then placed in the first A characters of A$, and Bl$ 
in the first B characters of B$, leaving the remaining 
characters blank. Blank string Z$ is used to reset 8$ to 
blanks before testing a new string, otherwise there would 
be unwanted characters left in B$ if the previous string 
were longer than the new string. This was noticed when I 
followed O 'Haver's test sequence, and fou nd that POO 
gave a 100% match with POOL, because the previous 
test string was COOL and the L was still there . So with 
the addition of line 325, I knocked the L out of it and had 
the program running. The address strings took many 
seconds to run . 

Listing 1 gives the program as adapted to North Star 
BASIC Version 5.0, and listing 2 shows a sample run for 
comparison with the published run . Note that the agree
ment is quite good except for POOL ROOM, MAIL 
ROOM, and the long address strings . These differences 
are possibly due to the addition of the trailing blanks to 
fill the shorter string. A speedier version would be even 
more useful, and I am looking forward to the assembly 
language version - who would like to write it? 

Listing 2: Two sample executions of the program in listing 1. 

RUN 
FIRST WORD ?POOL 
SECOND WORD ?POOL 
EXACT MATCH 

103.125% 
?POOR 

45.3 125% 
?COOL 

45.3125% 
?POO 

45.3125% 
?POLO 

28. 125% 
?LOOP 

18.75% 
?PAIL 

12.5% 
?POOL ROOM 

20. 164609% 
?MAIL ROOM 

3.0178326% 
?PO/OL 

14.4% 
?0000 

40.625% 

RUN 
FIRST WORD ?T.C. O'HAVER 710 HILLSBORO DR. SILVER 
SPRlNG MD. 
SECOND WORD ?TOM O'HAVER 710 HILLSBORO DR . SILVER 
SPRING MD. 

77 .241074% 
?R.D. O'HAVER 710 HILLSBOROUGH RD. SILVER SPRINGS FL. 

14.492063% . 



APPLE OWNERS 
EXPAND YOUR SYSTEM 

WITH 8 '' FLOPPY DISK 
FROM WIZARD! 

Many software programs are restricted by the 116 K available on the 5" disk 
drives now on the market. Some business programs require 1 2 or more disk
ettes, which can be both confusing and error inducing. 

WIZARD offers four solutions: 
"WIZARD 1+1": single 8" drive system; 256 K $1695. 
"WIZARD 2 + 2" : two 8" drive system; 51 6 K $2495. 
"WIZARD PLUS" : two 8" drives, double sided; over 1 megabyte $31 50. 
"WIZARD 1O" : 10 megabyte Winchester drive, formatted as one file. $4795. 

All systems are ready to run, fully assembled and tested, and include: 
SHUGART full size 8" floppy disk drive(s) . 

Controller Card for your Apple (48K RAM required) 
All interface software, cables , connectors, cabinet and power supply. 

ON E YEAR parts and labor warranty from defects in material and workmanship . 

WATCH FOR NEW WIZARD PRODUCTS FROM D&T ELECTRONICS: 
we are currently developing other hardware and business software. 

ALL SYSTEMS 	AVAILABLE NOW (stock to two weeks) . 

SEE YOUR LOCAL APPLE DEALER, OR CONTACT THESE WIZARD DISTRIBUTORS: 

MAR-COMP COMPUTER DISTRIBUTORS, INC. 
17 5 East Edgewood Drive PO BOX 91 94 

McMurray, PA 15317 Austin, TX 78766 
(412) 	531-5445 (512) 345-9729 

DEALER INQUIRIES INVITED 

SOFTWARE: We have software available to run on these expanded capacity systems; please 
send for our list. 
If you are a software writer and have programs currently on 5" that would 
benefit from the expanded capacity of our 8" systems, we would like to hear 
from you . 

WIZARD is a registered trademark of D& T Electronics , Inc . 
Apple is a registered trademark of Apple Computer, Inc . 
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Sorcerer User's Group 
in Ann Arbor Ml 

The Sorcerer User's Group 
and their newslet ter, The 
Sorcerer's Apprentice, are 
based in Ann Arbor Ml. 
The group meets once a 
month at the Newman Com
puter Exchange and the 
newsletter is printed every 
month and a half . The 
group's object is to spread 
Sorcerer- related information 
to all owners and to get as 
much out of the machine as 
possible . Contact Dave 
Bristor, 1530 Washtenaw, 
Ann Arbor MI 48104. 

Computer Group for 

Medic ine and Sc ience 


Microcomputers in 
Medicine and the Sciences 

comput., mart 
otn•w J•r19Y 

Computer Mart al Hew Jersey 

.501 P.oute 27 


lselln. H.J. 08830 

(201) 283-0600 


HOURS, 

Open a t 10om. 


Tuesday through Saturday 


Association is an organ iza
tion devoted to aiding 
members of the medical and 
scientific communities gain 
working knowledge of com
puters and their uses in 
research and practical ap
plications . Meetings are ac
credited seminars covering 
languages and applications 
of microcomputers. They 
meet in the Chemistry 
Building, Rm 105, Universi
ty of South Florida, Tampa 
FL, on the fourth Thursday 
of the month at 7:30 PM . 
Their newsletter is called 
MIMSA New s. 

Software World 

Called the Software 
World, this quarterly 
publication from England 
contains programs, book 

th• 
mlcrocomput•r 
p•opl•® 

THE VITAL 
IMGREDIEMT: 
EXPERTISE 

Defore you buy your new 
microcomput er, chonces ore 
you hove o lot of questions. 
Important questions that 
could mean the difference 
between o working syst em 
and o wasted system. The 
vltol Ingredient Is expertise. 
The microcomputer people ot 
Computer Mort ore expert at 
answering your quest ions 
and helping you put together 
the best system for your 
application. Whether It's for 
business, the home, or the 
laboratory, come see t he 
experts at Computer Mart 
of Hew Jersey. We have the 
vital Ingredient. 

rev iews, new products, and 
computer related business 
items . The subscription rate 
in the US is $64 a year . The 
newsletter is one of a series 
of three software related 
publications from A P 
Pub lications Ltd , 322 St 
John St , London EClV 4QH 
ENGLAND. 

Compucolor Use r's 

Group 


The Canadian Com
pucolor User's Group meets 
on the second Wednesday of 
every month and invites 
users as well as interested 
onlookers to join and utilize 
the program library . For 
more information , contact 
House of Computers Inc, 
368 Eglinton Ave W, Toron
to, Ontario M5N 1A2 
CANADA. 

Club 1802 

Newsletter 


Club 1802 is a newsletter 
published for users of 
microcomputers which are 
based upon the 1802 pro
cessor. Programs, book and 
program reviews, want ads, 
items for sale and letters on 
related subjects are included . 
The newsletter is published 
twelve times a year and cur
rent rates are scheduled to 
be about $10 a year. For 
more information , contact 
Club 1802, POB 985, 
Dickinson TX 77539. 

Apple Dayton 

This Apple II users group 
alternates their meeting 
dates between the second 
Wednesday of odd 
numbered months and the 
second Thursday of even 
numbered months to allow 
different people to attend at 
least bi -monthly . Meetings 
are held at Computer Solu
tions, 1932 Brown St, 

Dayton OH, at 7:30 PM. 
For more information , con
tac t Apple Dayton, Robert 
W Rennard , 2281 Cobble 
Stone Ct, Dayton OH 
45431. 

Sorcerer User's 

Group Newsletter 


Th e Exidy Monitor is a 
monthly newsletter intended 
for users of Sorcerer 
microcomputers . The 
newslet ter contains pro
grams and other technical 
articles plus a software 
library buyer's guide for 
members and nonmembers. 
For information , write to 
The Exidy Monitor, c/ o 
Computer Mart of 
Massachusetts, 1395 Main 
St, Waltham MA 02154 . 

Computer Club in 

Central Nebraska 


Compusers is a new club 
for anyone interested in 
computing, particularly 
owners or prospective 
owners of microcomputers 
of any make . Meetings are 
held on the third Monday of 
each month at 8 PM . Dues, 
by-laws, and permanent of
ficers are not yet establish
ed . For more information , 
contact Rocky Friend , POB 
2064, Hastings NE 68901. 
Their monthly newsletter is 
a lso available from the same 
address . 

West German 

Microcomputer Club for 


Radio Amateurs 


The DAFG / GART Ger
man Amateur Radio 
Teleprinter Group has 1300 
members who use SDK-85, 
KIM-1, PET 2001, TRS-80, 
Apple IL and other 
microcomputers for amateur 
radio operation in RTTY, 
FAX, SSTV, or CW . The 
membership fee is DM 35.00 
annuaUy. Thenews~t~~ 
RTTY, is published six times 
a year. For more informa
tion , contact Manfred N 
May, Herrenstr.56, D 5014 
Kerpen-Sndf. Or contact R F 
Matthaei, Beisserstr.45, D 
2000 Hamburg-63, uC
Referat, WEST GERMANY. 
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• 360 361 362 363 364 
355 356 357 358 359 
350 351 352 353 354 
345 346 347 348 349 

• 340 341 342 343 344 
335 336 337 338 339 
330 331 332 333 334 
325 326 327 328 329 
320 321 322 323 324 
315 316 317 318 319 
310 311 312 313 314 
305 306 307 308 309 
300 301 302 303 304 
295 296 297 298 299 
290 291 292 293 294 
285 286 287 288 289 
280 281 282 283 284 
275 276 277 278 279 
270 271 272 273 274 
265 266 267 268 269 
260 261 262 263 264 

LOADED WITH INNOVATIONS 
• 40, 80 or 120 columns (software selectable) 
• Non-thermal paper, pin feed 

225 226 227 228 229 

$835. Serial (RS-232C) 

$895. IEEE-488 


For more information contact: 

MICROTEK, Inc. 

7844 Convoy Court 

San Diego, CA 92111 

Tel. (714) 278-0633 

Circle 56 on Inquiry card. 

• 	 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 9V2" 
• 	 Parallel , serial (RS-232C), and IEEE-488 


interfaces available 


OUR UNIT PRICE 

$750. Parallel 
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BUILDING BLOCKS FOR MICROCOMPUTER SYSTEMS, CONTROL & TEST EQUIPMENT 

R2 1/0 
2K ROM 
2K RAM 

3 Serial Ports 
1 Parallel Port 

WIRED: $295.00 

QUALITY MICROCOMPUTER HARDWARE 

INDUSTRIAL• EDUCATIONAL• SMALL BUSINESS• PERSONAL 
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Free Newsletter on 
Process Instrumentation 

Systems 

A newsletter series entitled 
ControLoops covers the 
fundamentals of industrial 
process instrumentation and 
control systems. Theory and 
implementation on unit con
trol systems including 
cascade control, auctioneer
ing, and feedforward con
trol, plus application 
diagrams are featured in the 
series. For a Free subscrip
tion to ControLoops, con
tact E Ross Forman, 
Manager - Instrumentation 
Engineering Group, Day and 
Zimmermann Inc, 1818 
Market St, Philadelphia PA 
19103. 

PAX (Program 
Analysis Exchange) 

Succeeds 52-Notes in 
a New Format 

PAX is a publication 
devoted to the analysis and 
evaluation of widely used 
personal computing softwa· 

SPECIALIZING IN 


currently on the public 
market For which good sup
porting documentation is 
not known to exist . Back 
issues of PAX and 52-Notes 
are available For $1 each. 
Write to Richard C Vander
burgh , 9459 Taylorsville Rd, 
Dayton OH 45424, to obtain 
information on contributing 
articles. 

Ontario Society for 

Microcomputers in 


Education 


A group of seventy 
educators have started the 
Ontario Society of 
Microcomputers in Educa
tion in order to coordinate 
individual efforts and pro
vide a clearinghouse For the 
exchange of information on 
equipment, curricular 
materials, and teaching 
methods . The group's aims 
are to promote the use of 
microcomputers in all 
aspects of education, share 
knowledge of hardware and 
software, develop strategies 
for demonstrating the uses 

of microcomputers in the 
classroom, to assist in the 
development of software to 
meet specific curricular 
needs, and more. For more 
information, contact N 
Solntseff, Unit For Computer 
Science, McMaster Univer
sity, Hamilton, Ontario , 
LBS 4Kl CANADA. 

International Computer 

Club 


The International Society 
of Personal Computerists 
was organized to promote 
and advance personal com
puting on a world-wide 
basis . The society 's services 
include free software, free 
consultation, custom pro
gramming, conversions from 
one BASIC system to 
another, and group dis
counts on software and 
hardware purchases . Tid
Bits , the newsletter, is of 
broad general interest to 
compu ter users and hob
byists. The socie ty publishes 
several other newsletters 

16 KRAM 
FULLY STATIC 

MEMORY 


KIT: $279.00 
WIRED: $310.00 

TT-10 

tailored to Apple users, 
Heath users, TRS-80 users, 
beginners, and nonusers. 
Membership is $15. Contact 
International Society of Per
sonal Computerists, 4554 
Cristy Way, Castro Valley 
CA 94546. 

Southern New 
Hampshire Apple Group 

The Southern New Hamp
shire Apple Core meets once 
a month. The group is 
dedicated to Apple users, 
and they currently have 
plans to give public 
demonstrations of com
puters . Their newsletter is 
entitled SNAC Facts and it 
contains information con
cerning the meetings, items 
of general interest, and short 
programs. The members are 
building a disk library and 
are interested in hearing 
from other Apple users. 
Dues are $6 per year. For 
more information. contact 
SNAC, Computer!and of 
Nashua, 419 Amherst St , 
Nashua NH 03060. • 

RACK MOUNT 
CARD CAGES 

KIT: $200.00 
WIRED: $250.00 

TABLE TOP 
MAINFRAMES 
KIT: $340.00 
WIRED: $395.00 
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TEX and METAFONT, New Directions in Typesetting 
by Donald E. Knuth 

TEX and METAFONT,New Directions in Typesetting describes two systems that are going to change 
the typesetting / publications world. TEX is a system for typesetting technical text currently being im
plemented in PASCAL. It is in the public domain and is available to all who are involved in computerized 
typesetting. METAFONT, a system for design of alphabets suited to implementa tion on raster-based 
devices , permits a designer to give a completely precise definition to an infinite variety of typefaces. TEX and 
METAFONT are unique and powerful achievements whose concepts will be useful to: authors and ·s· 

I • • • • publishers; programmers and system designers in typesetting, graphics, and office automation; typeface 
designers and commerci<1I artists: co mpositors; university computing centers; and manufacturers of typeset
ting equipment. Foreword by Gordon Bell. A co-publication of Digital Press and the American Mathematical 
Society. 1979, 360 pp., ISBN 0-932376-02-9, paperback. $12 •. 

Data Processing Technology and Economics, Second Edition 
by Montgomery Phister, Jr. 

Data Processing Technology and Economics, Second Edition, is a comprehensive study of the data 
processing indus try from its inception through 1978-79. It provides quantitative da ta and insightful nar

C• 1' : rative on four topic areas : the marketplace, products, a pplications, and costs. Coverage includes operating 
r . ;: , I costs (to the user) and development, manufacturing, marketing, and maintenance costs (to the supplier) . 

~ .. :  Other topics include hardware and software reliability , computer (and peripheral) population, system perfor
mance with multiprogramming , software performance and usage, 1/ 0 technologies and costs, computer use 
by industry and government, principal applications, human performa nce factors, and the important com
puters. Data Processing Technology and Economics is for users, applications programmers and 
systems analysts, sys tem programm ers . hardware designers, and managers. A co-publication of Digital 
Press and the Santa Monica Publishing Company. 1979: 736 pp .; hardbound (ISBN 0-932376-03-7). 
$29. 95 · : paperback (ISBN 0-932376-02-9), S24. 95 • . 

Computer Engineering: A DEC View of Hardware Systems Design 
by C. Gordon Bell, J. Craig Mudge, and John E. McNamara 

Computer Engineering: A DEC View of Hardware Systems Design is the story of hardware systems 
design practiced at Digital Equipment Corpora tion from 1957 - 77 . It provides a set of case studies of classic 
design principles and techniques prac ticed under the real-world constraints of marketplace economics and 
continually evolving technology; an overview of the computer industry-insight into the complexities of its 
interrelated forces and an historica l perspective: and a description of the development of familie s of 
machines. Computer Engineering is for people who want to understand the evolution of hardware 
systems design: hardware systems designers, university students (used in computer architecture courses at 
Caltech and UC / Berkeley); management of companies planning systems or planning to buy systems: soft
ware engineers ; users . 1978, 585 pp ., ISBN 0-932376-00-2, hardbound, $19 .95' . 

Technical Aspects of Data Communication 
by John E. McNamara 

Technical Aspects of Data Communication provides a practical approach to the nuts-and-bolts prob
lems and solutions in configuring communications systems . It describes common pitfalls in systems design 
and ways to avoid the m. while a lso serving as a useful reference tool. Technical Aspects of Data Com
munication is int ended to fit between books that treat data communication solely on a system level and 
hardware manuals that specify in detail the function of each bit in each register. The book features: com
parison of protocols (DDCMP, BISYNC, SDLC), extensive explanation of interface standards (CCITT / V.44. 
RS232C, RS422, RS423) comprehensive appendices (how far-how fast? , modem options, codes (Baudot, 
ASCII , and others). UART. format and speed table for asynchronous communication, channel 
conditioning). Other topics covered are the 20-milliampere loop, telephone switching systems, error detec
tion, and digital tra nsmission and packet switching networks. 1977, 382 pp. , ISBN 0-932376-01 -0, hard
bound, Sl9 .95" . 

Digita l Press, Educational Services 
Digital Equipment Corporation 
12-A Esquire Rd., Billerica , MA 01862 

ORDERING INFORMATION 
·Prices a re U .S. only. (Con ta cl your nearest office of Digital Equipment Corpora tion, Educational Services for prices outside 
U.S.) Ten percen t discount for two or mor e copies. Shipping and handling c harges will be added to a ll orders not prepaid . 

Please specify number of copies: 

TEX and METAFONT, New Directions in Typesetting 

Data Processing Technology and Economics, Second Edition 
D hardbound D paperback 

Computer Engineering: A DEC View of Hardware Systems Design 

Technical Aspects of Data Communication 

0 Check enclosed. 0 Please invoice me. (Specify billing address if different 
from s hipping address.) 

Remit to: Dept.OPC. Digital Press, at the address above. 
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Implementing Dynamic Data 

Structures with BASIC Files 


In many computer applications 
where a large amount of information 
is to be stored, the need arises to sort, 
insert, and delete items efficiently 
using random-access tape or disk
based files. A common method of 
implementing a mailing list, for ex 
ample, is to add new names to the end 
of the current file and to delete names 
by putting a blank field in place of the 
names to be deleted . This minimizes 
the number of time-consuming reads 
and writes to the file. 

However, when this mailing list 
has to be printed in zip-code order, 
for example, the task becomes 
extremely slow as the number of 
names increases . This is because the 
number of file accesses increases ex
ponentially with the number of items 
to be sorted. One possible solution is 
to actually sort the file so that it is 
always in order . This is impractical 
because it necessitates the same sort 
opera tion as before, plus a complete 
rewrite of the file. 

With close examination of the pro
blem, you might decide that the file 
should always be kept in order by 
inserting a new name in its proper 
place. This is a good idea, but 
requires that you must move, on the 

About the Author 
T ed C11rter is emµl oyed al the T exas /11 
s lru111 e11ts Corµ orate E11g i11(;'e ring Ce11ter. /11 
J9i8. lie fo 11mied Sofhvare /11d11s tries , a rns 
to m softw are house. His interests i11clude com 
p uter sµ eeclr synthesis and conrp11ter a11to111n
lio 11 _ 
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Ted Carter 

902 Pinecrest 


Richardson TX 75080 


average, N / 2 names (for a file of N 
names) to make room for the new 
names. Again , with large files , this 
may take an inordinately large 
amount of time . 

In order to solve these problems 
successfully and efficient ly , you need 
a data structure that will permit an 
insertion and deletion of components 
without having to worry about where 
new components fit or what happens 
to the empty space left by deletion. 
The tool needed to create such a 
structure is ca lled a pointer. This is 
simply a number that points to the 
location of a desired piece of data . 
Using disk files, for example, a 
pointer to a piece of data is its actua l 
record number on the disk fi le. This 
takes advantage of the random access 
capabilities of a disk file so as to 
directly locate and read the data using 
the pointer value . 

Using pointers, a linked list , the 
simplest type of dynamic data struc 
ture , can be built. In order to build 
the linked list, every data record must 

BASE 

be accompanied with a pointer to the 
next element in the linked list. 
Therefore, space must be reserved in 
the file for a pointer value within each 
data record. 

A linked list is shown pictorially in 
figure 1. In a disk file, for example, 
you could store the base pointer value 
in the first record of the file. 
However, you need some way of 
knowing that the last data item Z 
does not point to anything . This can 
be accomplished by storing some 
special number not in the range of 
possible pointer values , such as zero, 
as the pointer va lue associated with 
the last data item. An important thing 
to realize is that records X, Y, and Z 
can pl·1ysica//y be in any order on the 
disk. However, they are lin ked in 
order and can be retrieved in order 
with absolutely no comparing or sort 
ing. 

Record insertion is also relatively 
simple. The ordered list is scanned 
until the element to be added is 
g reater than or equal to the current 

·1~1·1~I ~I 
Figure 1: Example of a linked list . In this picture , X. Y , and Z are records containi11g t/1e 
information that is to be stored. The boxes on top represent a portion of memory con
nected with each record that contains the address of the next record in the list. Th ese are 
called pointers. The first record in the file , called the base record, points to the first data 
record in the file but does not contain data itself. This is because the base record also 
contains a pointer (not shown) to the first available space for new records . 



Tl1E 
lrtfLATIOrt 

flGl1TE 

*$749 
~Suggested reta il pric e 

Substant ial OEM and d ea ler 
d iscounts ovo iloble 

You can't buy more 

·=:--.: ..... : • • 

• ·-=.
.--==~-

capability for less . . . But 
you can buy less for more. 

MPI presents the perfect answer to your inflation-riddled printer budget. THE MODEL 88T DOT 
MATRIX PRINTER. The first in a series of new fu ll-capabi lity low -cost printers designed specifically 
for the general use computer market. The Model 88T is a fully featured printer with a dual 
tractor/pressure-roll paper feed system and a serial or parallel interface. The tractor paper 
feed system provides the p recision required to handle mult i copy fanfold forms. ranging in 
width from 1 inch to 9.5 inches. For those applications where paper costs ore important. the 
pressure-roll feed can be used with 8.5 inch roll paper. A long-life ribbon cartridge gives c ri sp. 
clean print without messy ribbon changing. The microprocessor controlled interface has 80. 96 
or 132 column formating capability wh ile p rin ting upper and lower case characters bi
directionally at 100 characters per second 

With all of these features. plus quality construction. continuous duty print head and attractive 
styling. the Model 88T would easily sell at the competition's "under $1000" (999.00 

) tag. But we 
are offering it for only $749: this should make you happy and several hundred dollars richer. 

Write for complete specifications and pricing informa tion. 

MICRO PERIPHERALS, INC. 2099 WEST 2200 SOUTH/ SALT LAKE CIN. UTAH 84119 / (801 )973-6053 
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CDrlTROL UNIT BUSY BOX 

MicroMint introduces a new wireless 
AC remote control interlace for the 
Sears and BSR X-10 home control 
system . Use your present TRS-80 
Level II . llpple II or S-1 00 com put er lo 
provide complete home security through 
control of lights. appli ances and mo tors 
with a few simple Basic commands. 
Buss compatible with virtually all 
micrccomputers. Completely assembled 
- Just plug in and tu rn on! 

As featured in: 
"COMPUTERIZE A HOME" 

BYTE, January 1980 

BUSY1ox··, 
Assembled and tested. 
Busy Box $79.95 
Cable and connector for TRS-80 14.95 
Cable and adapter for Apple II 29.95 
Cable and adapter for S-100 34 .95 
Power Supply (necessary forTRS-80) 9.95 

NY 1esodents odd 7% sales ta• . 

To order call (516l 374-6793 
or write: 	The MicroMinl Inc. 


917 Midway 

Woodmere, NY 11598 

Dealer inquiries invited. 


1HS·BO1'§. 1r itdtmark ol h n1h Co1p. 

f•rtple II u. t1 .:utl'm;11 t. 01 APJl• f Compu lr1 


........................................................................ 

The number of file accesses 
increases exponentially 
with the number of items 
to be sorted. 
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element and less than the next ele
ment in the list. The new element is 
then inserted between these two 
elements. For example, assume that 
Y2 is to be inserted before Z and after 
Y, as in figure 2a . This is achieved by 
placing Y2 physically in the first free 
position on the file , making Y2 point 
to where Y pointed, and making Y 
point to Y2, as in figure 2b . 

The process of deleting an element 
is easier. Consider deleting Y2 from 
the list in figure 2b . By making Y 
point to where Y2 pointed before Y2 
was deleted, the result is the list in 
figure 2a . 

In some situations, an improve
ment on the linked-list data structure 
is the 	doubly linked ring, shown in 
figure 3. With th is structure, you may 

BASE 

2o 

BASE 

2b 

Figure 2: The process of insertion in a linked list. Figure 2a shows a new record, Y2 (pro
bably physically located after nodes X, Y , and Z) . before it is linked into its proper place 
in tl1e list. To link it into the list. as in figure 2b, only the pointers in Y and Y2 must be 
changed. 

BASE 

I 
l 

Figure 3: Example of a doubly linked ring. In this kind of linked list, each record con
tains a pointer to tlie previous as well as to the next record in the list. This has certain 
advantages in some applications, although it creates more memory overhead in each 
node. Doubly linked lists are not discussed in this article. 

scan from either direction , of ten 
facilitating an insertion and deletion 
either before or after an element. For 
ease of explanation and understand
ing, a simple singly linked list as in 
figure 1 will be used in the examples 
given in this article . 

Implementing the Linked list 
When implementing a linked list 

using random-access files, some addi
tional problems must be solved . An 
element can be inserted in the linked 
list easi ly enough, but the computer 
must know where the first empty disk 
file ·is located. Second ly , when 
deleting an element, the disk file loca
tion of the deleted record should be 
recovered for later use. 

These problems could be solved by 
marking the record to be deleted and 
later searching for the first empty or 
marked record when adding a new 
element. A much better solution is to 
create a linked list of free records . 
When adding a new element , a record 
is taken out of the linked list of free 
records and inserted in the ordered 

-
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16KRAM 
The model 24-103 "STANDARD" RAM was designed for the 

smaller system which does not require bank select. It has been in 
production since late 1978 and has earned an enviable record for 
rel iabi lity . Although it does not have some of the options of the 
commercial cards listed below, its manufacturing quality has not been 
cut in any way. The card has DIP switch addressing- any continuous 

Fully Static $295250 nsec. 
16K on 4K boundaries. All Inputs are buttered and it comes fu lly 
assembled and guaranteed for one year. Prices for the card with 250 
nsec. memory chips start at $295 and drop to $255 for quantities 5-9. 
You may deduct an addi tional $30 per board if you have a 2 Mhz. 
system and can get by with 450 nsec. chips. 

OTHER S-100 BUS STATIC RAMS------------------

16K PLUS 
This board has been sold primarily to dealers/system integrators 

during the past 18 months. It has become the reliabil ity standard 
against which other boards are compared. It is fully static, 16K by 8 
bits, and a premium quality product featuring all Schmitt trigger signal 
inputs. The board has been optimized for the Cromemco system using 
output port 40H tor its bank select. It also has "start-up options" which 
allow the board to come up in either the enabled or disabled condition. 
It is addressable by DIP switches to any continuous 16K on 4K 
boundaries. Prices with 250 nsec. chips : 1-4 cards, $395: 5-9, $325. 
You may deduct $30 more for 450 nsec. chips. 

16K APEX 
The board is very similar to the PLUS card . It differs in that its bank 

select can use any of 256 output port addresses and it can be 
addressed on 16K boundaries only. Pricing is the same as for the 
PLUS . 

8116 RAM 
This board was designed tor the 1980s. It is configured as 16K by 8 

bits when accessed by an 8-bit processor and configured SK by 16 bits 
when used with a 16-bit processor. The configuration switching is 
automatic and is done by the board sampling the " Sixteen Request" 
signal sent out by all 16-bit processors. The board has all the high 
noise immunity circuits of the PLUS and APEX as well as "extended 
addressing" . Extended addressing is a replacement tor bank select 
and makes use of a total of 24 address lines to give a directly 
addressable range of over 16 megabytes. This card ensures that your 
new memory purchases will not be soon obsoleted. It comes with 250 
nsec. chips on ly and is guaranteed to run with our 8086 with an 8 Mhz. 
clock . Prices: 1-4, $445; 5-9, $345. 

MEMORY CHIPS 
From time to time we have surplus 4044 type 4K by 1 memory chips. 

Call for current availability and price. 

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 boards 
are guaranteed tor one year-both parts and labor. sn1ppea preoaid 
from stock. 

Circle 60 on Inquiry card. 

CHECK THE READER SERVICE CARD 
FOR INFORMATION ABOUT OUR 

16-BIT 8086 PRODUCTS 

/teattle Computer Products, Inc. 
~ 1114 Industry Drive, Seattle, WA. 98188 

(206) 575-1830 
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BREAKING THE SOUND BARRIER . ' THE TRAP DOOR 

September 1977 March 1979 

Byte Cover Prints -
mil 

The September '77 and March '79 covers of BYTE 
are now each available as a limited edition art print , 
personally signed and numbered by the artist, 
Robert Tinney. 

These prints are strict ly li mited 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 qual ity, 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 Certificate of Authenticity and first c lass 
shipmen t. 

0 I have enclosed check or money order 
to Robert Tinney Graphics. 

D Charge this to my Master Charge or Visa 

Card#_ _ _____ Expires:___ 

Eel i ns. 
The price of each print is $25. This includes 1) a 
signed and numbered print; 2) a Certificate of 
Authentic ity, also signed personally by the artist 
and witnessed, attest ing to the number of the edi
tion (750), and the destruction of the printing plates; 
and 3) first class shipment in a heavy-duty mailing 
tube . 

To order your limited ed ition art print, fill out and 
mail the order form below. 

Ship my print(s) to: 

Address_______________ _ 

City State__ Zip____ 

Send order to: 

robert tinney graphics r~ 
p O. Box 45047 • Baton Rouge. LA 70895 , 

1 



Join the Computer Professionals' Book Club now-

and save up to 8150 on professional books you thought only libraries could afford! 


Now these fundamental reference books can 
be yours for only a fraction of their cost! 
Take your choice of these sets-worth as 
much as $165-for only $14.95 when you 
join the Club. 

Th ese hi gh qu a li ty pub li shers' ed itions a re just a token of 
lhe opportun it ies the Club prov ides to he lp you buil d your 
professiona l libra ry. As a Clu b member you'll watch you r 
sav ings add up fa st on the lates t and best publica ti ons in 
th e fi e ld - books on prog ramming techn iqu es, com puter 
arc hitec ture . la ng uages. di s tr ibuted syste ms . data com
mun ica ti o ns , a nd other vita l areas you won't find covered 
in your lo ca I bookstore. 

Why YOU should join now! 
• BEST BOO KS IN YOUR FIELD - Bouks ar • su lec:te cl from a 
w ide ran ge o f publi shers by ex pert editors a nd co nsu lt ants to g ive 
you conti nuin g access lo the lates t books in your fi e ld . 

• BIG SAV INGS - Bu ild your library an d sa ve money. too! We 
g uarantee savings o a t lea I 15 '}1:. uff pub lishers' list pr ices 0 11 

every book. Usuall y 20 % . 25 °/c.. or even higher! 

• BONUS BOO KS - You ' ll imm ed iately beg in to partic i/Jale in 
our Bonus Book Plan tha t saves you 70-80 % o ff th e pub is her' s 
p rice of man y books . 

• CONVENIENCE - Fourteen li mes a year you' ll rece ive th e 
C lub l:.l u ll tin PRE E. fu lly le c r ibi11g the Main Se lect ion and a lt er 
na te selections. loge U1 er w ith a da re l re ply card . If you wan t the 
Main Select ion . you s imp ly do no thing - it w ill be shipped ul ll
ma ti ca lly. If you want an alterna te se lection- or 11 0 book a l al l
yuu s imply ind.icate it on ~he regular rep ly card and re tu rn ii by 
the da te SJJec1 f1 ed . Yo u w ill have a t ltias l lO days to dec ide. If. 
beca use o f late mail de live ry of the Bulletin . you s hou ld receive ;i 

hook yo \! do no t wan t. jus t re turn it a l the Club's e xpense. 

i\s a Club member . you agret: un ly lo the purchase o f four books 
uv" r a two -ye~r µer iod . 

1 Oulu Communications Standards edited by ll aruld C. Fo lt s anrt Harri• R. Karn. Pub· 
Usher's l'rlcc . 5185 .00. !Cou nts 11s ii Sci. J Codr. #450/ 579 

2 Automatic Oulu Processing Handbook edited hv The Jll etmld Group. 976 paocs 269 
11tus1rn 1111ns. 
~ncyclop cdl u or Professional Monaoemenl ed ll1~d hy I.ester R. lllllr.I Combined Pub· 
Usher's rrtcc. 568 .45. code # 7U9/ :l(l.l 

3 CR C Handbook ol Malhematlcal Sciences ed ll cd by Wi lliam II. ncyr.r 
Ol cllonury or Scientific and Technl cal Terms ed i ted by Daniel l .<Jpcdes. 1.UOO paucs. 
:1.1100 l l l11s1rn linns. Combined Publisher's Prl ce. 589 . ~S . Code # 7119/J:\9 

4 t:ncyclo11 cdla ol Computer Science edit ed by An l hon y R<i lslon and Ch 1~s1er 1.. ~ll~e k . 
Mlcm11rocessor l\J1pll callons Manual hy Mo torol a Semlcnnd11c1or Proclur.1s. Inc. 720 
1Ja11cs. 1ll 11 s1rn1cd. r.omblned Publlshcr's Pri ce. 598.00. Code # 7t!\JfJ l2 

5 Elcc lmnlcs Enfllnec rs· Handbook edl i cd by 1Jon<1ld li. fmk 
f: lcctmnl c Cl rcull Manual by Jnlm Markus YUH paoes . C:Omblned l'llbllsher·s Price. 
59~ . oo . Code # 7U9/ 320 

r-----------------------------------~--,
Computer Professionals ' Book Club ~j 'J ~ 
P.O. Box 582. Hights town. New Jersey 08520 finUI 
l1lrn1...1• unrull 111 1· .1s . 1 me mUer .111d send me Hw sul i11d i1.A.t ed. h lll iug me for on ly 
S l LJ ~1 p lus loc.:; d t 11;... . pus l:tgc: . a nd l1.1ncll ing . If nol sa l i.s fi ed . I m ay ret urn the sci 
\\'l lh l11 Hl dnys 11ucl my mr.m • ~r:, l d p will lw t.i1ncd1!cl. I :1~rHc lo pu rc hnsc n min 
imum o f lour lmuks rl u ring 1lu: nu:s t 1wo v1•ars os outlined unde r lhe Club pln n 
1h,,:;. t:ri!Jud In th is ad . ~fom h1~ r.;h ip 111 th e r:fuh '" 1,11n li rmo11 -. liu 1 c<.i nc ·lah lc hy mn 
nny 1i11m uftur the frn ir-hoo k p11rc : ha ~ 1 n:11 u in!111cn1 has ht•cn fulril ll'd . 

\\!r il e Cod11 II of sci vo u wm1I h L"n~ 

l' rclurs frn 11 14 111ts 1du thu l l.S mu st IH.!.. µropai d w i lh int1!mntu1 rrnl 11H11l e)• o n lru·:!-> in 
I t. S . du ll.1 rs. 

C.:r cc\1r <:.m l II - - -- · ~1 <: 11.mk if ----
Sii-J. irn ture 

illl\U -

Cll y , S11t l tJ , Z i p-- 

t:m purnh1 :\ffil ia lio n -

Thi~ ord LJr s uh jec t In ih :c:1-: pt an1:u hy ~ 1 c.:<:taw- l l i ll All pri1:{!... s uli j~U tu drnnJ,tu 
w i1l 11 1u l 1111li1 ;c . O lfor ~urn l t11 dy tu new m 1:rn bers . 1\ post a ~f' :ind hand li ng cha r .~;r 
is ;i ddud 10 ll l l shipm <'HIS. P39 4 53 

~-- ------------------------------------~ 
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10 

Listing 1: Program to create a linked list file. This program, written in CBASIC. creates 
a small file that contains fonvard pointers to tlw next available record. The first record. 
which is initialized to "2,3". points to the first data record in the file (record 2) and to t/1e 
first empty (available) record in the file (record 3). The seco11d record. initialized i11 line 
25. is a sentinel record that denotes the end of the file . It is always tlie last data record i11 
the file and has a fonvard pointer of zero. 

RE'l1 1~ : RFIHF A F il.f- ~ITHI (4 L. l N•· C[I I. 1·:=.T ( Ir FF\CC Pt' ( 1)r .. , . .. 

REM .. - --·- - -·--··· --- -----·- - ·- -·.. -- -- --- - - ... -- - · - - .. ... ..... ... - ... 
RD1 

r.·f,?"M·····l · h i:;- r · ·:. 111 11 1 b 1~· 1<) f': r · t?·? r · ..: 1:: 1:.r.j c; 1n il1 ·~· i:"i. 111 r> l ~· ;': tf 1:_' . 


FJLELENGT H= ! 0 
'\'t7 fol ·-- (r· c:: ;:,'f:' ~?' t. h ~ i'; i 1 1~ IJI\ th .::t r · •!? •: ( •I 11 I ~ f '1~2i· h i 1t- ~·2. ~J l v •:• 

PEM- - jt thp ~ile nurn be~ u F onp, 
I~ CRE/'.\TE "[IATA.F l l.." RFCl. ;::;:· A·;:; 1 

REM--a ~·J l ist 1)f ~~@~ ~ ec~r d s. 

2 0 PR INT ijJ: 2 - 3 

REM ·· · -(: r ~~t ~ t h ~ l J~ ~ ~d 1 i ~t of ~=· ·· ~·? r~~ ·~·· J ~ ~~ '''~~tn~ 

PFM- · - - -::- ~ c t, f:. r1 t? P1·,1 r1t t .-:... t; h 1;- l• ,? ·-= t .-..:;...- 1.r-d , 
; :(1 FOR z..., 4 fl) 1- IL ELE J\l (;TH+:: : f ' f-.·J 1'' ' »J : /. . " " : hl: 'l I 

r.:FM- -M~k eo th -? l~ ~t: +: r · ~t;- l1 r::.t r c? •: ' •r•J P••\r1tt? r- •:•<-t 11 ~ l 

RF l•1 - -- ~ r-- r- 1:1 ti:• s i :::- r1 l t: ) ' t l'-tt;• ·:- r•d 1:• ~ t Ii t- I J ~ t. 
·-:-=-:; F' P I r.J T n 1 : o, "" 

Listing 2: Program to add a record to a linked list file . This program uses the forward 
pointers to chain through the linked list until the prope1· place for the new record is 
found. The only pointers that need to be changed are those on the record being added 
and the record immediately preceding it. 

PF:M TH 1·:: F·f'.;·Co(; f;:CjM A[l(I:=: ·::1) f1E Al__PH/:\Nl_lf•o[.F\, ,- [1~·, ·rA • 1_1 1ol JI-.: 1 t ._ ;_ 

F•Fl'I WH 1I.. F; VE EP I MG J T f N (> I. P HA l<E i 11~ t'.tl. 1_1:-:: DET<. 
F:F' M - --- -- ------------..·--- - ---·-- -- - ----- - .. , __ -·----- - · .. ... - -- · --·
i:;·r-1·1 

r-\FM----O~·~ r, fi l •? .H: t 1i.1it· h 1·e ·: -:1r- d 1 1:.· n ~ ~h '·' ' 2~ . 
1•:1 OP[:' N "J:1AT A . r. I l." F:E CL 2'.e' A·:O. I 

PEM--Set P ·~ir~t~rs t~ ~ tart 0~ lin~ ~ ~ l t~f f, 

15 READ # 1.J; BAS EPOINT ER - NEXTFREE 
·~:O TF ~IEXTFREE=(I THE N PF<TJ\IT"F1 J ,~ 1 ~ (1Jl l" l ~11.)T 1_ 1 ·-··I 

REM--Get data to ~ dd . 
· ~: :. ( NPl_IT" M·. •11 d at •l : " ; MF~l[JA TA !T. 

l~EM -- -L@~t Ju$t 1 ~ ·v · d~t~ Jn a ~ J ~ld of ~ I ~~,~ ~ . 

:~:n NFWPATA!t=l.EFTg; Cl\ff.~Jf)l:i -1 ~$+" " - l4 ·, 

REM ---- ·:..,. t P o:oint f' r-s to:• ~t;.;r· t .;.,: li st . 
: :•5 PO l tJTER=BA:::r:=po I NTEr.· : NE xTPOl NT[=' F\= !:<1'.:1 ·:-.i.=:Po J N 'I Fl \ 

RF:M ~ - - ·:.~'31r•:h l i:r i:•,, whl•:h ·rr-avE-r-!;. e~ l"h·.:- l 1rd: ·-=-d li ~t h:i 
~·EM ·-- - fi nd th t..:-. Pr· 1·1 P i? r Pl ac1:- t i:· ir1 ~1~ 1 - t 'f. h1!;.• r.•~ 11.1 d-31: .a . 

4 0 TRAILPOINTER=POTNTER : PREV DAf A$ =DATAS 
45 POINTER•NEXTPOINTER : READ UJ.~)IN l ER ; NCX1Pu l NT[R .UATA~ 

50 IF NEWDATAS) DATAS THEN 40 
f;'EM---· ll'l!' <? r·t o •Jr· NEW[IATA4 \r, i · t ,.;- lirok•h1 ·11 ~ t 

REM---a ft<> ~ tr, I? .;. 1 .;. 11"1<:- rd· "•:• i r 1 t· t- 1j t •:. t· ·• Tf;A l L f'·(l 1hll ER . 
RF.M - - ·(iE-t th..;. Pla•:E- t(• pl"1'\·" $i •:- .all Y P 1Ji; tt1 ~ r· ~ •JJ r· •:-•. i:•rd ti . 
RE M·- -t ."31 k j n 9 o3 r c:- c 0 r ·d I) IJ t 1) i= th !£- ,~ r 1? ,_;. 1 J ... J: t~ ( I 1 ] ,_.. t r 

READ 11,NEXTFREE: N~XTnECORD 

RF:.M --- If TFi;.IJl.F'OINTER = POJNTER. 1·h,;.r, th ,• b.; >e- "'-' ' r. t,- •- 1111 .1~. 1 

REM---be modifi~d in o~d~r to ~dd at t h ~ l) e9 1n n 1 n9 . 

(;.(I IF TRAIL POI l\ITER< > PO 1 Nl Ef;· ll-IEN 7~. 

65 PRINT #1-1; NE XTFREE · NfXTRECORD 
7 0 PRINT ltl · NE XTFf~EE: BA:'::EPOINT Eh-, NEl~ L1A fl.a: (.(IT I) ·;11,1 

REM--N ou1 take ~ecord out of ~r~e lin ke d 11 st . 
75 PRINT #J,J; BAS EPOJNT F R. NEX f RECOR D 

REM--No111 ma~~ th ~ ne w iten1 Po\r•t to 111h ~r~ th~ r·~c~~ d 

REM- -F>ointed to bv TRAILPOINTER Point~r , ma k~ th <? r-~~or-d 
REM--µo\nted to b v TRATL.~} INTER Point to new item. 

8(1 PRINT #J.NEXTFRE E; POJMTFR. NEWDA TAS 
:::,5 PR I NT # t . TRAIL.PO I NT Ef;•: ND' TF REE· r"RI.: IJLIAl A9'· 
9(1 CLOSE 1 
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list. When deleting a record from the 
ordered list, the record that has \ust 
been removed is added to the linked 
list of free records so that it can be 
used the next time an element is to be 
added. 

The following example uses linked 
lists and random-access files. For the 
sake of simplicity, assume that each 
record consists of one pointer to the 
next record in the list and one string 
of data . Since there are two linked 
lists, the first logical record will con
tain two pointers, one to the first data 
element, the second to the first free 
record. 

The program of listing 1, written in 
CBASIC, creates a data file capable 
of holding ten data entries of fourteen 
characters each . The file created by 
this program is shown in listing Sa. 
Notice that data record number two, 
the first in the linked list of data, has 
a zero for its forward pointer and is 
filled with "z''s, the highest possible 
data going in alphabetical order. 
Such a dummy record, usually called 
a sentinel, will always be the last ele
ment of the linked list. The sentinel is 
also used to locate the end of the link
ed list when the linked list is traversed 
in ascending order. Although pro
grams can be written without the sen
tinel record, the sentinel greatly 
simplifies them . 

The program of listing 2 adds a 
record to the linked list. It gets the 
data to be added and scans the linked 
list (keeping a pointer to the previous 
record) until the record to be added is 
alphabetically less than the one being 
read . When this occurs, the new item 
should be added immediately before 
the one being read. This is accom
plished by making the new record 
point to the record being read and 
making the previous record point to 
the new record . When inserting a new 
item at the very beginning of the link
ed list, a special case exists that must 
be accounted for, since the base 
pointer in the first record must be 
changed to point to the new record. 

Listing Sb shows what the data 
looks like after adding a piece of data 
named "First item"_ Listing Sc and 
listing Sd show the contents of the file 
after the addition of several new en
tries to the file. Note that the path of 
the linked list is such that the data is 
always in alphabetical order. 

http:TRAIL.PO
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Don't settle for less than the total 
performance built into your Z80 
Computer. Wake up its entire potential 
with an OASIS Operating System 
the high-powered, professional software 
package that takes full advantage 
of ZBO power. 

Utilizing optimized Z80 code , OASIS 
makes the system run faster. More and 
better tools let you develop software 
faster, too. 

It's easy to use because all the 
tools you need are included: ISAM files , 
hard and floppy disk support . editor. 
user accounting with logon, password 
privilege level , and file security. 
Options: BASIC Compiler. spooler. 
text editor and output processor, 

development package. and more. 
The BASIC Compiler is a/so an 

interpreter. complete with debugger. 
It makes programs run faster. takes less 
memory. and provides software security. 
A first for micros. it's an OASIS exclusive. 

FEATURES: S<flgje- 4 Mulh- User / Uset Al:CCY1111ng / M\Jll .. f3slung / 

Foo & Record Se.;:u11ly llogon Password & Pr 1fcge ProlL'CllOn / 

Kc"~ j rs.;M), Oircc1 t Sequcn11a1F11CS / Ha1a & Fiq1uy 01~ Supporl/ 

E •IL'f't5r.'O Oo::u1nof1ia1~ 


OASIS PAOOUClS: Su1n10 ·~c1 Ouarmtntl Svt!t'fn/ Mu1!1·USCf Opcr:Uw'll t 

Sys1em/ Mac·o Rt- -roca11ng ,\ssomb!e t/ OOth.19QOt /L 1nlle1 / E0.-1oi / 

Ou!pul fed F01mallet /S~r/ Comrnurnca1o•s Packagu / So11/ 

O,.agnos;l-re & Ma1n1enance Ul•lllies / ln leracl•-..e EXEC Langu.ago/ 

Ro·emr;int OAStC Compiler 


OASIS IS AYAiLABLE FOR: Anos/ B,11ongs/ 01g+till Mioosy:>lc.ms/ 

Otgllal G t0Yt>/ C romrmeo/We1or Graf)tlte / M1erom~i1011/Compuco1p / 


Nmm S.a1/ 0 -.y1t: / BeC Cot11101$ / TRS·80MoO ll/ \.0!1'1'!01l Mid 0 11101-s 


Multi-User OASIS, available for most 
computer configurations, gets even 
more performance out of your system. 
It has all the Single-User features, 
PLUS a re-entrant BASIC Compiler, file 
and record locking, variable time-slicing, 
user-to-user communications, and 
extended memory addressing . All fully 
upward compatible with Single-User. · 

Documentation?...complete and 
extensive. And, of course. there's 
plenty of application software . 

OASIS operating systems, 
languages, development packages, 
system utilities- all fully integrated, 
all from one source. 

Ask your dealer or manufacturer. 

E MINISSo' sM: :::::1MAKES MICROSSr----
I 

I 
 I 
I 

Order OASIS direct from: PLEASE 

Phase One Systems, Inc. SEND ME: 

7700 Edgewater Drive, Suite 830 
 I
Oakland, CA 94621 


I Telephone (415) 562-8085 TWX 910-366-7139 
 I 
My computer configurat ion (specify make. d isk system. etc.) 

I 
I 
I 

I 
Street Address (No Box No.) __________ 

L 
City State _ _ Zip 

I --------------------.I 

OASIS (Includes Manual) 
0 Single-User System $150 

Manual Only 
0 $17.50 

Amounl 

0 BASIC Compiler $100 D $15 
0 Multi-User Syslem $250 D $17.50 
0 Re-entrant BASIC Compiler $145 0 $15 

System and BASIC Manual D $27.50 
Complete OASIS Products Manual D $50 
Complete lnlormation D $1 

D Check Enclosed 0 VISA 
D UPS C.O.D. D Mastercharge 
Card Number : 
Exp iration Date: 
Signature: 

Shipping $2 
$1 for C.O.D. 
California 
residents add 
sales tax 
TOTAL 

I 
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Listing 3: Program to list a linked-list file . This program uses the forward pointers to 
print out the records in the order in which they are encountered. Tl1is example cor
responds to printing out the data fields in ascending alphabetic order. 

REM TH IS PR01::,f;·AM I. . I STS OUR ALREADY :=::ORTED F 11..E. 

REM - ---------------------------- - - --- ... ·- · ·· ·- · ·· ·- - ·· 

f'•EM 
REM--OP•n file #J with r•cord l •ngth of 22 . 

l(l OPEN "DATA.FIL" REC. L 22 A::> l 
REM--S•t Point•r to ~tart of link•d li~t . 

15 READ #J.J: POINTER 

REM---LooP t~ tr~ve~s~ list and prir1t dat~ 


REM--until POINTER i~ z~ ro. 


~~ READ #1.POINTER; POINTER.DATA• 
25 JF POINTER<>O THEN PRINT DATA$ : GOTO 20 
:::o CLO::::E 1 

Listing 4: Program to delete a record from a linked list file . This program deletes a given 
record by changing the pointer of its previous record. The pointers in record 1 and the 
deleted record are changed so that tllis record is the first record of the linked group of 
free (available) records. 

REM DELETE A DATA ITEM FROM OUR MAIN LIN~TD LlSI AND 
RC:M ADD IT TO OUR L JN~TD L J':. r 1)F Frn: Rt: c.1:ir.·[1:?, . 
REM ---- -·---·-- ···· - --- - ----·· - ·· · -·· - - ··- -- - ·- ·-· ·-··· · ·· · - - · ·-·· ·· 
l''F.M 
REM--OPen file #1 with re co rd l e ngth oF 22 . 

l (> OPEN "DATA.FIL" REC.L :;:· ::;·A·; l 
15 INPIJT"Data t•) d~·l•~t·::":[l~\TA~; 

REM--Left JU5tif v dat~ in a fi e ld of bl•nks. 
2' 0 DATA~;=LEFT$([1ATA!I>+" '',14> 

REM--Set Point~rs to b~91nn1r~9 of l ink~d 11 ~ l. 

?5 READ #t .t: BASEPOINTER. NEX T~REE 

; :(1 PO J NTER=BA::::F"PO INTER: tJl7X TPO I NH: 1~·= 8f>'~.EPO JNTEf< 
REM--::=.ear· ·=h l Oc"' l:r;;iverses the l ir1 k.;-d l 1st: •Jn t i 1 i 1: 
REM-·-fin ds '.l IT•'ltct1 •H rur•s •:••.t t ·:.i' dat'.l. 

:;:5 TRA I LPO I NTER=PO INTER: P~(CV [ll-;l 1:1<1,= [J14 H> TN$ 
40 POINTER=NEXTPOJNTER 
45 READ tit. POTl'.tTER; Nf: lCf POTf\ITEF\. DATA (f\I~, 

~:-.o JI= NEXTPOINTEf{:o(I THEf\/ PRJJ-JT"~I.;. m;; l">. h Fo;.ur•.;t. " : C·Ci"l f) 7-;. 
55 IF DATAINS <>DATAS THEN 35 

REM--Delete the re~ord Pointed to L.· POJNTEP bv makin~ th• 
REM--r e ~ord Point ed to bv TRAILPOINTER Po1•1t to the recora 
REM--<JFter th• one Pointed to bv PO INTER. 

60 IF TRAILPOINTER=POINTER THEN BAS EPOINTER=NE XlPO[NTER \ 
EL S E PRINT tlJ .TRAILPOINH: R: NE XTPOJNTER- l " n E\1 [1!"'.T14 '~ 

REM--Add the r.(1UJ unused r·ti ci:•r-d PO\f'lf:1?d to b ··,·· P (l \n t•:- l:'.-:1 tti~? 

REM--free linked 1 ist. 
65 PRINT #t.POINTf:R: NE'x' fFf;'EC, "" 
70 PRINT tll-1: BAS EPOJNTER , POINTER 
7.'S CLOSE 1 

The program of listing 3 and its 
output in listing Se will clarify any 
confusion in following the list. This 
program traverses the linked list of 
data and prints each item out as it is 
read. It can be concluded, from the 
brevity of listing 3, that printing a 
sorted list is much easier with the use 
of a linked-list file organization. 

Listing 4 shows the solution to the 
problem of deleting a given data item 
and placing the free space back into 
the linked list of free records. The 
program scans the linked list until it 
reaches the end of the file or finds the 
data to be deleted. When the data to 
be deleted has been found, the pre
vious record is made to point to 
where the deleted record points. As in 
listing 2, deleting the first item in the 
linked list results in a special case, 
and the base pointer must be modi
fied. The deleted record is then added 
to the linked list of free records. 
Listing Sf shows the data file after the 
"Fourth" data item has been deleted. 
Note the "6" in the first line of listing 
Sf, which points to the first free 
record, the record that has just been 
deleted. 

Although the concept of the linked 
list may be difficult to understand, it 
is a very powerful tool. If, in the 
mailing list example, the information 
needs to be sorted by more than one 
field, it is simple to create a linked list 
for each field to be sorted and to 
make room for the additional 
pointers. 

Other modifications are possible; 
for example, the linked list could 
spread over more than one file on a 
disk or over more than one disk by 
having the pointers preceded by a 

·:::.~::f-:·: ::::::::.:?:> --:;~\:· '.=····::·· ·=·= · 

TELEVIDEO TVI 912 
"··,~~~~CRT .... ,,__,· .. ::. . ..·... >·• ..• 
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' N.umeri¢ Keypqd St9hdarcL · ·· 
• Qne Page of Memory Stcinddrd 

·•Me;;~~~6~.~~f~~dit~1~Pind~85 . 
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We mal<e our Floppys 
as if your job depends 


on them. 

Because it does. 


In your work, data is too important to lose . So if you 
use a Floppy Disk with even a minor flaw - li ke a dropout 
you risk a lot That's why Maxell has taken the danger out 
of Floppy Disks. 

Maxell: the worlds most dependable Floppy Disks. 

We've devoted two generations to bui lding our 
reputation as manufacturers or the world 's finest magnetic 
media. Our Floppy Disk technology achieves a consistency 
thal is rarely equalled .. . and never surpassed . 

Even the jackets our floppys come in are made to 
resist heat and mechanical shock. And they're specially 
treated to prevent the build-up or static charges, so they do 
their part to increase the total reliabili ty of their precious 
con tents . 

Made better than most specifications. 

But even more important to you . Maxell 's own 
tolerances are tougher than the industry's. 

And our in flexible Qua li ty Control inspections permi t 
nothing to blemish our hard-earned reputation . 

So when your job depends on fu ll data retrieval . 
depend on Maxell Floppy Disks. They work best .. . and so 
will you . ·' 

Maxell offers the fu ll range of Floppy Disks, from 
standa rd 8-inch to 5 Y4 -inch. plus Data Cassettes. 
Dealer inquiries invited . 

•
maxell® 
DATA PRODUCTS 


To guarantee complete interchangeability , all Maxell 
floppys conform to ISO. ECMA. ANSI , JIS, and IBM 
standards. 

Circ le 62 on inquiry card. 

The Quality Allernalive 

Maxell Corpora tion ol America. Data Producls Group 
60 Oxlord Drive. Moonachie. NJ 07074 Tel. (201) 440-8020 
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Listing 5: Examples of linked list files. The contents of the file created by listing 1 are 
shown in listings 5a, 5b. 5c, 5d, and 5f. In each case, the records are numbered 1 
through 12. with record 1 at tl1e top. Listing 5a shows the contents of the file just after it 
has been created by the program in listing 1. Listings 5b, 5c, and Sd show the file after 
one, two , and five records, respectfoely , have been added. Listing 5e shows the result of 
running the program of listing 3. The data appears listed in ascending alphabetic se
quence. Listing Sf shows the file after the fourtl1 node has been deleted. Note that the 
available record pointer in record 1 points to line 6, the location of the line that has just 
been deleted. 

(5a) 

5 : 11 1 1 

I- II II -·· 
-r II I!', 

·;i , lllt 

1 (J ., II 11 

t t , II II 

l :..: • • II II 

(Sc) 	 ·:: . 5 
11 	 11( I• Z Z Z Z Z Z Z ;:" '?'.? Z 2 7- ? 

.· • 0 II 

7, II 

I
ll 

:?, . ll l t 

1 (), II ll 

111 II II 

12, 1111 

0 1 0 II 

(Se) 	 A) R2 LI S T 

CRIJN VER 2 . 04 

Fifth 
Fi r· i<t i t.;.m 
F•:.•Jr· th 
St-c .:• r. d :i t~rr. 
Ttti r·d 

digit specifying the file or disk-drive 
number. A slightly better solution for 
very large data bases is to use 
pointers to create a tree structure. 
However, operations involving trees 
are very involved, and a discussion of 
them is outside the scope of this arti
cle. Those interested in this subject 
are encouraged to read the book 
Algorithms + Data Structures = 
Programs by Niklaus Wirth, listed in 
the references. 
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(Sb) 	 :=: . 4 

'? .11F"1rct ji- "=" "' 
C" 1111·-·· !; ... 1111 

7 . "" 

•~j l II II 

)(>. lftl 

t L . "" 
1.-, II II

< . 

(5d) 

/:. • "l=" i ,.. s t j t?> l'ft 

'? , 11 Th i r· d 
4, "Four· t h 
·;: ."Fi !'th 
•;> ,II II 
t (>) II It 

11 1 II II 

12 , 1111 

c), II II 

(Sf) 	 7, 1:.

o, II ZZZ Z ZZZZZZ Z ZZ Z II 

4 . "Fir-st it.;.m 
5, "~:c?i: o nd i terr1 

::: .. Ull 

:::,"Fifth 

10, 1111 

l l 1111 
1 

1,-1 II II,_' 
(l, Ull 

Uses of the linked list 
The concepts of linked lists and 

pointers can also be used to handle 
data that has a variable amount of 
additional information associated 
with it. One particular problem that 
is unmanageable without linked lists 
involves a theatre-booking program 
where you have a movie film and an 
unknown, highly variable number of 
dates for which it is scheduled to be 
used. Because of the uncertainty 

The concepts of linked lists 
and pointers can also be 
used to handle data that 
has a variable amount of 
additional information 
associated with it. 
lllllllHlllllllllllllllllllHllllllllHllllHllltllllllllllllllllllllll 

involved with the scheduling process, 
it is usually unacceptable to either 
limit the number of dates that can be 
associated with a film or to reserve 
enough space per film to handle even 
the most heavily scheduled film. 

One solution to this scheduling 
problem makes use of a linked list. A 
file containing the essential informa
tion for each film can also have, for 
each record describing a film, a 
pointer that points to a linked list of 
date records (each record containing 
a date and its associated infor
mation). Traversing the linked list of 
dates for any one film is both fast and 
easy, and each film takes up only as 
much space for date records as is 
needed. 

The programs and ideas presented 
here can be converted to work in any 
programming language that allows 
some sort of random-access files . In 
cases where a linked list is applicable, 
necessity for the additional storage 
space for the pointers and the slightly 
increased program complexity are 
both far outweighed by the ability to 
directly access related data items with 
a minimum of searching and sorting. 

The difficulty arises in determining 
whether or not to use linked lists in a 
particular appli"cation. There are, 
unfortunately, no fixed criteria since 
the choice of a method will depend on 
such factors as the computer's disk 
capabilities, the number of data 
items, the length of the data items, 
how often the data will be sorted, and 
how often the data base will change. 
You should, however, plan the data 
base before doing any programming, 
taking into account the possible 
methods and the tradeoffs 
involved.• 

REFERENCES 
1. Grogono. Peter. Programming in Pascal. 
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INTROL/X·lO. 

COMPUTERIZE YOUR HOME. EVERYTHING YOU NEED. 
The lntrol/X-10 peripheral system for your Apple* The lntrol Controller board plugs into a peripheral slot 
Computer allows you to remotely control lights and of your Apple. With an ultrasonic transducer it trans
electrical appliances in your home. mits control signals to the BSR/X-10 Command Console 

which may be plugged into any convenient AC outlet near 
YOU'RE ALREADY WIRED. your computer. On command, signals are sent to remote 
lntrol/X-10 operates by utilizing your computer's intell i

modules located at the devices you wish to control. Up 
gence to command the BSR System X-10 to send signals 

to 16 remote module addresses may be controlled from 
over regular 110 volt household wiring . That means you 

your Apple. 
can control any electrical device in your home without 
additional wiring. AVAILABLE NOW. 

The lntrol/X-10 System consists of the lntrol Controller 
READY TO USE. board with timer and ultrasonic transducer, the X-10
lntrol/X-10 comes with complete software to control 

Command Console and three remote modules. $279. 
devices on pre-determined schedules , and features: Complete and tested. If you already have a BSR System 
•Control devices at a specific time. • Select a daily or 

X-10, the l~~rol Controller board is available separately for weekly schedule. • Specify a day of the week , or an exact $189. Add1t1onal remote modules are available at $15. See 
date for a particular event.• Specify an interval of time for 

your computer dealer for a demonstration . Or, return the an event. • Rate device wattages for a running account 
coupon below for complete information. 

of power consumption during your schedule for energy 

management.• Used with our Apple Clock'" your sched Available through computer dealers worldwide 

ules may run in "background" while other programs 'Apple is a trademark ol Apple Computer Inc. 


BSA/ System X-10 is a 1rademark of BSA. Lid . may run at the same time in "foreground." 

r----------------------------------1 
~] Mountain Hardware, Inc. 
~ LEADERSHIP IN COMPUTER PERIPHERALS 
... 300 Harvey Wesl Blvd ., Santa Cruz. CA 95060 

(406) 429-6600 

Sounds great. 
0 Home control from my Apple? 

That sounds like a great system. Send me all the details. 

Name ______ _____________ 
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City _ _____ ____ State_ ____ Zip __ 

Phone___________________ 

----------------------------------~ 
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IN MOTION FOR$7,850. 

Invest in a Terak 8510/a desk top 

graphics computer for only $7 ,850, and 
you'll get the performance of systems 
costing thousands of dollars more. 

The Terak is based on a powerful DEC 
LSI - I 1 * microcomputer which provides a 
medium resolution animation capability that 
until now could only be achieved through 
larger, more expensive systems. 

The Terak operates in either stand -alone 
or on-line environments, and is fully 
compatible with DEC hardware. 

An independently controlled 4K 
read/write memory allows the creation of 
unlimited character sets which permits the 
display of virtually any language or symbol 
set that may be required. 

There 's more. A two-port memory 
structure means you can display text and 
animated graphics simultaneously. 

The best part is the software. Terak 
provides comprehensive, easy-to-use 
operating systems using UCSD PASCAL**. 
DEC RT- 11 * ,BASIC, APL and FORTRAN IV 
languages. 

If you have a limit on your budget but 
not your ideas, buy the best price performer 
in the business. You'll be joining a worldwide 
community of satisfied users. 

For more information, write Terak 
Corporation, 14405 North Scottsdale Road, 
Scottsdale, Arizona 85254. Or call (602) 

991 - 1580. terak 
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A Fast, Multibyte Binary to 

Binary-Coded-Decimal 


Conversion Routine 

Michael R McQuade 


School of Electrical Engineering 

Van leer Building 


Georgia Institute of Technology 

Atlanta GA 30332 


A problem which has confronted users of small com
puter systems over the years has been the incompatibility 
of the number representation required by output devices 
and that used for internal processing. Output devices 
used by the small systems need to receive binary-coded
decimal (BCD) or ASCII (American Standard Code for 
Information Interchange) data representations, while the 
microprocessor is most efficient when handling a straight 
binary number. Several solutions to the problem exist , 
and as would be expected , each has its own advantages 
and disadvantages. 

Some users choose to initially store all numbers in their 
binary-coded-decimal representation and do all subse
quent processing in th is format. This has the advantage 
of easy and quick conversion of the numbers into the re 
quired output format. At worst , the binary-coded
decimal represented number must be converted to an 
ASCII format. This requires attaching a fixed 4-bit prefix 
to each binary-coded-decimal digit. 

A disadvantage associated with this approach is that 
arithmetic operations take longer to perform, since the 
results must be decimally adjusted after each operation . 
Also, more memory is required to store the binary 
coded-decimal form of the number than is required for its 
straight binary equivalent. A direct result of this in 
creased memory requirement is the need to perform more 

About the Author 
Mike McQ iwdc is curre11tly worki11g towards a Ph D degree in tir e 

Co mputer A rchitecture Laborat01-y at the School of Elec trical E11gi11cl'1"
i11g at tir e Georgia Institute o f Tech110/ogy. He lras i11s tmcted co111µ11ter 
courses there. a11d lias taught slw rt microprocessor courses for ti re hr 
sritute of Electrical a11d Electro11ics E11gi11 eers al both 11at io11a/ a11d 
regional levels. 

memory-access operations to transfer the numbers into 
and out of the processor. Memory accesses are a very 
time-consuming operation . 

For the users who choose a straight , binary-number 
representation for internal storage, the advantages of effi
cient memory utilization and straightforward arithmetic 
are gained. The question of how to convert the numbers 
to an acceptable output format for the display device sti ll 
remains to be answered. This question basica ll y reduces 
down to converting the binary numbers to binary-coded
decimal form . 

Methods of Conversion 
There are three basic approaches in wide use . 

The first approach is to count the binary number down to 
0 whi le incrementing its binary-coded-decimal counter 
part up from 0 using modulo-10 counting. Modulo-10 
counting performs a decimal-adjust operation after each 
incremental addition. This method is conceptually easy 
and requires a minimum of program code if the micro
processor has a decimal-adjust instruction . The counting 
method can , however , be very time-consuming if large 
numbers are being converted. For some applications this 
time penalty would be irrelevant (eg: if the output device 
is very slow when compared to the processor's cycle 
time ). For a slow output device, any time savings realized 
by using a faster conversion routine usually has to be 
wasted in a wait loop . 

The second approach is to use some form of table 
lookup routine. Assuming that the table is extensive 
enough, the lookup technique performs a very fast con
version. The drawback to this technique is that as the size 
of the numbers being handled gets larger, either a great 
deal of memory must be dedicated to the table , or some 
type of divide-with-remainder scheme must be imple
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We need you. But frankly, not everybody you meet 

along the software trail is good enough to help us 

stay out in front. 


If you are skilled and experienced and ambitious 

enough, you can join our growing group right now, 

while we're heavily into pre-production development 

and test of the highly advanced AN/APG 65 radar system. 


And what Is that to you? A chance to work on radar 

data processors, programmable signal processors, 

test software, or systems integration . 


Eventually , when a big assignment like that is 

wrapped up, what happens? Hughes people roll right 

along to others of the company's 1,500 long-term 

projects worth more than $4 billion . You won 't 

run out of challenges here. 


It's a great place to spend a winter - and a career. 


Now - which of our needs is your area of special 

interest? 


Systems Requirements 

Analyze and determine system so ftware requirements 

and algorithm development in con junction with senior 

scientists. Perform simulation tests of new systems. 


System Interfaces 

Develop a complete overview of software-hardware 

systems, involving microprocessors, solid-state devices, 

receiver-exc i ter-t ransmi tter-an tenna developments , 

interactive displays, and test station evolution. 


Concentrate on support software, operating program 

maintenance, tactical programming, strateg ic system 

studies, algorithm development, simulation, or appli

cations software. 


Test Software 

Help advance the state of test control software and 

diagnostics to meet hardware tactical and reconnais

sance needs. 


System Evaluation 

Develop application software for analyzing test data 

to improve system performance. 


Altogether, the growing Hughes population of computer 

specialists needs to grow even faster by adding sys

tems engineers; systems analysts; applications, diag

nostic, and test programmers; and software engineers. 


There's a place for you in our marvelous working 

climate. We' ll provide relocation assistance, good pay, 

excellent benefits. 


A Los Angeles suburb near work will supply the good 

after-hours and weekend life. 


You bring the focused imagination. Is it a deal? 


First, send us a resume showing your past salaries 

and responsibilities. Write to: Hughes Aircraft Company, 

Radar Systems, Professional Employment , Dept. B-1, . 

P.O. Box 92426, Los Angeles, CA 90009. 

r----- - ------------, 
I I 

i HUGHES i 
I I 

L------ - ---------- - ~ 
HU G HE S A I R C R A FT CO MPAN Y 

U.S. Citizenship Requirod. Equal Opportunity M/F/ HC Employer. 
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mented. The division scheme allows the table size to re 
mai n small, but it causes the conversion time to increase. 
As was po in ted out ear lier , this may not b e important. If 
the processor being u ed does not have a deci ma l-adj ust 
instruction and the numbers encountered are no! too 
la rge, this second method is very popular. 

The third approach in converting from straight binary 

Carry Aux iliary Carry Correction Factor 

0 0 10011010 
0 1 10100000 
1 0 1111 1010 
1 1 00000000 

to binary-coded decimal is to use an algorithm based o n 
the structure of the binary number system. Given the 
binary number : 

b,. b,.-1 b,, _, ... bi b , bo 

where each of the bs can represent either a 1 or a 0, and b,. 
is the most s ignificant bit , it can be expanded as: 

2 1b,, X 2" + b,. . 1 X 2''" 1 + .. . + b, X + b0 X 2'' 
(Form !). 

Form I is not conducive to an iterative- type binary to 
binary -coded decimal conversion rout ine, but can be 
rewritten as: 

(... ((b,. x 2) + b,, _, ) x 2 + ... + b, ) x 2 + b,, 
(Form ll) . 

Form II contains only the decimal numbers 0 , 1, and 2 , 
which have the same represen tat ions in either stra ight 
binary or binary-coded decimal. Straight binary and 
bi nary-coded-decimal representat ions of a numbe r differ 
on ly fo r numbers g reater than 9. Whi le s traight binary 
adheres strictly to position weighting in powers of 2, 
binary-coded decimal treats each decima l digit of the 
number i11dt'µc11dt'11t ly and represents it as a 4-bit s lraighl 
binary number. 

If Form II is implemented using binary-coded-decimal 
arithmetic (performing a decima l adjust after each addi
tion), the final result will be in binary-coded-decimal 
representation. Form II lends itself to an iterative-type 
implementation which allows it to be coded to easily 
accommodate any size number. 

Table 1: Correction factors in binary for tlze bi11ary to bi11ary
coded-decimal (BCD) conversion algorithm. 

Much has been said about performing a decimal-adjust 
operation when operating on numbers in the binary
coded-decimal format. When two binary-coded-decimal 
numbers are added by the processor's straight binary
adding accumulator, the resu lt is not in binary-coded
decimal form. It is necessary to perform one more opera
tion after each addition to correct for the fact that the 
processor's arithmetic logic is designed to add straight 
binary numbers. This extra operation is the decimal ad 
just. Many of the microprocessors on the market today 
have the decimal-adjust operation contained in their in
struction sets . 

If the processor being used does not contain a decimal 
adjust instruction, it is still possible to perform a decimal
adjust operation. What must be done is to allow for the 
fact that a binary-coded-decimal number uses o n ly ten of 
the sixteen possible 4-bit combinations for each digit. If 
two binary-coded-decimal numbers are added together, 
and the leas t significant 4 bits of the resu lt have a value 
greater than 9, then 6 must be added to the result. It is 
necessary to add 6 to skip over the six unallowed BCD bit 
combinations. The next 4 bits of the result are then 
tested , and 6 is added to them if necessary. This is 
repeated across the entire result. 

A 	Be tter M e thod 
The above method works in theory but is rather 

awkward to program . Let us examine a method based on 
the above theory which lends itself to straightforward 
programming. The method wi ll be for 8-bit processors, 

r S-100 USERS: GIVE YOUR COMPUTER THE GIFT OF SIGHT! 


The DS-80 Digisector<!l is a random 

access video digitizer. It works in 

conjunction with a TV camera (either 

interlaced or non-interlaced video) and 

any S-100 computer conforming to the 

IEEE standards. Use it for: 


• Precision Security Systems 

• Moving Target Indicators 

• Computer Portraiture 

• Fast To Slow Scan Conversion 

• Robotics 

• Reading UPC Codes, 	schematics, 

paper tape, musical scores 


THE~0©~ e IMAGE PROCESSED BY DS-80 • 

CHECK TH ESE FEATURES: 

D 	High resolution - a 256 x 256 pic 
ture element scan 

D Precision - 64 levels of grey scale 

D 	Speed - Conversion time of 14 
microseconds per pixe l 

D Versati lity - scanning sequences 
user programmable 

D 	Economy - a professional tool 
priced for the hobbyist; comes ful ly 
assembled, tested and burned in, 
with fully commented portrait print
ing software. 

Price: $349.95 MasterCharge and Visa 

LW@~ P.O. BOX 1110,DELMAR, CA9201 4 714-756-268.zJ 
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Telecommunications R&D 

Software Engineers 


Reaching Out To The Challenge 

of Our Environntent ... 


San Francisco Peninsula 

Designing the world's most advanced computer-controlled telephone systems and office of 
the future products requires the world's finest talent: Yours. 

Your Ideas Count 

Help prepare for the future at BNR INC., a center of excellence in structured software design 
and implementation techniques. We perform high level language software engineering and 
microcode/firmware development, using digital switching techniques for a network of com
puterized EPABX's providing data and call processing feature services for our clients. We 
are aided in this development work by our fully-equipped, modern lab, including on-site in
teractive ti mesharing systems. 

If you are self-motivated, have proven design skills and you are challenged by: enhancing 
hardware/software interfaces, real-time systems, computer networks, software tools and 
applied software engineering ... join us. 

We offer excellent salaries, one of the best benefits 
programs on the San Francisco Peninsula, a progressive and 
stimulating environment, and outstanding opportunities for per
sonal recognition and growth. 

For immediate consideration, send your resume to Ellen Ohmer, Employment Manager, 
BNR INC., Mail Stop 785, P.O. Box 10121, 317 4 Porter Drive, Palo Alto, CA 94304. An 
equal opportunity employer. 

Subsidiary of 
Bel I-Northern Research 
The R & D Lab o ra to ry for 
Northern Te lecom and Be ll Canada 
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Listing 1: The multibyte binary to binary-coded-decimal (BCD) 
conversion algorithm coded as a subrou tine for the 8080 
microprocessor. 
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Fast, off the shelf delivery. 

Call TOLL FREE 800/523-5355 


MARKETLINE SYSTEMS, Inc. 

2337 Philmont Ave., Huntingdon Valley, Pa . 19006 
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since they are the most popular. First it is necessary to 
keep track not only of the carry out of the eighth bit posi 
tion, bu t also the carry from the fourth to fifth bit posi
tion . This second carry will be referred to as the auxiliary 
carry. 

(1) 	 Add the binary number 01100110 to the first 
number . 

(2) 	 Add the second number to the resu lt generated in 
step 1. Keep track of both the carry and auxiliary 
carry from this addition. The carry generated 
here is the true carry to the next higher digit. 

(3) 	 Based on the carry and auxiliary carry generated 
in step 2, add one of the correction factors shown 
in table 1 to the result of step 2. 

The result has now been decimally adjusted . 
The program shown in listing 1 and the flowchart 

shown in figure 1 provide an implementation of Form II 
usi ng binary-coded-decima l arithmetic for the Intel 8080 
microprocessor . It uses the decima l-adjust (DAA) in
struction in the 8080's instruction set. A simple program 
shown in listing 2 converts data from binary-coded 
decimal to ASCII representation. The conversion from 
binary-coded-decimal to ASCII entails taking each of the 
two 4-bit, binary-coded-decima l digits, putting them in a 
byte, and appending the binary prefix 0011 . Both pro
grams are coded as subroutines, since these forms are 
usually more convenient to include in larger programs . 

The 	 binary-to-binary-coded-decimal subroutine of 



Put the BYTE on the IRS 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 professionals for use on person
al home computers, this low-cost, time-saving 
Aardvark Micro Tax package accurately and 
efficiently computes your federal income tax 
liabi lity. Aardvark will display and fil l in 
facsim ile Form 1040 and related schedules 
and, if connec ted to a Centronics printer, 
will print out these facsimile forms auto-

MICRO TAX I $25 
Form 1040 
Schedule A 
Schedule B 
Schedule TC 
(will not calculate Income 
Averaging, Max Tax or Alter
native Minimum Ta x) 

When Ordering Specify: 
TRS-80 16K Level II Basic 
Apple II 32K with Applesoft Basic 
Apple II 16K MicrowithApplesoft 
ROM Card 

MICRO TAX II 
Form 1040 
Schedule A 
Schedule B 

matically. Each program is designed to use 
the appropriate tax table or rate schedule. 
The more advanced Micro Tax II and Ill also 
calcu late Income Averaging, Maximum Tax 
on Earned Income, Min imum Tax and Alter
native Minimum Tax. The Aardvark package 
is compatible with Apple 11 and TRS-80 users 
and 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 a lso use the binder to store 
pertinent 1979 tax records. Cure your head
aches this tax season, order today...and put 
the BYTE on the IRS with Aardvark! 

$35 

Schedule G (Inc. Avg.) 

Schedule TC 
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Form 4726 (Max Tax) 

Form 6251 (All. Min. Tax) 
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Package for PETand Tl 
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•• P.O. Box 26505 Milwaukee, WI 53213 

24 hrs. Call TOL L FREE 1-800-558-8570. ?days 
In Wisconsin 1-414-289-9988 

© Aardvark Software Inc. 1979 Circ le 68 on inquiry card . 



PUZZLE YOUR COMPUTER 

Your computer con make puzzles for you to solve with 
these new cassettes from Program Design. 

Minicrossword 
Two Minicrossword programs invent c rossword puzzles 
and display them on the screen. Words ore drawn 
from a huge pool of words so hundreds of different 
puzzles ore possible. The computer gives you the 
clues and scores you on how well you do. 

Two Codeword puzzles on the some cassette use the 
some words in a word-guess game.The 4 programs 
ore a vocabulary and spelling development system 
for adults and high schoolers. 
TRS-80 Level II (l6K), or APPLE II Applesoft Sl4.95 

TGIITHAILAHDKH 
pSXXBOLlVIAJRoCll 
VBNXMBDKGttttuvv~ 
NULZTDDXOXLISAH 

TSESQJRODKZRGKy 

AHXGKHAHCAVODAH 

LSAUDIARABIAGBl1 

AUNSVFPNRMLBMPU 

WLEXQFZADPYHBNJ 

WI KQFOZRAEW~llJE 


JDMTR IN I DADEZRI 

HMJMLCOOTQHKMLU 

VNKPJX I UKJDRNRY 


5 WORDS-GUESS? ?_ 
Astro Word 
Search Series 

The computer makes hund reds of the popular 
word-search type puzzles from words in its memory. 
Words are hidden across. down. diagonal ly - forward 
and backward in a maze of letters. The computer 
flashes the words you find and scores you on how well 
you do. Teaches vocabulary and facts in a fun way. 

Astro Word Search: Geography 
(geographical place names) 

Junior High to adult- Level II. 16K Sl4.95 


Astro Word Search: Spanish 
(Spanish vocabulary words) 

High School to adult- Level II, 16K $14.95 


Look for these titles at your participating 

Computerlands and other fine computer stores. 


Or order direct from Program Design. 

11 ldar Court , Greenwich, CT 06830 (203) 661-8799. 

Master Charge. Visa. Add 5°1o shipping. 


~ 
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BNBCD 

INITIALIZE BCD 
NUMBER TO ZERO 

INITIALIZE BIT 
COUNTER B X D 

GET NEXT 
BINARY -CO OED 
DECIMA L BYT E 

ROTATE BINARY NUMBER 
LE FT WITH COPY OF 
MOST SIGN IF ICANl BIT 
IN CARRY 

GET L E AST 
SIGNIF I CAN T BYTE 
OF BCD NUMBER 

ADD CARRY TO 
BYTE USING 
BCD ARITHMETIC 

YES 

GET LEAST 
SIGN IFICANT BYTE 
OF BCD NUMBER 

ADD BYTE TO ITSELF 
WITH CARRY USING 
BCD ARITHMETIC 

GET NEXT BCD BYT E 

DECREMENT 
BIT COUNTER 

RETURN 

Figure 1: Flowcl1arf of the algoriflrm fo r the binary to binary
coded-decimal (BCD) co11versio 11 subroutine. 

listing 1 requires contiguous memory locations to hold 
the binary-coded-decimal result. The address of the 
memory location for the low-order byte of the binary
oded-decimal number has been labeled BCDNL (binary

coded-decimal number location) in the subroutine. The 



HI THERE! 


w 
a: 
<t 
$ 

Cl 
a: 
<t 
:c 

LU 
c:: 
<t s 

..... 

LL 

en 

It has come 
of the wide 
of all our 

Part No. 

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 

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-DMN-1 

PBLC-DMN-2 

CBAS-DSK 
CBAS-MAN 
SPLR 
FAST 
TELE-COM 
POLYVUE 
PASCAL/MT 

Prices are 
California 

to our attention that many of our customers are not aware 
variety of products we have available. Following is a list 

current major products and prices. Watch BYTE for new items. 

Description Price 

Tarbell 32k Static Memory for S-100 bus 725.00 
Tarbell 16k Static Memory for S-100 bus 440.00 
(Memories only come assembled & checked out) 
Cassette Interface Assembled & Checked out 175.00 
Cassette Interface Kit 120.00 
Floppy Disk Interface Assembled & Checked out 26 5. 00 
Floppy Di sk Interface Kit 190.00 
Double Density Floppy Disk Interface A&T 425.00 
Double Density Floppy Disk Interface Kit 325.00 
Vertical Disk Subsystem 1888.00 
Double Density Disk Subsystem 1999.00 
PerSci Model 270 Dual Floppy Disk Drive 1295.00 
Siemens Model 120-8 Single Floppy Disk Drive 495.00 
Shugart 800/801 Floppy Disk Drive 525.00 
Power Supply for PerSci 270 Dual Drive 125.00 
Power Supply for PerSci 299 120.00 
Power Supply for Two Siemens or Shugart 120.00 

Tarbell Cassette BASIC on cassette incl manual 48.00 
Tarbell Disk BASIC on CP/M disk incl manual 48.00 
Note: the following two items can only be 
ordered with Tarbell Disk or Cassette BASIC: 
Tarbell BASIC source listing on paper 25.00 
Tarbell BASIC source on 2 CP/M disks 25.00 
Proc Tech Assembler/Editor with listing 15.00 
EMPL micro APL on cassette & instructions 15.00 
EMPL micro APL on CP/M disk & instructions 20.00 
CP/M 2.0 Operating system incl documentation 150.00 
CP/M 1.4 Operating system incl BASIC-E on disk 70.00 
CP/M 1.4 on soft-sectored MINI-FLOPPY disk 70.00 
CP/M 1.4 Operating system manual set (of six) 25.00 
BASIC-E Compiler Manual (works with CP/M) 5.00 
BASIC-E Source Listing (in PL/M) 15.00 
Public Domain Disk #1 - includes DISKTEST, 
BASIC-E, CBIOS, FORMAT, TAPELIB, etc on disk 10.00 
Public Domain Disk #2 - includes Double Density 
FORMAT, DISKTEST, Auto-BIOS for 1.4 & 2.0; FORTH 15.00 
CBASIC-2 disk 85.00 
CBASIC-2 manual 15.00 
KLH Systems Spooler for CP/M on disk 70.00 
FAST! Screen-oriented Editor/Assembler for CP/M 100.00 
Software to operate D.C. Hayes Modem Remote 195. 0 0 
Screen-Oriented CP/M Editor 135.00 
Meta-Tech Pascal Compiler for CP/M 99.95 

subject to change without notice. 
residents please add 6% sales tax. 

For quick deiivery, see your local Tarbell dealer. 

Circle 70 on Inqui ry card. 
(213) 538-4251 

/J 950 Dovlen Place, Suite B (213) 538-2254 
Carson, California 90746 

0 



Listing 2: A subroutine to convert a si11gle-byte, 2-digit , bi11ary
coded-decimal number to huo single-byte ASCII cl1nracters, 
coded for the 8080 microprocessor_ 

BCO TO ASC I I Sll3RQIT!IE 

; Tl£ SlB<WT llE TfllIS A TllJ DIG !l BCO fUffR IN ~ l'OI KTED TO fN 
; It. fH) ct:IMRTS IT TO ASCII . Tl£ lllST S!CJHFlCfflT DIGIT IS PUT 
; IN REGISTER B llllLE Tl£ L£RST SIGHIF !Cffll DIGIT IS PUT IN REGISTER C. 

91151 FS ASCII : P\!SH PSll ; SIM STAM 
91152 JE0F llVI ll.eee811118 ; PUT WlSl SIGHIF!Cff/T DIGIT lflSI: !fl A 
91154 A6 Rf! " , lflSI: ITT W6T SI GHIFICff/T DIGIT 
91155 F63ll CRI 001100008 , a:JMRT 10 ASCll 
0057 4F l'(N C. A , PUT lH REGC 
8058 JEF0 mt ll.U110000B , PIJ1 lllST SIQllF lCffll DIGIT lflSI: !fl A 
~A6 Rf! " ,lflSI( OFF lllST SIGH!FlCffll DIG IT 
ee5B 0F RR( 

ee5C 0F RR( 

eeso er RR( 

005f 0F RR( ; ROTATE RI GIT FCl.R PUUS 
005F F63ll CR! 091100008 ; !XWERT 10 ASCII 
8061 47 l'(N B,A , PUT IN REG B 
8062 F1 p(p l'SW ; RESTORE STATUS 
0963 C9 R£1 ; REll.llN 
8064 BC!)!{_ DS 31 ; SHiil OF BCO "-JUI! 
9900 00 

number is ordered upwards in memory . Register E must 
contain the number of bytes in the binary-coded-decimal 
number when the subroutine is called. lf more bytes are 
specified than are needed , the extra will be filled with 
leadi ng zeros . 

The other parameters which must be passed to the 
subrout ine are the number of bytes in the binary number 
and the address of the low-order byte of the bina ry 

number_ The number of bytes in the binary number is to 
be in register D, while the address of the low-order byte is 
in register pair HL. The binary number is assumed to be 
stored in memory using the same convention as the 
binary-coded-decimal number . The more significant 
bytes a re fou nd at· increasing memory addresses. 

By having regis ter pair HL point to the binary number, 
the routine can be used to convert all binary numbers re
quired by the user's program without moving them to a 
specific location . All resu lts are put in the same location , 
since this is temporary storage needed on ly until the 
number is sent to the display device. 

The binary to binary-coded-decimal conversion sub
routine provided can handle binary numbers of any 
length up to and incl uding 31 bytes. This corresponds to 
a decima l number in excess of 4.5 X 107

' with a full 75 
signi ficant digits. This should be adequate to handle any 
physical quantity encountered . To establish a reference, 

1021it is only about 1.5 X angstroms from the earth to 
the sun . (An angs trom is one ten-billionth of a meter, that 
is 1/109

, and is normally used to measure the wavelength 
of ligh t. ) 

The routine provided have been tested using a high
speed line printer as an output device. The routines were 
fast enough to allow the line printer not to wait when 
being sen t a stream of 6-digit numbers . While the routines 
have been tested and were fast enough for the desired 
app lica tions, an extensive effort was not made to 
eliminate every unneeded processor cycle . The object 
code provided in listi ngs 1 and 2 will also execute on an 
In tel 8085 or a Zilog Z80 microprocessor . • 

TRS MOD I and MOD II PROGRAMS FROM ~ RACET coMPures~
~ 
~ ;:l ~M~~~I;:::c~=~:~ ~~:~:l~~:~!~~!:~s $49.95 

I 
§§ Mathematical and common matrix functions. 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 
control, pointer manipulation and utility funct ions. Includes 
multikey muttivariable machine language sorts. Load only mach ine 
language functions that you want! Where you want in memory ! 
Relocating linking loader! More than you ever expected! 1 

oo BUSINESS (Requires Infinite BASIC) $29.95 
20 Business oriented functions including: 

Printer Automatic Pagination with headers and footers! 

Packed Decimal Arithmetic ( +, -, •, /) 127 digits! 

Binary array searched 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 Ille 

defines execution! Includes auto key-debounce, screen print and 

lower case software driver. 


New Products Jan/Feb! We answer reader response inqui ries !! 


ATIN/ System Houses · We license usage of our routines! 

TRS Add-On OEM 's · Direct BASIC commands tailored 
for your hardware. 

REMODEL + PROLOAD Specify 16, 32, or 48K Memory $34.95 
RENUMBER any port ion or all of BASIC program. Line references 
adjusted . 
MOVE any portion of a BASIC program from one location to 
another. 
DELETE lines or ranges of lines while using the utility. 
MERGE all or any port ion of a program from tape. (Load lines 
300-500 from your tape to existing program at line 1000 with 
renumbering on the way in!) 
SAVE combined/merged programs, or any portion to tape with 
VERIFY. 

COPSYS Copy Systems Tapes (EdltorlAssembler Format) $14.95 

GSF (16, 32, or 48K) $24.95 


18 Machine language routines using 'USR' calls. Includes RACET 

sorts, array handling, and fast lines and scrolls. 


DOSORT (Specify 32 or 48K · 2 disk minimum) $34.95 


Sort/Merge multi ·diskette sequential files. Multiple keys and 

variables. lnclude:s GSF · machine language sorts, comparators 

and string handling. 


MOD II SUPPORT 

RACET is supporting the MOD II! ! 

Call or write for current information! We have a MOD II Superzap 

and other assembly language tools ! 


Ask your dealer if he carries our products! 

DEALERS! We will work with you directly or through our 

distributors. 


~ RACET COMPUTES 1CHECK, VISA, M/C, C.0.0. • Calif . Residents add 6% • Telephone Orders Accepted (714) 637-5016 
WHEN ORDERING PLEASE ADV ISE PUBLICATION SOURCE 702 Palmdale. Orange CA 92665 

114 Feb..,,ary 1980 © BYTE Publ icaliun• Inc Circ le 71 on inquiry card. 



·superbrain is a regislered trademark of Jnteriec Data Systems. 

System Specifications 
Twin ZBOA 's with 4MH Z C lock F1 eq ue ney O ne ZBOA hhe host processor) perlo r m s ~u 
p 1ocesso1 dnd sc r ~t.•n releit.:d !unctions The s~cond Z80A 1~ 'dawn · IOddf!'d " by lhe host 10 
execu1e disk 110 When nol r.uoceu1nqd1slt. d<\tA . the seco nd 280 mi'l.V be proq1.imm t.>d b y 
!he hos1 lor ol hl.'1 IH OC'(>~o r rCl<tlt·d ft.nchuM 
8 hLl!i 
l 0 m1c 1aseconds H.'QISh.•r to lt.'Ql~lL•r 
ISA 
All 1r.1 r1upt!\ "'H" vecto1 I 

320K101al bytes lo 1m<t1t<>d oo 1w~ doub]P densuyd11V"'f. Op11on.tl C>CICll'l•ll IO· 00 
meg.ibyt£> ha:ud disk ~ IOT ·UJP •~ .w.,1J,,blt• u"1nq op111·11 1n! S- 1O\J bus ,,dAp101 
250f. b1 1.51seconrl 
250 m1l1Ls11Xonds 5 m1 1l L'>..rfJntl~ IM "" W: tu u.1d 
5 • inch min1-d1sk 
300 RPM 

6o.l K :J yt t!s rlyn.1mn· RAM 
256 :JV1t.'s a l s loC w Rt'l. M 1~ µrov1d•-rl '" 1dd111on 11~ 1lw m•\ m pi oc;(·~!).0 1 RAM This m~mory 
L5 us«! for proq1.1m .rndto1 d,1111 r. l ur<iq» lor th~ •Hnti lk' rv pfon..·ss.u1 
I K bv tf!Sst,,nd.u d Allows A() ~·~ l1c:iot..·r11p p1n r; of i;vs!em 111>0 .....,., o n ROM 1i l oftl~J" ,,., 
270B comp"'11hlt.• .\ml muy ix> a •1J1otut.1mmed hv the ust:-r Im cus!am ttppl1c.111ons 

12 mc:h . dvn•11m(·.11ly lucu"1!':'d P-1 ph1.r>1)hl)r 
25 lin <'!l x BO c h.H,,c i.• rs pt.•r !mt.• 
R x Fi C'hllt11Cll' t rtMlllX o n <) B x 12 ch 011 °1 Ll t.•1 11.-·ld 

CPU 
MLC rop1ocessots 

Wo1d Su~e 
Eiccc utmn Time 
~.\ .1ch1n(! ln1H1ut:hantt 
Interrupt Mode 

Floflpy Di•~ 
Slor.t.qe Capac 11y 

D.\1" T1i'lnsfe1 Ri>1t e 
Ave ri'l{)C AC<'e!>.s Time 
Mc.-dtd 
D1$k Ho1.111on 

Intern.a! M.iim ory 
[)yn11m1c RAM 
St.1t1c RAM 

CRT 
D1spl.ty S: zl.• 
011;pJ ._1y (;°'01m.,,1 
C iMl dC11.'I Fout 
Lim.' Dr.1wmq Ch 1H••~W1 £ FJ.1.• ..••·U .,I 1.11J r1 Fd J1h1c:s s.vm hnl., l.l"t.'<l lu1 for m ll n~Mllon 
01spl.w Prestml..ifmn 
fl,rndw1d1h 
L\uso r 

Cammunk•lion1 
Scteen OrW9 Tr.rn s.l..-1 
Au:ulu11 y ln1url..,c1· 
Parnllt.>I lnted11ce 
S-100 Bu5 
Tr.1ns p.uen1 Mode? 
P.u11v 
Tr.ftnsm1.'is1an Mode> 
Add resst1 ble C u rsm 

S;tnam Utt li t i111 
Disk O µer.-.11ng Sy:oo11.1m 
OOS Soh w.ue 

Opt iana.I Sehwu& 
FO RTRAN 
COBOL 
BASIC 
Apphc.,uon Pd c kdl'J £t1l 

Ke~bo.ard 

l.1r1ht c:'h .1r.1C'lt·1'l (1n ·' U.1tlir: h,1c-kt11 trnnd ~; •\' 1• 1<1i1bh• thmuqh k<'\dXJ111d fHOQrnm .,«'.!\eC'llon 
20 M!-17. 
Rt.•W•11H...J llTI•lllt' H1k1c-lc r111-.nrl 

~1emt11 •J nt.1pp<•d .11 18 lulc.oboH1d :->1•1MI ti.m~m1'>:w·1 11 o l ri•1l•1 .11 :i,o,·~ up !O 9600 h?'I 
'mv<>t'litl RS 21i ,, ..,vnduonous ~vnc:"ll•>nou., m lL•rf<tct• opt1on.1l 


R,nlin S h11 t" lt TR.S BO t'r) rn1 >o1 11bl1• 

Pr inl(d c1u:mt \.'<.lrw c-onn1-r1o r 1un\•1d, .. I !01 co rirwcltun u l oµho n.11 S I 00 bus "d,1 p1or 

En.1blc•:s dr;plrw o l •Ill 111cn rn 1nr1 .ind ui. 1c1rnm1 contml C'Od o•'i 


Cbo1n.• of cvt.•n ud~I rn.ukuHJ 111 -.;J'• •Cm!I 

H11l! 0 1 Full Dup!v11 <lrw nr two 11 10 11 h1b. 

O ir""C"1 1>0~111on1mJ h\• 1•1 th"1 cl1...,l'"1••h • o r .1!r.olu1•• .ulJ11°!>!1mQ 


CP :.< 

An 8080 dtsk .1 s~1tmblo• 1 d · ·but1r11·1 1•~ x1 •·1 h m 1 .rnd f1 li • li.ind lmq ' 11 1li1tcs 


;,. , 'Sl sl.\nd • .Hd Reloc41••hlt·. r1, ndom 11rd H"1urn!MI d1'>k <1e~s 
ANSI s1ornd.Hd AE•loc.1ht.ble st."'Ul.'nli.11 1el<:111vc •Hl mdexo did: ,_CC(•SJ 
Sequen11ctl .rnd 1r1ndo m di.s~ a ccc-s" full strinll m.tnipu l,1t1on 1n ll~tp1N l•1 
ExtC' n~1v~ ll0f1 WrH €.' d('w•k.ipmPn1 tools .ti£' .1v.ul,, b!e indudmq sohw.uu 101 !he fallowing 
uppl1crtllo ns PtlVIOll A ct•o 111 H!o Rt'<'f"11.i..blf" M.ccounts Pav.,blc> Inven to ry Contro l. Gt.> nchll 
Lcdq(! r ctnd Wo rd PrOC"CS'!.lnO 

A!phdnumeric C h..i1.t.cte1 Gen('Ml l•& ,,11 126 uppm 1iod luwt..'t C<1~e ASCII ch.ih'ICkr !l 
Spt!'cu.1For.'itu1es 
Numcmc Pdd 
Spec1"1 F1Jnc11on:s Kev:s: 
Cu rsor Cont1ol 

[nlarna.I Can•truct ion 
C .t.b1netry 
Component lAyou t 

Mo unhnQ 

£nvironmenl 
Wo~ lll 
Phy111c tt l D1mcns~on:i 
Envuonmenl 
Pciw c r ReQ\Jtrcmcn.t.t 

N·Key Rollove 1 Auto mo111c 1ept>dl '"1 15 CPSI K('ybo..ir d loc unlock 
0 9 dt-c1m4] pom t comm., mlllti !> .ind lo ur u.tot!I p10Q 1.lmmt'l b lt.• lunc11on kov11 
Up I<) 6 4 u ~· r ·dC'lmed two key hrnc tlon sequt..'nCl"S 
Up down lor w<Hd bcickwMd .tnd home 

S11uc tur.1I lo.,m 
Two bcxu d modultU de~1Qn All p1 oc£>sso r 1c l<'l !C.od luncuons ctnd h drd w 1u t> .ue on" sanqle 
pr1nrcrd c;.·11cu 11 bo.trrl All video and 1)f1we1 rel"tcd c u c u11s o n " 'i.C!p.ut'l tt.• s inq l ~ bo.t rd 
Thc•se two bo<Hds 11t c u11 e 1conn rnd v1<1 ,, si nqlc 22 pin 11bbon cable 
C RT dnd two c;1 1cu11 IXM1ds mounted lo bue C RT 1n " 11q1d s!ee l lrame C1s k Duve d.sscm 
bly ma untc.-d mlo upp.,·r covv r fo r f'dSt" o f wrv1cinQ 

Appt<ntimdtl!'ly 4 5 pounds 
14 ·1.." CHJ x 21 y.. <Wl x 23 •.. IDl 
Ope ri1111nq 0 to SO C Stordqe 0 10 85 C I 0 10 95•0 rel humtdity non candc nsmQ 
I 15 VAC. 60 HZ. 1 AMP fopho n.tl 23JV,\C: SOHZ modd .w<:1d.,bld 
·~ll<'Ol• ~•""'" u1b1"'-' ' " i:h•nQ.- w11h.,...1 no11 • 

SUPE~BRAINTM 

The Honor Graduate 

OEM's ... 

End Users. 

Computer Dealers. 


$2995! 

SuperBrain users get e xceptional 
performance for just a fraction of what 
they'd expect to pay. Standard system 
features include: two double density mini 
floppies with 320K bytes of disk storage, 
64K of RAM memory to handle even the 
most sophisticated programs, a CP/ M Disk 
Operating System with a h igh 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. 
Inven tory or Word Processing .. . SuperBrain 
is tops in its class. But best of all, SuperBrain 
tackles your toughest jobs for less than one
thi rd the cost of other similar systems. 

You 'll appreciate the careful at tention given 
to every engineering detail. Standard 
SuperBrain features include: a lull ASCH 
keyboard with numeric pad and user-pro 
grammable function keys. A non-glare, 
dynamically focused , 12-inch CRT for sharp 
images everywhere on the screen. Twin 280 
microprocessors lo 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 Z80A processors, d ual double density 
disk drives, and a high resolution CRT 
terminal. All in a single. smart looking, self 
contained desktop unit. And. all fo r 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 on ly system 
at the top of its class in price and performance 

DEALER/OEM QUANTITIES AND SPECIAL PRICING AVAILABLE VIA MICROAMERICA DISTR IBUTIN 

Mon-Fri 9:30-5:30 

MasterC harge & 

Visa Accepted 


(617) 449-1760 
Telex: 951021 

MICROAMERICA DISTRIBUTING 
"Nationwide distributors of Computer Equipment" 
21 Putnam Street 
Needham, MA 
021 94 (617) 449-4310 

NEECO 
679 Highland Ave. 
Need ham, MA 
02194 
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A Quad Terminal lnterf ace 

Stephen A Alpert 
11 Ridgewood Dr 

Auburn MA 01501 

Every now and then, a micrn or mini
computer owner may be fortunate enough 
to have more than one terminal and prob
ab ly a modem or- two. Unfortunate ly, there 
never seem to be enough interfaces to 
the computer system to con nect all these 

WORD 
ADDRESS BITS MEANING 

15 B 6 0

IKEYBOARD STATUSI I I I 
INT ERRUPT ENABLEI t 
DONE FLAG 

15 8 0 

X+2 KEYBOARD DAU 

DATA IN LOW BYTE 

15 8 6 0 

X+ 4 IPRINTER STATUSI I I 

INTERRUPT ENABLE[ t 
DONE FLAG 

15 8 7 0 

X+G IPRIN TER DATAI 
DA TA I N LOW BYTE 

Figure 7: Addresses required for a single terminal are the low bytes of four 
consecutive words. 

• Each termi nal requ ires fo ur words of 16 b its each. The bits in a word are nu m
bered 0 to 15 from r ight to left . Hence, the low byte in a word contains b its 7 thru 0 
and the high byte contains bits 15 thru 8. 
• The first word contains only two bits of interest. Bit 7, the most significant bit in 
the low byte, is the keyboard done flag . It is set when a byte is received as input . I t is 
cleared by a bus in itial ization (BUS IN IT ) or a processor read of t he data . Bit 6 is an 
in terrupt enable bit for the keyboard . When set, an incoming character wil l cause an 
automatic vectored interru pt through the processor. 
• The low byte of the second word contains the keyboard data. 
• The t hird word is arranged like the fi rst word but is used for the printer side of 
the terminal. Bit 7 is set by a bus initialization signal (BUS IN IT) or whe n the inter· 
tace can accept another byte from the computer and is cleared when a byte is sent to 
the termina l . 
• The low byte of the fourth word is the data buffer for the printer. 

Table 7: Device addressing organization for interface configuration shown in 
figure 7. 
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devices into the system at the same time. 
This art ic le chron ic les my local so lu t ion 
to the problem. 

Through lu ck and a lot of hard work, 
my computer system co nsi sts of a Digita l 
Equ ip ment Corporation PDP-11 /10 proc
essor, a video moni tor, a te lepri nter, a 
modem and only one terminal inter·face. 
Conveniently, the video monitor, which 
serves as the main console, is drive n directly 
off the processor. Th is still meant that 
there was a deficiency of one term inal in ter
face. 

After i-ev iewing the schematic for the 
interface that \ had, I started a design 
to esse ntia lly dup lica te that board. A 
friend jok ingly suggested that a design 
shou ld be ge nerated to drive seve r-al ter·
minals at once. Tak ing that thought 
serious ly, my course of action had been 
charted. 

The creation of this quad termina l 
interface involves ideas appli cabl to almost 
any sort of processor that uses memory 
add r·essed 10. Th at is, the processor conta in s 
no specia l 10 instructio ns, but in stead 
addresses specific memory add resses to 
comm unicate with the status registers and 
buffers of the per ipheral devices. Th is trade
off means that the devices look Ii ke mem· 
Ol'Y and the processor can therefor-e be 
equ ipped with additional instructions at 
the loss of memory space. 

In th e case of the PDP-11 series, the 
processor has a 16 bit data bus and an 
18 bit address bus. In this byte addressab le 
machine, the maximum user add ress space 
is 32 K words. However, the processor 
automatica ll y takes all addrnsses in the 
ra nge of 160000 to 177777 octal and 
maps them to 760000 to 777777 octa l. 
(Dig ital Equipment Corporation uses octal 
notation in all softwar-e.) Th at means the 
user memo r·y space is limited to 28 K 
words with the addresses generated by 
the processor for 124 K to 128 K speci
fied for the 10 page . 
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The organization fo r the device address
ing used on the in terface in figure 1 is 
summar- ized in tab le 1. Th is structure is 
imposed primarily by the requi re men t to 
maintain compatib il ity with the interfaces 
su pported by the ex isting software. Es
sential ly, the interface should look to 
th e software exactly like fo ur separate 
termi nal interfaces. A microprocessor could 
eas il y ut ili ze this memory layout in con
secutive bytes in page zero. 

Without the in terru pt enab le (IE) bit se t, 
the keyboard status reg ister must be con
stant ly checked by the program for the 
presence of a byte of data. Thi s overhead 
is wasteful and serves no ut il ity except in 
the case where the processo r has noth ing 
else to do. The processor can acknowledge 
an in terrupt by automat ical ly ju mping to 
a specia l location in page zero whenever an 
in terrupt occurs. A routine must either 
poll the individual devices or, vi a some kind 
of acknowledge instruction, get information 
off the bus pertain ing to an address of the 
desired routine or iden ti fication of the 
device requestin g the interrupt. This soft
ware overhead in a minicomputer ma kes fo r 
very in efficien t performance. Also , what 
happens when more than one device requests 
se rvice si multaneously? In terrupt masking 
of some sort is needed. What about a 
possible priority based on th e requests? 

The PDP-11 processor elimin ates these 
pro blems by uti lizing hardware prio ri ty 
arbi tration and vectored in te rrup t logic. 
The processor allo ws fo ur leve ls of interrupt 
req uests and a nonprocessor reques t mode 
for direc t memory access (OMA). Once 
the processor decides to allo w an in terrupt 
request , it issu es a BUS GRANT on one 
of the fou r li nes correspond ing to the dif
fere nt interrup t leve ls. This gran t line is 
fe d in seq uence fro m o ne device to th e nexl. 
Each device th at does not want the grant is 
responsible for passi ng it along to the nex t 
device a shown in figure 2. In this way , 
the device closest to the processor always 

gets the grant fi 1·st in th e case of simul
taneo us 1·eques ts on the same line. After 
the grant has bee n received by the requesting 
device, that device is 1·esponsi bl e for assert
ing an interrup t serv ice req uest and simul
ta neously asserti ng a 9 bit address on the 
data lines of th e processor's single bus . The 
processor wi ll acce pt this add ress not as an 
address of a ro utine, but rather as a pointer 
to a pair of word s. The first word contains 
the add ress of the interrupt serv ice ro utine 
and the seco nd word contains a new proc
essor status word . The o ld program coun ter 
and processo1· status word are saved on the 
processor's stack. This com plete sequencing 
requires approximately 7 µs in the PDP 
1·1/1 o. 

From the prev io us discussion , it is ap
parent that the interface must proper ly 
decode 16 distinct wo1·d addresses, four fo r 
each te rminal, along wi th the proper read 
or write lines . Fu rt he1·more, to eliminate 
redund ant hardware, and save space on an 
intc1·face boar·d, the logic must do some 
of its own decoding and encoding o f ad
d 1·esses and data. The program counter and 

Text continued on page 120 

1-----------<IJ,._--------<_J BUS REO UE ST I 

1------<...------jf-------.>----<_J BUS REQUEST 0 
PROCESSOR 

r-----f---{__> 	 BUS GR ANT I 

BUS GRANT 0 

DE V ICE # 2 

Figure 2: Typical bus request and grant arrangement with two levels. Re
quests are asserted on a particular request line of the processor. Grants are 
generated from the processor and daisy chained through the devices associ
ated with that level. 
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There's onlyone small 
computer that can give 
vou vour heart's desire: 

sorcerer··from Exidy. 
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. Only 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 
this with Exidy's plug-in ROM PACs~ 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 PACT"' 
into Sorcerer, and you 're ready to program 
any application in high- level BASIC. Or plug 
in a DEVELOPMENT PAC~' and you have 
a low-cost Z80 software development 
system costing less than $1700. 

If words are your l ife . 
consider our WORD
PROCESSOR PAC!'·' 
It turns your 
Sorcerer into a 
modern text editing 
and formatting 
system for less than 
$2600. This car
tr idge otters 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!M It has 

sockets for four user-supplied 

EPROMs with capacity up to 

16K bytes. 


s-100 Expansion &12s 
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 II 

or change. 
Sorcerer's standard 

features, such as high- resolution --=

graphics,and the capabi lity 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 wi th 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 appl iance controllers for the home 
and the latest Winchester disk drives for 
smal l business computer applications. 

It's also easy with Sorcerer to 
add on a printer. an acoustic coupler. or 
a modem, because our system has 
bui lt- in paral lel and RS232 Serial 
1/ 0 ports (features normally 
offered as add-on options 
by most other smalI 
computer makers 
today). 

l_ JSl -:-: H .. S 
JVJ A N ( _ 

, 

woaorao 
/H e> l ~., ... ,.cl 
I >, .. ., . 1 ..• 
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The best of Sorcerer 
Hardware 
D 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 interface; 

Price• 
$1295 

(16Kmode1J 
$1395 

(32K model) 
$1495 

\\ satisfy that urge 
\ \ 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 ca ll our Marketing 
Commun ications Department. 

Circ le 73 on Inqui ry card. 

25-pin serial interface. Serial interface 
operates one or two cassette recorders. 
Graphic resolution of 240x512 . 30 
lines of 64 characters. 8x8-dot matrix. 
Character generator contains fu ll ASCII 
set (upper & lower case). plus standard 
graphic symbols. User may define up 
to 128 characters. Keyboard is 63-key 
dala processing type. plus 16-key 
numeric pad. 
D Video Display: industrial grade 
12-inch CRT (P31 phosphor). 

D 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'" and Microsoft 
disk-extended BASIC. 

D Floppy Disk subsystems: single 
dual-densi ty floppydisk (120K bytes) and 
controller in one package. lncludesCP/ M 'M 
and Microsoft disk-extended BASIC. 
D s -100 Expansion Unit: self
contained 10-amp power supply and 
motherboard with 6 card slots. Daisy 
chain units for more slots. 

Software 
D Development PAC™ 

D Word Processing PAC"·' 

0 EPROM PAC'" 

D Microsoft Disk-Extended BASIC 

D CP/ M"" Operat ing System 

· U S tlome~11c p11ces on ly Sub1e<:I ro chanr1C! w11h0ul not ice 
CP/ M is a Reg1s1ercd T1adcma1k 0 1 Oto1101 Ros~::u ch 

(48K model) 

s 499 

$2fJ95 

$1150 

s 419 

s 99 
s 199 
s 49 
s 300 
s 145 



MSYN 

Al I 
IC3oAll 

->5 v 

AI D 

Figure 3: Address decod
ing circuit1y . 

A09 

AOB 

IOK 

AO? 

A06 

IOK 

A05 

I 3 

+5V 

IK8 
10 

9 

7 4 L S2 66 
WR ITE 

1102 

A04 

A03 

NUMBE R TYP E ->5v GND 

IC I 74 LS266 14 7 

I C2 74 LS266 14 7 

I C 3 74 10 14 7 

IC4 7442 16 8 

1C5 7 44 2 16 6 

16 8 

16 8 

16 8 

14 

14 

14 7 

5 10 

TER MI NAL 3 

TER MIN AL 2 

TERMI NAL I 

TERMINAL 0 

BUS TO PRINT BUFFER 
12 

BUS T O PR INT ST ATUS 

13 c BUS TO KEYBOARD ST ATU S 
IC5 

14 B744223 PR INT STATUS TO BUS 

15 

I C6 74 14 6 

IC7 14 4 2 

ICB 7 4123 

IC 9 7 438 

IC IO 7438 

ICI I NE556 

IC l 2 7493 

12 
0 3 

13 c 
IC4 

2 

744 2 

A 

0 

KEYBOARD BUFFER TO BUS 
ADI A 

KEYBOARD STATUS TO BUS 

Text co ntinued fro m page 11 7: prope1· sening of six add 1·css lines . The ad· 
processo1· sla LUs wo1·d for the service ro u dress may be se lec ted by the adjustment 
tines are placed in lo w memo1·y of ,1d d1·esses of th e sw itches. A pair of 7485 magnitude 
less than octal 776 by the software and nol compara tors cou ld have bee n used in seri es 
by the hardware. si nce they only req uire a 48 ns de lay to 

The 111emo1y wmds nece sary fo1· thi s compare six b its. The MSYN signa l is nor 
in terface will consist of D type fl ip fl ops fo 1· asserted until at least 75 ns after the ad dress 
the sta tu s registers sin ce only two bi ts Mc lines have bee n activa ted . Notice the use 
needed per wo1·d . Th e inp ut and output of two 7442s, binary coded decima l de
data buffers may be hooked d irectly to the coders. Since all add resses are in consec u
UARTs. UART is, of course, an ab b1·cvia· tive wmd s, given a base address, sJy X, th e 
Lio n ro r th e Universa l AsynchronO LIS Re first termin al wi ll use addresses X Lo X+6, 
ceive r T1·ansm i1 tc r, a device which con vcns the second term inal will use addresses 
pa1-;1ll cl bytes of data in to a ser ial strea m of X+lO to X+16, and so o n. IC4 will onl y 
bi ts in an indus lry sta ndard, time o rdered asse rt one of its lower four ou tput lines 
fo 1·mat. The specific UART used in thi s if the add ress is in the ra nge fo r Lhat ter
des ign is the Gen eral Instr um en ts pan min al. IC5 is used with the low add 1·ess 
numbered AY-5·1013 . bi ts and the read 01· write co nt rol lines 

The address decoding circu itry is shown to indicate which act ion must be done for 
in figure 3. Al I signals are co ndil ioncd by the spec ified terminal. Note th at the key
bu rccc ive1·s and arc not co nsidered va lid board da ta buffe1· is a "1·ead only" memory 
until Lh e pracesso1· assens a master synchro and the p1·in ter data buffer i a "w rite onl y" 
nization signal (MSYN ). The 74 LS266 i a memory. 
4 bit dig ilal co mparn lo1- with ope n col lecto1· The UARTs used in th is in tCl"face re
outputs tha t arc "w ire ORed" to detect the qui1-c a transistor-transisto r logic load 
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7474 

INTERRUPT 
INTERRUPT 

1"--__..__,---.... R E 0 U EST4 
O 5 ENABLE B 

BUS TO STATUS UART DONE INT-REO-L LINE 

CLR CLR 

INTERRUPT BACK 

INITIALIZE 

NUMBER TYPE +5V GNO 

ICI 7474 14 7 

IC2 7411 14 7 

Figure 4: The interrupt logic for each UART consists of a pair of these circuits: one for trans
mit and one for receive. For the complete interface, eight copies of this circuit are required, so 
the sections of the 7474 circuits are referenced in text by A and B. 

(1.6 mA) for the data inputs and have 
three state data ou tputs capable of driving 
one tra nsistor-trans istor logic lo d. Since 
the data ports had to be buffered Lo cor
rectly interface Lo the processor bLJs, al l 
input data ports could be wired in parallel 
and the same for the output data ports_ All 
individ ual signals to and from each UART 
must be conditioned via AND or NAND 
ga tes to insure communication with the 
correct terminal unit. 

The most difficult task remained : design
ing the necessary interrupt logic. It was 
desirab le to make the priority of all key
boards higher than any of the printers. 
This way, no characters wou ld be lost. 
The inclusion of four termina l drivers 
on a single board forces a significant increase 
in the com plex ity of the interru pt logic. 

The in te1Tupt logic consists of two 
related sections. The first section req ui red 
properly generat ing an interrupt from ei th er 
the input o r output side of the UART. Fig
ure 4 shows the ci rcui t for one side of a 
UART. This circui t appears eigh t Limes in 
the completed board. The interrupt enab le 
bit must have been set through a 7474 fl ip 
flop section labe led A in figure 4. In itially, 
the B sec tion of the 7474 is off so the in 
terrupt request line (INT REQ L) is high 
and not asserted. Likewise, the inte1Tupt 
back line (INT BACK L) is hi gh and no t 
asserted. When a characte r is rece ived (in 
the case of the receiver side of the UART), 
UART DONE causes a low to high level 
transition on th e clock inp ut f the B 
section of the flip fl op. Since Q was high, 

D is high and Q is then asserted, making the 
interrupt request line (Q) active. This signal 
then serves as inp ut to the inte1-ru pt arbi
tration logic . The interrupt back line (INT 
BACK L) will 1-emain high until the actua l 
vectoring takes pl ace_ After that, a low to 
high tran ition on the interr upt back li ne 
wi ll cause the B section of the 7474 to 

sh ut off and stay off until either the inter
rupt enable or the UART done line is 
cleared and set again. As a convenience, 
any processor write operatio n to the staLUs 
register wil l also reset the UART making 
the UART done line wait for the next 
character to be received . 

The intenupt arbitration logic is in 
figure 5 . I nteri-upt 1·equests are arbitl'ated 
by the 74148 8 line to 3 line priority en
coder. With the enable input (El) line 
norma ll y low, the gate status (GS) output 
wi ll go low when at least one of the inputs is 
low, signaling an interrupt 1-equest had been 
posted. The outputs of IC6 will be a binary 
encoding of the one's complement of the 
highest priority input sign al that is assened 
low. When the processor acknowledges the 
request, the proper vector info1·mation, 
which is made up of a combination of switch 
settings and 74148 outputs, will be put 
onto the bus through the 7438 bus d1-ivers. 
Sec table 2 for an enumeration of the 
vector ing. Observe that the bus is at grou nd 
potential for an address bit of 1. At the same 
time, the D3 input to IC7 will go low asse1·t
ing an o utp ut line corresponding to the 
interrupt. When the inten-upt sequence is 
do ne, the D3 input goes high and the co1-
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J 2K Board Pictured Above 

Why Not the Best? 
From The Dynamic RAM Company. 

2MHz 4MHz 
16K-$249 $259 
32K-$375 $395 
48K-$500 $530 
64K-$625 $665 

We have now been shipping 
our 2MHz dynamic RAM boards 
for over two years. Hundreds of 
4MHz boards have been going 
out every month since early 
1979. Our reliability is proven in 
the thousands of systems which 
contain our board. Many quality
minded systems houses across 
the country and overseas are 
using our boards for their 
equipment. 

Our prices still beat all. 
Despite rising 1 6K 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 75 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 BK board is 
typically less than 4 watts ( +8 V @ 

300ma, +1 6V @ 1 50ma and 

-1 6V @ 20ma) . Boards with 
additional memory typically 
increase power consumption only 
1 watt per 1 BK! 

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 zaooo 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 618~0. 
(217) 359-8010 

Central Data 
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respond ing interrup t back lin e goes high 
clearing its respective D flip flo p from 
figure 4. Simultaneously, IC8 is triggered to 
t ime out t he gate status output of IC6. Thi s 
is necessa r·y because the r·ernainder of the 
interrupt logic r·equires the gate status line 
to go high before it can be asserted to 
request another inter rnpt. 

Unfortunate ly, there is a period of abo ut 

50 to 100 ns when the bus drivers arc active 
that a higher pr-ior·ity inte r-rupt cou ld per
haps sneak th rough IC6 and deskew the 
correct data. This prob lem co uld probab ly 
be elimin ated by giv ing th e higher commun i
cation ra te termina ls a higher priority or by 
using an extra set of latches. 

If all the UARTs were dr iven off the same 
clock source, the interTup ts cou ld o nl y occur 
sim ultaneously (in which case the arbit r·a tion 
wmks correctly) or at least sp r·eacl apa rt by 

Interrupt 
74148 Output 

A2 Al AO Octal to 7442 Vector Offset 

KBD 0 L L L 0 + 0 
KBD 1 L L H 1 +10 
KBD 2 L H L 2 +20 
KBD 3 L H H 3 +30 
PRINT 0 H L L 4 + 4 
PRINT 1 H L H 5 +14 
PRINT 2 H H L 6 +24 
PRINT 3 H H H 7 +34 

Table 2: Vector table generated by the 74148 and 7442 (!Cl and /C2 in 
figure 5) combination through the bus drivers. 

an in terval equal in length to 16 times the 
tra nsmiss ion rate. This would be 26 µs at 
2400 bps. Feeling that the odds of two 
people typing two keys withi n 100 µs of 
each other is qui te smal l, the circuit re
mains as presen ted . The interrup t enab le 
bits and the done flags are reported back to 
the user through 74153s, dual 4 line to 
1 line da ta selecto rs. The inp ut lo these 
ch ip s comes fr-om the interrupt enable 
signals of the 7474s and from the UARTs 
d irec lly. 

INTERRUP T 
LINES PRIN T 0 

PRINT I 

PRINT 2 

PR INT 3 

+511 

KEYBO ARD 0 I 7 

GS 
14 12 D3KEYBOA RD I 16 

KEY BOARD 2 15 
A2 S 13 D2 

KEYBOARD 3 14
I C6 IC ? 
7414 8 7442 1 3 4 

14 0 1 Al 

5 f 2 

6 AO 
g 15 DO I I 

10
El 

5 

+511 
IO K 

IOK 

IOK 

0 
13 

I CB 
74123 

c 16 
2 

I A 

IC I O 
74 38 

d 

PRINT 3 

PR INT 2 

PRI NT I 

PRI NT D 

KEY BOARD 3 

KEYB OAR D 2 

KEYBOARD I 

KEY BOA RD 0 

b 

0 

D 

I 
L _ - ...J 

I C IO 

INTERRUPT 
BACK 
L INES 

INT ERRUPT REQUEST LINE 

BUS DO? LINE 

BUS DOS LI NE 

BUS D05 LINE 

BUS D04 LINE 

BUS D03 LI NE 

BUS 002 LIN E 

BUS IN TERRUP T SEQUENCE LINE 

GRANT INTERRUPT 

Figure 5: The in terrupt arbitration logic interfaces the requests from the VA RTs to the re
mainder of the bus interrupt sequence logic. Note that the 74748s can be wired in serial to con
trol even more requests. 

124 February 1980 © BYTE Publications Inc 



An additional item: in trying to keep my 
costs to a minimum, my clock driver con
sisted of an NE556 dua l timer and a 7493 
divide by 16 counter instead of a MC14411 
biL raLe generator. Luckily, the NE556 was 
the onl y pan not in my rather we ll stocked 
junk box at the start of this effort. The 
clock circuit is shown in figure 6. Current 
market price for four terminal interface 
boards for the PDP-11 is about $1600. 
This interface required some fo ur months 
of spare time to design and debug. Th e 
time has been well worth the effort. My 
20 mA teleprinter, operating at 110 bps, 
and my EIA modem, operating at 300 bps, 
are currently attached to this interface with 
two ports stil l open . Now I have a single 
term inal inte1face left over with no use 
for it. I guess I will have to find ano th er 
termin al.• 

BIBLIOGRAPHY 

1. 	 PDP- 11 Peripherals Handbook, Digita l Eq uip
ment Corp, Maynard MA, publis hed yearly . 

2. 	 Signetics Logic Data Manual, Signetics Corp, 
Sunnyvale CA, published year ly . 
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Figure 6: This simple 
IIclock circuit will drive 150od 

the VA RTs at any reason 8 
300o,IC 12 CP Aable speed between 170 14 

74 9 3 9 
600obbps and 2400 bps. The 

12 
1200 

CPS 
Oaresistance values ore ap

proximate. Pin 9 on the 
NE556 is adjusted for 
26 µs and pin 5 is ad
justed for 5 70 µs. 	 2400 

CP/M® : = 
• 	 Complier executes under the CP/M operating system 

in as little as 32K bytes of RAM . 
• 	 Interactive Sym bolic Debugger which enables the 

programmer to examine var iables , set a breakpoin t, 
and trace procedu re ca lls in teractively at run time. 

• 	 Pascal/ MT® compi les at the rate of 600 lines per 
minute on a 2 MHZ 8080 . 

• 	 Programs Execute up to 10 TIMES FASTER than 
popular interpretive Pascals. 

• 	 The code generated is 8080 object code which is 
ROMable with a minimum run time overhead of 1.5K 
bytes. 

• 	 Interrupt procedures allows the programmer to write 
interrupt drivers for I /0 and other real time tasks in 
Pascal/MT. 

• 	 Bit man ipulations of variables may be preformed with 
the built- in procedures : SETBIT, CLRBIT, TSTBIT , 
SHL. SHR. SWAP, LO, HI. 

PASCALi 

• 	 Memory, Input and Outpu t ports may be directly 

accessed from Pascal/ MT . 
• 	 Assembly language subroutines may be called from 

Pascal/MT. 
• 	 Software floating point, is standard , in add ition , this 

package is compatible with the AMD951 1 hardware 
floating . 

• 	 AMD9511 hardware floating point drivers are 
available with the purchase of the run time package 
source library. 

• 	 Business arithmetic version of Pascal/ MT is also 
avai lable. Th is package supports an 18 dig it BCD with 
4 fixed decimal places . 

• 	 Pasca l data structures supported are : EN UMERATION 
AND SUBRANGE TYPES, RECORD, ARR AY , REAL, 
INTEGER. CHAR, and BOOLEAN . 

• 	 Not implemented are: SETS, GOTO , GET, PUT. 

AVA ILABLE FROM 

MT MicroSYSTEMS 

8672 I Via Mallorca 

La Jolla, Ca . 92037 


(714) 223-5566 ext 289 


FMG CORPORATION 
P.O . Box 16020 


Fort Worth. Texas 76133 

(817) 294-2510 


'" CP/M is a trade name of Digital Research. 
"' PascaVMT is a trademark of MT M icroSYSTEMS 

Lifeboat Associates 

2248 Broadway 


New York, N.Y 10024 

(212) 580-0082 
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NEECO 
PROUDLY 
ANNOUNCES. 

*FROM TCA 

) THE 
SOURCE(: cornmodoro C::BM prole~s1on11I 

Ol'OOt•i. .. ... computer 

• 
 (DATA BASE) 


*Access UPI Stock Reports 
* Access N. Y. Times News Wire 
* Access All Data Base 


Information 

* Save and Load Programs/Data
* Dump to 2040 Disk then Print 
NEECO Source Kit ..... $99.95 (Smart Terminal Software and Cable) 
CAT Acoustic Modem . .. . $199.95 (Recommended Acoustic Coupler) 
Source Hook-Up ...... .. . . .... . ... $100.00 (Also available from TCA) 

DEALER/OEM QUANTITIES AND SPECIAL PRICING AVAILABLE VIA MICROAMERICA DISTRIBUTING 

Mon-Fri 9:30-5:30NEECO MasterCharge & 
679 Highland Ave. Visa Accepted 
Needham, MA 
02194 (617) 449-1760 

M<::rOC(l(l-P.•ter Svst ms Oivl5J()l1 Te I ex: 951 021 

MICROAMERICA DISTRIBlITING 
" Nationwide d ist ributors of C.omputer Equ ipment" 
21 Putnam Street 
Needham, MA 
02194 (617) 449-4310 

Circ le 77 on inquiry card. Circle 72 on inquiry card. 



NEECO 
HARDWA~t AND SOFTWARE FOR YOUR PET! 
A~~..t..~.e.-'\ The PET is now a truly sophisticated 
f~ ~,. ~..._, Business System with the announcement 
c;O~~-'\ ~\ of these peripherals and software packages. 

Cl ,,e• e~~~ 
0 1I: 'J.\'l.% 

NEW 
NEW 

- NEW 

PROUDLY ANNOUNCES THE NEWEST 

"" 0~~ r-----P-A_O_O_U_C_T_______O_E_S_C_A_IP_T_IO-N......P_A_l_CE_._A_V_A_ll_A_B_ll-IT•Y..... 

PET 2001  BKN fLarge Keys) BK RAM $ 795 IMMEDIATE 
PET 2001 - BK BK RAM $ 795 IMMEDIATE 
PET 2001-16KNtLarge Keysl16K RAM" $ 995 IMMEDIATE 
PET 2001 - 32KN (Large KeysJ32K 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 
"The 16K/32K (large keyboard) unils do nol include a casselle drive. Order C2N Cassone. 
2040 Floppy Drive requires a 16K or 32K unit. SK RAM Aelrolil available July. 

ALL PETS ARE FULLY TESTED BY NEECO BEFORE SHIPMENT. NEECO IS A FULL 
CUSTO MER-ORI ENTED COMPAN Y CALL FOR OUR FREE CATALOG. All ORDERS 
OVER $795 WI LL RECEIVE A FREE NEECO PET DUST COVER AND $100 OF SOFT
WARE FROM OUR CATALOG IF YOU MENTION YOU SAW THIS AD. 

PET-DISK BASED BUSINESS SOFTWARE 

SOFTWARE/APPL/CA rtON REQUIRES AUTHOR AVAILABILITY PRICE 

WORDPRO II I WORD PROCESSING 2040 + 16K PET PRO/ MICRO IMMEDIATE $100 
WORDPRO Ill I WORD PROCESSING 2040 + 32K PET JANUARY $200 

GENERAL LEDGER CMS SOFTWARE IMMEDIATE $295" 
ACCOUNTS PAYABLE JANUARY $295. 

ACCOUNTS RECEIVABLE JANUARY $295. 
MAILING LIST IMMEDIATE $100 

MICROLEDG ER COM PU MAX $140 
MICROPAY $140 
MICROREC $140 
MICROINV $140 

MICROPERS $140 

"The CMS Software (GI L. AI R, A/P) are based on Osborne & Associates trial tested business basic software. 
Software is complete with full documentation and user instructions. All packages require a printer for output. 
Commodore recommends the NEC Spinwriter (available from NEECO as the output printer for WORDPRO. 

PRODUCTS ARE AVAILABLE TO DEALERS VIA MICROAMERICA DISTRIBUTING (617-449-4310) 

FOR WORD PROCESSING 

NEC IS BEST! 


* 55 characters per second output speed 
* Changeable thimble for different typestyles 
* Less than 1 % warranty malfunction rate 
* IBM quality letter output 
* Dealer inquiries invited 

·Price includes IEEE interface 
to PET. IEEE Port is available THE NEC SPINWRITER $2995 for use with 2040 Dual Disk .

MODEL 5530-P ( Cent.ronics 1/0 )mod1llecl tor PET 

·The NEC 5530-P is the output printer recommended by Commodore for their Word Processing System. 

Mon-Fri 9:30-5:30 NEECO MasterCharge & 
679 Highland Ave. Visa Accepted 

Needham, MA {617) 449-1760 
021 94 Telex: 951021 

Circle 78 on inquiry card. 

MICROAMERICA DISTRIBUTING 
" Nationwide distributors of Computer Equipment" 
21 Putnam Street 
Needham. MA 
02194 (617) 449-4310 

BYTE F<brua ry 1980 127 



Comparison of Some 

High-Level Languages 


Robert A Morris 

Associate Professor 


Department of Mathematics 

University of Massachusetts 


at Boston 

Boston MA 02125 


Different languages are 
appropriate for different 

tasks : multi lingual abi lity 
is as useful in the com

puter world as it is in 
the human world . 

The Lime is not far off when microproc
essor users will begin th e se ri ous use of high 
leve l languages th er than the BAS IC sup· 
plied fo r many cu rrent mac hines. There are 
many pro jects hi ther and yon to implement 
con tem porary languages in microcom puter 
form, and the emergence of 16 bit proc
es ors will probab ly accelerate th is trend. 
Indeed, even now microcomp uter use rs have 
a prac ti cal way to use h igh level IJ ngu<Jges : 
u ing the personal computer as an in tell i
gen t interac t ive editi ng terminal an d ending 
source code over teleph one lines Lo be com
pil ed an d exec uted by a large remote ti me 
sharing computer. For many sui.:h t.1sk , the 
connection time (the charge levied by the 
big comp ut er operators for merely listening 
to your terminal) is a substa nt ial frac tion 
of the tota l cost. But th is Lime is short 
compared Lo th e data entry time, whic h 
will be enti re ly on the user's o wn sys tem. 

Unfortu nate ly, most inrorrn aLion abou t 
languages i gleaned rrom people who have 
a stake in a part icula r language due 10 a 
grea ter famil iari ty wi th it . Dir feren t lan
guages are ap pro pria te fo r different ta k . 
Mu lti lingual abil ity is as useful in th e com
pu ter wo rld as it i in the human wo rld . 
To this end I woul d like LO describe the 
d ifferences and sim il ari ti es between major 
ge neral pu rpose programming language , and 
offer o pin ions abou t how th e e dirfcre nce 
might affect your choice of a high level 
la nguage. 

A nu mber of th conclusion~ I draw ca n 
be att ributed Lo que t ions o f style, and 
many who e pe rsonal program ming tyle 
are diffe rent migh t take is uc or even 
umb rage at what I offer. Nevertheless, I 
clai m the criti c<J I reviewer' prerogat ive to 
offer opinion, and hope only that it is 
clear ly id entified. One precau ti on to the 
novice and to the init ia Le: In c;o mp aring 
programming languages , dSSLllnc that 
the specific choices are equa ll y we ll 
implement cl . Unquestionab ly Lhc wur L 

ve rsion of la nguage A may be fM hard er· 
to use than the best ve rsion of language B, 
even if in pri nc iple the opposi te is the case. 

My own part icular bias i LhaL I am not 
interes ted in " number crunch ing": Lha t is, 
the use o f the compu ter· fm scien tific or 
ta li t. ica l ca lculations which arc complex, 

lengthy (i n terms of machine Lime), and 
which often run repeatedl y wi th di fferent 
data. For such so cal led production pro
grams the programming expense is usua ll y 
small co mpared with the compu ti ng ex
pense, and there is a premi um o n efficient 
programs. Suppose one wr it.es a program 
to solve a sy tem of linear equa t ions by 
Gauss' method with the princi pa l intent ion 
o r un ders tandi ng that method. It then 
becomes ii-releva nt that an add it ior::il 10 
hou rs of programm ing effort ca n prod uce 
a 50 perce nt in crea e in rn nning speed. 
The program will ru n on ly a fe w Li mes fo r
a fe w second . 

Finall y, I admit I am a mathematician. 
Mat hemat icians th in k in unu sual ways, 
espec ially about computers. I once baf
fled a computer professio nal when I to ld 
him tha t mo t of the programs I wr·ite, once 
wriLLen and correct, never needed lo be 
run . Programmi ng as a logical and es Lhetic 
disc ipline is not a very comfortable idea 
to many professionals . In any case, wri Ling 
a program in order to unde rstand an algo
rithm, instead of vice versa, is a commend
able us.:: of comp uters and one wh ich colors 
my own thinking. 

In many organiza tions some system of 
phantom money is in effect for computer 
use . The u ers and their de par tm en ts often 
have budge ts bu t do not spend any money . 
Rather they simply have some res triction 
pu t o n the ir u e if this buclgeL i · expended. 
Indeed it ha been argued that certa in com
puter use, like libra r·y use, should be com
plete ly wi thou t account ing. Never theless, 
it is common to ta lk of one or ano the r 
olut ion being ex pens ive, an d this is to 
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Build your own microcomputer 

as you learn 


computer technologyat home. 

New from NRll The Most Complt!te and Up-to-date Home Study Course Ever Offered 

f.s the microprocessor revolutionizes the 
computer world and microcomputers appear 
almost everywhere, NRJ brings you a new, 
convenient, and effective way to keep up with 
thls expanding technology It's NRl 's Computer 
Tuchnology Course, created and designed exclu
sively for learning at home in your spare time. 

Featuring NRI's Exclusive 

Dual Language Microcomputer 


NRI goes beyond book learning to 
give you practical, "hands-on" experience in 
designing circuitry, interfacing components, 
programming, and troubleshooting. f.s you 
learn,you actually as.5emble NRl 's designed-for
leaming microcomputer, incorporating the latest 
advances in the state of the art It looks and 
operates like the finest of its kind, actually does 
more than many commercial un.ilS. But NRJ 
engineers have designed components and 
planned as.5embly so it demonstrates important 
principles, gives youworking experience in detect
ing and correcting problems. And it's yours to 
keep,put to work in your own home or business. 

You also build and keep your own test 
instruments, including a transistorized volt
ohm meter and CMOS digital frequency counter. 
And NRJ's Discovery Lab®broadens your 
horizons with specialized experiments and 
theory demonstrations. 

The Proven Way 
to Learn at Home 

You don't have to worry with travel, 
clas.5e5, or time lost from work when you learn 
the NRI way. f.s they have for more than 60 

years of teaching technical subjects, NRJ brings Send for Free Catalog... 
the material to you. You studyin your spare time, No Salesman Will Call 
at your convenience, using "bite-size" lessons Get the details on these exciting new 
that program material into logical segments for courses ln NRJ's free, 100-page catalog. Shows 
easier assimilation. You perform experiments all kits and equipment, lesson outlines, and full 
and build equipment using kits we supply. And information, including facts on other electronics 
your personal NRJ instructor is always available courses. Mail the coupon today and we' ll rush 
for consultation should you have questions or your catalog. No salesman will ever call. Keep up
problems. Over a million students have already with the latest technology as you learn on your 
shown the effectiveness of NRI training. 	 own computer. If coupon has been removed, 

write to NRJ Schools, Computer Department,Choice of Courses 
3939 Wisconsin Ave ., Washington, D.C. 20016.Several courses are available, depending 

upon your needs and r - - - - - - - - - - ~. ~ - - - - - 
background.NRJ's Master 'RI NRI Schools ~'.1/ ,'.~~~~~,:::·•"" All career cour~es 
Course in Computer Mc~m~-H.111 Conllnul ng -sJ _a,' approved under GI Bi ll. 

.th 	 Education Center ~ .
Thchnology Starts WI r ~ 3939 Wisconsin A"enu. c -,~ ~~<;.- 0 Check for details. 

the fundamentals, ex- C-j ~ r;i: washiug1on, o.c. 20016 :~ ~~ 

plores basic electronics 1 ·in I'- No smsMAN wiu. cm ~~ 

and digital theory, the I • Please check for one lree ca1alog only. 


total computer World, 0 Compu1er Electronics Including 0 Digital Elec1ronlcs • Electronic 
· Microcompulers Tu:hnolog)' • Basic Electronicsd han t e m1crocomputer. o TV/Audio/\'idro Sys1cms Serl'kfng 0 Small Engine Repair

The Advanced Course, D Compleie Communicallons Electronics 0 Electrical Appliance Servicing
for students already •ith CB • FCC Lice•= • Aircraf1 . 0 Automo1h•e Mechanics 

Mobile, Mari ne Electronics 0 Aulo Ai r Condilloning
versed in electronics o en SpecialiSis Course 0 Air Conditioning, Refrigeration, & H.-Ating
and general comput- 0 Amaieur Radio • Basic and Adv:mcro Including Solar Tu<:hnology 

ers, concentrates on the 
microprocessor and mic N1mt (Pt..,. Print) 

rocomputer In both 
courses, you build all SIIetl 

instruments and your 
Clty/ SU.,(llpown computer. 
Accrediled by the Accrediling Commission of the Nallonal Home Study Council 
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NOW amER THAN EVER 
• 	Control Program for Microcomputers. 
• 	Includes Editor, Assembler, Debugger, Utilities. 
• 	Supports Floppy Disks and Hard Disks. 

For 8080, 8085, Z-80, MOS, Cromemco. 
• 	$150-Diskette and Documentation 
• 	$25-Documentation only 

TMffiP/J
NEW INDUSTRY STANDARD 
• 	Multi-terminal access. 
• 	Multi-programming. 
• 	CP/M-compatible. 
• 	Real-time features. 
• 	$300-Diskette and Manual 
• 	$25-Manual only 

OPTIONAL SOFTWARE PACKAGES 

MACn• MACRO ASSEMBLER: 
• 	Compatible with new Intel macro standard. 
• 	Complete guide to macro applications. 
• $90-Diskette and Manual. 
SID™ SYMBOLIC DEBUGGER: 
• 	Symbolic memory reference. 
•Built-in assembler/diassembler. 
• 	$75-Diskette and Manual. 
TEX"'' TEXT FORMATIER: 
•Powerful text formatting capabilities 
•Text prepared using CP/M Editor. 
• $75-Diskette and Manual. 
DESPOOL™ 
•Background print utility. 
•Use with CP/M 
• 	$50-Diskette and Manual. 

DI []~[j~Tfll AESEflAC:H® 
P.O. Box 579•Paclflc Grovc,cautomla 93950 

(408) 649-3896 

be understood as be ing a vague and re lative 
term, taking in to accou nt such facto rs as 
computing charges, programmer's time and 
storage charges fo r data and prngrams in or 
outside the mac hin e. 

I wil l discuss essentially three la nguages: 
BASIC, FORTRAN, and ALGO L (together 
with PL/ I). I 'II also take a cursory look at 
Pascal and give a bri ef descr iption of APL 
together with the reasons for not including 
it in this survey. These languages are fai rl y 
standardized so that if one has learned them 
on one mac hine, the re is very little relearn
ing necessa ry fo r another. Indeed, aside 
from minor punctuat ion differences, one 
rarely encounters mach in e dependent 
features of these languages except for inpu t 
and outp ut (10). Thus it is often pract ica l 
to transpor't programs from one machine to 
another with very little 1·ewr·iting except 
for· the 10, but in some circumstances thi s 
can be substan ti al. 

Many BYTE readers know BAS IC al 
ready, but I wi ll describe it so that a broader 
aud ience might be reached. In some of the 
following exam pi es I have abused program· 
ming language punctuation in the interest of 
compre hensibility. 

BASIC 

BASIC is an acro nym for Beginner's All
purpose Symbolic Instruction Code . It was 
deve loped 01·ig inally at Dartmouth Un iver
sity and designed as a conversat iona l inter
act ive la nguage, mean ing that the user is 
essentially in immediate and co nstant con 
tact with the computer. A good BASIC 
tl'ansl ator wi 11 give some diagnostic messages 
even as the user types in the prog1·am . In 
any case the system wil l attempt to indicate 
to the user the point at which a linguistic 
error occurs. This is true for most high level 
languages whether co nve r·sational or not, but 
the conversational feature and the sim ila ri ty 
of BASIC to ordin ary mathematical notation 
make it a particu larly easy language to learn 
and use . In fact, it is the language of cho ice 
when the program to be wr·itten is short, 
say 20 commands or less, and th e manipu la
tion no more than high school algebra. 
BASIC is typically ava il ab le on the inter
active minicomputers used in many high 
schoo ls. Ir looks like this: 

100 LET X=Y=3 

200 LET Z=5 

300 LET W=J•(X+IY/2)) 

400 PR IN TW 

500 END 


BASIC is an inh erently expensive lan
guage in te1·ms of time, because it is inter
pr-eted rather than compiled. This means 
that the program is translated into mac hin e 
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The VIP hobby computer:

Start programming for only $99. 


COSMAC VIP lets you add New!VP111 $99 New low price! $199 
Microcomputer. . . . • The original VIP.. • computer power a board 

Assembled* and tested. Completely assembled at a time. 

Features: and tested. With easy-to-buy options, the versatile 

• RCA 1802 Microprocessor. 	 RCA COSMAC VIP means even moreAll the features of the VP-111 plus: 
• 1 K Bytes static RAM. 	 excitement. More challenges in• A total of 2K Bytes static RAM. 
Expandable on-board to 4K. 	 graphics, games and control functions.• Power supply. 
Expandable to 32 K Bytes total. 	 For everyone, from youngster to serious• 8 Bit input port. 
• 512 Byte ROM operating system. • 8 Bit output port. 	 hobbyist. 
• CHIP-8 interpretive language or • II 0 port connector. Built around an RCA COSMAC micro 

machine language programmable. • System expansion connector. processo~ the VIP is easy to program 

• Hexidecimal keypad. • Built-in speaker. 	 and operate. Powerful CHIP-8 inter
• Audio tone generator. • Plastic cover. 	 pretive language gets you into 
• Single 5-volt operation. Three comprehensive manuals: programming the first evening. 
• Video output to monitor or modulator. • VIP Instruction Manual- 20 video Complete documentation provided. 
• Cassette interface-100 Bytes/sec. game listings. schematics, much more. Send the coupon now...
• Instruction Manual with 5 video game • VIP User's Guide-operating instruc Complete the coupon below and mail to:
listings,schematics, CHIP-8, much morel tions and CHIP-8 for the beginner. RCA VIP Customer Service, New 
Ideal for low-cost control applications. • RCA 1802 User's Manual (MPM- Holland Avenue, Lancaster, PA 17604. 
Expandable to full VIP capability with 201 B) - complete 1802 reference guide. Or call toll free (800) 233-0094 
VP-114 Kit. to place your Master Charge or VISA 
·user need only connect cables (included). a credit card order. In Pennsylvania, 

5-voll power supply, and speaker. 
 ca ll (717) 397-7661 ,extension 3179.RCll 


Please send me the RCA COSMAC VIP i1ems indicaled. O VP-560 	VIP EPROM Board- Interlaces two D VP-611 ASCII/ Numeric Keyboard - Same 

271 6 EPROMs to VIP... .. . .. ..... .. .. $ 34 as VP-601 plus 16 key numeric
Type 	 Description Price 

keypad .. .... .... ........ ... .. . ........ $ 80
0 VP-565 	VI P EPROM Programmer Board 
Programs 2716 EPROMs. O VP-620 Cable: Connects ASCII keyboards 

O VP-111 	 Newlowcosl M1crocompuler 
(See description above) . . . . . . . . . . . . . $99 

Wilh software .. ... _......... ......... $ 99 to VIP . ................................ $ 20

O VP-114 	Expansion Kil for VP-111 -fnc ludes 


3K RAM. 1/0 Porl and connectors ... S 76 
 O VP-575 	VI P Expansion Board-Provides 4 0 VP-700 VIP Tiny BASIC ROM Board- BASIC 
bullered and one unbuttered code stored in 4K of ROM...... . . .. . . $ 39 

0 VP-711 	 VIP-Tne ori9ina1 VIP Microcompuler expansion sockets. .. .. . .. .. .. .. .. .. . $ 59 0 VP-710 VIP Game Manual -Listing for 16 (See descriphon above) . . ...... . .... $199 

O VP-576 VIP Two-Board Expander-Allows 	 excit ing games .. .... .... .... .. .... . .. $ 10


O VP-44 	 RAM On-Board Expansion Kit -Four 

2 11 4 RAM IC's. Expands VP 711 
 use ol 2 Accessory Boards in either O VP-720 VIP Game Manual-II-More exc iting

1 / 0 or Expansion Socket. .. .. ... .... $ 20 games (Avai lab le 2nd qtr. '80) . . . . . . . $ 10memory to 4K byte's ....... . ......... S 36 

0 VP-601 	 ASCII Keyboard- 128-characier 0 MPM- CDP1802 User Manual- (lncluded0 VP-590 VIP Color Board-Converts VIP 10 ASCII Encoded alphanumeric 2018 with VP-711) : .. ...... ................ $ 5
color. Four bac kground and eight keyboard. .. .. . .. . .. .. .. .. .. .. .. .. . .. . $ 65

foreground colors. ... ... . .. . .. .. . . . . . $ 69 0 Please send more informalion.. . .... 

D VP-595 VIP Simple Sound Board- Provides 

256 programmable lrequencies_ Enclosed is$ tor items checked plus shipping & handling charge of $3.00. For 
simple music or sound effects_ Add your state and local taxes $ Total enclosed$ ______ 
Includes speaker .. .. ................ $ 30 
 I enclose D check or D money order or, charge my D VISA/ Bank Americard 

O VP-550 	VIP Super Sound Board-Turns your 

VIP inlo a music synt hesize r! Two D Master Charge. 

independent sound channels. On· 
 Credit card accoun t No. ____________________ _ _ 
board tempo control. Outputs to Master Charge Interbank No. 	 Expiration date: _____audio system................ .. ..... .. $ 49 


O VP-570 VIP Memory Expansion Board  Signature (required for cred it card orders): 

Plug-in 4K RAM memory.. ........... $ 95 
 Name (please type or print ): _____________________ 

0 VP-580 	VIP Auxiliary Keypad-Adds lwo

player inleraclive capabilily. 16-key Street address: City:________ 

keypad with cable. Connects to 

sockets on VP-590 or VP-585 .. . .... $ 20 State & Zip: Telephone: ( 


0 VP-585 VIP Keypad Interface Board-Inter- Make checks payable lo RCA Corp. Prices and specificat ions are subject to change• 	 faces two VP-580 Auxiliary 

Keypa ds 10 VIP . ...... .. .. .. ....... . .. $ 15 without notice. 
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Osborne/McGraw-Hill 
means documented software 

r'---- PAYROLL WITH 

~OSTACCOUNTING 


.-NOW AVAILABLE 

OSBORNE/McGraw-Hil l's popular business 

software series in CBASIC-21 


Thoroughly tested, reliable programs with 
complete source listings, our Payroll with Cost 
Accounting, Accounts Payable and Accounts 
Receivable and General Ledger tell you how to 
begin; how to make changes; how to turn your 
computer into a productive part of your business. 
Printed in a loose-leaf format, easily inserted into 
your own binder, you can add to the book as you 
add to the programs. 

DEALERS: The source listings from each 
book are available on disk for just $250 
with no licensing agreements. Call or write 
for our dea ler information package. 

The books are also available in Wang BASIC. 

Order Form: 
Please send me the following books : 

Title Price Quantity Amounl 

Payroll w/C,ost Acctg . - CBASIC $20.00 

Accounts Payable/ Receivable - CBASIC $20.00 

Genera l Ledger - CBAS IC $20.00 

Tax: Calif . residents only Tox 

6% I 6 1/,% BART Shipping 
Shipping: al low 4 weeks 

TOTAL45~ per book USA, $4.00 foreign 
Name: _ _________________ _ 

Addreu : __________________ 

Clty : _ _________ Stote : ______ _ 

ZIP: _______Phono : _ _________ _ 

D Please send inforrna1ton peckege for o end user o dealer. 

OSBORNE/McGraw-H ill 
630 Bancroft Way, Dept. B2 
Berkeley, CA 94710 

For faster shipment or credit card, phone {4151 548 ·2805 
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language each time it is executed, rather 
than translated once and stored in machine 
form. The technical differences between 
interpreters and compilers are not otherwise 
relevant here. Roughly speaking, with an 
interpreter one does much less cajoling of 
the computer to get it to pay attention to 
one's program. 

BASIC programs are easy to alter. To 
change a line, simply retype the offending 
line number followed by the new text, 
then a carriage return. The new line replaces 
the old and one can try to execute again. 
Thus, getting a program working right can 
invo lve very I ittle waiting. 

Many large computers operate in batch 
mode. This means that the user submits the 
program to the operator, typical ly on 
punched cards, and waits for it to be proc
essed in turn. In such an environment the 
in teractive feature is of no use . Although 
some batch systems have BASIC processors, 
it seems pointless to use the language this 
way. 

For complicated problems, especially of a 
mathematical nature, BASIC has some 
severe deficiencies, even though i t is prob 
ab ly the best f irst language to learn where it 
is avai lable. One of the biggest of these is the 
difficulty of writing a BASIC program in 
pieces. "Pass ing parameters" can be a very 
messy business in BASIC and i t is usual ly 
important to make sure that there is no 
confusion over the names of the variables. 
Generally, different variables must have 
different names, and the same variables the 
same name throughout a program. Fully
implemented FORTRAN avoids these pit· 
falls (in a somewhat unnatural fashion), and 
in ALGOL and PL/ I they cannot arise at all. 
The mathematician's penchant for ca lling 
all independent variab les t or x may be 
freely indulged in ALGOL, cautiously so in 
FORTRAN, and not at all in BASIC. Th is is 
particu larly important when one is writing 
general routines to be plugged in to several 
programs which may not have even been 
conceived yet. 

FORTRAN 

FORTRAN looks like this: 

1=2 
J=3 
K=l+J 
WRITE(6,10) K 

10 FORMAT (l1) 

The WRITE statement, if mysterious, is at 
least formal and standard. It instructs the 
machine to write on output unit 6, probably 
a printer or the user 's terminal, according to 
format statement 10, the present value of 
the variable K. 
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APPLE II® DISK SOFTWARE 
Respectable modern FORTRAN com

pi lers al low the programmer the option of 
ignoring the format and outputting the 
results in some standard fashion . 

FORTRAN stands for FORmula 
TRANsl ator. It is the oldest and most 
wide ly used language for scientific com
puting. FORT RAN compi lers for most 
machines produce extremely efficient 
machine langu age programs because demand 
is so great and the language has such a long 
history. For this reason, also, there are 
many compi lers with exce ll ent diagnostic 
features, such as the University of Waterloo's 
WATFOR and WATFIV systems available 
for large IBM mach ines and even optimizing 
com pilers which attempt to improve on the 
programmer's efforts. 

However, as we shall see, some of the 
classic features of FORTRAN are the very 
ones that should make peopl e shun it. But 
because it is so familiar, it is difficult to 
convince FORTRAN adherents that the 
language is detrimenta l to their efforts. Of 
course, for production programs, efficiency 
is a legitimate reason to use it. Writers of 
more ephemeral programs should be aware 
of the exten t to which the other languages 
around them are being improved an d be sure 
the sacr ifices are needed . Th ere are two 
major objections to FORTRAN: it is diffi
cult to write readable programs; and it is 
difficult to structure programs in a logical 
way that reflects the programmer's mathe
matical ideas for the solution of the give n 
problem. I do no t cla im that these tasks 
are imposs ibl e. But it is widely agreed that 
typica l FORTRAN programs are unreadab le. 
This is often caused by bad habits encour 
aged by the language. A common experience 
with large FORTRAN progra ms is th at some 
months after writing one, even the program's 
wr iter must study it at length to find out 
how it works. For anoth er reader, this job 
may be immense. 

One of th e main reasons for this is the 
way in which logical alternatives are con
sidered and acted upon in FORTRAN (and 
BASIC, for that matter). One of the princi
pal powers of a com puter is its ab ility to 
alter its course of act ion accord ing to 
conditions tha t may not be known at the 
t im e the program is written, but which may 
be known only when it is executed. In 
FORTRAN and BASIC the alternative 
course of actio n is numbered (in BASIC al l 
statements are numbered) and a program 
may contain a statement such as I F (co nd ition 

to be tested) THEN GO TO 55. If the condition 
is not met, the computer executes the next 
instruction, but if it is met it executes the 
series of instructions wh ich begins with 
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statement number 55. However, people 
never think in this way even if the alterna
tive courses of action are too co mpli cated 
to remember in deta il. Ins tead of bearing in 
mind where the alternatives may be foun d, 
one always keeps in mind what they are, 
perhaps in some br ief mnemonic form . Thus 
th e ALGOL statement : 

IF GCD(A,B)#: 1 THEN 
P:=SMA LLEST.COMMON .PRIME .DIVISOR(A ,B) 
ELSE 
P: =MIN(A,B) 

is surely more info rm ative than the 
FORTRAN version: 

IF (GCD(A,B).NE .1) THEN GO TO 55 
P=MIN(A,B) 
GOTO 65 

55 . .. . code describing how to find smallest 
common prime 

65 continuation of program 

I am not suggesting that ALGOL knows 
how to find the sma ll est common prime. Of 
course, the words SMALLEST.COMMON . 

PRIME .DIVISOR (A,B) must also be defined in 
th e program, just as they wou ld at line 55 
in the FO RTRA N program. But the 
FORT RAN programmer, in the inte rest of 
inte lligib il ity, must add comments, both al 
line 55 and at the appeal to it, telling the 
reader what is go ing on. The necessity of 
adding comments (words which ex pl ain the 
program to the r·eader but which are ignored 
by the computer) is a sign that the conven
tions of human thought have been sacrificed 
to the conventions of the programm ing 
language. This is a common occurre nce in 
FORT RAN and almost impossib le to avoid 
with th e use of GO TO statements (see refer
ence 6 for an exposition of this point and 
its history) . 

The second mathematical objec tion to 
FORTRA N is that dummy variab les are 
somewhat restr icted. They occu r auto
matically in subprograms {small portions of 
a program which are executed repeated ly 
but each time with diffe rent values assigned 
to their parameters). but otherwise are 
essentiall y absent. This means that some care 
must be taken in writing complicated pro
grams so that va riab le names are not con
fused. Because of this it is di fficult to 
transport pieces fro m one program to 

another. A skilled FORTRAN programmer 
told me that his biggest headache is hav ing 
to constant ly rewrite the same algorithm. 
That favorite phrase of mathematicians 
"we are done because we are reduced to a 
previously solved case " is very difficu lt 
to pu t in practice in FORTRAN and 
BASIC but quite easy in ALGOL and PL/ I. 
FORTRAN subprograms are not recursive . 

That is, un like their ALGOL counterparts, 
they cannot appea l to themselves in thei r 
own definition. This subt le difference can 
have ex treme conseque nces in non num eric 
calculations, but this is beyond our· scope. 

ALGOL-like Languages 

ALGOL is th e ALGOrithmic Language 
developed aroun d 1960 (a standard and 
quite commonly avail able version is cal led 
ALGOL 60) . Originall y intended as a lan 
guage for specifyi ng algorithms for publ ica
tio n, it is now widely imp lemented and 
used in scient ific environme nts, especially 
in Europe. A portion of the language PL/ \ 
is si milar to ALGOL, and the remarks be low 
genera ll y app ly to it. Since PL/ I is su pported 
by IBM for its mac hines far mor-e than is 
ALGOL, users of IBM equip ment may p1·efer 
to kee p it in mind. Pascal is a kind of seco nd 
generation ALGOL 60 to which most of the 
com ments in this sect ion app ly. 

Simple ALGOL ap pears much like BAS IC : 

BEGIN 
INTEGER X,Y,Z; 
X :=3; Y :=2; Z :=X+Y; PRINT(Z); 

END. 

This program does what the BASIC example 
does. The differences are in punctuation . 
ALGOL commands are separated by semi
colon s, whereas BASIC requires each to have 
a line number. ALGOL uses the symbol := 

to assign a val ue to a va riab le while BASIC 
req uir es the theme LET X=3 (though some 
ve rsion s make LET optional). 

Most notable is that the type of each 
variable must be specified; in this examp le 
each variable is declared to be an integer. 
In BASIC no disti nction is made between 
integers and real num bers, while in 
FORTRAN, if a variable name begins with 
(usually) l,j,K,L,M or N it is understood to 
be an integer. Otherw ise it is a real variab le 
with so me understood accuracy co nven tion 
(complex variables are also all owed in 
FORTRAN and most ALGOL implementa
tions). These conven tions can be overridden 
by the programmer, and readab il ity need not 
be sacrificed in FORTRAN. 

On e ma in feature of ALGOL which 
makes it attractive for mathematical and 
logical problems is that it is a block structured 
language. By definition a block is a piece of 
code that begins with BEGIN and ends with 
END . Th e1·e may be blocks with in blocks 
nested as deeply as physical lim its im posed 
by the actual computer wil l allow. Wi thin 
each block one may declare the names of 
variables which are to ex ist only within that 
block. These vai-iables do not have any 
existence outside that block and indeed, 
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outside the b lock there may be other vari 
ab les with the same name and they wi l l not 
be confused. Consider the following program: 

BEGIN 
INTEGER X,Y; 
X :=3;Y :=2; 
BEGIN 

INTEGER X,Z ; 
X:=6;Z: =X+Y ; PRINT(X);PRINTIZl ; 

END; 
PRINTIX); 

END . 

The variab le x in the in ner b lock bears 

no re lation to the x in the outer block and 

refere nces to it in the in ner block behave as 

though there were no x in the oute1· block . 
Th e Y in the inner block, however, has not 
been declared there, so it 1·efers to the next 
most global occurrence of Y: namely that in 

the outer block . This program wi l l output: 

683 

T he first two numbers a1·e prod uced by the 

print statements in the in ner b lock, the last 
by that in the outer· b lock. 

This example is a tr ivial illustration, but 

the reader wil l apprecia te that no care 

whatsoever need be taken with the naming 
of those variables whose ex is tence is no t 

needed outside the algorithm of which they 
are part. For this reason, algorithms ar·e 

easi ly transpo1·ted from one program to 

another . The possible sources of confusion 
aris ing from these so cal led local variables 
are approximately the same as those ar·is ing 

in ord in ary mathematica l discour-se: " th e 

var iab le x here is not the same as the variable 

x in the p revio us sect ion." 
Another featurt: of ALGOL and PL/I 

that adds to the ease of structu r·ing p rograms 

is the existe nce of condi t ion testing phrases 
othe1· than IF. For example, one may use the 

se qu ence WHILE . . . condition to be tested . .. 

DO... something. Not on ly is th is close to 
our way of thinking, but it has surpris ing 
imp l ications for the programming solutions 

which are natura ll y suggested by the Ian· 

guage . Such structures have been urged for 
FORTRAN and may well be included in 
future versions. They are beginning to 
appear in nonstandar-d versions of FORTRAN 

already . 
What ar-e the disadvantages of ALGOL? 

Foremost is that even the most commonly 

used mathematica l procedures are often not 

preprogrammed into the system as they are 
in BASIC and FORTRAN. T hus, al though 
arrays are a standard data type in ALGOL, 
there are no matrix manipulation functions 
such as BASIC's LET MAT A = B + C. The 

prngrammer is responsib le for adding the 
rou tines to perform these ope r·ations. 

Because of the transportab il ity we have 
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discussed, this is not particularly difficult. 
In many systems, these routines could be 
stored on a high speed storage device such as 
a magnetic disk, easing the task even further. 
Thus, each programmer or group may have 
to build a library of standard routines, 
whereas in BASIC and FORTRAN large 
libraries are usually already provided. 

These functions often include many 
transcendental functions and sophisticated 
procedures, but ALGOL libraries may 
contain little more than elementary func
tions. This is largely a historical development 
and may be expected to change as ALGOL 
becomes more widely used. This drawback is 
of little consequence if one's application is 
nonnumeric. At this writing I am program
ming procedures in ALGOL to calculate 
with polynomials over finite fields. Since it 
is too much to expect any library to have a 
routine to calculate the zeta function of a 
curve, I am not terribly restricted by the 
skimpy offerings of ALGOL libraries. 

Even more consequential, because of its 
limited libraries, is the fact that ALGOL 
tends to require more programming effort 
for JO than FORTRAN or BASIC. Simply 
getting numbers in and out is generally easy, 
but adjusting format or 10 of text may be 
a complicated task. 10 is at least standard
ized, if cumbersome, in FO RTR AN and 
BASIC. However , 10 is not part of the 
official definition of ALGOL, which burdens 
it with machine dependent features. 

Pascal 

Pascal is a modern language derived from 
ALGOL 60 that addresses itself to a very 
important issue we have not dealt with so far 
in this elementary exposition : data struc
tures. 

Pascal allows the user to define and 
manipulate new types of data beyond the 
fundamental types (integers, reals, arrays, 
strings) which appear in the older languages. 
Further, it does so in a completely recu rsive 
fash ion, which adds considerable power to 
this feature. These matters are beyond the 
scope of th is article, but, as designed, Pascal 
is easy to learn, powerful and very much like 
ALGOL in nature. 

APL 

APL stands for A Programming Language. 
It is a high powered language designed to 
make the hand I ing of matrices and vectors 
particularly easy , and as such it is very 
successful. I ts adherents tend to be emphatic 
about its value as a general purpose language. 
My own view is that its array orientation is a 
disadvantage for structuring complicated 
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programs unrelated to array handling. The 
language does not encourage the writi ng of 
readable programs. It is easy and temp tin g to 
wr ite very compact, cryptic programs 
(however, th is is a human decision and not 
rea lly forced by the language). Th e present 
view of programm ing languages is that the 
elementary data and con trol structures of 
the language shape the programmer's way o f 
thinking about so lu tion s. Because of it 
underlyi ng array or ientation, I prefer to put 
APL wi th special pu rpose languages and 
omit it fro m th is discussion , even though it 
is so widely used that it can not be regarded 
as an exo tic language . 

Exotic Languages 

A num ber of special pu rpose languages 
and systems have ari sen as the resul t of 
research in computer languages. An annual 
survey of languages is publ ished by the 
Association for Computing Machinery. 

Som e of these special pu rpose languages, 
like the alge braic manipu lation systems, may 
be particula rly compl ex or difficu lt to use, 
although appealing to the mathematica ll y 

inclined . Others, while exciting in prospect, 
are on ly begin ning to be imp lememed. 
Anyone wi shing to ex plore these languages 
should rirst gai n some tr"adit ional program· 
mi ng skill and establish a close relationship 
with the professionals at the com puter center 
where you are using them, because the 
exotic products do not always behave 
as promised and sometimes need a little 
coaxing from the systems programmers. 

Acknowl edgements 

None of the ideas expressed here is 
original. Th ey have been perco lating in the 
compu ter fie ld fo r a few years, but appar
entl y are st ill rega rded by some as con trover
sial. The names often assoc iated with them 
are Di jkstra, Wirth, Knuth and Hoare, who e 
works set them out in detail. I thank Richard 
Palais for nudging me toward ALGOL and 
thence to a consideration of these ideas. 
I wrote this article using a com pu terized 
text formatter adapted from the 
RATFORM ATter of Kernighan and Pla ugher 
(see bibl iography) who we re the first to 
ins ist that there is such a thing as lite1·acy in 
programm in g. 

v Plugs into Heath H8 Computer 
v Ready to use. Fully assembled, tested£, burned in 
v Operates with existing Heath memory 
v Protected Memory Output Buffers in the event of Address error. 
v Utilizes popular 4116 RAM devices 
v Memory Address DIP switch changeable 
v Arranged as 4 Independent 8K Blocks 
v Low Power Consumption: Less than 6 watts, typical 
v Transparent Refresh 
v One year guarantee 
v Compatible with all current H8 peripherals. 

16K MEMORY CHIP SET FOR 
H88-H89 ....................... $89.00 

Heath• and HB are registered 1tademarks ol lll<! Heath Corporation. Ben<on Harbo<. Mlchlgon. 

a ~ELECTRONIC 

·~ DEVELOPMENTS CO. 

D•G Electronic Developments Co. brings you a totally 
compatible, fully assembled and tested 32K RAM for 
Heath "' HS computers.The DG-320 has less than 6 watts 
power consumption. This allows you to add a full 32K 
bytes of Random Access Memory without taxing or re
placing your computer·s power supply. Engineered to 
plug-in and run without any user modifications, the OG 
320 can be used with or without existing HB RAM without 
modification. Protection of the memory output buffers is 
provided in the event of assigning two blocks to lhe same 
address space. The DG-320 is the ideal answer to expan
sion of the Heath HS computer ... Low power consump
tion, low price, high capacity. total engineering and exact
ing production methods. 

Ordering Information: DG -320 RM\ avaolable only from DG Elect1onic 

Developments Co.. P.O. Box 1124. 1827 South Arms1tong. ~nison. Texas 

75020. Check, money-order. VISA or Master Charge. Phone orders accepted 
on charge orders. NO Coo·s. Foreign orders add 30%. Texas residents add 

5%. For VISA or Master Charge orders call 214-465·7805. $479.00 freigh1 

prepaid. (Allow 3 weeks ror personal checks 10 clear through banks.) 
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Getting Started 

The bibliography which follows contains 
my own favor ite introductory texts. Consu l t 
local op ini on also, because personal explana
t ion is one of the most useful tools in 
learn ing programm ing. I f a particul ar book is 
high ly regarded by people around you , 
your quest ions may be more easily answered 
by others familiar· with it. Two other 
warnings are necessary: you cannot under
stand programming wi th out wr·iting and 
ru nning prngr·ams ; and be wary of the 
machine manufacturer 's language manuals 
they are o ften written for· someone who 
already knows the language or· som e other 
high leve l language. But check them for 
minor diffcr·e nces with your text. With 
ALGOL you will probab ly have to learn the 
10 from the manual. • 

B IBLI OG RAPHY 

1. 	 Kernighan, B and Plaugher, P, Software 

Tools, Addison-Wesley, Reading MA, 1976. 


2. 	 Dahl, 0 J , Dijks tra, E W, and Hoare, CA, 
Struccured Programming, Academic Press, 
New Yor k, 1972 . 

3. 	 Floyd, R W, Introduction to Programming 
and the ALGOL W Language, Department 
of Computer Science, Stanford University . 
ALGOL W is an extension of ALGOL 60 
written at Stanford for the IBM 360, and if 
you have it, you 'l l find this book particu
larly useful. If you are adventu resome, 
consider using it anyway, using the machine 
manu facturer's manual to sort out the dif 
fe rences . l ike McCracken, it's just a 
beginning. 

4 . 	 Jensen , K and Wirth, N , Pascal User Manual 
and Report, second edition, Springer-Verlag, 
New York , 1974 . Not a programming primer, 
bu t def initely a Pasca l primer. A small 
amount of any programming exper ience 
w ill suffice to read it (an all too brief intro
duction attempts to substitute for this ex
per ience) . It also contains the " Report ," 
the off icia l defi nit ion of Pascal, which may 
prove interest ing to those who have never 
seen such a document. 

5. 	 Kemeny, JG, and Kurtz, TE, BASIC Pro
gramming, Wiley, Somerset NJ, 1971. By 
the fathers of BASIC . 

6 . 	 Knuth, D E, and Wirth , N, ACM Computing 
Surveys, volume 6, number 4, 1974. Specia l 
issue on programming with articles by these 
two authors and others. 

7. 	 Luehmann. A W. and Nevison , J M, " Com 
puter Use Under a Free Access Po licy," 

Science, number 184, May 31 1974, pages 

957 thru 961 . 

8. 	 McCracken. D 0 , A Guide to ALGOL Pro
gramming, Wi ley. Somerset NJ . The problem 
with this and other ALGOL pr imers familiar 
to me is that they don't really discuss the 
features of ALGOL that make it powerfu l . 
But i t is fi ne for getting started . 

9 . 	 McCracken, D D, A Guide to F ORTRAN IV 
Programming, Wil ey, 1972 . A widely used 
text. Included are excellent discussions on 
po in ts of style and efficiency. and an ap
pend ix on the WATFOR and WATFIV 
compiler . They are often used at universities 
runn ing IBM systems. They will ease the 
learn ing of FORTRAN, as will th is book . 

10. Wei nberg, G M, PL / I Programming : A Manual 
of Style, McGraw H ill, New York, 1970. Yet 
another beginning. 

11 . 	 Wirt h, N, Svstemaric Programming: An lnrro
ducrion, Prentice-Hall , Englewood Cl i ffs NJ, 
1973 . 

A lso see Communications of the ACM, 
vo lume 19, number 12, 1976 . 

ASCII encoded keyboards 

as low as $65: 


!/ non ·-·. 

l 	 a ...._uHa•a•----.-.
_,.D1!111EIDDDl!llDEllilll:Smml&l

maamamaaamaaa:inma
1- -----------=-'CD 


The RCA VP-601 keyboard has a 58 key typewriter format for 
alphanumeric entry. The VP-611 ($15 additional*) offers the same type
wrtter format plus an additional 1 6 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-61 1 
particularly suited for use in hostile environments. 

The keyboards operate from a single 5-volt, DC power supply, and 
the buttered output is TIL compatible. For more information contact 
RCA Customer Service. New Holland Avenue, ncn 
Lancaster. PA 17604. 

Or call our toll-free number: 800-233-0094. 
·optional User Price. Dealer and OEM Prices Available. 
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Some Example Plots 

David Dameron 402 E O'Keefe St, Apt 27, E Palo Alto CA 94303 

I have been reading BYTE since it was first published in 
1975 and have enjoyed its articles, especially those on 
plotting graphics. My computer is a Cromemco Z80 with 
48 K bytes of programmable memory and a 5-inch disk 
drive. This configuration gives about 20 K bytes of 
available user memory with 16 K BASIC. My plotter is a 
Sylvanhills DIT-2, run from a parallel port. I modified 
the plotter to use stepping-motor X,Y movements, under 
computer control after reading 'Taking the First Step" 
(February 1978 BYTE, page 35). It now has 300 points per 
inch of resolution using 15-degree stepping motors. 

After the basic vector control software was completed, 
one of the first routines I entered was a character 
generator : "A Plot is Incomplete Without Characters" 
(July 1976 BYTE, page 64). Inspired by "Venus de Plotto" 

(February 1977 BYTE, cover), I entered various three
dimensional routines, for example: "Hidden Line 
Subroutines for Three-Dimensional Plotting" (May 1978 
BYTE, page 49) . You can see that BYTE has greatly con
tributed to this plotting system. 

The three-dimensional plot "Waves''. (figure 1) is an ex
ample of the hidden line routines. There are 141 points in 
the X direction and 156 in the Y direction. It is the sum of 
four radially-damped sinusoidal waves rotated in three 
dimensions. The program took about 10 hours to run 
with a 4 MHz clock, divided evenly between point 
calculation and the actual plotting, which was done con
currently. Listing 1 is a chord program which produces 
the output in figure 2 (page 144). 

This sample output took about 90 minutes to plot; a 

Figure 1: Three-dimensional wave program output which took 10 hours to produce. 
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IDS Announces 

S-100 Energy 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.) 

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. 

Options for 100-EMM: 

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 88-SPM TIME OF DAY CLOCK with battery backup. Set the 
Four software selected inputs. Measure frequency from 0-650 clock with three out instructions: no delays! Programs included 
MHz and period from .luS to 1 Second. Extensive software in in North Star BASIC, CBASIC, and 8080 assembly language. 
cluded. Assembled and Tested with crystal option $199.00 Kit less 
Assembled and Tested $299.00 Kit $199.00 Temperature crystal option $99.00 Crystal Option Kit $25.00 
Compensated Crystal Oscillator option $145.00 

88-RCB RELAY CONTROL BOARD 
88-SAI SYNCHRONOUS/ASYNCHRONOUS INTERFACE 16 Relays on one board. Control appliances, production equip
The most versatile serial interface on the market. Computer ac ment, or even musical instruments (See BYTE Magazine Sept 
cess/control of all data and handshake lines and provision for 1977 page 12) 
masked interrupts, inversion of any input or output signal, and Assembled and Tested $299.00 Kit $199.00 
onboard baudrate generation for 110, 134.5, 150, 300, 600, 
1200, 2400, 4800, 9600, and many other baud rates. Many 
more features. 

Assembled and Tested $299.00 Kit $199.00 
Mailing Address: Shipping Address: 
Post Office Box 17269 400 West Service Road, Suite 130 
Dulles International Airport Dulles International Airport INTERNATIONAL Washington. DC 20041 Washington, DC 20041 USA 

DATA SYSTEMS, INC. Telephone (703)661-8442 TELEX 901112 IDS CTLY 
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10 REM DRAWS ALL CHORDS WITHIN RN N-GON 7116178 
20 REM USES DJMENSIONS IN PLOTTER RASTERS 
30 REM WRITTEN BY DAVID H. DAMERON 
40 REM JNITIRLl1E PLOTTER HERE. 
50 INPUT . NUMBER OF SIDES? • ,N 
60 DIM BCN) ,CCNl 
70 INTEGER l ,J,HCNl 
80 INPUT . RADIUS OF PLOT? • ,R 
90 Pl=6.2831853/N 

100 FOR 1=1 TO N 
110 BCil=R+!O+RlECOSCCl- l llEPll 
120 CC I >=R+!O+RKSINC C1-1 )KPl l 
130 NEXT I 
140 FOR l=l TO INTC N/2l 
150 REM DRAW LINES TO ! 'TH NEIGHBOR 
160 FOR J=l TO N 
170 HCJl=O 
180 NEXT J 
190 lF l<>N/2 THEN 240 
200 REM DRAW ONLY 1/2 LINES IF DIAMETERS 
210 FOR J =N/ 2+1 TO N 
220 HCJ>=l 
230 NEXT J 

240 J2=1 : F=l 
250 Nl=N 
260 IF l=N12 THEN Nl= l 
270 REM Jl=FROM, J2=TO POINT 
280 REM MAKE Jl=PREVIOUS J2 UNLESS TAKEN CHCJll=ll 
290 REM IF TAKEN INCREMENT Jl TILL 1 FOUND, LIFT PEN 
JOO FOR J=l TO Nl 
310 Jl=J2 
320 IF HCJlJ=O THEN 360 
330 Jl=Jl+l : IF Jl>N THEN Jl=Jl-N 
340 F=l 
350 GOTO 320 
360 J2=Jl+ I 
370 IF J2>N THEN J2=J2-N 
380 HCJl l=l 
390 REM F=l JS A FLAG TO LIFT THE PEN 
400 REM IF F= l THEN MOVE TO BCJl> . CCJ ll WITH PEN LIFTED 
410 REM CALL VECTOR ROUTINE HERE. 
420 F=O 
430 REM DRAW TO BCJ2l , CCJ2> HERE. INSERT VECTOR ROUTINE HERE . 
440 NEXT J 
450 NEXT I 
460 STOP 

Listing 1: Program Chord produces a series of chords for a given circle . The sample output is shown in figure 2 (page 144). This listing 
was made by the author's system using a plotter. 

little backlash can be seen at the vertices of the 29-sided forms of data , and I hope to eventually sell some of the 
polygon . The listing was plotted on this system with computer graphics I have produced . It is stimulating and 
characters four times the minimum size. This routine was fun to create various plot outputs on the spot, now that 
written to remove some of the unnecessary plotter X, Y the hardware has been debugged and is running. The 
motion from that of just cycling through all the vertices plotter output is not limited to ink drawings on paper . A 
for both the starting and ending points. Plotter routines needle or other engraving point may be mounted in the 
should be inserted at lines 390 and 430 to suit a particular pen holder (a small clamp) for drawing etching lines in a 
system. At 390, move to BQl), C(Jl) with the pen lifted . zinc plate through a thin layer of an acid resis ti ng 
At 430, draw a line to BQ2), C(J2) with the pen down. substance. The plots can then be etched by dumping the 

I use the system in my work plotting graphs and other plate in an acid bath for an appropriate time period . 

WE ARE KNOWN FOR OUR PROMPT, COURTEOUS SERVICE 
* HAZELTINE CRrs ** NEW, LOW PRICES* 

1500 (assembled) . .. . .. ... . ...... . ... .. ........ sees. 
1510 .. ·-·· ··· ·· · ··· ··· · ·········· . $900. 
1520 ...... . ..... . .... . ...... . . .. ...... ... ... $1 ,210. 
50 Hz option available for all models . . .....•..... .. S100. 
German. French. Danish character sets ... . • ........ $30. 

IBM 3101 CRT ..... . .. ... ............ ..$1 ,295 
Human engineered terminal. Selectric· like Keyboard. 
Dense dot matrix. 

IMS 5000 and IMS 8000 Complete zeo systems 
starting at $2,050. 4 110 ports. 1K EPROM bootstrap loader, 
double density drives, 51/ • or 8" disks. S-100 bus. 12 slot 
mainframe. A beauti ful. high quality system. Runs CPIM. 

TELETYPE MODEL 43 
4320 AAA (TIL interface) . . . . . . . . . . . . . . . . . . . . . . . $985. 
4320 AAK (RS232 interface) .................... S1 ,0BS. 
with transformer to operate on 50 Hz.. 220 v. 
installed inside cabinel . . . . . . . . . . . . . . . . . . ... .... $75. 

PAPER TIGER ........ . ..... . ......... . S950. 
Graphics option. add $199. 

DECwriter 35/36 upgrade 
INCREASE BAUD RATE TO 1200 .. . ... $750. 
Specs available. 

INTERTEC SUPER BRAIN ... .. ..... .. $2,885. 
Dual Z80, dual double density floppies, 32K RAM 
(expandable) 4Mhz., CP/M, Contained in lntertube II. 

INTERTUBE II . . . .. .. . ...... ..... .. . .... S875. 
SOROC IQ 120 ...... ... .. ......... .... . SB65. 

IMS 16K Fully static memory, 250 ns .. ... S285. 

MARINCHIP SYSTEMS 9900 16 BIT CPU 
Price includes DOS, BASIC, word processor, text editor, 
linking loader 
Assembled . ... .. .. .. ... . ............... . ...... S700. 
Kit . _. . . . .. ... .. ... .................... $550. 
Complete systems configured from ....... _..... $5,700. 

DRIVES 
SIEMENS 8"double density. Shugart compatible .... $450. 
PER SCI 277 . . . .. ... . ....... .. . . .. ........ .. . S1 . 210. 

2998 ..... ... . - ................ ..  .. 51 ,700. 
INNOTRONICS 2 drives with cabinet and power ... $1 .565. 

Shugart compatible. Extremely reliable. 

CONTROLLERS: 
Tarbell single density ...... . .... . ... . . ........... S255. 

double density . __ .. .. _.. _.... . _.......... $385. 
Konan S-100. hard disk controller ............... $1 ,550. 

TEI Mainframes .. . . .. completely tested and assembled 
12 slot .. ....... ... ............... .. ...... . .... S433. 
22 slot .. ............................. S609. 

MODEM: " THE CAT" from Novation ..... . . S190. 
Originate/answer, 300 baud. Incredibly compact! 

CENTRONICS, TEXAS INSTRUMENTS, 
PRINTERS, DIABLO, NEC SPINWATER, DEC 
LA 34, PET, TRS-80 ALSO AVAILABLE. 
TO ORDER: We ship within 24 hours of receipt of certified 
check. bank check or money order. Credit cards add 4%. 
Personal checks : allow ten days. 

COD'S ACCEPTED AT NO EXTRA CHARGE. 
Shipping charge: $13. for terminal. $4. for memory. modems. 
N.Y. residents add sales tax. Prices and availability subject to 
change without notice. DEALER INQUIRIES INVITED. 

WE EXPORT TO ALL COUNTRIES OVERSEAS CALLERS USE (212) 448-6298 OR TWX: 710 588 2844 CABLE: OWENS ASSOC. 
We have no reader inquiry number. Please call or wri te . Product sheets available. 

JOHN o. OWENS ASSOCIATES, INC. 
12 SCHUBERT STREET STATEN ISLAND. NEW YORK 10305 (212) 448-6283 (212) 448-6298 
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A BUSINESS PROPOSITION 

from 


INTE~TEC DATA SYSfEMS 

Dear Computer Enthusiast: 

As a result of the phenomenal growth our company has 
experienced during the past year, there are now many 
excellent opportunities in our national dealership program. 
And as a result ot this expansion in our dealership network, 
there are new employment opportunities in the marketing 
and technical divisions of our company. We'd like to talk 
about these opportunities for just a minute . 

Our two major products, the InterTube 11 Video 
Terminal and the SuperB rain Video Computer are, to say 
the least, an overwhelming success. This widespread 
acceptance and demand for our products natura lly requires 
the establishment and maintenance of a comprehensive 
dealer /service network. Many retailers and other 
microcomputer resellers have already joined our team . They 
are now rea lizing the true advantages our unsurpassed 
price/performance products can give them. How about 
you? Isn't it time you breathed a little new life into your 
operation? Dealership and OEM contracts are now being 
established in many areas. Call us today and discuss your 
requirements. You'll find us to be quite responsive. 

Of course, our ability to successfully penetrate and 
maintain our position in th is ever-increasingly competitive 
marketplace is due to the support of our many marketing, 
technical and service personnel. As our marketshare 
increases, so does our requirement for qua I ified personnel. 
We are presently recruiting marketing representatives to 
work closely with our dealers in the field. A 
sales/management background in th is industry would 
qua I ify you for consideration for one of these positions. 
Also, we are in search of technical personnel to assist us 
here in South Carolina in supporting the varied app licat ions 
ou r customers have for our products . At present, we are 
recruiting Basic, Fortran and Assembly language pro
grammers as well as lab and production technicians. 

Whatever your interests may be, dealership or 
employment, we urge you to carefully consider the 
advantages of association with our company. Pause for just 
a moment and give us a call at 803/798-9100. And if you 
don't believe us, ask the industry experts. They will tell you 
we're on the way to the top! So, why not join us now and 
enjoy the ride. 

Best Regards, 

The Marketing Department 
INTERTEC DATA SYSTEMS CORPORATION 

Dear lntertec, 

Yes, I'm interested! Please call me with more 
information about the opportunities I've checked below. 

D Dealership Programs 

D OEM Arrangements 

D Marketing positions presently available in my area. 

0 Technical Support positions available at the factory 

D Other {specify)-------------

If you're interested in dealership or OEM arrangements, 
please send us some detailed information on the nature of 
your present business inc luding: 1) type of business; 2) 
length of time in business; 3) number of employees in sales, 
service and administrative positions; 4) products presently 
represented and/or manufactured, and 5) your application 
for our products. 

If you're interested in employment, whether it be in a field 
marketing position or a technical factory position, please 
enclose a resume detai ling your experience and salary 
requirements. 

Don't delay! Give us your name and address below and 
return this advertisement to: 

INTE~TEC D/\T/\ SYSTEMS 
The Marketing Department 
2300 Broad River Road 
Columbi a, South Carolina 29210 

If you 're in a big hurry to reap the benefits of association 
with lntertec, skip the form and call us direct at 
803-798·9100. Just ask for someone in the Marketing 
Department. 

City, State & Zi P-- -------------

Telephone (-'-----~--------------
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Figure 2: Sample output of the Chord program written in BASIC. Tliis figure took 90 minutes to produce. • 

A GENS™ 

LOW COST ASSEMBLY GENERATION SYSTEM 

You can assemble machine lan This system is hosted on your BONUS: Source link loader file 

guage programs for any of the Z-80 computer using CP/M and so you can customize 

popular 8 and 16 bit microcom 24K or more bytes of memory. your system. 

puters. 


The Works. Iterative passes for $170: AGENSon 8"diskette,
You can use this meta-assem forward ref optimization, sub Loader, sample gen
bler to generate procedures and scripts, remote names, macros, erators and manual. 
structures that best fit your functions, externals, relocation 

applicat ions. classes and more. $27: Manual only. 


RBB Softurare Products™ 

P.O. BOX 2111 


YORBA LINDA, CALIFORNIA 92686 

(714) 637-5965 
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COMPARISON SHOPPING? STOP HERE! 

IMPORTANT QUESTI ONS OSBORN I PEACH TR STRUCTURED 
ABOUT BUSIN SS SOFTWARE McGRAW HILL SOFTWAR E SYSTEMS 

INTERACTIVE: I 1ERACTIVE: IN rERAC I IVE INTERACTIVE: What programs are available? 
GENERAL LEDGER C~Nl· RAL LEDGER GENERAL LEDGER G NERALLEDGER 
ACC' TS PAYABLE ACC'TS PAYABLE ACC'TSPAYABI. ACC'TS PAYABLE 
ACC'TS REC'BLE 

Are they INTERACTI VE? 
ACC'TS llE 'BLE ACC' TS REC'BLE ACC'TS REC'BLE 

INVENTORY NO ./N rERACTIVE: PAYROLL NON-INTERACT/VE. 
PAYROLL/ PERSONNEL PAYllOLL NON-INTERACTIVE · STOCK CONTROL 

INVENTORY I VENTORY 

TRS-80, A PPLE II WANG MICROSOFT CP/ M C8ASIC2 CP/ M 
COMM ODORE PET 

What versions are available? 
Cl'IASIC2 CP/ M 

M ICROSOFT,CBASIC2 CP/M 
MICROPOLIS. 

EXIDY SORCERER, 
VECTOR M Z, DYNABYTE 

CROMEMCOlll 

M ICROLEDGER, A / P, CL , A/I'. A/ ll , PAYROLL Cl, A/ P, A/ R. PAYROLL. CL S995 .· 
N R, INV, PERS: 5140.-each. 

What is the price? 
S2'i0. ·each INVENTORY S 1000 each A/ P S750 · 

M AXILEDGER, A/ P, A/R . Cos I of co nlig urinc, m ust A/ R S750.· 
5350.-each be add "JI INV SSOO.· 

64 col CRT only 40column CRT 80 col CRT only cursor addressable terminal Hardware options 
132 co lumn print ron ly 64 column CRT 1J2 column pruner only only 

80 col. terminal 132 column prin 1er onlv. 
80col. printer Included 

YES, INCLUDING YES YES NO 
PROGRAM FLOWCHARTS. 

Is source code included? 

NONE1 YR W ARRANTY & 1 YR WARRANTY & T CHNICIANS AVAILABLE 
CORRECTION OF DEFECTS 

What type of after-purchase 
CORR CTION OF D FECTS l' OR QUESTIONS UPDATESsupport is offered? THROUGH DEALER MADE AVAILABLE FOR 

INDIVIDUAL PROGRAM AFEE . 
AUTHORS AVAILABLE FOR 
QUESTIONS 

~-;~ ~ ~~~ ~~ ~ ~ l~~ !~ ;-,: IS 

your one-stop shop for al I your business bookkeeping software. 

You' ve been led down the path COMPUMAX software is de· Or do as many have done- keep it 
before, but not this time. No more signed w ith CHANGE in mind, simple by running the programs 
promises of turnkey computers since everybody really wants his in their ready form . Join the 
without the key . It' s YOUR turn to own touch added . The programs microcomputer revolution the 
tell the computer how to run the are SIMPLE , YET ELOQUENT. simple way . 
business, not vice versa . 

COMPUMAX suppl ies ready, For a demo, visit your local compu
W ith COMPUMAX software working programs. You can , then, ter store. If you local retailer does not 

you have a beginning . With 5 eas il y custom ize them, as your carry COMPUMAX software, have 
years of experience and over 3,000 additional requirements develop . him give us a call at ( 415) 321-2881 . 
systems installed, they are pro
fessional s, when it comes to solu
tion s for the businessman . 

How 
COM 
sta.cksup
to 

the 
competition 

505 HAMILTON AVENUE PALO ALTO, CA 94301 
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C ir c le 96 on inquiry card. 

Zs - SYSTEMS 


The Zs SYSTEMS 64K RAM 
board 1s des1yned to operate 
10 ctny Z80 based mic rocom
µute r having S- lOO bus . It 
us"'s 16K dyndlllic RAM chips, 
& l"'atures: 

Board se lect 
Bank. sel.,ct 
Transparent on -board 
refresh 

- 2 or 4MHz o pera tion 
(w/ 11 0 wait stale) 

- Memory d isable 

FLOPPY DISK 

CONTROLLER 


Han dles wllh no modihcauon 
up lo 

• 4 s tond ii!t. 1d 8 .. drives 


(Sh uQd rl o r compatible) 01 

• 3 mm1duv~s sft 
H.u n w11h 2 0 1 4 MH:r. CPU 

64K RAM BOARD 

Compat ib le with Cromemco 

and M/PM mult iuser . Fu lly 

assemb led, burned in , & 


tested . Ava ilab le from stock. 

to 60 days 


As low as $500.00 in 

quan li11es ol JOO 


Pnce al one . $695 .00 

With 16K RAM ..... $359 .00 
Plus shipping c:harges 

Use CP/M OLSk O portll1ng Sy:iltum 
Usmg tho 1711 LSI co11 11olle1 
Puce ol one . $245.00 
PC bo•rd only SJS.00 

SEND FOR FR££ INFORMATION 
6 mon ths wonotlly on our boa1ds with fJ01tr1aJ u.:;t! 

Zs-SYSTEMS 
PO Box 1847, San Diego, CA 92112 

(714) 447-3997 

TERMINALS 

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 $ 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 DECscope . . . . . . 2,295 220 122 83 
_DT~ _____Dl_; _____ 1~~5 1~_~~ 6~_80-'-/1 DATAME_ A_;C RT . . . ._ , 89--'-__ 82 1 01_~8 
Tl745 Portable Terminal . . . . 1,595 153 85 57 
T1765 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 . . ··--'- · ' · ·--'---'-,69"-- 16"'"_ 90_~1·--'-_;""'" · 1'-"-"-5--'""'"2-----'-' 6-'-
ADM3A CRT Terminal . . . . . . 875 84 47 32 
QUME Letter Quality KSR . . . 3,1 95 306 170 115 
QUME Letter Quality RD . . . . 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 

[I] TRANSNETCORPORATION 
1945 ROUTE 22, UNION, N.J. 07083 

201-688-7800 
TWX 710-985-5485 
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Introduction to Code 
Tightening 
Geoffrey Gass, 5240 SW Dosch Rd, Portland OR 97201 

"Why should a programmer be so obsessed with pinch
ing and scraping to save a few bytes of code?" asks the 
representative from Behemoth Compu ters Inc. In his part 
of the universe , whether a program takes 110,000 bytes 
or 120,000 bytes is of no particular moment. 

"What a damned tangle! " echoes one of his customers. 
"Haven' t they ever heard of top down programming?" 
His part of the computer universe is concerned with pro
grams written and understandable by interchangeable 
programmers, so any new job applicant capable of peel 
ing his own bananas can pick up where the last program 
mer left off at the time of his unfortunate starvation . 

In a smaller part of the universe occupied by minicom
puter users and programmers, "tightening up the code" 
very early became a necessary practice to get useful pro 
grams into more confined memory spaces . 

An even cozier corner, of course, is that of the personal 
computer programmer, who may have to spend many 
hours in tightening, trimming and squeezing to get a 
couple of quarts of program into his one-quart memory. 

The tightest quarters of all (they might be described as 
"two-by-two by you " ) are those occupied by the 
microprocessor programmer fitt ing usefu l programs and 
modules into read-only memories (ROMs) for dedicated 
systems or monitors. Read-only memories come in 
relatively small , fixed sizes. The first estimate of what can 
be done in a given size read-only memory is always 
excessive of course , but in any typical project the 
absolute hardware limits are set very early, and it's up to 
the programmer to get as niany as possible of the 
originally promised features into the fixed module size . 

If by chance there are a couple of no-operation instruc
tions (NOPs) in the fina l coding, then there is immediate 
pressure to do some tightening and squeezing to add 
another feature or two . If, as is more probably the case, 
the first coding runs long, then there is more intense 
pressure to squeeze, pare, tighten and rewrite every con 
ceivable way to get the program genie into the bottle . 
(Even if the hardware decision is reversed and the read
only memory space doubled, program expectations wi ll 
be increased unt il they again overflow the assigned space. 
This is a corollary of Parkinson 's law; it is amply 
verified .) 

The successful programmer in this environment is the 
one who gets the job done . It takes a substantial reper 
toire of techniques and a good eye for spotting loose 
coding and redundant logic to do a succesful job of fitting 
the required functions into a fixed domain of memory. 
Though he may earn the scorn of the Behemoth man 



("cheese-parer!") and the bitter enmity of the user who 
wants to reach in and borrow some of his subroutines, he 
wins in the marketplace when his product does more for 
less money, weight, power or space (or simply gets to the 
market sooner because of fewer hardware redesigns in the 
development cycle). 

The object of this discussion is to present some of the 
tricks of the programmer's trade by which redundant 
logic and loose code can be tightened up to get maximum 
function into minimum memory space . But please heed 
the warning note at the end, lest you get yourself into a 
cleverness box from which there's no escape! 

Redunda nt logic can be illustrated by the following 
sequence: 

CMPA #20 Compare ACCA to the value 20. 
BMI GODIN Less than 20? Go to CODIN. 
SEO DELIM Equal to 20? Go to DELIM routine. 
SGT TEXT IN Over 20? Treat as text input. 

Obviously , the last instruction is redundant . If the 
accumulator is not less than or equal to 20, it must be 
more than 20, and the third test is unnecessary . Frequent
ly, the redundancy is more subtle , being determined by 
external parameters which make certain conditions 
impossible, and therefore unnecessary to test for . 

Loose coding may be illustrated by this nice , 
straightforward top down subroutine for a 6800 string 
print operation: 

PDATA LDAA O,X Get data byte per index reg ister . 
CMPA #04 Check for EOT (string terminator) . 
BEO EXIT II EOT, return to ca lling program. 
JSR OUTEEE Not EOT. Output th is character. 
INX Step index reg ister to next loca· 

tion . 
BRA PDATA Go back fo r next byte. 

EXIT ATS Return to calling program. 

The routine uses 13 bytes . The sharp programmer 
notes immediately that it has two branches in it , one of 
them unconditional. An unconditional branch is always 
somewhat suspect in itself; in a short routine already con 
taining a conditional branch , it 's doubly suspect. 

Here's how Wiles and Felix optimized the routine in 
Motorola 's MIKBUG read-only memory . By moving the 
entry point to the middle of the routine, the uncondi 
tional branch can be thrown out and the loop closed by 
the conditional branch alone: 

PDATA2 JSR OUTEEE Ou tput the character. 
INX Step to next location. 

PDATA1 LDAA O,X Enter here. Get cha racter per XR . 
CMPA #04 Check fo r EOT. 
BNE PDATA2 If not EOT, output the character. 
ATS Was EOT. Return to calling pro· 

gram. 

Now we are down to 11 bytes. To save even more, the 
system could be changed to use 00 (NUL ) rather than 04 
(EQT) as the string terminator symbol. Because the N 
and Z bits of the condition code register in the Motorola 
6800 respond automatically to a LOAD operation (this is 
not true of the 8080 and some other processors; you have 
to know the fine print to do a good job of code tighten
ing), the comparison can be thrown out : 

PDATA2 JSR OUTEEE Output the character. 
INX Step to next. 

PDATA1 LDAA O,X Enter here . Get characte r per XR. 

Circle 98 on inquiry card. 

HIGH SPEED PRINTER 
"OKIDATA CP-110" Prints an 8-1/2" 

by 11" page in less than 60 seconds. 
• Modular power supply 

1 t 01220 V. with circuit 
breaker, power cord & 
on/all switch 

• Sell test circuit included 
• Full 80 character lines 
• 	High speed: t 1 0 characters 

per second 
• B1direcuonal print 
• Uses low cost standard 

8 112·· TTY paper 
INTERF ACE FOH 
TH S8 0 & Apple S50.00 
Sci vice Manua l 520.00 

INTERTUBE 
TERMINAL 

I 

• 12.. Display 
• Numeric Keypad 
• Reverse Video 
• Upper & Lower Case 

EXPORT BUSINESS • Line. Char. lnser1/Delete 
WELCOME 

INTERNATIONAL ELECTRONICS EQUIPMENT CORP. 
PO. BOX 522 54 2, MIAMI, FlORIOA 33152 • {3 05) 595 2386 VISA -
-
= 


-
TRS·80 (Level II) 

STOP PLAYING GAMES ~~LE 
OTHERS 

• 	Calcula1e odds on HORSE RACES Wllh ANY COMPUIER ~ 
using BASIC. 

• 	 SCIENTIFICALLY DERIVED SYSfEM really vrorks lhrs 
system was w111ten and used b)' computer expens anct 1s 
now oemg made available to hOme compu tef owners f h1 S 
meJhod is oased on storrng da1a lrom a large number ol 
races on a high spee<t. large scale compuler 23 lac101s 
1aken !tom tne 'Dally Racing Form·· were then analyzea Dy 1ne comf)u!er 10 see how they in 

fluenced race resulls From these 23 tacrnrs. ten were 1ound to be the most Yitai 1n e1e1erm1n1ng
winners NUMERICAL PROBABILITIES ot eacn 01 mese 10 !actors were 1nen compuled ano 1n1s 
lorms lhe llas1s ol lh1SREVOLUTIONARY NEW PROGRAM 

• 	 SIMPLE TO USE Ob1am "Daily Racing Form·· lhe day oelore the mes and answe1 lhe tO ques
tion s at>out each norse Run lhe program and your compu1er w111 p1m1 out the odcJs lor an horses 1n 
each race CO MPUTER POWER gives you 1ne aovaniage1 

• 	YOU GET I) TRS·80 (Level II) Cassene 
2) L1s1ing ol BASIC p1ogram tor use w11h any compu1e1 
3) 1ns11uc11ons on how 10 get lho needeo dala lromlhe " Daily Racing Form .. 
41 Tips on using 1ne odds genera1e<1 ~Y 1neprogram 
5) Sample loim to s.,mpl1iy entenng data tor each race 

----------MAIL COUPON OR CALL TOOAY--------- 

3G COMPANY, INC. DEPT. BT (503)357-9889 
RT. 3, BOX 28A, GASTON, OR 97119 
Yes. I wan1 10 use my computer 101FUN and PROFIT Please seno me __ programs 
al $19 .95 8'th , ."'C


Enclosed 1s check or money order Masler CM1ge 

Card No 

NAME ___ 

ADDRESS ___ _ 

CllY _ __ _ ---- STATE _ ___ ZIP __ 

I 

START USING YOUR COMPUTER FOR 

FUN and PROFIT! 
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Circ le 100 on inquiry card. 

It's LOGIC 
@QJJ[Q) for graphics! 

ANIMATION PACKAGE 

for the APPLE II 


BE CREATIVE with the SubLOGIC A2-301 high
speed animation package for your Apple. Generate 

scenes or drawings, view them from varying dis
tances and angles, or even orbit. 

All you need is 16K RAM and 
the creative urge. Cassette $45, 

or disk $55. See your 
dealer or order direct 
(add S1 .50 shipping). 
Visa & Mastercharge 

accepted. 

Wu ro op6n 9 lo 6, Morlelay 
thru Fr1day. cen1ra1 time. 
G1Ycusacall 

ltadle lllaell D•ALER 

COMPUTER SPECIALISTS 

~~::k~r- 1 15% Discount 
/ 
e \,.,..,...·.,· ..,·:'j'p ·1! on 

TRS-SO's - I 
AND ACCESSORIES 

FAST 100 cps Centronics 730 PRINTER .. $800.00 


HIGHLY RELIABLE LOBO DR IVES ... $375.00 


r:IH~R[] r:IR~RlJEr:lE~T SYSTEr:IS 
DOWNTOWN PLAZA SHOPPING CENTER 


115 C SECOND AVE . S.W. 

CAIRO, GEORGIA31728 


912-377-7120 
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BNE PDATA2 Not 00? Output it and get next. 
RTS Was 00. Return . 

Now, the job is all done in nine bytes, a 30 percent sav
ing in code . (This trick could not be used in MIKBUG , 
since some of the strings contained NULs. ) 

For the read-only memory programmer, that could 
mean the difference between fitting and not fitting the 
a llocated hardware. For the home hacker who hand
assembles his code it could be the difference between 
rewri ting these few bytes and rewriting several pages of 
code (and risking a blowup if an address or offset is 
overlooked). It 's not hard to guess which approach is 
best! 

A Word of Warning 
Here's a word of warning though: if you learn a lot of 

tri cks and start applying them all in your original coding, 
there will be nowhere to tighten up if you run over. Your 
coding will also be much harder to understand later when 
you want to do something slightly different with it. 

It's a litt le pathetic to see a routine loaded with twists , 
kinks, and convoluted logic, followed by a string of 
NOPs, revealing that the programmer was just perform
ing logical games for his or her own amusement , or else 
swiped the routine from someone else without understan 
ding it! 

So, the best programming practice is to go with 
relatively loose and stra ightforward top down program
ming in the initial approach to a problem, and to save the 
tricks until you really need them .• 

Mining the Skip Chain 

for Extra Bytes of Code 


Geoffrey Gass, 5240 SW Dosch Rd, Portland OR 97201 

Need bytes? Go where the code is, and start prospec
ting. 

Somewhere, a program will probably be checking a 
value or input against several reference values, perform
ing various actions according to the results of com
parisons . A common filter construction uses a skip cl1ai11, 
a procedure which gobbles up a lot of code. This is 
therefore a good p lace to start a mine, smelter and 
refinery. 

A typical sk ip chain might look like this (coding is for 
the Motorola 6800, but the process is essentially the same 
for all machines): 

CTR L1 CMPA #$18 Check for CANcel. 
BNE CTRL2 Not CAN? Skip next. 
LDX BUFAD Was CAN . Get star1 point. 
STX BUFLOC Reset " current " location. 
BRA BUFIN Go get revised data. 

CTRL2 CMPA #$OF Check for CTRUO (backspace}. 
BNE CTR L3 Not CTRUO? Skip the following . 
CPX BUFAD Was CTRUO. Check current posi

tion in buffer. 
BEO BUFIN At start? Can' t backspace. Forget 

it. 



-----------------------------

INTE~TEC 
D/\T/\
SYSfEMS 

Mo'e lh;m an m1elhgen1 terminal. lhe Sup;!rBrain oulperforms many omer 
sysloms cos11ng lhteo to lrvo trmes as muc:h, Endowed w1lh n helly amoun1 o r 
a"a11able sonware IBASlC, FORTRAN, COBOL), tho SuperBrnm is reaov to 
lake on vour toughest ess1gnmeflt You name 11! Gcner:il ledgor, Accounts 
Rece1Yable. Payroll Inventory 01 Wora Processing the SuperBrRtn handles 

oU ol Them w•Th eose NOwIN SJiOCK 
FEATURES INCLUDE: 
• two duat·dens11y m1n1Uopp1es wllh 320K bytes o t disk s1orago 
• 32K ol RAM 10 handle even lhe mos l sophls t1cated p1ogram! 
• a CP/ M Disk Opcut1 mg Sys1em wllh a h1oh·powornd IOJCI cdllor. 

onscmbler and debugger 

AVAILABLE SOFTWARE • Accounls Receivable/ Payable $125 
• General Ledger S125 •Payroll wllh cost accounting $125 
• Wordslar $500 • Sole-clor lll · C2 $395 • M Baslc~O $350 
• C Basic $125 • M Basic Compiler$400. 

N 
A complt!le sell 4 con1a1ned compu1cr system with APPLESOFT lloa11ng po1n1 

BASIC 1n ROM , full ASC.11 keyboard 1n a hght weight molded ca rrying case 


Features Include: 
• au1o·s1a r1 ROM • Hl ·Rcs graphics and 1$ color \11doo ou lDUl 
• EJ(pandahle 10 481< 

Supena11t r .• SZ79 Micromodem .. _ .• S 379 
Disk 595 Programmer's Aid SO 
Add·on Disk 495 SpeectHab .. 229 
P11 scalCa rC1 495 Communication Card 225 
Bti s1ness Sottware . 625 Modem . 200 
Monitor .. 159 EPROM Programmer 100 
Prin1e1 Card . . -·- 180 Graphics Tablet - . - ........ $795 

Only$949 Only$S29 
-----., "" 1 

D 

4 "'~""-'f\""e>""<r""' .... "fil~'\ 
.._.!4 • • T ""'!'!" I 

:·:~-~~ ~~\~""!r~~::.: 

ATARI BOO ATARl400 
Personal computer Personal Computer 

• .... ·.": r 

.... ••' ' '.F~ 

THEr--~......;;:~ 
IMAGINATION MACHINE by APF 
PRICE BREAKALL 
FOR ONLY $595 

Includes all these Features: 
• 10K Disk Basic (up to Ill d l11'4:s) • 9K User RAM 
expandable lo 42K • 8 Colors H l· Res . 1256 x. 192) • 
Music Synlheslzer • Olglta l Casse tte wUh 
Microphone & Speaker • Bullt ln AF Modula1or 
• Full si;ied Kevboard • 2 Joy S ticks& N umeric Pads. 

micro NOVA

• The u 111ma1e 1n small 
Business CompulO•s 

A
.vhon malcher;f w11h 
~OMPUTEA FACTOAV's 

m1nlcompu1cr Sol1warc 
counls Rece1vat>lo/ Paynb1e. 

1n...entcry ConlroV Ordef En1ry• 
DataCeneral Gon•eill ledge• . Payroll Sys1cms ~ 	• lrom $1 2 ,1401or GAK computer 

10 Megabyte w1lh cabmm. pn n1cr lcrmlnal . 1i11deo· 1erm ir)al 
Sys1em $17.040 dunl disk and mut11-user operalmg sys1em! 

RADIO SHACK • PET • SORCERER 
APPLE • COMPUCOLOR •ETC. 
PRINTERS • PRINTERS • PRINTERS 

Ttw COMPLJ IEA r AC TORY S ,..,., tc n s1 "JL' CENTRON ICS 179 ••..$ 945 
,,, ._.f",,lnrv .1 m1 w1(lf> $('1!•i 11011 n 1 t:.omp11lf' 1 TAENDCOM 100 . 315 
prinfl' I S ."t55H lf"'i you o l ,,.,'111lQ Hlf' ,, 110101 TRENOCOM 200 · - .. 595 
h"SI o;1 11f<>r1 'rn °"""' n 1">l>c1i., 1wrl PAPE~ TIGER 44 0 .... S995 
S PflC 1l1 r:.1t1ono; r tu:~ ro1low1nq ;lltl HPr~ WO•k XV ME C 1000,. ' •..... 2495 

XEROX 1740 .. • ~810 

54,,,, 

$1195 

FREE 

S35 of Software 
with purchase 
of any computer 
on th is page. 

Min Credit Card 
Order S75 

Open 
VISA• Mon.-Fri. 

10-6 
Sat. 10-4 

. 11111 1\ 11 11 o;., 1lf'!o l.t~ 

• S ;im" rt :1y <; l 11 ri11u •111 'J'., P'L'Oit10 .inn 
( 11 •C11 I (,Hl11tHlt •1'j. • A cl tl $ '-i .Z,h1ppo 1\ q 

to• c.~m1 p11!1•,., $) 101 ' '<1;11C1!:i 

s1 each cas.seue tape 
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DEX OK for backspace. Step back 1. 
STX BUFLOC New " cu rrent position." 
BRA BU FIN Go get corrected input. 

CTRL3 CMPA fl!$12 Check for CTRUR (restart) . 
BEO LININ CTRUR? Sta rt al l ove r. 
BRA BU FIN All others. back to BUFIN. 

There is nothing seriously wrong with the routine as 
shown, but it uses up 29 bytes in making three com
parisons, and all of the operations but one end up by 
branching to BUFIN . Two of the BRA BUFIN instructions 
are unnecessary. Since all of the tests are for equality , the 
quantity in A is obviously going to match at only one 
test. So why bother jumping out early to avoid the other 
tests? 

Another redundancy in this particular instance is not 
quite so obvious unless you see the rest of the routine . 
Note tha t in the CTRL2 sequence, a backspace is per
formed by decrementing the index register and putting 
the index register value into BUFLOC. Evidently, the in
dex register carries the "current position" and is equal to 
BUFLOC when first entering the routine. There are two 
STX BUFLOC instructions in the routine. Could they be 
consolidated? The answer is yes, if we do not mind stuff
ing the index register into BUFLOC for all incoming 
codes. Try this : 

CTRL1 CMPA #$ 18 Check for CAN. 
BNE CTRL2 Not CAN? Skip. 
LDX BU FAD Was CAN. Change XR con tent. 

CTRL2 CMPA #$OF Check for CTRUO (backspace). 

BNE CTRL3 Not CTRUO. Park XR and check 
tor CTRUR. 

CPX BUFAD Check posi tion. 
BEO CTRL3 At start? No backspace. Drop on 

through . 
DEX Step back 1. 

CTRL3 STX BUFLOC New or old XR value. 
CMPA #$12 Final test, for CTRUR. 
BEO LININ If CAN or CTRUO, will fall through . 
BRA BUFIN All except CTRUR. back to 

BUFIN . 

Now the routine is down to 23 bytes: possibly a signifi
cant saving in a program being squeezed for memory 
space . 

Note that what we are doing here is to trade redundant 
code for redundant operations, a frequently encountered 
tradeoff. To save a few bytes of code we have stretched 
execution time significantly. For keyboard interactive 
routines (as in the example), the execution time is unim
portant. In a much used mathematics subroutine on the 
other hand (eg : multiple precision add or multiply), ex
ecution time will be much more important , since the 
subroutine may be called thousands of times in one 
calculation, and an optimum tradeoff would be more 
likely in the direction of code redundancy to gain speed 
of execution (counting machine cycles, not bytes of 
memory) . 

The next time you are squeezed for space , and speed is 
not critical, take a look at your skip chains: they may be 
able to furnish all the bytes you need, with a little refin 
ing.• 

Connect your TRS-80, U.S. ROBDTI CS, I NC.
Call now for a quotation 	 Apple or ANY other 

(312) 733-0497 	 1035 W. LAKE ST. computer to the phone 
CHICAGO, ILL. 60607 lines with the... 

The 550 BANTAM 
from Perkin-Elmer 

$799 


All the features of the 

Hazeltine 1400 & 

LSI ADM-3A plus 


• 	Upper/Lower Case 
• 	 7x10 Characte1 Matrix 
• 	 White or Black Characters 
• 	 Transparent Mode 
• 	Addressable Cursor 
• 	Tab Funct ion 
• 	Backspace Key 
• 	 Sh1ft lock Key 
• 	 Print Key 
• 	 Integrated Numeric Pad 
• 	Editing Functions 
• 	Extremely Compact: 

15"' W x 19"' D x 14 "' H 
• 	 Siient tan-free operation 

All products 
in stock! 

LA34 

DECwriter IV 


~199
• 	Tabs 
• 	 132 columns 
• 	 10. 12. 13.2. 16.5 

charac ters/ inch 
• 	 2. 3. 4. 5. 8 or 12 hnes/1nch 
• 	Optional trac tor feed 
• 	 110 or 300 baud 
• 	RS232C/ASCl l 
• 	 Friction feed /up lo 15"' 

wide paper 
• 9x7 dot mat rix . impact 

printing 
• 	Upper/ lower case 

paper 1s per fect lor f1hng 
and copying 

PENRIL 300/1200 

MODEM 


Originate/Auto-Answer 


$799 
• 0-300 or 1200 baud 
•	 Bel l 212A & 103/ 11 3 

compatible 
• 	 1 year warranty 
• 	 Stand alone 
• RS232 
• 	 Full duplex over voice 

grade phone Imes 
• FCC certified for direct 

connec tion 10 phone l ines 
via RJ 11 C voice jack 
(standard extension 
phone 1ack) 

USR-330 

Originate/ 


Auto-Answer 

Modem


.$339 

FCC certified for direct 
connect ion to phone I1nes via 
standard ex1ens1on phone 
rack 

• 	 0-300 Baud 
• 	 Bell 103111 3 compat ible 
• Stand Alone 
• 	RS232 
• 	 1 Year Warranty 
• 	 Crystal Co 11 1roll ed 
• Slate of the Art LS I circu11ry 
• 5 stage ac 11 ve fillers 

USR-310 Originate 
Acoustic Coupler 

$159 


Teletype 
Model 43 KSR 

$1049 
• 11 0 or 300 baud 
• RS232C/ASCll 
• Pin leed/8 1/,'" H x 11 ·· W 

• 132 colu~m~n's..-.ii,,,,.J 
• Upper/lower case. 

descenders 
• 	 Dot matri x. impact printing 

150 Fobruory 1980 © BYTE Publicotions Inc 	 Circle 102 on inquiry card. 



How to Design, Build & Program Your 
Own Working Computer System 

Here's the complete computer build-ii book, including design, 
conslruction, programming, testing. and de-bugging! It's a 
2-in-I volume Ihat combines both hardware and software - that 
provides ALL lhe details you need to bulld ycur own compuler ... 
and program il l It's a concise and very readable guide to 
homebrewing your own computer system complele from power 
supply to lermina ls. Much dala is also included to allow you to 
modify or add to an existing computer system. Here you'll find 
just the information you need to make intelligent design deci
sions, to incorporate the hardwareyou need, ta test each compo
nenl as you l>Uild. and lo rig your creation for expanded 
capabilities. This new manua l explores lhe applicat ions and 
interlace possibilit ies of a wide variety of computer hardware 
and software. and examines them in terms of specificalions, in 
teims of actual computer-bu ilding problems and solutions. Not 
only does ii fu lly illustrate the know-how that goes into building 
acomputer with easy step -by-step methods, it also showsyou as 
each segment is buill how to program and test the operation of 
each of the self- t>Uilt plug-in module boards. This is perhaps 
close lo the ultimale in owner-built computer construction 
techniques- ycu see howto assemble the hardware, how to test 
it in the operating system, and then how to program ii. You first 
learn how to select and customize a central processor. and from 
there you just keep on building , step by step, until you 've 
concocted the compuler system you're alter. Each Chapter gives 
you more goodies to pour in; each section will help you create 
greater design sophistication . 308 pps.. 138 illus. list $14.95 

Computer Programming Handbook 
A comp lete guide lo computer programming and data proces
sing, with scores of worked-out examples. It's an extremely 
comprehensive, informative. and interesting work on computer 
prog ramming (and dala processi ng in general) , including 
number systems. languages, and application of languages to 
the kinds of real-world problems computers are programmed to 
solve. This GIANT text (25 Chapters plus Appendices- 518 
pages) covers all lhree types of computer languages-machine. 
sym bol ic. and problem-oriented; each language type is covered 
in delail-complele with worked-out examples which include 
computer printouts and actual results. Throughout. the author 
emphasizes the importance of techniques to get answers from a 
computer. rather than focusing on the complexi~es of the Ian · 
guages themselves. This approach simplifies the learning pr()
cess and makes it easier to relate the problems involved in 
programming to the capabilite.s of the equipment. The problem
oriented language port ion focuses on FORTRAN IV. and all 
i llustrati ve pmgrams have been computer-tested where neces
sary to make sure they are operal ionally sound and workable and 
conlain no errors. If ever there was a one-book, first-class course 
on computer programming and data processing, this is ii! 518 
pps.• 114 illus. List $12.95 

L et us send you this 2-volume. 821i-pagP Compu
ter Library as part of an unusual offer of a Trial 

Membership in Electronics Book Club. 
Here are quality har dbound volumes, each 

especially designed to helf you increase your 
know-how and enjoyment o electronics anc! com
puters. Whatever your interesl. you 'll finrl F.Jec
tronics Book Club offers practical. quality books 1hat 
you can put to immecli;lle use and benefit . Among 
selections offered, for example. are Artifirial lnte/
ligence: The Complete M1croco111p11!Pr Systems 
Ha11dbnok: Th r (;!ANT Rook ofComputer Pmjuts: 
l/lustratrd Dirfio11nry of M1crorm11p11ter Tmni11olo· 
gy: The A toZ Book o/ComputerCnmes: 57 Pmrt1cal 
Programs & Gnme.s 111 BASIC. MicrlJflrocrssor 
Cookbook. etc. 

This extraordinary offer is intended to prove to EL ECTRONICS BOOK CLUB. Blue Rid2e Summit. Pa. 17214-------------· 

' 
Only 49¢ for BOTH 
HUGE volumes! 

' 
Regular List 
Price $27 .90 

'
Top-Quality 
Hardbinding 

' 
Over 250 
illustrations 

' 
Contains over 
250,000 words 

' 
826 data-
packed pages 

you, through your own experience. 1ha1 these very 
rea l advantages can be yours _ . . that it rs possible to 
keep up with the Literature published in your areas of 
interest, and to save substantially while so doing. As 
part of you r Trial Membership, you need purchase 
as few as four books during the coming 12 months. 
You would probabl y huy at least this many anyway. 
without the subst~ntial savings offered through Cluh 
Membership. 

To start your Membership on these attractive 
terms, simply fill out and mai l the coupon today. You 
Wlll receive the 2-volume Computer Library for 
I 0-day in spection . YO NEED SEND NO 
MONEY. If you're not delighted, return the books 
within 10 days and your Tri al Membership will be 
r~ncelled without cost or obligation. 

Facts About Club Membership 
e The 2 introductory books carry a publisher's retail puce ol 
S27.90 They are youis for only 49( for bolh !plus postage/ 
handhng) with your Tuai Membership 
e You will receive the Club News, describing lhe current Selec
tion. Alternates. and olher books, every 4 weeks (IJx a ye>r) 
e If you wa nt the Selection. do nothing: 11 will be sent to you 
automa1 1cally If you do not wish toiece1ve the Selection. or 1f you 
want to order oneof the many Alleinales oHe•ed. you srmply give 
1nslluct1an1 on lhe ieply lorm tand in lhe envelope) provided. 
and ieturn 11 lo us by the dale spec1l1ed This date allows you at 
least to days 1n wh ich lo retuin the form ti . because ofla te marl 
delivery. you do not have 10 days to make a decision and so 
•ece1ve an unwanted Selection. you may telufn 1t al Club e..: 
pense 
e To complete your Tuai Membership you need buy only four 
addil1ona l monthly Selecl1ons or Alterna tes during the nett 12 
months Vou may cancel your Mem bership any ti me after you 
purchase these lour books 
e All book1-1nclud1ng the Introductory Otter - aie fully return 
able aftet 10 days 11 you're not completely sal rsf1eil 
e All books are olfered al low Member prices. plus a small 
postage and handling charge. 
• Continuin1 Bonu s, If you contrnue aller lh1s Tnal Membership. 
you wi ll earn a D1v1dend Cert ificate for every book you purchase 
Three Cert1hcales plus payment ol the nomi nal sum of $1 99 will 
entitle you lo a va luable Book 01v1dend ol your choice which you 
may choose lrom a hsl provided Membeis. 

1 ELECTRONICS BOOK CLUB 
I Blue Ridge Summit, Pa. 17214 
I Please open my Trial Membership in ELEC
1 TRONICS BOOK CLUB and send my 2-volume 
I Computer library, invoicing me for only 49¢ 

plus shipping. If not delighted, I may return the 
I books within 10 days and owe nothing, and 
I have my Trial Membership cancelled . I agree 

to purchase at least four additional booksI during the next 12 months after which I may
I cancel my membership at any time. 

I
I Name Phone 

I Address __ ___ ___ ----

1I City ___ 
CAC-280 
MC-280I State _ _ _ _ _ _ Zip _ _ _ _ 

• {Valid for new Members only. Forti1n and Canada add 15'1 .) BY-280 
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Personal Information 
Management System 
For business and for pleasure. Increase your personal 
capabilities .. . save money ... improve your ability 
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 more! Includes easy-to-read manual 
and source listing. Written by the SCELSI 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 line. Literally ! Learn 
how to draw lines and shapes, make graphs, draw 
pictures and even do animations. The simp le 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 playing cards ... a clown that winks . .. a foot
ball grid ... and an animated footba ll game . Also 
tells how to synchron ize computer-generated sounds 
to your illustrations. 

Just $9.95 No. 65 

Understanding Microcomputers 
Accepted as the standard! 300 page 
easy reading text . Explains exactly how 
a microprocessor works. Intro to pro
gramming in BASIC. Complete glossary. 

Just $9 .95 No. 90 

UNDERSTANDING 

MICROCOMPUTERS 


"' ' 

Microcomputer Potpourri 
A pocket -size reference for the begin· 
ner and pro alike. Fu ll digest on under· 
standing microcomputers. Data and d ia
grams on all the popul ar chips. Glossary . 

Only $2.95 No. 70 

MICRO 

COMPUTER 


POTPOURRI 

Learn Micro-Computers 
A new multi-media information package 
for the beginner. You get Understanding 
Microcomputers book plus high·quality 
cassette. Great for self-study. 

Just $ 14 .95 No. 40 
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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 
engineering and electronics. For fun, the games 
of Hangman and Space Capture are provided . Written 
by Raymond Guido. Id eal 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 Free catalog 
Convenient pocket size guide to t he 10 pages of 
powerful Z80 instruction set. Machine books for 
codes presented in octal and hex format . business or 
Instructions also indexed alphabetically . p leasure. 

Only $4.95 No. 20 No. AA 

zeo 
INSTRUCTION 


HANDBOOK
·--to1_..__,..Ziii ..- ·.. 
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Z80,8080,6800&6502 

Software Cookbooks 
There's one for each of these popular microprocessors. 
With the right SCE LB I 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 SC EL Bl books at your favorite computer or 
electronics store, or use coupon for direct mail. 

r-----------------------r. SCELSI Publications 

;it 20 Hurlbut Street, Elmwood, CT 06110 


IMPORTANT ORDERING INFO! Include $1.00 ship
ping/handling charges for each item. Prices shown are for 
North American customers. Master Charge, VISA, Postal 
and Bank Money Orders preferred . Allow 4 weeks for 
delivery . 

ONo. 10 0No. 20 0 No. 30 0 No. 40 
0No. 50 ONo. 60 ONo. 65 ONo. 70 
ONo. 75 ONo. 90 ONo. 99 ONo. AA 

Name (please print) ------------ 

Card No. ---------------- 
Bank No. --------Exp. Date ---- 

Address ---------------- 
City/State ----------- 
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FEBRUARY 1980 
performance and architec
ture ; communications hard 
ware and softwa re ; fiber op

fp/1ruar.v 6 tics ; distributed data pro
Invitational Computer Con cessing; and internat ional 
ference, Ft Lauderdale FL. communications policies are 
This conference is directed some of the subject areas 
to the quantity buyer and that will be discussed . 
will Feature the newest The exhibition at the con
developments in computer vention center will feature 
and peripheral technology . over 100 exhibitors . 
Contact B J Johnson and For more information, 
Associates, 2503 Eastbluff contac t Whitsed Publishing 
Dr. Suite 203 , Newport Ltd , Suite 2504, 2 Bloor St 
Beach CA 92660. W , Toronto, Ontario 

M4W 3E2 CANADA. 
Felmmry 12· 14 

Data Communications Con
ference and Exhibition, Har frlmmry 11 · 13 

bour Castle Hilton, Toronto Programming the 6502 in 
Ontario, Canada . Machine and Assembly 

Panel sessions, presenta  language, George 
tions, workshops, and Washington University , 
techn ica l sessions related to Washington DC. This course 
the field of data communica is aimed at engineers, scien
tions will be featured . Net  tists . mathematicians and 
work control, management. students who need to learn 

CATCH THE 
S-100 INC. 
BUS! 

OU R 
LI ST SPECI AL 

PRICE CASH 
PR ICE 

Shugart SA400 w Cab inet & AC 
Power Supply Kit 529 .00 359.00 

Integral Data Paper Tiger Model 
w1Graphics 1194 .00 1020.00 

Integral Data Paper Tiger Model 
wto Graph ics 995 .00 850 .00 

Godbout Active Terminator Kit 35 .00 29 .00 
D.C. Hayes Mic romodem 100 

Assembled & Tested 399 .00 341 .00 

lntertec's lntertube 80x25 LJ 1L Case 995 .00 779 .00 

Sub1ect to Ava ilable Ouan11t1es • Prices Ouoled Include Cash Discounts. 
Shipping & Insurance Extra 

We carry all major lines such as 
S.D. Systems . Cromemco . IMSAI. Vector Graphics . North Star . Sanyo . ECT. 

TEL 	Godbout. Thinker Toys. Hazeltine . IMC 
For a spec ial cash price telephone us. 

Bus.. .S-1 D D~ ~n c . 
Address ...7 White Place 

Clark, N.J . 07066 
Interface.. .201-382-1318 
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how to develop special device structures, 
purpose microcomputer phenomena and systems. 
systems for their own use . For more information, con
Familiarity with FORTRAN tact Lewis Winner, 301 
or BASIC wi ll be helpful. Almeria Ave, POB 343788, 
For more information , con Coral Gables FL 33134. 
tact Director of Continu ing 
Engineering Education, Fdm 111 r.v 18-21 

George Washinton Universi European Information 
ty, Washington DC 20052, Management Exhibition and 
(202) 676-6106. Conference, Wembley Con

ference Centre, London 
Felm 111 ,.y 11 -13 England. This show wil l 

Configuration Management, exhibit microcomputer 
George Washi ngton Univer systems and peripheral items 
sity Washington DC. The with demonstrations and ap
objectives of this course are plications focused on pro
to review the impact of blem solving for the 
latest Department of management executive. Con
Defense di rectives and in tact Expoconsu l, 420 Lex
structions in the configura  ington Ave, New York NY 
tion management (CM) area; 10017. 
explain policy for practical 
applications; and clarify the Fc lm111 ry 22-23 

role of CM in mee ting pro Louisiana Computer Exposi
gram / project objectives. tion, University of 
Engineers, program Southwestern Louisiana, 
manage rs, production , quali  Lafayette LA . This con
ty control , and purchasing ference is entitled 
people a re invited to attend. "Distributed Systems Based 
Familiarity with the contents on Mini and Micro Com
of MlL-STD-480 is a pre puters." It will cover pro
requisite . Contact the Direc gramming languages, 
tor, Con tinuing Engineering operating systems, evalua
Education , George tion of distributed systems, 
Washington University , design criteria for distributed 
Washington DC 20052, (202) systems, and other related 
676-6106 . topics . There will be exhibi

tions of equ ipment and 
Felmtnry 1315 papers will be read and 

The IEEE In ternational Solid discussed. For more infor
Sta te Circuits Conference, mation, contact the Com
San Francisco CA. This con puter Science Dept, Univer
ference is a Forum For the sity of Southwestern Loui
presentation of ad siana , POB 44330, Lafayette 
vancements in every aspect LA 70504. 
of solid s tate circuits. It will 
cover design , performance, Fe/>ruary 25-27 

fabrication , testing, and ap Communication Networks 
plications in digita l, analog, '80, Shoreham Americana 
microwave, and other areas Hotel , Washington DC. This 
of new solid state circuits, conference and exposition 

Jn order to gai11 optimum coverage of your orga11izntio11 's com
1mter conferences, seminars, workshops, courses, etc, notice should 
reach our office at least three months in advance of the date of t/1e 
event. Entries should be sent to: Event Queue, BYTE Publications, 
70 Main St" Peterborough NH 03458. Each month we publish the 
curre11t contents of the queue for the month of the cover date and the 
two following cale11dar months. Tilus a given event may appear as 
many as three times in tlris section if it is sent to us far enough in 
advance. 



THE ORIGINAL MAGAZINE FOR 

OWNERS OF THE TRS-80™* MICROCOMPUTER 


SOFTWARE 


FOR TRS-80 '" 


OWNERS 
 ~Lar:lPITTROr.i%Ls ~- NEF~~~~§~~· 
MONTHLY NEWSMAGAZINE 


Practical Support For Model I & II 

•PRACTICAL APPLICATIONS 
•BUSINESS 
• 	GAMBLING • GAMES 
•EDUCATION 
• 	PERSONAL FINANCE 
• 	BEGINNER'S CORNER 
• 	NEW PRODUCTS 
• 	SOFTWARE EXCHANGE 
• 	MARKET PLACE 
• 	QUESTIONS AND ANSWERS 
• 	PROGRAM PRINTOUTS 

. . . . AND MORE 

PROGRAMS AND ART ICLES PUBLISHED IN OUR FIRST 12 ISSUES 
INCLUDE THE FOLLOWING: 

• 	 A COMPLETE INCOME TAX PROGRAM (LONG AND SHORT FORM I 
• 	 INVENTORY CONTROL 
• 	 STOCK MARKET ANALYSIS 
• 	 WORD PROCESSING PROGRAM !FOR DISK OR CASSETIE) 
• 	 LOWER CASE MODIFICATION FOR YOUR VIDEO MONITOR OR PRINTER 
• 	 PAYROLL !FEDERAL TAX WITHHOLDING PROGRAMI 
• 	 EXTEND 16 DIGIT ACCURACY TO TRSSO'" FUNCTIONS (SUCH AS 

SQUARE ROOTS AND TRIGONOMETRIC FUNCTIONS) 
• 	 NEW DISK DRIVES FOR YOUR TRS·SO'" 
• 	 PRINTER OPTIONS AVAILABLE FOR YOUR TRS.so·· 
• 	 A HORSE SELECTION SYSTEM" " 0 ARITHMETIC TEACHER 
• 	 OMPLETE MAii.iNG LIST PROGRAMS !BOTH FOR DISK OR CASSETTE 

SEQUENTIAL AND RANDOM ACCESS! 
• 	 RANDOM SAMPLING 0 BAR GRAPH .. 

• 	 CHECKBOOK MAINTENANCE PROGRAM 
• 	 LEVEL II UPDATES" .. LEVE . II INDEX 


REDIT CARD INFORMATION STORAGE FILE 

• 	 r!F.GINNER'S GUIDF TO MACHINE LANGUAGE AND ASSEMBLY 


LANGUAGE 

• 	 I INE RENUMBERING 
• 	 ANO CASSETTE TIPS. PROGRAM HINTS. LATEST PRODUCTS 

COMING SOON 1(.>f.l\ERAL LEDGER. ACCOUNTS PAYABLE AND 
RECEIVARl.E . FORTRAN 80 . FINANCIAi. APPLICATIONS PACKAGE . 
PROGRAMS FOR HOMEOWN .RS . MERGE TWO PROGRAMS. 
STATISTICAL AND MATHEMATICAi. PROGRAMS !ROTH 
F.l.EMENTARY ANO ADVANCED! AND 

NOTICE 

Pursuant to a consent judgement entered in the Un ited States D istrict Court for the District of Massachusetts. H & E 
Computronics, Inc. hereby gives notice that it is not and has never been an authorized Rad io Shack dealer or outlet , 
that products or services offered for sale or sold by it are not and were not approved or warranted by Radio Shack or 
Tandy Corporation, and that only products or services purchased d irectly from Radio Shack or its authorized retail 
outlets carry the warranty of Radio Shack and Tandy Corporation . If you have placed an order, still outstanding, with 
H & E Computronics, Inc., for products or services, in the belief that those products or services were manufactured , 
approved or warranted by Radio Shack or Tandy Corporation , you may cancel that order and obtain a full refund of 
any money paid or deposited, simply by writing to the address below. 

WORD PROCESSING PROGRAM (Cassette or Disk) 
For wnlrng lellers. l ext. ma1 hng l ists. etc . w11h each new subscr1p11ons or renewal. 

LEVEL II RAM TEST (Cassette or Disk) 
Checks random access memory ro ensure that all memory locations are working properly. 

DATA MANAGEMENT SYSTEM (Cassette or Disk) - Comple1e hie managemen1 for your TRs .so·· 

SEND FOR OUR 36 PAGE SOFTWARE CATALOG (INCLUDING LISTI NGS OF HUNDREDS OF TRS-80'" PROGRAMS 
AVAI LABLE ON CASSETTE AND DISKETTE). $2.00 OR FREE WITH EACH SUBSCRIPTION OR SAMPLE ISSUE. 

e e e •••••••••••••••• e. e e ••• e ••• e. e ••••• e. e •••• e ••• e e e e • e • •• I I e I.e. e I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

24 
HOUR 

ORDER 
LINE 

801 149 New City, N•w York 10956 
(914) 425-1535 

ONE YEAR SUBSCRIPTION $24 ___ TWO YEAR SUBSCRIPTION $48 --- SAMPLE OF LATEST ISSUE $4 _ ___ 


START MY SUBSCRIPTION WITH ISSUE ___ _ l•l -Ju}y 1978 • •?.JanUtllry '979 • •12 ·June 19?q • • 18-Januarv 19801 


NEW SUBSCRIPTION RENEWAL ___ 


CREDIT CARD NUMBER 	 -------------EXP DATE ___ 

SIGNATURE - ---------- 
NAME ------- -------------------------- 

ADDRESS ---------------
•••ADO $6/ YEAR (CANADA. ME.XICOl ·ADD $121YEAR AIR MAIL· OUTSIDE OF U.S.A .. CANADA & MEXICO ••• 

• TRS·ao·· 1s A TRADEMARK OF TANDY CORPORATION 
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fr lm1<11"y 25-27 Washington Hotel, will cover business com
Microprocessor Peripherals 

information , contact the 
Washington DC. Applica munications. For program 

Workshop, Montgomery 
Director of Program 

tions and technologies for 
Al. Th is hands-on 

Development, The Con
the use of microcomputers 

workshop includes 27 hours 
ference Company, 60 Austin 

and v ideo disks as well as 
of inst ru ction , with a take

St . Newton MA 02160. For 
tradit iona l technologica l 

home option a nd one 
ex hibit information, contact 

issues in education and 
microcomputer s tation for 

the na tiona l sales manager, 
training wi ll be discussed . In 

every two pa rticipants . Con 
Communications Networks 

addition to the techn ical ses
tact Paul A Willis, POB 29, 

'80. POB 96, Haddon 
sions, exhib its wi ll range 

Arlingto n VA 22210. 
Heigh ts J 08035. 

from video disk and media 
based systems to computer
based instructio n systems. Fel.,w1ry 25-28 

Compcon '80, Jack Tar 
3rd International Learning 

Contact the Socie ty for Apfrlminry 25-27 
Hotel, San Francisco CA . 

Technology Congress and 
plied Learning Technol ogy , 

The conference theme is 
Exposition, Sheraton 

50 Culpeper St, Warrenton 
"VLSI: New ArchitecturalVA 22186, (703) 347-0055. 

Cat~~ 

Someday th 
won't be a phone 

Cat. Someday there 

The only way to realize the full potential won't be a computer 

of your smaU business or personal com without one. 

puter is to tie it in with other computers. 

And the best way to do that is with a Cat 
 _Cat byacoustic modem. 


A Cat modem lets your computer talk 

face to face with any other compatible 
 NOvation 
computer or terminal within reach of Tie your computer into the world. 
your phone. over standard telephone Call for details
lines. 

You can work at home using the com (800) 423-5410puter at your office. Send or receive data 
from anywhere. Or swap programs. In California (213) 996-5060 

Available at Hamilton/Avnet. Kierulff Electronics, Byte Shops . Computerland, 

and your local computer s to r~ . 


Novat ion. Inc .. 18664 Oxnard Street, Tarzana, California 91356 
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without one. Fast, accurate. reliable-and under $199. 

Horizons. " It will be 
devoted to developing 
advanced technologies for 
computers. Contact Comp
ean Spring '80, POB 639, 
Silver Spring MD 20901. 

Februm·y 26-28 

Nepcon West '80, Ana heim 
Convention Center, 
Anaheim CA. The con 
ference and ex hibit w ill dea l 
with the latest advances in 
electronics by covering such 
topics as wave soldering, 
etching, automated 
assembly, die a ttaching. 
hybrid circuit packaging, 
photo lithography. precious 
metal recovery, laser anneal
ing, and much more. For 
further information. con tact 
ISCM Inc, 222 W Adams St, 
Chicago IL 60606. 

Febrrtm".v 26-29 

Office / Korea / SO, Korea 
Exhibition Center, Seoul 
Korea . Exhibits at this 
exposition will include the 
range of products needed in 
offices from computers. 
word processi ng equ ipment 
and software to stationery, 
supplies, furniture and ser
vices. Information about the 
show may be obtained from 
Expoconsul , a division of 
Clapp and Poliak, 420 Lex
ington Ave . New York NY 
10017. 

Febmary · A11g11sl 

Microprocessor Design 
Courses . The course is aim
ed at professional design 
engineers and covers funda 
mentals of microprocessor 
operations, programming, 
a rchitecture and input / out 
put integration. It will also 
cover Z80 and 8085 pro 
cessors, working with the 
STD BUS and the designing 
and documenting of sof t
ware. Tuition for the course 
is $400. The courses will be 
held in major cities 
throughout the US. Contact 
Elma Barnes, PRO-LOG, 
2411 Garden Rd, Monterey 
CA 93940, or phone (408) 
328-4745. 

MARCH 1980 

Marclr J 

Exploring Small Computers, 



Put your valuable data on-line with a hard disk . .. 
Save it off-line with our Back-Up Solution 
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COMPUTER SERVICE SYSTEMS NETWORK 
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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 MI 
49224. 

Marc/1 3-5 

Office Automation Con
ference, Georgia World 
Congress Center, Atlanta 
GA . A combination con
ference and exhibition of 
office compu ter systems has 

been developed to help 
management understand the 
growing technology of 
business compu ter systems. 
For more information, con
tact H A Bruno and 
Associates Inc, 78 E 56th St , 
New York NY 10022. 

M1>rcl1 4 a11d 5 

8th Annual Midwest Digital 
Equipment Exhibit and 
Seminar, Thunderbird Motel 
Minneapolis MN . Manufac
turers of computer ter
minals, data communication 
equipment, peripherals, data 

acquisit ion systems and 
digital test instruments will 
display their products . 
Seminars will be held both 
days. For further informa
tion, contact John Bastys 
Countryman Associates Co, 
1821 University Ave, St 
Paul MN 55104. 

M11rclt 6-8 

Microprocessor Peripherals 
Workshop, Chattanooga 
TN. See February 25-27 for 
details . 

March 10-12 

1980 National Office Exhibi

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 


Cl-6800-2 - 16KB to 64KB. Plugs 
directly into Motorola's EXORciser I or 
11. 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 

Cl-6800-2 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 ZBO Based S100 
Systems. Expandable to 512 K bytes 

Cl-5100 64K x 8 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, 
i· ~ ~ H11 or LSI 11/23. Addressable in 2K 

word increments up to 256 K Bytes. BK -Cl-1103 32K x 16 x 16 $390.00. 32K x 16 $750.00. 

. 

Cl-6800 - 16KB to 64KB on a single 

board. On board hidden refresh . Plugs 

directly into EXORciser I and compati 

ble with Rockwell 's System 65. 

Addressable in 4K increments up to 


Cl-6800 64K x 8 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. 

Cl-8080 64K x 8 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 

tion and Conference, 
Automotive Buildi ng, 
Exhibition Pl, Toronto 
Canada. Subject areas of the 
conference will include 
energy conservation , small 
business computers, 
micrographics, word pro
cessing, telecommunications, 
copiers, office landscaping, 
and many others. There will 
be approximately 100 
exhibitors presenting their 
products and giv ing 
demonstrations . 

For more information, 
contact Whitsed Publishing 
Ltd , Su ite 2504, 2 Bloor St 
W, Toronto, Ontario 
M4W 3E2 CANADA. 

Marclr 14- /6 

West Coast Computer Faire, 
Civic Auditorium and 
Brooks Hall, San Fra ncisco 
CA. An expected 15,000 at
tendees, 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 . 

Marc/1 J7-20 

Interface '80, Miami Beach 
Convention Center, Miami 
Beach FL This conference 
and exposition is devoted to 
data communications, 
distributed data processing, 
and networking. Approx
imately 1000 exhibitors are 
anticipated and attendance is 
expected to exceed 12,000. 
For information, contact 
Interface '80, 160 Speen St, 
Framingham MA 01701 . 

M11rcl1 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 modern 
methods of data analysis 
using the fast Fourier 
transform (FIT). digital 
filtering, power spectral den
si ties and correlation func
tions. The lectures cover 
topics relating to the Fourier 
transform, sampling linear 
systems, convolution, 
covariance, digital filtering, 
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The line your reputation should be on. 

When a computer supplier or retailer sells equipment, 

his reputation is on the line. 
And when the customer has to justify his investment 

decision, his reputation is on the line too. 
So, naturally, everybody's a lot better off on a re liable 

line. Like ours. 
With a name like Industrial Micro Systems, we 

wouldn't think of building anything short of industrial 
standards ... even our S-100 products. 
No short cuts or jumpers. 

All of our boards - CPU , memory and controllers 
are made from real fiberglass instead of a plastic 
substitute. And contacts are gold plated over a copper
ion barrier of nickel. 

Every disk enclosure features a heavy-gauge steel 
cha sis, and a heavy duty power supply. Built to take it. 

Then come our complete systems. Aside from the 
disk drives, we manufacture every component that goes 
into them. Even the desk that goes around them. So 

we can vouch for rugged reliability inside and out. 
Two complete systems: 

Our new Series 5000 features a megabyte of storage 
on integral mini-floppies. And our Series 8000 is all 
business too. It can handle up to three megabytes on 
8-inch drives. A large library of software, growing daily, 
includes CP/M~ PASCAL, and FAMOS:t'* 
Breaking the 64k barrier. 

Using Industrial Micro Systems 32k memory boards 
with Memory Management, our systems can handle 
up to 576k RAM internally. 
More in store. 

That's not the end of the line. It's growing all the time, 
along with our reputation for quality. Put your reputation 
on the line. Our line. 

For more details just call or write. Supplier/dealer 
inquiries welcomed. 

Industrial Micro Systems, 628 N. Eckhoff, Orange, 
CA 92668. (714) 978-6966 

INDUSTRIAL MICRO SYSTEMS 

The great unknown. 

*Trademark of Digital Research **Trademark of M V / T Systems Circle 110 on inquiry card. BYTE Febn.>a.-y 1980 159 



power and cross-spectral 
density fu nctions, and 
introductions to new 
methods in spectral analysis 
and rotating machinery 
analysis. For more informa
tion , con tact UCLA Exten
sion , 10995 Le Conte Ave, 
Los Angeles CA 90024. 

Mnrclr 20 

Electronic Road Shows, 
Castaways Restaurant , Bur
bank CA. This traveling ex
hibition of components, 
materials, and instruments is 
being produced by the 
Elec tronic Representatives 
Association (ERA). Over 
eighty ERA member firms 
will participate, and pro
ducts from over 700 elec
tronic companies will be 
displayed. For more infor
mation , contact the 
Southern California ERA 
office 20969 Ventura Blvd, 
Suite 9, Woodland Hills CA 
91364. 

Marclr 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. 

Marc/1 24-28 

Fourth European Conference 
on Electrotechnics, 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 
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GmbH, Postfach 80 08 80, 
D-7000 Stuttgart 80 
GERMANY (BRO). 

Mnrch 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 
Prestel Show which is abou t 
electronic mail services . 

Contact TMAC, 680 
Beach St, Suite 428, San 
Francisco CA 94109. 

M11rc/1 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 avai lable outside for 
tailgate sa les and swaps. For 
more information , contact 
Joseph Lochte Jr, 2136 Pine 
Valley Dr, Timonium MD 
21093. 

M11 rc li - /u11e 

Computer and Office 
Systems Expo and Con
ference . This is an exposi
tion for marketers of office 
systems eq uipment. The 
show and conference will 
focus on the loca l problems 
and opportunities of each 
region. The exposition and 
conference will be held in 
major cities arou nd the na 
tion . Contact The Con
ference Co, 60 Austin St, 
Newton MA 02160, or 
phone (617) 964-4550. 

APRIL 1980 

Aµril I a11d 2 

Southeast Printed Circuits 
and Microelectronics Exposi
tion, Sheraton-Twin Towers 
Convention Center, Orlando 
FL. This show is a special iz
ed event devoted entirely to 
the packaging, production 
and testing of printed cir
cuits, multilayers, semicon
ductor devices, and hybrids 

in the Southeast. Con
ferences are aimed at elec
tron ics specialists. Contact 
ISCM, 222 W Adams S t, 
Ch icago IL 60606. 

Aµrrl 9- 11 

The Practical APL Con
ference , Washington DC. 
This conference is addressed 
to business executives and 
systems designers. For more 
information , con tact Joan 
Gurgold , STSC, 7 Holland 
Ave, White Plains NY 
10603. 

April 9-11 

lnternationaJ Conference on 
Acoustics, Speech and 
Signal Processing, Fairmont 
Hotel , Denver CO . 

The IEEE Acoustics, 
Speech and Signal Process
ing Society is sponsoring 
this conference devoted to 
experimen tal and theoretical 
aspects of signal processing, 
speech, and acoustics. For 
more in formation, contact 
IEEE, 1100 14th St, Denver 
co 80202. 

Aµril 11 -12 

10th Annual Virginia Com
puter Users Conference . This 
conference is sponsored by 
the Virginia Tech ACM stu 
dent chapter. The topics of 
discussion will be program
ming languages and system 
and personnel management. 
For more in formation, con
tact VCUC10, 562 McBryde 
Hall , VPl&SU, Blacksburg 
VA 24061 . 

Aµril 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 foru m 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 uti lized in the 
field of education. 

Educa tors are encouraged 
to exhibit and make presen
tations of instructional 
microprocessor materials 

during the convention . Con
tact the Association for 
Educa tional Data Systems 
(AEDS), POB 951, Rolla 
MO 65401. 

Aµril J.1 -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 
cou rse provides an 
understandi ng of the prin
ciples of high-speed com
puter organization and their 
use in cost-effective sys tems. 
Several commercial and 
paper high-speed computers 
are presented and compared . 

For more information , 
contact UCLA Extension at 
POB 24901, Dept K, UCLA 
Extension, Los Angeles CA 
90024. 

Aµril 21-25 

National Micrographics 
Association 29th Annual 
Conference and Exposition , 
Sheraton Center Hotel and 
Coliseum, New York NY. 
The theme for the show is 
"Focus on Productiv ity in 
Office Management ." 
Highlighting the conference 
and exposit ion will be 
presentations and talks con
cerning the use in offices for 
computer systems and 
related items. 

For more information, 
contact the Confe rence 
Dept , National 
Micrographics Association , 
8719 Colesville Rd, Silver 
Spring MD 20910. 

Aµril 23-25 

International DP Training 
Conference, Hyatt Regency, 
Chicago IL. The theme for 
this event will be "The 
1980s: The Information 
Decade." T he conference is 
a symposium for da ta pro
cessing experts and cor
porate training execut ives. 
For information, contact 
Deltak Inc, 1220 Kensington 
Rd, Oak Brook IL 60521 . • 



MICROSOFT CONSUMERPRODUCTS 

CONTINUING THE 


MICROSOFT TRADITION 

Microsoft set the standard in microcomputer system software . We know more 
about the structure and capabilities of today's microcomputers than anyone else. 
And now we're using that power in a whole new way! 
Announc ing M icrosoft Consumer Products. Dis
tinctive software packages backed by the Microsoft 
name. Each is created by a top-notch programmer 
and comes to you fully documented, at a cost you 
can afford . 
Microsoft Editor/Assembler-Plus:· Now get every 
feature of Radio Shack's Editor/Assembler and T-Bug 
all in one package. PLUS-many " b ig computer" 
features to simplify your programming, ed iting and 
debugging . All in a low cost cassette package. 
Don't waste time creating both source and object 
tapes-Assembler-Plus assembles directly into mem
ory. Supports macros and conditional assembly, too . 
Ed itor-Plus simplifies ed iting w ith extra commands 
like Substitute, Move. Copy and Extend. And 
Z-Bug;· the most powerfu l debugger ever available 
for the TRS-80. has single step execution, di rect 
execution in calculator mode a nd symbolic refer
ences. And , you can use up to 8 breakpoints at a 
time. with no need to remove a breakpoint before 
proceeding . For the 16K. Level II, cassette TRS-80. 
Priced a t $29.95. 
Microsoft Adventure. Only Microsoft offers Adven
ture complete, as originally written for the DEC 
PDP-10, now implemented on persona l computers. 
The ultimate fantasy/ log ic game, Adventure a llows 
you to explore the depths of the " Colossal Cave:· 
col lecting treasures and magic, solving p uzzles, 
avoid ing hazards and adversaries-including the 
dreaded killer dwarves. Don ' t be fooled by imi ta 
tion or incomplete versions. Only Microsoft has it a ll. 
Adventure fills an entire disk with everything you 
need for your exploration. Written by Gordon Letwi n, 
of SOFTWIN. Associates. Adventure for the TRS-80 re
quires a single-disk. 32K system. For the Apple 11: • a 
single-d isk. 32K system with e ither the standard disk 
or language card system. For just $29.95. 

MicrosoftTyping Tutor. There 's no easier way to mas
ter you r keyboard! Faster and more efficient than 
any other teaching method, Typing Tutor helps you if 
you're sta rt ing from scratch or simply bui lding 
speed .The secret lies in Typing Tutor's exclusive TRM ·· 
or "Time Response Monitoring " software. TRM moni
tors your keyboard 20 times per second so the com
puter can evaluate your skill. Your speed. Your errors. 
Your weakest keys. Typing Tutor tel ls you where you 
stand then automatica lly adjusts itself to help you 
improve. Wri tten by Dick Ainsworth and Al Baker of 
the Image Producers. Inc. For the Apple II with 16K 
and Apple BASIC or the TRS-80 with 16K and Level II 
BASIC . Priced at $14.95. 
Microsoft Level Ill BASIC. Upgrade your Level II 
TRS-80 and increase your programming efficiency 
without additional hardware . Microsoft Level Il l 
loads from cassette tape on top of the Level II ROM . 
It gives you every feature of Disk BASIC except disk 
file commands. But that's not all-Level Ill's high
speed g raphics turn your TRS-80" into a virtual elec 
tronic drawing board . And there's program renum
bering , long error messages, quick sh ift-key entries. 
time-limit INPUT statements and many more fea
tures. System requirements: Level II BASIC and 16K. 
Occupies 5.2K RAM. Priced at $49.95. 
Where To Buy. Microsoft Consumer Products are 
sold by computer reta ilers nationwide. If your local 
compute r store doesn ' t have them, coll us. Phone 
(206) 454-1315. O r write Microsoft Consumer Products. 
10800 Northeast Eighth. Su ite 819, Bellevue,WA 98004. 

"TRS-80 is o trademark of Radio Shock Corp. ·'Apple II is o trade· 
mark o f Apple Comput er. Inc.. ·· Edi tor/Assembler-Plus and Z-Bug 
ore trademarks of Microsort . TRM is o trademark of The Image 
Producers. Inc. 
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Ken Bowles' 

Current Activities: 


Training in Pascal. .. 

notes by C Helmers 

In the last year or so, we 
have been placing much em
phasis on the computer 
language Pascal, with parti
cular attention to the 
University of Ca lifornia at 
San Diego (UCSO) system 
which, by being available, 
has become a de facto stan
dard for sma ll-computer, 
Pascal-oriented systems soft
ware. Dr Kenneth Bowles of 
UCSD was the originator of 
the project which generated 
the UCSD system, and he is 
its prime mover. 

As a professor of Com
puter Science and Electrical 
Engineering at UCSD, Dr 
Bowles has been instru
mental in the implementa
tion of Pascal on small com
puters, starting with the LSJ-
11-based Terak machine, 
and now including all the 
major 8-bit microprocessor 
designs . Since its inception 
in 1974, UCSD Pascal has 
been licensed to more than 
1000 individuals and 
organizations. With the re
cent availability on the Ap
ple II, North Star Horizon, 
and other major personal 
computer systems, the 
UCSD software has become 
a major, machine
independent, industry-wide 
standard for an operating 
system and compiler. Due to 
the nonprofit status of the 
University of California, the 
system has been recently 
spun off to an independent 
software company, Softech 
Micro Systems of San 
Diego, California. 

Dr Bowles' purposes in 
developing the UCSD Pasca l 
system included the desire to 
make widely available a 
convenient and machine
independent structured pro
gramming language and 
operating system. The non-

Photo 1: Th e /11:mds-0 11 aspect of Ken 's /11tegrnted Col'llµut er 
Syste111s co11ti1111ing ed1.1catio11 co 11rse 0 11 Pascal is prov ided by 
use of a 11wnber of µ01·table co111µ11t ers such as th e Aµµl e Ii 
Pascal sysle111 . Ke11 is s /1 own /1 ere demonstrnli11g a point to so 1ne 
students. 

commercial intellectual suc
cess of the Bell Laboratories 
UNIX operating sy tern , 
with its language C. was 
doubt lessly an inspiration 
for the UCSD concept of a 
machine-independent 
operating system and 
language. As a teaching 
device in schools and 
universities, the intellectual 
popu larity of the Pascal 
language was part of the 
reason for choosing it as a 
suitable vehicle for 
widespread teaching of pro
gramming concepts and con
venient application program
ming. Also key to the choice 
of Pasca l as a language to 

pursue was the fact that its 
originators, Niklaus Wirth 
and Kathleen Jensen, had 
designed a concise but 
robust high-level language 
which was first (and most 
typically ) implemented 
through th e highly machine
independent technique of 
simulating a virtual 
"P-machine" on conven
tiona l machines. The rest is 
history. An operating 
system with many interac
tive features, editors and file 
management programs was 
written in Pasca l along with 
the compiler; the code was 
made available and when 
the response got too large 

for the university 's "non
profit" political environ
ment, the system's 
marketing and maintenance 
operations were assigned to 
a commercial company . 

Ken is now participating 
in the continu ing education 
programs of a company 
called Integrated Computer 
Systems Inc . This company 
specializes in intensive train
ing courses given in major 
cities, as a sort of travel
ing road show intended for 
potential users of high
technology tools such as the 
Pascal language. Ken 's 
course is designed for 
engineers, scientists and pro
grammer/ analysts who plan 
to use Pascal for the 
development of software 
systems. The class features 
exercises involving text pro
cessing, interactive data 
collection, dynamic graphic 
display and real-time control 
applications. Class sizes are 
strictly limited to (typically) 
36 students in order to pro
vide maximum hands-on 
activity. 

The course is operated for 
four days (Tuesday thru 
Friday). Each attendee 
receives a diploma and one 
Continuing Education Unit 
for each 10 hours of 
participation . The Continu
ing Education Unit is a na
tionally recognized credit 
awarded by universities and 
educational organizations 
for participation in such 
programs . (Scheduled time 
each day of the four-day 
schedule is from 9 AM to 6 
PM, so in principle one 
could obtain 3.6 such units 
from the course given atten 
dance of the full Four-day 
schedu le. ) The price is $795 
including all materials, lun
cheons and coffee breaks. 
The following dates are 
presently schedu led: 

San Francisco CA: 
February 12-15, 1980 
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PUTTING IT ALL TOGETHER 


Four-User North Star Horizon with 

29 Megabyte Hard Disk Interface 

INCLUDING: 
48K RAM per user 
Two 360K 5 1/4 " 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 mega
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 BASIC, 
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, thi rty 5 1/4 " diskettes 

•Micro Mike' s, Incorporated Pro
gram Library Membership, includ
ing: 

General Ledger 
Accounts Receivable 
Accounts Payable 
Inventory 
CSUB (Common SUBroutines) 
Payroll 
Mail list 
Word Processing / Text Editing 
Project Cattle Profits 
Timesharing 
DOSCHG (eight inch drive inter

face to DOS and BASIC) 
Commodities 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 tests all systems delivered 
as Integrated 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 
en d 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 
availab le. 

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-100 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 (Docto.r 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 eight inch drives for S-100 
buss systems 

Printers: Texas Instruments Tl 810. 
NEC Spinwriter, IDS-440 Paper 
Tiger 

Armadillo Armor 5 1/4 " protective 
diskette shipping cartons . .. . $45 

per hundred 
Used lntertec lntertube CRTs. as-is 

condition , close-out . . ...... $495 

MICRO MIKE'S, INCORPORATED 
905 South Buchanan 

Amarillo, Texas 79101 U.S.A. 
806-372-3633 

making technology uncomplicated . .. for People 
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FOR YOU 
YOUR WIFE 
YOUR CHILD 
YOUR HOME 
YOUR SCHOOL 
YOUR BUSINESS 

A Computer System Both 
Practical andAffordable! 
Many uses for your compu ter. • Word 
Processing • Accounting • Bookkeeping 

• 	Games • Personal Records • Menu 
Planning • Educat ional Development 
• 	 Tax Preparation • Homework . etc. 

BYTE SHOP EAST offers a wide selection of hardware to meet 
your specific needs; SORCERER, PET, APPLE, NORTH STAR, 
IMSAI, DIGITAL, and many, many others .BYTE SHOP EAST has 
a complete library of books and magazines to meet your needs. 

Come in to our computer sfores for a FREE demonstration' 

BYTE SHOP EflSi~c 

130 East •Oth SI. 2721 Hempstead Turnpike 

(Co rn er of Lexington Ave .) (Just East of Wantagh Pkwy) 

New York 10016 Lev11town . N.Y 1t756 

Tues.-Fri. 10 - 6 Sal. 10 - 5 Tues.-Fri . 12 - 8 Sat 10 - 5 

1212) 689-4204 (516) 731-8116 


New 

Robotype™ 

Turns your 
typewriter 

[!l into a 
\	 quality 

output 
• easily connects to any computer printer!
• serial and parallel interface 
• all electronics included-ready to use from package 
• connects to IBM Selectric II typewriter In just one minute 
• adapts to a variety of typewriters- no modifications 
• compatible with Radio Shack TRS-80, Apple II. Pet, etc. 
• Centron1cs Interface compatible 
• avaJ.la.ble t:rom stock In 30 days 

Put a Robotype to work on your typewriter for under 

$1,000. Call (614) 436-3163 today! 

Dealer. distributors. and word processor OEM Inquiries welcome. 


Applied ~ 
Com.put.er ~ 
Systems, Inc. 

77 East Wilson Bridge Road • Worthington, Ohio 43085 

Washington DC: 
March 4-7, 1980 

Los Angeles CA: 
March 11-14, 1980 

Atlanta GA: 
March 18-21, 1980 

Houston TX: 
April 15-18, 1980 

Boston MA: 
Apri l 29-May 2, 1980 

San Diego CA : 
May 6-9, 1980 

For fu rther information 
and enrollment forms, con
tact Integrated Computer 
Systems Inc, 3304 Pico Blvd, 
Santa Monica CA 90405, or 
phone (213) 450-2060. 

Call for Papers
1980 LISP Conference 

A ca ll for papers has been 
announced for the August 
24 thru August 27 LISP 
Conference a t Stanford 
University_ The topics 
shou ld cove r languages and 
theo ry, programming 
aspects , architec tu re , and 
applicat ions of LISP. Other 
re lated items are welcome. 
Authors are requested to 
send four copies of a fu II 
draft paper not exceeding 
4500 wo rds, and a one-page 
cbstract, by March 14, "1980 
lo the Conference Head. 
The abstract should provide 
sufficien t deta il to allow the 
comm ittee to apply uniform 
criteria for accep tance. 
Authors will be notified of 
accep tance or rejection by 
May 16, 1980. For inclusion 
in the proceedings, final 
pape rs arc due by June 27, 
1980. Send papers to john R 
Allen , Stanford Artificial In
telligence Lab , Stanford 
Universit y, Stanford CA 
94305. or phone (415) 
497-497 1 for further details. 

Bul letin Board Notes 

A computerized bulletin 
board system (CBBS) is now 
in operation in Cambridge 
Massachusetts, thanks to the 
di ligent labors of David Mit
ton and other members of 

the New England Computer 
Society. Running the CBBS 
code written by Ward 
Christensen and Randy 
Suess on a Processor 
Technology Sol-20, the 
system is available around 
the clock. Two data rates 
are supported, 110 and 300 
bits per second (bps). The 
telephone number to access 
the system is (617) 864-3819. 

A description of a CBBS 
appeared in the article 
"Hobbyist Computerized 
Bulletin Board," by 
Christensen and Suess, in 
the November 1978 BYTE, 
page 150. 

Call a Computer 
for Computers 

If you want to purchase 
computer equipment, soft
ware, terminals, supplies, or 
any other re lated equip
ment , call (813) 885-4811 
and talk to a computer. 
There is no charge but calls 
are limited to 3 minutes; 
however, if necessa ry , you 
can call again . There should 
be a listing of the items 
needed. To access the 
system: set your terminal for 
300 bps operation, set the 
modem for full duplex 
originate operation, call 
(813) 885-4811, after the ter
minal is on-line enter any 
character and a carriage 
return . The system will res 
pond "PLEASE LOG IN", 
then enter the string 
"HELLO-Z999," (only the 
characters underlined), then 
follow the directions on the 
terminal to search the fi le. 

To place a list ing with the 
service, contact Basic Online 
Software Systems Corp, 
POB 22412, Tampa FL 
33622. 

Cafeteria Chain Pioneers 
Compu terized Cost 
Control of Recipes 

A chain of cafeterias serv
ing the Los Angeles public 
has developed a restaurant 
menu-planning system to 
minimize the effects of rapid 
inflation and ski ttish 
agricultural commodity 
prices. 
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Model DMB-6400 Serles dynamic 64k byte RAMS Incorporate the 
features which are standard In the DM-6400 Serles and adds 
bank select for multi-user-timesharing applications. 

e 	ALPHA MICRO, CROMEMCO, 
and NORTH STAR output port 
bank select. . 

• 	 Memory bank size can be 1ncre
mented to 64k bytes in 161< 
increments. 

e 	Four (4) 16k byte, functionally 
independent memory banks. 

e 	Eight (8) 64k byte banks of mem
ory per output port for ex pan 
sion to 5 121< bytes for each 

output port. 

Model DM-6400 Serles dynamic 64k memory boards feature IEEE 
S- t 00 compadble timing and on board transparent refresh. 

• 	 Memory selectable and deselec • 25 MHz on board crystal oscillator 
table in 4k byte increments. for independent timing. 

DMB-6400 and DM-6400 Common Features: 

• 	 4 MHz Z80 operation with no wait • Low power- 8 watts maximum. 
states. • Reliable, expandable memories. 

• 	 Tested and burned-in. 

ONE YEAR GUARANTEE 

THE FOLLOWING PRODUCTS ARE AVAILABLE 

0 DMB-6400/64K RAM D DMB-3200/32 K RAM 0 DM -6400/64K RAM D DM-3200 /32 K RAM 
D DMB-4800/48K RAM 0 DM -4800/48K RAM 

ATTRACTIVELY DISCOUNTED OEM AND DEALER QUANTITY PRICES AVAILABLE 

UK. & EUROPEAN REPRESENTATIVE: 
ABACUS COM PUTERS LT D. 
62. NEW CAVE NDISH STREE T 
LO NDON, WIM 7LD U.K . 
TEL: 01-580/ 884 1 T ELEX: 88)-3085 

AUSTRALIAN REPR ES ENTAT IVE: 
COMPUTERLAND OF MELBOURNE 
555 COLL INS ST REE T 
MELBOURNE, VIC3000 
T EL 625581 

MEASUREMENT 
systems &... controls 

incorporated 

867 North M ain Street • Orange, CA 92668 
Telephone: 714/ 63 3-4460 
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The menu planners at 
Clifton's Cafeterias enter 
current commodity pricing 
in fo rmation into a Data 
Genera l Corp computer 
system, and obtain the exact 
cost for each of 2500 recipes 
possib le on Clifton's menus. 

The CS I 40 system has 
reduced the menu recost 
t ime from 9 months to 6 
hours and could save the 
cafeteria chain about 
$50,000 annually. I n addi 
tion to the food purchasing 
and recipe maintenance, the 
system can handle the 

payroll for 600 employees 
and do accounts payable, a 
general ledger and a cash 
journal. T he system includes 
a printer, four video ter 
minals, a magnetic tape 
drive and a potential 250 K 
bytes of memory storage on 
the disk drives . 

The CS / 40 business 
system has reduced errors, 
provided current informa
tion, and has allowed for 
more interesting and more 
varied menus. 

Contact the P R Dept, 
Data General Corp, Rt 9, 

Westboro MA 01581, for 
more information. 

Ch icago Library Offers 

Pub li c Compu te rs and a 

Computerized Reference 


Service 


To permit the public to 
experience computer-assisted 
instruction (CA!). to per 
form basic computer 
rout ines and to gain ex
perience in programming, 
microcomputers have been 
installed in the Business / 

YOU THINK YOU'VE SEEN WORD 

PROCESSING SOFTWARE? 


• TM 

The MAG1( WANO Word Processing 

System offers you the best features of any system 

in the micro market 


FEATURES INCLUDE: EASE OF OPERATION 

Full-screen text edi tor Wilh all its power, lhe MAGIC WAND is 
Simple, control key operat ion rema rkably easy lo use. This is no acci 

Edit programs as wel l as text dent. The command structure is designed 
Assemble, compile or run programs to be llexible and logical so that you can 
v1i thout modification perform basic functions with a minimum of 

Fi les larger than memory commands. 
Files up lo 256K We have inc luded in the manual a slep

Library files by-step inslrucl ional prog ram, for lhe per 
Merge part or all of one li le wilh son who has never used a word -proces
another sor before. The trainee uses sample fi les 

Spool printing lrom the system disk and compares his 
Print a file while editing another work to simulated screens and printouts. 

Easy page formatting In addition 10 the lessons , the manual 
Simple commands set marg ins. page has a complete documentation of the 
leng th. etc . command sl ructure. special notes for pro

Override commands al run-time grammers. an introdL1clion to CP/M for 
Give any command lrom lhe key non-prog rammers and a g lossary. The 
board as well as in file manual is typeset, rather than lypewri tlen. 

Variable pitch control fo r greater leg ibili ty. 
Change pitch in mid-line, even 

We have wntlen lhe manual in nonmid-word 
technical English, because we want you Up to 128 user-defined var iables 
10 read ii. We don't overload you with aSiring. numeric or dollar formal 
buncl1 o f jargon that cou ld confuse even a Form letter generation from external 
PhD in Computer Sciences. data fi les 

Compatible with both sequen tial and We send out newsletlers so that users 
fixed- record files ol lhe MAG IC WAND can learn specia l 

Conditional commands appl ications ol lhe print commands. For 
Any command may be condi tional example, we m1ghl show you how to ere· 

ate a mail ing list or set up an index for Print to disk and/or printer 
Save al l or par! o l output on disk a fil e. 

Switch from specialty printer to CP /M In short, we've done everyth ing we can 
list device 10 make th ings easy lor you. Because lhe 

Print the same lile on either specialty best so ftware 1n the world is just a bunch 
or standa rd p rinter of code ii yoll can't use ii. 

For more information , call or write : 

smo.\\ 'ous\\\~ss o.p\)\\c.o.\\ous, \\\c.. 
3220 Lou isiana • Su ite 205 • Houston , Texas 77006 • 713-528-5158 

(.;.P ' \1 ·~ .111•w.. r.•r~1 t 11.1 ,.. ..,,.~-~ t t l·11•r.1- IJ.,. •· I' r 1 1171~ 1 1 

Science/ Technology Divi 
sion of the Central Library, 
the Popular Library in the 
Cultural Center, the Wood
son Regional Library, and 
the Lincoln Park Branch, all 
agencies of the Chicago 
Public Library. 

The system includes video 
displays, software, training 
manuals, but no printers. It 
runs on BASIC, and has 
8 K bytes of programmable 
memory. Engineers, 
businessmen, students 
developing chess skills, and 
people balancing their 
checkbooks have been using 
the devices. 1f usage in
creases substantially, the 
Library will consider the 
purchase of additional units 
for other branches in the 
library system. 

Their other service pro
vides millions of references 
to books, periodicals, 
reports, all on a wide range 
of subjects. Where manual 
research can take hours or 
even days, the computerized 
service can reduce to only a 
few minutes the time usually 
required for a thorough 
research study. For this ser
vice, the first 5 minutes of 
computer time are free and 
each additional minute costs 
$1.50. Contact the 
Business/ Science IT ech 
nology Division in the Cen
tral library at 425 N 
Michigan Ave, Chicago IL 
60611 , or call (312) 
269-2915. 

Apple Education 

Foundation Advances 


Learning Methods 

Through Microcomputers 


Initia lly funded by Apple 
Computer, the nonprofit 
foundation will offer sup
port and resources to 
organizations and in 
dividuals who are pioneering 
learning methods through 
the use of microcomputers_ 
Funding authorizations 
through 1980 are valued in 
excess of $250,000. The 
foundation wi ll distribute 
hardware equipment for 
both developmental and 
demonstration projects in 
volved in producing instruc
tiona l computing materials. 
The foundat ion's primary 
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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-11 M, 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, V038. 

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 
• 	 Provides year, month , day, hour, minute and 

second. ~ 

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 more! 

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: (475) 493-5544 

~~ 
•Trademark of Digital Equipment Corporation ~/ ~ ..Trademark of Intel Corporation 

• •*Trademark of Computer Automation Incorporated 

DIGITAL PATHWAYS 
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Circle 118 on Inquiry card. 

Surge Sentry 120 works in parallel with the power 
line to shunt destructive power surges in less than 
1 nanosecond! Triggers at 10% above the nominal 
peak voltage. Plugs into any standard 120-volt 
outlet for immediate protection. 

Ideal for small computers, communications, 
medical, and other sensitive electronic equipment. 
Suggested retail price $89.50. OEM model also 
available. Call or write : 

:1:~ : R&K Enterprises 
643 South 6th Street, San Jose, CA 95112 
(408) 288-5565. 

Dealer inquiries invited. 

DEC LSI-11 
Components 

Dependable service 

at discount prices 

Domestic 

and Export 

m•n•
Lamputer Supp~•ers .. ~nL. 
25 Chatham Rd. , Summit. N.J. 07901 

Since 1973 

(201) 277-6150 Telex 13-6476 

© M inl Computer Suppliers . Inc . n1979 

1111111111111 111111111111 


goal is to place hardware in
to the hands of people who 
will fur ther those educa
tional methods that best 
take advantage of the per
sona l microcomputer's 
capabilities. 

As continuing evidence of 
its commitmen t to educa
tion , the foundation will 
sponsor the Education Pro
gram Information Center 
(EPIC). EPIC will support 
microcomputer users in 
developing new instructional 
programs and in obtaining 
available information on 
educational materials . 
Authors are encouraged to 
submit their work to the 
center for review and feed
back on the most effective 
uses and placements of their 
materials. 

Both the Apple Education 
Foundation and EPIC may 
be contacted through the 
Apple Education Founda
tion , 20605 Lazaneo Dr, 
Cupertin CA 95014. 

AIDs for Apple Dealers 

AIOs (Apple Independent 
Dealers) was formed by and 
for independent Apple 
dea lers, ie: those dealers 
with no direct contractual 
agreement o r connection 
with any national chain or 
franchise. AIDs will provide 
a framework fo r improved 
communication, education, 
and support to its members, 
which will a lso be of benefit 
to consumers. This will in
clude sharing of information 
on new software and hard
ware evaluations, successful 
marketing and problem solv
ing, advertising ideas and 
more . 

Full membership for 
qualified dea lers is $35 per 
yea r . For more information , 
contact Harry Sweeney, 
(503) 228-5242 or send a 
self-addressed, stamped 
envelope to AIOs, POB 
06126, Portland OR 97206. 

Report Studies Threat lo 

Auto Electronics f rom 


Electric Fields 


With the increased use of 
electronic control systems in 
automobiles, there is con

cem about possible malfunc
tion or deterioration of 
function due to ambient 
electrical fields created by 
radio and television 
transmitters, high-powered 
radar, power transmission 
lines, or lightning strokes. 

Researchers at the Na
tional Telecommunications 
and Information Administra
tion { TIA) have surveyed 
sources emanating energy 
across the radio-frequency 
portion of the elec
tromagnetic spectrum. Thei r 
report indicates that vehicles 
might sometimes 
although rarely - be expos
ed to radio-frequency fields 
of 5 kV per meter which 
may cause the vehicle to 
become inoperative or may 
even damage its electronics. 

The report is available 
from the National Technical 
Information Service, 5285 
Port Royal Rd, Springfield 
VA 22161 for $4.50. The ac
cession number is PB 
294-819 / AS. For further in 
formation, contact NTlA 
Office of Congressional and 
Public Affairs (202) 
377-1832 . • 

Correct Reversi 

Termination 


I would like to point out 
a programming error in 
"Reversi ," which was 
published in the November 
1979 BYTE, on page 76. The 
problem with the program is 
that it recognizes the end-of
game criterion too early, 
a llowing the occurrence of a 
player not having a move 
only twice throughout the 
length of the game . This is 
due to the fact thal counter
variable T3 is never re 
initialized when a player is 
able to move. I recommend 
insertion of the following 
code: 296 LET T3 = 0. 

Darrell Pittman 
4225 Forest Or 
Port Arthur TX 77640 • 
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By Netron lcs 

ASCII/BAUDOT, 
STANDALONE 

COMPLETEComputer FORONLY ... 

Terminal s14995 

The Nmonics ASCll / BAUDOT Computer Terminal Kit is a 
mkroprocessor--con1rollcd, s1and alone kcyboard /1 ern1inal 
rcquring no computer memory or software. It allows lhe use of 
either a 64. or 32 character by 16 line professional display for 
mat wit h se lecrnble baud ra1e, RS2J2-C or 20 ma. OUIPlH, full 
rn rsor con tro l and 75 ohm c-omposile video output. 

The keyboa rd follows the srnndard typcwriccr configura tion 
:md gcncra[eS the entire 128 charnelcT ASCII upper/ lo wer case 
set wil11 96 printable characters. Fca1urcs include onboard 
regulators, selectable parity, shirt lock key, alpha lock jumper, 
a drive i.:apabilit y of one TTY load, and 1hc abi lil)' 10 mate 
direc tly with almos1 any compu ter. inc:luding the new E:I'\· 
plorcr/ 85 and ELF produm by ctronics. 

The Computer Terminal requires no 1/ 0 mapping and 
ini..'l udes I ~ of mcmor)', char:.1c1cr gcnera1or, 2 key rollover. 
process.or con1rolled curso r contro l, paral le l i\SC ll / DAUDOT 
to S4.'rial con\·ersion and sc ri ;tl to video processing-fu lly 
crystal contro lled for superb accuracy. PC boards arc the 
highc!i-t quality glass epoxy for the ullima1c in re liabili ty and 
long lift'. 

VIDEO DISPLAY SPECIFICATIONS 
The hcan of 1he Netronics Compu1cr Terminal is the micro· 

pr0<:csso r-con1rollcd Nctronics Video Display Board (VID) 
which allows the cerminal 10 u1 ilizc eilhcr a parallel ASCII o r 
B;\UDOT signal source. The VID convem the parallel data 10 
seria l dam wh ich is 1hen formatted to ci1hcr RS232·C or 20 ma. 
current loop outpu1. which can be conncc1cd 10 the seria l 1/0 
on your compu ter o r other interface , i.e . , Modem . 

Whtn con nccled to a compu ter. 1hc compu1er must echo the 
character r~c:eived . Th is da ta is received by lhc YID which 
processes the information , conven in g co daia to video suitable 
10 be dL~p l aycd on a TV se"1 {using an RF modula lor) or o n a 
\' idco moni1or. The YID generates the cursor. horizon tal and 
V4..' rtical .sync pulses and performs 1hc hou..o:;ckeeping re lati ve 10 
which cha raci er and where it is to be displayed on rhc sc reen . 

Video Output: 1 . .l PIP into 7.l ohm (£/A RS · l 70) •Baud Rote: 
110 u11d JOO ASCII• Outputs: RS232-C or 20 mo. currem loop 
• ASCII Characler Sr t: 128 printable characters-

HAUDOTCharnctcr Stt: ABC D £ FG HI J K LM N PQ 
R S T UV WXYZ - ?: • JH(J .. 9 014!.l 7;2168 • 
Cursur Modes: Home, Bat:kspace, florir.0111a/ Tab, Line Feed, 
Vt•rtic-a/ Tab, Carriage Relllrn . Two special cursor sequences 
Utt! provided for absolr11e {Wd re/a ri ve X· Y cursor addressing • 
Cursor Conlrol: £rose, End of Li11e, Erase of Screen, Form 
Fet!ti, De/ere • Mo nitor 0 1n•nt:1lon: $0 or 60Ht. (jumper 
st•/ecrob/e. 

Contl nontal U.S.A. Credit Card Buyers Oulside Connoc1icul 

CALL TOLL FREE 800-243-7428 
_ To Order From Connecllcul Or For Technical _ ., 

r" Assistance. Etc . Call (203) 354-9375 
Net ronics R&O Ltd ., Dept. PE-9 
333 Litchfield Road, ew Milford, CT 06776 
Please se1ld the items dtecked below
0 etronics Sumd Alone ASCII Ke)'bOQrd / Computu 

T•rininel Kil . Sl49.95 plus SJ .00 postage & handling. 
D Dduu S1ul Cubi nel fo r Nc: tronics Keyboard / Termi· 

na l In lllue/ Black Finish. 519.95 plus S2 .50 poSLagc 
:ind hand ling. 

D \'ideo llispl• l' Boord Kil alone (lc.ss keybvard). S89.9S 
plus SJ postage & handling . 

D 12·· Video Monitor ll O MH• bandwidth) full y assem
bled and tested, SJJ9 .95 plu• SS pomgc and handling . 

D RF Modulntor Kil ( to us.c your TV se t fo r a moni1or), 
58.95 posL paid . 

D 5 i;t,mp Powl'r Suppl)' Kit In Deluxe Steel Cabinet 
( ~ 8VDC @ 5 am ps. plus 6·K VAC). $39 .95 plus S2 
pos1age & handling. 

Tom i Enclosed (Conn. res. add sales 1;u) $_____ 
By
0 Personal Chee !.: 0 Cashiers Chee: kl Money Order 
D Vise D Mas1n<.:11or~<(llauk#____ ) 

Acc:t . fl 
Signature _ _________.Esp. Da1c ___ 

Prini 
Name --- ------------- 

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

Cit y__________________ 

I S1a te Zip __ ... 
... - - 0 Send Me More lnformalion 

Start Computing For Just $129 .95 With An 
8085-Based Professional Computer Kit 

Explorer/85 
100% compatible with all 8080A and 
8085 software & development tools! 

No mailer what your future computing plans may 
/Je, Level "A "-at $129.95-is your starling point. 

Starring at just $119.95 /or a Ltvd "A" optratr'ng .fysum. 
you can now buUd tht exact compurtr you M1ant. £xplorerl 85 
can be your beginnu's sy sum, 0£/vl conlroller, or IBM· 
formalltd 8" disk small business system . . . yet you'rt ntvtr 
forced to spend a penny for a componefll or ftaturt you don't 
want and you can expand In small, a/fordable sups.' 

Now. for just SI 29.95. you can own the first level of a full y 
expandable computer wi1h profess ional capabi lities- a com· 
puter which features the advanced llllcl 8085 cpu. !hereby 
giving you immediare occess 10 all .'io/1 ware and development 
tools t/io 1 exist for both the 8085 011<1 its BOBOA predecessor 
(ll1ty are IOOV/o software compolible)-a compuler which 
features onboard S· IOO bus expansion-plus instanl conver
sion to mass storage disk memo ry wi th ei ther 5·1/4" diskeues 
or standard IBM~formattcd 8" d isks. 

For just $129.95 (plus the cost ofn power supply, keyboard / 
terminal and RF moduhuor, if you don' t have lhcm al ready), 
Explorcr/85 lets yo u begin compU1i11g on a significant level. 
applJ•i11g 1he principles discussed in leading computer maga· 
ii nes ... developing "s1a1c o r the ar1" compulcr solutions for 
bo1h 1hc industrial and leisure environment. 
Level " A " Specifications 
Explorcr/ 8.S's Level "A.. system fca1urcs 1he advanced tnicl 
8085 cpu, a n 8355 ROM with 2k deluxe moni1or/opcra1ing 
sysu:m, and an 8155 ROM · l/ 0-all o n <l single mo therboard 
wi th room for RAM / ROM/ PROM / EPROM and S-100 ex· 
pansion, plus generous prot01yping space. 

(Lc't'CI ..A" make.t a prr recl OEM con I roller ror industrial 
appl ications and is available in A spedal Hex Version which 

· un be programmed using 
th< Nctronlts Hu Keypad / 
Olspl•y.) 

PC Board : glass epoxy, placed 
through ho les wi lh solder m ask 
• 1/ 0: provisions for 25·pin 
(DB2 5) conucctor ror terminal 

Level ""A ·· at S/19.9.l is a seria l t/ O. which can also sup· 
complete operating system, por t a paper 1ape reader 
per/tel for beginners, hob· . . . provision for 24-pin DIP 
bieSIS, or indtJstriol con- socket fo r hex keyboard/ dis
lrolltr use. play . , .casset te tape recorder in· 
put .. . cassette tape recorder o utpu t ... cassellc iapc coniro l 
ou tput. .. speaker outpu t. . . LED ou1put indica1or on SOD 
(serial outpu t) line . .. prin ter interface (less dri vers} . .. tota l of 
four 8-bit plus one 6-biL 110 ports • Cryst•I Frequcnc)': 6 . 144 
MHi • Control Switches: rcscL nnd user (RST 7.5) 
interrupt. .. additional provision• for RST 5.5 . 6.5 and TRAP 
in1errup ts o nboard • Counlcr/ Timer: programmable, 14· bit 
binary • System RAM : 256 bytes located a t F800. idea l for 
smnller sys1cms and for use as an isolated stack area in 
expanded systems . ·· RAM expandable LO 64k via S· IOO bus or 

::"~~::,:'.~~i;?~Zj~~~~i;;:"~~~~~.~i~~ ~}r~:ri:~.~~ 
RAM / ROM . Features include rnpc load with labeling . .. tape 
d ump wi th label ing . .. exami ne/ change eontcn is o r memo r)' 
... insert daia ... warm start ... CX{l minc nnd change a ll 
registers . .. single step with regis1erd isplay ot each break point , 
a debugging/tra ining fea ture . . . go 10 execution addrc.s . . . 
move blocks of memo ry from one location 10 ~rnolhcr . . . fill 
block• o f memory wi th a con•Lanl. .. display blocks of memory 
... au1oma1ic baud ra1c selec1 io11 .. . variab le d isplay linelcnglh 
control (1 ·25.S charac1crs / line) . .. channel ized 1/ 0 moni1or 
routine with 8-bit para llel output for high speed printer. .. 
serial console in and console oul channel so that moni1or can 

communicate wi th 1/ 0 pons.
Syslem J\1onitor (Hex Vuslon) : Tape load with labeling. .. 

LOpc dump with labeling ... examine/ change conmm of mem 

regis ler . . . .s iiiglc step with regi~ter d isplay at each break point 
... go ro e.xecu1ion address. Le.,.cl "A" in 1hc Hex Version 
makes a pcrfccl con1rollcr ror indusl rial applica1ions and ran 
be programmed using the Netronics He.x Keypad / Display. 

Hex Keypad/Display 
Specifications 
Calculator type keypad wit h 24 
syst<.~m defined and 16 u s~r 
defined keys. 6 digit calculator 
1ypc d isplay which displays ful l 
address plus da rn as well as 

Hex Keypad/Display. rcgistt'r and sl~tus information. 

Level " B" Specifications 
Lcvd"B" provides the S-100 signals plus burrers/drivers 10 
support up to six S-100 bus boards and includes: add_rcs.s 
decoding for onboa rd 4k RA I cxpans.ion selecl·able in 
4k blocks... address decoding for on board 8k EPROM expan
s ion sclec1ablc in Sk blocks ... address and da1a bus dri,..ers for 
onboard expansion ... wait s1a1e generator Uumpcr selecrnble), 
to allow chc use of s lower memories ... 1wo sepa ra1e 5 i,•olt 
regula1ors. 

Level " C' ' Specifications 
Level "C" expands Explorer's 
motherboard with a ca rd cage, 
allowing you to plug up to six 
S· IOO cards direc1ly imo 1he 

Explorer/Bj with ~I ~~~l!e~~co~~~i l y~~~~ai~~~ein :i~~ 
""C"cord cox•. Explorer" • deluxe steel cabinc1. 

Level " C" includes a sheet meta l s upcrst ruc:lure, a S-card gold 
pla1cd S-100 cx rcnsion PC board which plugs in to the mot her· 
board . Just add requi red number ":"~ S·IOO conneclors 
Level " D " Specifications 
Level "'D "" provides 4k or RAM. power supply regulation. 
fillering decoupling components and sockel s to expand your 
Explorcr/ 85 memo ry to 4k (p lus 1he origi nal 2.56 bytes localed 
in the 81S5A). The sta ric RAM ca n be loca ted anywhere rrom 
0000 LO EFFF in 4k blocks. 
Level " E" Specifications 

Level "E" adds socke ts fo r 8k of EP ROM to use 1hc popular 
Intel 2716 o r the T l 2516. IL indu~cs all sockots. power supply 
rcgula1or, heal si nk , rihering and decoupling components. 
Sockcls may also be used fo r soo n 10 be av!l ilablc RA.M IC's 
(a llowing ror up 10 12k of onboard RAM). 
Order A Coordinated 
Explorer/85 Applications Pak! 
E•perim<nttr's Pok (SAVE 512.50)-Buy Level '"A .. and Hex 
Keypad/ Display for $199.90 and get FREE Intel 8085 user 's 
manual plus FREE postage& handling! 
Stu dent Pok (SA VE $14.45)- Bui• Level "A."" ASCII Kcy
board/ Computer Terminal, and Power Supply for SJ 19.85 and 
gel FREE RF Modulator plus FREE Intel 8085 user's manual 

~~~!;;,~~..::n~:\F~~d~;8~!~s~p"pY1v~~s~1 ; ·~~~b~~~;;;
/ /

Compu rcr Terminal, and six S·IOO Bus Con nec1ors for $514.75 

a nd ge t 10 FREE compu1cr grade casse11c tapc5 plus FREE 

8085 use r's manual plus FREE postage& handling! 

Business Pak (SAVE $89.95)-Buy Explorcr/ 85 Levels "'A,"" 

" 8," and "C" (with cabinet), Power Supply, ASCII Key~ 

board/ Computer Terminal (with cabinet). 16k RAM. 12"" 

Video Moni1or , North Star 5-l / 4" Disk Drive (includes North 

Star BAS IC) wilh power supply a nd cabinet, a ll for jusl 

$1599.40 and get 10 FREE 5-114" minidiskcues (S49.95 va lue) 

plus FREE 8085 user's manual plus FREE poslagc & handling! 


Continental U.S.A. Ctedlt Card Buyers Outside Connecticut28CALL TOLL FREE 800-243-7 4 
ory~n~ :::: ·.;.;;arin tart .· .exami ne an~h= _:: _ - To Order FromConneclicul Or For Technical 
r-Netronlcs R&D L~, 'lre'p~~~ Ass istance . Elc . Call (203) 354-9375 , 

333 Lltchfleld Road. New Mll'fc1;d, CT 06676 
Pltasesend the i tems checked below-
D faplorer/ 85 Ltnl "A" Kit (ASCII 

Vers ion), $129.95 plus SJ p&h. 

D fa plorer/ 85 Level ••A" Kil (Hex 

Vers ion}. 5129.95 plus SJ p&h. 

D 8k Mlerosort BASIC on casscue 

tape, $64.95 postpaid. 

D 8k Microsoft BASIC In ROM Kit 

(requ ire• Levels "B." "D." and "E""). 

$99.95 plus $2 p&h . 

D Ltnl "B"" (S-100) Kit , $49.95 plus 

S2 p&h . 

0 Level " C' " (S-100 6-<:ord u ponder) 

Kit. $39.95 plu sS2 p&h. 

D Level "'0" (4k RAM) Kit, $69.95 

plus S2 p&h . 

D Ltvel "E" (£PROMI R0Ml Kit, 

SS.95 plus 50< p&h. 

D Oelun Steel Cabinet for Explorer/ 

85. $49.95 plus SJ p&h . 
D ASCII Kt)'board / Computer Ter
min11l 1Ch (rcalures a full 128 characlcr 
set , upper & lo""."er case, full cursor c.on· 
trol, 75 ohrn ..·1deo output conve rti ble 
co baudo1 outpul , selectable baud ra lc, 
RS232·C or 20 ma. 1/ 0. 32 or 64 char
actcr by 16 line fo rmats, and can be 
used with eh her a C RT monitor or a TV 
sci (ir you have an RF modulator) , 
$149.95 plus S2.50 p&h. 

I O Hex Keypad/ Oispl•)' Kit. $69.95... 

plus S2 p&:1 . 

D D• lu.e St•el C1blnt1 ror ASCII 

Keyboard/Terminal, $19.95 plu• S2.50 

p&h . 

D Power Supply Kit ( :t 8V @ 5 amps) 

in deluxe SLe<I cabinet. $39.95 plus S2 

p&h . 

D Gold Plated S-100 Bus Connectors , 

$4.85 each, postpaid . 

D Rf Modulator Kit (allows you 10 

use you r TV set as a monitor). $8.95 

postpaid . 

D 16k RAM KIL (S-100 Board expands 

10 64k). $199.95 plus S2 p&h . 

D Jlk RAM Kit, $329.95 plus S2 p&h. 

D 48K RAM Kit, $459.95 plus $2 p&h. 

0 64k RAM Kll...5589.95 plus 52 p&h . 

D 16k RAM Expansion Kit (Lo expand 

any of the above up Lo 64k}. $139.95 

plus S2 p&h each . 

D Intel 8085 cpu U>cr"s Monuol. $7.50 

posipaid . 

0 Spedlll Computer Gndt Cassette 

Tapes Sl.90c.ach or3 for SS ost aid . 


;, • P P 
D 12 Video Monitor (10 MHz band· 
w1drh}, $139.95 plus S5 p&h . 
D. Nor1h Star Dou~le Drnsh:r. floppy 
Dis~ Kit (One Dnvc} fo r Explorer/ 
85 (tnc tudcs J drive S-100 controller, 
DOS. and cxLcnded BASIC wirh per

sonati zcd d isk opera ting system-JustI 
plug ii in and you're up and running!), 
$699.95 plus S5 p&h. I 
D.Powe~ Suppl)' KIL for North Star 
DJSk Drive. SJ9.95 plu s S2 p&h. I 
0.Drlu•t Cose for North Star Disk 
Drive. 539.95 plus S2 p&h . 
D faperim<nttr's Pak (sec above}. 1
$199.90 postpa id . I 
D Stud•nt Pak (see above). $319.85 
postpaid. I 
D Eoxineerlng Pak (<cc above), 
$514.75 post paid . I 
D Business Pak (sec nbovc). $1599.40 
postpaid. I 
Total End o•cd S 
(Conn . m. add sales tax} By- I 
D Personal Check D M .O./Cashier's 
Check D Visa D Maste r Charge I 

(Bank w____ )I 
Acct. N 
Signalure Exp. Dale --1 
Print 
Name I 
Address I 

. 
Cny I 

. 
Sta1c ____Z1p'-------•D SendMe lnformallon - 
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DISK EXPANSION PACKAGE 

6 South Street• Milford, New Hampshire 03055•(603) 673·5144 

SMALL BUSINESS PACKAGE 

Th is package incl udes everyth ing necessary to An ideal s tarter package fo r the sma ll bus iness. 
add disk capabilities to your TRS-80. To buy Inc ludes a TRS-80 with 16K RAM and Level II 
everything in this package would norma lly cost BASIC, an expansion interface with an addit ional 
$11 00 at your local Rad io Shack store. We start 16K RAM installed, two Percom disk drives·with 
w ith the Rad io Shack expansion interface and add cable and data separator, NEWDOS disk 
16K RAM . You also receive a Percom 40-track disk operating system (40 track ve rsion) and the Cen
drive with a dual drive cable. To start you off right, tronics 730 li ne pr inter . $2799 95 we've added the NEWDOS (40-t rack) d is k SAVE $579.00 • 
operating system and a box o f BASF diskettes . 
Also, the Percom data separator, the component 
wh ich Rad io Shack forgot. $899.95
SAVE S181 .00 

DELUXE EXPANSION PACKAGE DELUXE BUSINESS PACKAGE 

Th is package includes a 32K expansion interface Inc ludes all the necessities for a small-to-medium 

Word Processor software. We have even added a TOLL-FREE system desk and printer stand. $3799.95 
SAVE S628.00ORDER 

1 ·800-258-1790 

with the Percom data separator insta lled, two Per· 
com T FD-100 disk drives and a 4-drive cab le, 
NEWDOS + operating system and 2 boxes of 
BASF d isket tes. $1449.95 
SAVE $354.00 

,Sm LIST OUR USED USED 
PRICE PRICE OFFER PRICE

TRS·80 COMPUTERS: 
Level -I 4K $499 $449 
Level·I 16K, w/keypad $729 $659 
Level-II 4K $619 $559 $350 $500 
Level -II 16K $669 $450 $625 
Level·ll 16K, w/keypad $849 $769 $475 $675 

PRINTERS: 
Line Printer Ill $1999 $1849 
Centronics 779·2 $1598 $1095 $655 $850 
Line Printer II $999 $545 $750 
Centron lcs 730 $999 $899 $545 $750 
Centronics P1 • $499 $419 $250 $358 
Quick Printer II $219 $197 $100 $150 
QP-11 Exp. Int. Cable $20 $18 
• Cable required $39 $35 

~41\'• *COD orders require 
~~ 25% cash depos it 

o~ *Prices subject to change 

~~ *Prices do not include shipping 

size business to become compu terized. Includes 
a Level II TRS-80 with 16K RAM insta lled and 
mod i fied to d isplay upper and lower case letters 
with Electric Penc il, a 32K RAM ex pansion inter
fa ce w i th th e Percom data separato r 
installed .three Percom TFD-10 disk drives and a 
4-dr ive cable, a Centron ics 779-2 trac tor feed 
pr inter, a 40-track NEWDOS and Elect r ic Pencil 

,Sm 
LIST OUR USED USED 

EXPANSION INTERFACE: PRICE PRICE OFFER PRICE 
.. . . OK $299 $269 $165 $230 
.... 16K $448 379/403 $245 $340 
.... 32K $597 479/537 $325 $440 

DISK DRIVES: 
Percom, TFD-100, 40-track $399 
Percom , dual TFD·100 $795 
Percom , TFD-200, 77-track $675 
2·drive cable $29 
4-drive cable $39 
Rad io Shack, - 0 $499 $469 $290 $390 
tiadio Shack, -1, 2, 3 $399 $459 $270 $370 

ACCESSORIES: 
Telephone In terface $199 $179 $100 $150 
16K Memory Kit $99 
16K Memory Kit for E.I. $95 
RS232-C Interface $99 $89 $55 $75 
TRS·232 Interface $49.95 
Data Dubber $49.95 

NO SUBSTITUTIONS ON PACKAGE PRICES 

'Radio Shack ond TRS·80 ore trademarks of Tandy Corporation. 
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COMPLETE IN 
FEBRUARY SOFTSIDE! NEW SOFTWARE! 
Simulat ion of flying the United 
States shuttle. The ultimate 

Original ADVENTURE (Microsoft) Casino Anthology 16K L II .. .. $ 7.95 flight simulation! Based on ac
.. .. $29.95 TRS-80 Opera Theatre..... . . . $ 9.95 tual fl ight characterist ics and in· 

Galactic Empire 16K L II ..... $14.95 strument display of the space 
Alien Invasion 16K L II ..... .. $ 9.95 Print Spooler (Disk) . . . .. ... . . $24.95 shuttle. 
Kriegspiel (wargame) 16K L II . $ 7.95 Floppy Disk Diagnostic (Disk)$24.95 
Oil Baron 16K L II ..... . . ... .. S 7.95 File Manager 80...... . . .. .. . $49.95 


File Manager 80 by Nepenthe . $49.95 32K Disk 

Dlrec1ory 16K Disk $9.95 

Cl) Automated Disk Directory S14.95 32K Disk. Re· 
quires NewDOS.w 
Level Ill BASIC by Microsoft. $49.95 .... 
Level f In Level ft by Apparat. Level II, 16K $1 5.00...J 
Fortran by Microsolt. 32K · 2 Disks. New low .... price $150.00 (includes macro-assembler.) 

:J NEWDOS by Apparat S49.95 

NEW DOS + by Apparat $99.95 

Machine Language Mon i1or by Smal l Systems 
Sollware. LevP.I II. 16K $26.95 

Ren umber by Lance Micklus . Level II. ava ilable 
In 16 through 48K lspeci ly wnen ordering) $7.95 

Renumber source fisting $20.00 

TRS -80 Opera Theatre Magnilicent sound! by 
Richard Taylo r. $9.95 

Cheflenge Word game with sound. By Ri chard 
Tay lor $9.95 

Olf Baron by Paul Knechtel $7 .95 

Ga lac1ic Empire by Doug las Carlston $7 .95 

Cl) Casino Antho logy Slot Mach ine, Stud and Draw 

w Poker. $7.95 . 

:E Alien Invasion $9 .95 

<( 

" 
Concentrallon by Lance Mick lus. Level II , 16K 
$7 .95 

Amazin' Mazes by Robert Wallace. Level II, 16K 
$7.95 

Time Bomb by David Bohlke. Level II, 16K $4_g5 

Tycoon by David Bohlke . Leve l II, 16K $7 .95 

9 Games lor Preschoo l Chfldren by George 
Blank . Level II, 16K s9 _g5 
Space Battles by Leve l IV, Leve l 11 , 16K Tape or 
32K Disk, Tape ·S14.95. Disk · S19.95 

Siar Trek 111 .4 by Lance Micklus Level II , 16K 
$14 .95 

Three Monitors tor Disk by Small Systems Soll· 
ware . Disk for 16 through 48K (all In one) $29.95 

KVP Ex1ender by Lance Micklus. Tape · $29.95: 
Disk · $34.95 

KVP 232 by Lance Mick lus · KVP adap ted for the 
TRS·232. Tape · S29.95 

ST80 Smart Terminal Level 11, 16K $49.95 

ST80D Smarter Terminal for disk systems. 
$79.95 

Micro Text Editor by Don Coons. Level 11 , 4K or 
16K $9.95 

Text·BO by Frank B. Rowlett , Jr. For 32K disk 
systems $59.95 

8080·Z80 Conversion Level II , 16K S14 .95 

STAD Trace Monitor 16, 32 and 48K $24 .95 

Snake Eggs by Leo Christopherson. W ith sound 

· Level II , 16K $14.95 


Li le Two by Leo Christopherson. Wi th sound 

-Level II, 16K $14.95 


Android Nim by Leo Christopherson. With 

sound · Level II , 16K $14 .95 


Cubes by Leo Christopherson Level II, 16K $9.95 


Bee Wary by Leo Christopherson, w ith sound. 

Level II. 16K. s14_g5 


Mastermind II by Lance Micklus $7 .95 


Mastermind II · Source Li st -$20.00 


X-Wlng II by Chris Freund . Level II , 16K sg.95 


Talpan by Art Canfil . Level 11 , 16K $9.95 


Sargon Chess by Dan and Kathe Spracklen. 

Level 11, 16K s1g,95 


Sargon II by Dan and Kathe Spracklen. Level II , 

16K. $29.95. 


Pork Barret by George Blank. Leve l II , 16K sg_g5 


Kamikaze by Russell Starkey. Level ff . 16K $7.95 


Bridge Challenger Level II, 16K. $14 .95. 


Electric Pencil by Michael Shrayer. Powerful 
machine language word processing system. 
Leve l II , 16K tape· $100; Disk version · S150 

Spool will print an ASCII fi le to a paral le l line 
printer al the same time you are us ing your com· 
pu ter for another program. Fo r 32K Disk 
Systems only. Wi ii NOT work with NEWDOS. 
12.3 or VTOS 3.0 OK) On cassette $19.95. on Disk 
$24 .95. 

Adventures by Scott Adams 
Adven tu rela nd 
2.Pirates Cove 
3.Mlssion Impossible 16K Level 11 tape 
4. Voodoo Castle S14.95 each 
5. The Count 
6. Strange Odessey 
7. Fun House 

1, 2. and 3 on disk $39.95 
4, 5, and 6 on disk $39.95 

8. Pyramid Of Doom 

"Round lhe Horn by George Blank. Level II , 16K 
$9.95 

Barricade by Small System s Soltware. Mach ine 
Language $9.95 

Journey To The Center 01 The Ear1h by Greg 
Hasset t. Level II , 16K Tape $7.95 

Pentomlnoes by John Adamson. Level II , 16K 
$7 .95 

Mean Checkers Machine by Lance Mlcklus. 
Level 11 , 16K; tape. s1g.95; disk $24.95. 

Kriegspiel by Ron Potkin . Level ff , 16K, $7.95. 

Inventory System 11.3 by M. Kellener. Improved 
version. S79.95 

Accounts Receivable II by S. Hebbler. 32K d isk 
systems S39.95 

Small Business Bookkeeping II by A. W. 
Robitaille, Sr. Level II . 16K. With journa l -$36.95 

fnven1ory 'S ' by Roger W. Robitaille , Sr. Level 11 , Appolnlment Log by Michael Kelleher. Level II. disk. $31.95 tape. s2g,g5 disk, S24.95 tape. 
16K Tape -$24 .95: 32K Disk ·$39.95 16K $9.95 

Payroll by Stephen Hebbler. For disk systems. 
32K $29 .95 

Ma ll Lisi II by Roger W. Robi taille, Sr. 32K disk 
systems sgg_g5 

Math Drllf by K. L. Brown. Leve l II , 16K $4 .95 

RPN Calculator by Russell Starkey. Level II . 16K 
$9.95 

Ham Radio by Michael Kelleher. Level 11 , 16K 
s9,g5 

HistographlScattergram by Gary S. Bresch ini. 
Level 11, I 6K $9.95 

Sargon Handbook by Dan & Kath e Spracklen. 

$14.g5 plus $1 .00 shipping and handl ing 


The BASIC Handbook by Dr. David A. Lien . 

$14 .95 pl us $1 


Z80 lnstrucllon Hendbook by Scelbi Publica 

Cl) tions S4.gs " S1 . 
::iii::: Learning Level II by David A . Lien . $15.95 plus $1
0 Z-80 Sottware Gourmet Guide and Cookbook
0 from Sce lb i. $14 .95 + S1 . 

r:o The Li llie Book DI BASIC Style by John 
Nevison. $5.95 plus $1 

TRS·80 Assembly Languaga Progremmfng by 
Wi lliam Barden, Jr. $3 .95 plus S1 shipping 

lnlroduclion to TAS-80 Graphics by Don Inman. 
$7.95 p lus $1 

Am ateur Radio advanced version for 32K 
dlsl< $24 .95 

Electronics Asslstanl by John Adamso n. Level 
II , 16K $9.95 

Prelflght by Stephen Hebbler. Level II , 16K 
$20.00 

TO ORDER: 

IMPORTANT: 

• PRICES DO NOT INCLUDE SHIPPING. 
• 	All CO.D 's o r specia l de livery orders 

are a minimum of $5 for specia l han· 
dllng . 

• 	When ordering Percom add $5 each , 
packaging and handl ing fee. 

no t ice. We are not responsib le 

typograph ical errors. 


1 ·800·258·1790 
CALL TOLL-FREE 
(9AM · 9PM EST.) 

• TAS·BO 	 is a registered trademark o f 
Rad io Shack and Tandy Corporation. 

Basic Stalistlcs by Steve Reisser. Leve l fl, 16K 
S20.00 . 

Drllf Masters by Computer Graph ics . speci fy t i· 
t ie desi red. Level II, 16K $7.95 ea . German, Aus· 
sian, Italian, Spanish, or Music Theory. 

Keyboard by John Adamson . Leve l I I, 16K $9.95 

ASK 
FOR OUR 

FREE CATALOG! 
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Audio Meter for 
Your TRS-80 
David F Miller, 7462 Lawler Ave, Niles IL 60648 

Perhaps I am old-fashioned, but I like to know what is 
happening when I CLOAD or CSAVE a tape on my 
TRS-80. I modified the CTR-41 casset te recorder to allow 
me to hear over its internal speaker what is going in and 
coming out at all times, but that did not tell me enough 
about the levels involved. 

As you have probably discovered, audio levels in and 
out of the cassette port are very important for the suc
cessful loading and saving of your hard-fought-for efforts 
on tape. Interpolating the volume control settings of the 
cassette unit on playback can produce a degree of accu
racy, but not for tapes received from others. The only 
sure way to understand what is going on is a visual indi 
cator. The best device would be an oscilloscope, but I 
could not see dedicating my oscilloscope permanently to 
this type of duty . 

The metering circuit shown in figure 1 has proven to be 
adequate for day-to-day monitoring and can be supple
mented by the oscilloscope when a difficult tape is en
countered . If you have an oscilloscope, look at the ear
phone output of the cassette recorder while playing back 
a tape. What you will see is a constant synchronization 

Photo 1: A view of the audio metering box which co11 11ects to 
the Radio Simek TRS-80 . 
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TRS-80 AUDIO M ETERING BOX 
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Figure l; Schematic for the TRS-80 audio metering box. The 2 
diodes used must be germanium diodes. 

train of negative pulses occurring at a freq uency of 500 
Hz, with negative data pulses popping in and out at 1000 
Hz. (These figures are for Level II . Level I figures are half, 
or 250 Hz and 500 Hz.) 

The metering circuit shown in figure 1 sa mples these 
negative pulses, rectifies and filters them, and drives the 1 
mA meter movement. With the values shown, the meter 
will read about half scale with the volume on the cassette 
unit set at 5 (normal setting for Level II tapes). To trim 
the meter reading for your individual needs, change the 
value of the electrolytic capacitor across the meter (more 
capacity for a higher reading) ; this will probably have the 
most noticeable effect. You could a lso increase or 
decrease the 47 ohm series resistor, but watch for possible 
"loading" effects if you go too low in value (the value 
shown shows no such effects) . The diode across the meter 
acts to protect the movement when high levels are en 
countered (such as during a tape search in fast forward or 
rewind wit!i the "play" button also engaged). Both diodes 
are specified as germanium because there is only 0.3 V 
barrier potentia l (ie, voltage drop) across a germanium 
type, whereas a silicon diode has 0 .7 V drop . 

The earphone jack on the CTR-41, and most other 
recorders, outputs the audio signal from the record 
amplifier when in the record mode, so you will see what 
is CLOADed and what is CSAVEed. 

Photo 1 shows how my unit is packaged. I mounted a 
1/ 8 inch phone jack on the rear of the plastic meter box 
which accepts the plug to the TRS-80. This jack should be 
insulated from the box if you use a metal enclosure , or 



1... , e "'U•bwh•~•er •~•m•~•ry,rn•~• oa•,d~•,11o•~~~~&~~T~·•IN-U~E-S-T•O-.... 
l ly o f produc ts, CompuPro'm delivers wha t you wan t at p ri ces you can afford . 

Looki ng for memory? Our boards are fu lly s tati c , low power, run at 4 or 5 MHz, 
support a number of popular busses, i nclude a 1 year lim ited warran ty, and gen· 
era ll y come in 3 configurat ions to suit your exac t needs. For lowest cos t , choose 
a n " unkit" with sockets and bypass caps pre·soldered in p lace for easy assembly. 
When you can ' t wait to get going , o rde r one of our assembled versions. For cri t ica l 
systems, specify boards qualif ied under our Cert i f ied System Component (CSC) 
high reliabi lity program. These board s a re ex tensively tes ted, burned in for at least 
200 hours , and are immediate ly replaced in event of fail ure w i th in 1 year o f invoice 
dale. 

Looking for other peri phera ls? W e m ix lead Ing edge tech nology, design savvy, 
and volu me b uyi ng to del iver the right product a t the righ t price. See our lis t 
below to r pr icing. 

Memory name 

8K Econoram* l lA 
16K Econoram IV 
16K Econoram VllA-16 
24K Econoram VllA-24 
16K Econoram IX·16 
32K Econoram IX·32 
32K Econoram X 
32K Econoram XI 
16K Econoram XlllA·16 
24K Econoram XlllA·24 
32K Econoram XlllA·32 
16K Econoram XIV 
16K Econoram XV-16 
32K Econoram XV-32 

Buss & Notes 

S-1 00 
S-100 
S-100 
S-100 
Dig Grp 
Dig Grp 
S-100 
SBCIBLC 
S-100 (1) 
S-1 00 (1) 
S-100 (1) 
S-100 (2) 
H8 (3) 
HB (3) 

Unkl t Assm csc 
$149 $179 $239 
$289 $339 $429 
$299 $349 $439 
$419 $499 $605 
$319 $379 n/a 
$559 $639 n/a 
$549 $669 $789 
n/a n/a $1050 
$349 $419 $519 
$469 $539 $649 
$579 $699 $849 
$299 $359 
$329 $395 
$599 $729 

$459 
nla 
nla 

270BEROM 
BOARD $85 unkit 

4 independently addressable 4K blocks, with dip· 
swilch se lectable jump start buil t right Into the 
board. Includes alt supper! chips and manual, but 
does not include EROMs. 

S-100 MEMORY $59 unkit 

MANAGER BOARD~~~;~~~ 
Add bank se lect and ex tended address ing to older S-100 machines 

!Altair, IMSAI, So l, and others). Use with our new extended addressi ng 
boards, or ret rofit our high density Econorams fo r use wil h l he Memory 
Manager lo gel added memory space for your compu ter. 

MULLEN S-100 
EXTENDER BOARD 

$49 
kit 

Includes logic probe and general purpose breadboard section. Idea l 
for troub leshoot Ing and analysis. 

3PPLUSS 
"Interfacer II" 
5·100 1/0 BOARD 

$199 unki t 
$249 assm 
$324 csc 

Incorporates 1 channel of seria l 110 (RS-232 wi th lu ll handshake), 
along with 3 full duplex parallel ports plus a separate status port. The 
para llel section uses Tri·State (tm National Semiconductor) oc tal 
latches for latched data, input and ou tput with 24 mA drive current. 
atten tion/enab le/strobe bits for each parallel port (w ith selectable 
polarity), interrupts fo r each input porl . and separa te connectors with 
power fo r each channe l. 

25 "Interfacer I" 
S-100 1/0 BOARD 

$199 unki t 
$249 assm 
$324 csc 

Dual RS-232 ports with lull handshake; use EIA232C line drivers and 
receivers (1488, 1489), or current loop (20 mA), or TTL signals on bol h 
ports_ On-board crystal t imebase with independen t ly se lectable Baud 
ta les for each port (up to 19.2 KBaud). Hardware UARTs don'l lie up Ille 
CPU_ 

•Econoram Is a trademark of Godbout Electronics 
(1) 	 Compatib le with alt bank select systems (Cromemco, Alpha Micro, etc .): addressable on 4K 

boundaries. 
(2) 	 Extended addressing (24 address lines). Single block addressable on 4K boundaries. 
(3) 	 Bank se lect option for Implementing memory systems greater than 64K. 

THESE PRODUCTS ARE GENERALLY 

AVAILABLE FROM YOUR LOCAL 


COMPUTER STORE. 


ACTIVE TERMINATOR 
BOARD $34.50 kit 

Plugs into any S·100 motherboard (a lt hough ours don' t need it) to re· 
duce ri nging, crosstalk, noise, and other buss-rel a led problems. 

THE GODBOUT 
COMPUTER BOX 
$259 desktop, $299 rack mount (introductory price) 

The idea l home fo r your computer. Wit h Ian, dual AC outlets and 
fuseho lder, power switch, heavy-duly line l if ter, black anodized front 
panel (with text ured vinyl painted cover for desk top version): pre·drilled 
base accepts our high·performance motherboards or similar types by 
Vector, Cali forn ia Digita l. and o thers. Rack mount version inc ludes 
slides lor easy pu ll ·out lrom rack. Th is functiona l, versati le, and hand· 
some enclosure does Juslice to the f inest computer systems. 

HIGH-PERFORMANCE 
S·100 MOTHERBOARDS 

6 slot : $ 89 unkit, 5129 assm 12 slot: $129 unkil , $169 assrn 
19 slot: $174 unkit , $214 assm 

Unklts have edge connectors and te rm inat ion res istors pre-so ldered 
in place lor easy assembly. These boards exceed the latest S·1OD 
specs and wi ll work with 5 to 10 MHz CPUs. Includes true active termi
nation. grounded Farady shield be tween all buss signal lines, and edge 
connectors lor all slots . 

~.,... 250 ns 16K 
~~.,....d.
~ti!!! p.r A..\- dynamic RAMs 
~~ _,.~\r

d1J5.VSW--	 8/$64!
Perfect for memory expansion i n a n umber 

of machines (TRS-80• • Mode l I and Model 11 , 
Exidy Sorcerer, Heath H89, Apple, etc.), and you 
can' t beat our price: 8 h igh speed ch ips for $64! 
Add $3 if you'd li ke 2 dip shunts plus TRS-80 ' • 
p rogramming instructi ons to expand memory . 
These are 250 ns (4 M Hz), dynami c RAM s ... b ut 
quant iti es a re limited, so hurry is you want to 
take advantage of this super deal. 
• "TRS·80 Is a trademark of the Tandy Corporat ion. 

PASCAL/Mtm + 
MEMORY SPECIAL 

PASCAL can give a microcomputer with CP/M 
more power than many minis. For a limited time 
only, you can buy an assembled Econoram X, plus 
our totally standard Wirth PASCAUM"' 8 " diskette, 
for $79g (reg ular combined price, $999). Includes 
manual , plus Wirth 's defini t ive book on PASCAL; 
specify Z·80 or 808018085 vers ion. Diskette is also 
available separately for $350. 

TERMS: Cal res add tax . Allow 5% lor sh ip
ping , excess relunded . VISA · 1Mastercharge · 
call our 24 hour order desk at (415) 562-0636.(OmpuPro'Mfrom @~E~R~~~~ COO OK with sireet address for UPS. Prices 

Bldg_725. Oakland Airport, CA 94614 good through cover month ol magazine. 
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use an in-line female 1 / 8 inch phone jack and avoid 
having to keep the jack above possible outside grounds. 
A short shielded cable exits the meter box, terminates in 
an 1 / 8 inch phone pl ug, and plugs into the recorder ear 
jack. 

Tha t is all there is to it! If your cassettes are marked 
with the meter readings that are obtained on playback, 
you should be able to load almost anyth ing on the first 
pass . If you see the level on playback begin to drop over a 
period of time, you wil l know that the tape heads need 
clean ing . I think you will fi nd that this is a usefo l acces
sory. • 

Algebraic Identities 
Are Not Numerical 
Identities 
Alan B Forsythe PhD, University of California Los Angeles 
Department of Bioma thematics, School of Medicine 
Los Angeles CA 90024 

The development of statistical software can present 
some adverse compu tational problems. In "Elements of 
Statistical Computation" (January 1979 BYTE, page 182), 
I demonstrated the tip of th is iceberg with two algo rithms 
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for calculating the standard deviation for some data. The 
first algorithm, the one given in many texts, incorrectly 
gives zero as the answer. The simple modification given 
in tha t art icle corrects the defect. Th is clearly shows the 
fa llacy of simply coding the computationa l procedures 
given in standard textbooks. 

Subsequently, J G Bliss erroneously speculated that a 
division by four rather than five (N-1 rather than N) pro 
bably accounts for the incorrect answer. (See "Statistical 
Computa tions Recomputed," June 1979 BYTE, page 193.) 
As my original article poi nted out , the root of the pro
blem is the fact that digital computers have fi nite preci 
sion. Algebraic identities are not numerical identities. 
Thus, when very large numbers are added or subtracted, 
the last few digits are lost due to truncation . When faced 
with deviations from large numbers, the user has to be 
very careful with the computational formula employed. 
That is why a better answer can be obtained using the last 
algorithm given in the article. 

A simple example on the TRS-80 is: 

PRINT 1000000+1 

The resu lting display shows 1E6. That is, one million plus 
one is reported to equal one million. T he single-precision 
representation is not adequate for this problem. 

The heart of the computation of the standard deviation 
is the sum of the sq uares of the deviations about the 
mean. Algebraica ll y this can be deduced from the sum of 
the squares of the indiv idua l values and their sum . The 
original article demonstrates that the use of this algebraic 
iden tity leads to the subtraction of two very large 
numbers and thereby to the loss of the critical digits . The 
computed resu lt for the sum of squares of the deviations 
is zero . It is now clear that if a computationally poor 
procedure yields zero, then it certain ly does not matter if 
we divide by five or four. In either case, we still ge t zero. 

Why is there any question whether to divide by N or 
N -1 in the calculation of the standard dev ia tion? When 
given the values for the entire population, then divide by 
N; when working with a sample, then divide by N - 1. 
The example in the original article was a sample from a 
much larger population and so the correct divisor of 
N-1 was used. 

Mr Bliss references an accounting and auditing tex t 
book. If, in the auditing situation, in order to verify each 
and every of the thousands of bills paid, then the divisor 
should be N . However, if only a sample was drawn, then 
N -1 is the appropriate divisor for the standard devia 
tion. 

Since I am a statistician and not an accountant, I w ill 
not argue with Mr Bliss about accoun ting. If his usua l 
procedure is to exha ustively study all transactions, rather 
than a sample, then he should div ide by N . My experi
ence with sampling from large populations has been that 
great economy of effort can be rea lized without much 
loss in precision with the use of an appropriate sampling 
plan. • 

RE FEREN CES 
Bliss, J F. "Statistica l Compu tations Recomputed." BYTE. June 
1979. page 193. 

2. 	 Forsythe. A B, "Elements or Statist ical Computa tion," BYTE. 
January 1979, page 182 . 
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• • Super Values! • 
Complete 

North Star Horizon 1's & 2's 
Computer! Double & Quad Density --16K, 32K, 48K, 64K models 


Kits or Assembled 

Kits available as 

low as $1349 


Most Models in Stock 

Call for Price & Del iver y 

BANTAM 550 
 PAPER TIGERSUPERBRAIN® by lntertec PH1KIN I LM ER 

IDS-44 0 Paper T iger basic unit,
• 	 Totally self-contained in a single box 

List $995 	 $895
NOW FROM• 32K, 48K , or 64K Version IDS-440G above w/graphpics opt ion,

US AT• 	 Uses two Z-80 CPU's incl. bu ffer, L ist $11 94 $1069 
• 	 Commercial-type termina l w ith IP-125 w/1 210 opt ion , $838 $724$79912" monitor (like the lntert ubel IP-225 w/ 1210,1250 op , $988 $834 
• 	 Dual doub le-density minifloppies <\dd $20 for IP-225w/ tractor , 1210 , 1250, 122 1 

w/360 Kilobytes of storage capacity ant i-glare {2 K buffer) , 124 1 {graphics) $899 
CRT• 	110 ports included 

• 	 Expandab le (if needed) w ith an 
(sh ipp ing $ 10 )external S-100 bus interface 

• 	 Comes w ith CP/M™ operat ing 
system 

OECwriter II 	 $1490
• 	 Extensive softw are support 

Teletype 43 Printers S li1 rt tn ~I ri t $880 

with 32K o f RA M, List $2995 
 Lear Siegler AOM3A $849 

Call for p rice and delivery 

ANADEX 80-COLUMN 
NEC spi11111ritl!r

DOT MATRIX PRINTER 	
TM 

Cornpl<'tt' u ppu1 ;rnd low er <:<1se ASC 11 clrar. The Fantastic Letter-Quality 
se t . L>i -d in ,c ti o na l a1 8 4 li nes/min . I ca tures 
RS232 20/ 60 m i l c 11 rr en 1 loor <ir •cl Cen11 o n ix Printer at 55 cps 
par allel i111 erl acc. Ideal fo r u sn w i th T RS .80, RO's as low as $2475 
So re rer . Cru rnem cn. and N o 11h S1;ir sys tem s (sh ipped f reight co ll ec1) 

OUR PRICE ONLY $895 
(sl1ipp ing $1 DI 

CENTRONICS PRINTERS
T.I. 810 

730 New, fr ict ion , & tractor $ 895 
B 1d 1 rec t1 on ri l~~-- 779-1 60 cps, same as T RS 80 

INTERTUBE II by lntertec 150 cps pr in ter $ 949 
779-2 w i th t ractor, List $2350 $1049• 12·· D isp lay 	 Log ic '# 

• 24 80 fo rrnil t $799 Seeking 	 702-2 120 cps , b i-direct iona l , 
tractor , VF U 	 $1995• l B· k«y num !! rn: keyri ;," J 	 e Basic Unit 

• 121:! upper / lower CiJSP /\SC11cll arac ters Ad1us1a1Jle 	 $ 703-2 185 cps, b i-directional.
1695

• R1.v1.use vrdeo . bl111k""I Tractor 	 tractor . VF U $2395 
(sh ipp d f re igl11 co llec t )• Comp lete ClHSnr addr css 1ny and co n tr o l 	 (sh ipped freight collec t) 

• ::ip~c 1 <1I user rt c f 1n ert contro l func t ron keys 
• Pmtec 1ed and unpro tec ed f reld s All prices subjec c co change and all offers subjec t to w ithdrawal without notice. Prices in chis ad are 
• 	 Li ne insert /d ele te and c ll'1rac ter insert / for prepaid orders. Slightly higher p rices prevail for other -than -prepaid orders, i.e., C.O. D., cred i c 

rl elete ed111no card, e re. 

• E l v n spec ial line drawing symbo ls 
lsh ipp jng$10) - WRITE FOR FREE CATALOG 

• IY!J.!]!JYsE~r9iJ\1,~!!fwJ!Jf,· 
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BASIC Formatted Output 


Listing 7: BASIC source code for the editing routines. Lines 700 to 927 are 
the driver program for the text editor. Lines 9000 to 9997 are the actual 
text editor. The editor is located at a high line number so it may be used with 
many BASIC programs. When using the editor, care must be taken not to use 
any line numbers in your driver program higher than 9000. The editor is 
broken into several routines. Lines 9000 through 97 85 define the fo rmat that 
will be used. The format statement will be familiar to readers who have 
worl?ed with FORTRAN format statements. Lines 9200 to 9268 parse the 
format statement. The parsed format is stored in arrays V$ and V as de
scribed in the text. 

Lines 9300 to 9548 are the free format input routine. The data is entered 
with commas separating the individual units. This routine then takes the data 
and puts it into the desired form. 

Lines 9600 to 9997 take care o f formatted output. The format used is a 
table developed by a routine such as that in lines 9200 to 9268. 

1 00 REM T EST PROGRAM FO R FO RMAT SUBROUTINES 

I I :l R EM 

200 DIM VS(30! . V(30) . Y(3 . 30) 

210 t S= " ENT ER " 

220 GS=" fORMAT " 

230 HS= " fREE fORM " 

2 40 IS= " FO RMATTED" 

250 JS=" STR I GS IN QUOT ES" 

2 60 KS=" & VARIABLES" 

JOO INPUT " INS T RUCTIONS (Y OR N) : " ; YS 

3 I 0 I f' Y S = " N " GOTO 3 7 0 

320 PRINT "USE CODE FO R FOLLOWING TE STS' 

330 "I =" ; GS : " & TAB LE" 

340 PRI T "2 =" ; GS : ". " : HS : KS 

J 5 0 PR I T " 3 = " : G S ; • . " ; I S ; " S T R I NG" ; KS 

360 PRINT "4 = INPUT" : GS ; " . " : HS ; " OUTP UT " ; GS 

370 IN PUT "E NT E R CODE : " : AS 

3 7 5 PR I T 

38 0 I F A S=" ? " GOTO 32 0 

384 IF AS= "E ND " OR AS =" E" T H EN STOP 

386 A=VAL(AS) 

3 90 ON A GO T O 400 .500 . 700 . 800 

400 PRINT E S : GS 

410 INPUT FS 

420 GOSUB 9060 

425 PRI T : PRINT 

4 _1 U HlR K = I I 0 Y 9 - I 

4 4 0 I'll. I T Y ( l . l\ ) . Y(~ . K) : Y(.l . K i 

4 ~ 0 N 1, x ·1 K 

4 I• 0 PR I l 

4 J 0 GO I 0 .1 7 II 

.' Ou l' R INl !· s . r;s 

.' ICJ INP U T FS 

s ~ o l'lt l N I 1- S : ll S . JS 

~ .111 INI' T ZS 

'4 o c;o su e 9 11 6 u 
.\S U GOS U B 94 00 Listing 1 co11/i1wed on page 178 
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If your BAS IC interprete r has a PR INT 
USING capab ility, you shoul d have no trou 
ble printing reports or othe r simi lar output. 
If not, then you are at an apparent impasse 
with the standard BASIC output that left
justifies every th ing at fixed positions on a 
line, an approach that has many limita ti ons. 

The rou tines in li sting 1, lines 9000 to 
9997, so lve this problem and produce a for
matted outp ut. Also includ ed are routi nes 
for reading an unforma tted sri-ing and placing 
the fiel ds in numer ica l or str in g arrays, and a 
rou tine for establishing a1-rays fo r a formatted 
in put record . In addition , lines 100 Lo 927 
ar·e a test program that can be used to get 
the feel of how these routines wor k. 

Wh y Form at Records? 

The re are severa l advantages to working 
wi th for matted string reco rds : 

• 	 The position of each field in a record 
is always cons tan t. 

• 	 Only one varia ble name is nee ded to 
inpu t, read or print. Countin g fiel ds 
when there is more th an one record 
type involved is no problem - you need 
only check a record type code and 
br·eak up the record with the proper 
format statement. 

• 	 Records may be created and changed 
wi th one stri ng type edi tor rather than 
an ind iv id ual prngram or modification 
for each set of r·ecords. 

• 	 Most busin ess type applica ti ons use 
for m a Lted rncords. 

Format Definition Routine 

Ou r primary concern is descr ibing the 
ap pearance of th e record form at to the rou-

Text continued on µage 185 
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Retro-Graphics™ 


C Compiler for CP/M.
New, and available now! An easily affordable compiler 

incorporating most of the features of the full C language. 

BO SOFTWARE 
System requirements: CP/M and at least 24K of RAM 
Variable Types: char, int, unsigned 
Composite Types: arrays, structures, unions 
Pointers: to variables, structures, unions and functions 
Features: is a structured language, all functions (Programs) 

recursive; more powerful expression operators than any 
other von Neumann type language; allows free-formatted 
source; close enough to UNIX''C to make convers ions 
feasible. 

Speed: On 2 MHz 8080, the statement 

for(i =1; i < 30000; i++) x=5; 

takes about 4 seconds to execute. 


Package contains: compiler, linker, library manager; standard 
function library; sample source files include games, a 
terminal emulator with disk 1/0 plus the source for 
many standard library functions; BOS C User's Guide; 
Book-The C Programming Language by Dennis Ritchie 
and Brian Kernighan of Bell Labs. Price: $110 

Recipient of the Computer Lib Seal of Approval 
"CPIM IS a uademark ol 01g1lal Research Corp. 

·~ UN IX is a 1radema1k of Be ll Laboratorres 

Lifeboat Associates 
2248 Broadway, New York, N.Y 10024 (212) 580-0082 Telex 668585 
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Listing 7 continued:Bringing Music 
560 rRINT : PRIN T " STRINGS" 

5 7 U FOR K = I TO VI 

580 PRI T VSiKIHome 5 90 Nl:XT 

600 PR I NT : PIU T " NUMBl:.RS " 
LET MICRO MUSIC TURN YOUR 610 l'OR K=I 0 V! 

h20 PRINT VIK) 

6 J 0 l: XT 

APPLE II INTOA 
FAMILY MUSIC CENTER! 

f> 4 0 I' R I NT 
Sing along 050 GOTO J70 

Compose 700 PRINT l: S : GS 

7 I 0 IN PU T I'S 

no GOS U B 9060 
Play 
Learn from Specialists 

7 J U PR I N I : PR I r I: S : I S : J S 

740 I I' T ZS 

' 
I. .... 

750 GOSUB 9260 

760 GOTO 560 

MOO PRINT I: S : GS 

M I 0 I NPUT FS 

820 GOSUB 9060 

MJO PRI T l:S : HS:H 

8 4 0 IN PUT ZS 

M 5 0 PRINT ES : " OUTP U T " : GS 

8 b 0 I NPUT FS 

8 7 0 GO 'U B 9060 

8 7 s GO SUB 9400 

8 8 0 GO SUB 9650 

890 PRI T : PRINT U S : PRINT 

900 GOTO J70 

9 2 7 R l:M 
8998 RtM 

8 9 9 9 R l:M 

9 0 0 0 R l: M FORMAT UtflNIT ION SUBROUTINE !SUB 1 / 0 IA . O J 

9003 Rl;M 

9001> R l:M THIS ROUTI I:. BREAKS U P A 'FORTRAN ' TYPI:. f'ORMAT 

9009 Rl:M STATL:ML:NT I TO 1\ TABLE FOR USE WlTH (SUB IB . I C . ID] 

9010 IU: M l:.XAIPLI: : 

9012 RL:M l'S= "( A].4X . !f7 . Z.X . Jl6)" 

9015 Rl: M AJ 3 ( .HAR STRING (JA - BAD ENTRY) 

9Ul8 Rl:M 4X 4 BLANKS (4X6 6 IGNORED) 

90! I Rl:M 2F7 . 2 R EA OS OF 7 CHARS W / 2 DECIMAL PLAC ES 

9 0 2 4 R l:M x BLANK 
VISIT THE APPLE DEALER NEAREST YOU 9 0 2 7 R l: M J I Ii INTEGERS 6 CHAR LONG 
AND ASK FOR A DEMONSTRATION OF 90)0 Rl:M 
MMl'S MUSIC COMPOSER TM YUJ J Rl: M PUT ; 
The MUSIC COMPOSER is an APPLE 11 ® 9036 RlM ~S - FORMAT 
compatlblle, low.cost music system designed by 90)9 Rl:M OUTPUT : DIM AS R ' QUIRED
the fo lks at MMI. Our music software was 

9040 Rl:.M VI STRING F I ELD COUNT 
designed by lead ing experts In music education. 

904 I R l:M V! UMBER FIELD COUNT
A simple step.by.step instruction manual leads 

9042 Rl:M Yi I . Kl TYPE !=STRING . 2=1NTEGl:R . J=REAL . 4=8LANK you through enter ing, displaying, editing, and 
9045 Rl:M Yi 2 .Kl f l l:LD START POSITION I I NPUT OR OUTPUT RECORDplaying music w ith up to lour voices- soprano, 

alto, tenor, and bass. You can change the sound 904K Rl:M Yll . KI LE GTH OF FIELD 

of each voice to reed, brass, string, or organ 90 5 1 R l:M Y9 NO Of FIELDS INCLUDING BLANKS+ I 

sounds and you can even color your own music 9054 R l:M VAR I ABLI: NAMES USED : 

sounds I 9 0 5 7 R l:M F S . US . WS . XS . V I . V 2 , V 3 • V 4 . V 5 . V 6 • V 7 . V 8 . V 9 . Y ( I . K ) . Y 9 

9 0 5 8 R l:M 

9060 Vl=IHAVE FUNI THE MUSIC COMPOSER comes 
complete w ith an Instruction manua l, software 9069 V2 = 1 

disk or cassette-In either Integer or Applesolt 9072 VS=I 

ROM BASIC, and the MICRO MUSIC DAC music 9075 Y9=1 

card. Just plug the MICRO MUSIC DAC Into the 9081 Y(2.l)=I 
APPLE extens ion slot and connect the aud io 9 0 8 4 WS =" • 
cable to a speaker . 9087 US =" AIFX . ) . " 


Suggested retail price S220. 
 9090 FOR V7 =2 TO l.E i FS) 

909 J XS=MIDS( FS. V7 . I I 
Ask your local dealer for Information on MMI 9 0 9 6 FOR V 8 =I TO 8 
music software products, or contact: 9099 IF XS=MIDS(US.VK . I) GOTO 9112 

9100 Nl:.XT V8 

9103 IF XS>="O" A D XS<="9" GOTO 9142 

9106 PRI T "FORMAT ERROR (":X S : ")" 

9109 STOP 

9 I I 2 I I' V 8 < 5 GOTO 9 I 2 I 
DDD 
Micro Music inc (309) 452-6991 

91I5 V8=V8-4 Listing 1 continued on page 180 309 Beaufort, University Plaza, Normal, IL 61761 

178 February 1980 © BYrE Publ;ca tions Inc 

http:XS=MIDS(US.VK
http:NUMBl:.RS


Circle 129 on inquiry card. 

OSBORNE 

BUSINESS SOFTWARE 

in CBASIC2 or CROMEMCO 16K BASIC 

• feature5 • • hardware required • 
Fnur ( nmple le P.1ck.1ge ..... Onl" or rnon: 8" nr 5" ffopp\' 

Gcner.11 Lcd~cr Drive') 

Accounl' l·h.•ceivdble CRT wilh c-uniOr addr~sin ~ 
Ac ounh P..l y..l hle IJ2-Column Prinll't 

PJyroll with Co I Accounting 

Sl ro ng supporl from Osborne M.:inu.Jls 
CBA IC2 rum under ( PIM or unde r COOS 
ver.ion 1.0i on Cronwmco compuler' 

lfiK BASIC run~ on Cromemco compuler... 

Cursor .1ddrc11•'iing routines for H.uelr iru·, 
led t Sil'gll"r .lnd Cromemco (Bechiv1,•1 
Termin.11!

~urn• Code~ .1nd lns1,1ll.11ion Instruction!> 
pro\•ided .1!on).: with disks 
Autom.11ic ComnMnd St.ul ·up 

E.isy 10 .ipplv to .111 of )'Our bus. inC'ib :md 

s95 per 
p.icka~c· 

f i )(lll'lll~ 

~ys l ems nl'cch • DEALER INQUIRIES I VITEO• 

• U"ilH,,k,1111 .,,,,,., • UCI' 11U"l l 11l11u"' • l \ l'Ai'tl 1Jtu 11 ( 1t1m•"ll 
..011\\·\Ji:ll 1 .. 1(llA,\ ll.J '"'Cf' ' I .HUI (_1)()\1 f 1• 'l~Jlrl'I J11• ,,,, t. I' 'I 
,\lfo._ I • n Qfl 140.,1,. l ,111111··.. 1.., o tllAllo,JALll. 1lutUto.tl 

• C.111011 lf' \.lt11 l 1um1•n>t10 ( o1\11111 Ai c 11 11nt 
I rfJm1• u1e11 l 1111111-or1•111 • uCr> ·J jl)(i., JI •11.inck .. 11 • OJC I\ I 4{.u\!um111"d 

• \.U(l.:tU' I UI !\'"1"4111•• • ~root 1t1mnt·11tt u l '11111t•1 011•1•1,1 
rr m 1,.,1..r.ir1h•l" I rm~11111l11 t1 • Ull\l' (on"'t'""'" 10 '-l.\ll 

• Call or W11tl• fo r free CaraloRue ;ind M ore lnforn1at1on • 

* Wo will Customize any ot our programs at our Standard Consu/llng Rates • 

Ah! MICJ:U.t ••••Satisfyin' Software 
Thar turns yo ur ' ysrcm (H t! 


MICro Applici11ions i1 nd Hi1rdwttirl" 


• CONSULTANTS '"d SOFTWARE DEVELOPERS • 

M ICAH Bo.- 22212 5an Francisco. Californ ia 94122 U SA pho 11c: -11S/ 664-077ll 

Circle 130 on Inquiry card. 

WE CARRY 

• CROMEMCO 

• NORTH STAR 

• VECTOR GRAPHICS 
• THINKER TOYS 

• NEC 

• CENTRONICS 
• INTERTUBE - $ 7 50.00 

• SERENDIPITY 

• SOROC - $775 .00 

• TEXAS INSTRUMENTS 

Professional A /R. A/P, Ledger, Payroll. Medical Billing soft· 
ware with customization available . Send for our catalog 
Send for quote. 

Call for quote . 

SARA-TECH 

1 COMPUTERS- P.O. Box 692 
I Venice, FL111' L L  I 33595 

-..;;Q~-·- - _ (81 3) 485-3 5 5 9 · . -·--- ;-:-:-., 

BITS PROGRAMMER PADS™ 

~-----' 

VISA' 

For Fastest Service 
CALL TOLL FREE 800-258-5477•

FOR BANK CARD ORDERS 

- ~its•:r-JI 

11 , , .... . 

~ ~ ~· ,..: 
,.., ... - I '< 
HJj # L , 

-

Good programming deserves good documentation . BITS Inc . code column which is wide enough for two or three byte instruc

has developed a programming form to help assembly language tions . Memory locations are assigned in the address column. If 
programmers write and preserve their programs in a loose-leaf revision or relocation of the program is necessary, the address col-
notebook format . BITS PROGRAMMER PADS™ are now available umn can be renewed using typewriter correction tape (a white 
for the 8080A, Z-80, 1802, 6800, and 6502 microprocessors . paper tape about 1/3" wide) and memory addresses reassigned . 
On one side of the form the processor ' s register architecture is BITS PROGRAMMER PADS will protect the effort you have put 
laid out along with continuous memory locations . This allows the into your programs and take some of the pain out of hand 
detai ls of your program' s register use, stack manipulations, in- assembly. Each 50-page pad is printed on durable stock paper, 
dexed addressing, and table and data storage to be permanently and prepunched for a standard three-ring notebook. They are 
recorded. The other side is for your program or subroutine lis ting. available for $ 2 . 50 each plus postage and handlipg (7 5 ¢ for one 
Its source listing is entered in the instructions, labels and com- pad, $1 .25 for two or more domestic; $ 1 .00 per pad to a max
ments columns. Assembling is done next by fill ing in the object imum charge of $4 .00 foreign.) 

1---~ITS_!.n.:~c:s~o..:~.'.:.t~~~::i~--2~~~~~~~:0~:::2~~~r~:~h.:...N~~~~-------2-B~2~_. 
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Circle 132 on inqui ry card. 

DESKS

AND


STUFF 


Computer terminals, business systems, 
lab components . . . they all need desks 
and enclosures. That's what we're all 
about. Computer Furniture and Acces
sories offers a standard line of furniture 
suitable for a wide variety of applica
tions. Handsome, rugged , economical 
furniture in all shapes, sizes and colors. 
Basic models shipped from stock in 
days, not months. And we're nice people 
to deal with . What more could you 
ask for? 

crA 

Computer Furniture and 


Accessories, Inc. 

1441 West 132nd Street 


Gardena, CA 90249 

(213) 327-7710 


Listing 7 continued: 
'I I I X 

'11 2 1 

'11.10 

'I I .1 .l 

9 I .1 f, 

91.19 

'11-12 

91~ 5 

<J 1 -1 x 
9 I 5 I 

91 5 .1 

9 I :\ -1 
11 I 5 7 

9 1 1>0 

911>1 

911>.1 

<J I h h 

'llfl'I 

'1170 

•J I 7 I 

'I I 7 l 

91 75 

9 1 7 X 

9 I X I 

9 I x4 

91M5 

9190 

9 I 9 2 

9 1 0 0 

9 l 0 3 

9206 

9109 

9 l I 2 

9 2 I 5 
9 1 I X 

9 l I 9 

922 I 

9224 
9227 

9230 

9 2 3 J 
9 2 36 

9239 

924 2 

9 l 4 5 

9 2 4 M 

9251 

9 2 5 4 

9260 

9266 

9269 

9 2 7 2 

9275 

9 2 7 8 

9 l x I 
9~~4 

'I l X 7 

<J l 9 0 

929.1 
9291> 

'I l 9 7 

9 2 'IX 

9 JO 0 

9 .1 OJ 

9 .10h 

9.lU'I 

'I JI 2 

'Ill 5 

'IJlh 

<JJIX 

9Jl l 

'132-1 

9J27 

(;Q I 0 'I I J 'I 
V9 = V X 

Vh = Vh +I 

I I· \I h = ~ T 111: N V 5 = \I ·\I ( \\" S I 

(jQ .I 0 'I I X I 

11· \'X <> -1 CiOTO 9 1:\ I 

WS = \l'S + XS 

V6 = 1 

c; en o •i 1 x4 

V-1 = VA I. ( WS I 

I t V j= U THLN V5=1 

I I· V 9 = -1 r111: N V -I = V 5 

I t \' •) = -I TH I: \' :\ = I 

tO R VJ = I TO V S 

Yil . Y'll=V<J 

Yi .1 . Y 'll=V -1 

Y ( ~ . Y 9 + I l = I NT ( \ ' ( l . Y 9 ) + V -I ) 

Y'l = Y'l+I 

It V9=l OR V9 =J THEN VZ=VZ+I 

I I· V 'I = I T II L: N V I = V I + I 

NLX I V .1 

V 5 =1 

Vn=I 

WS =" " 

NI: X T V 7 

Rl: IURN 

RL:M 

R L:M 

R L:M 

R L:M 

R EM 

Rl:M 

R L:M 

R l:M 

R l: M 

R EM 

RtM 

R EM 

REM 

Rt;M 

R l:M 

REM 

R EM 

Rl.:M 

R L:M 

REM 

REM 

R EM 

BRL:AKS UP A FOKMATTED STRING SUBROUTINE I SU B 1 / 0 IB . 0 1 

THIS 

I . 

l . 

J . 
4 . 

I NTO 

I NTP 

SUBRO TINL: BR EAKS U P A FORMATT ED STRING R ECORD FROM : 


READ FROM INPUT STATEMENT 


RL:AD FROM DATA STATEME T 


FORMATTl: D I NPUT . STRING MUST BE I QUOTES (.) 


I PT STATEMENT USING BASIC PATCHED FOR USE 


W ITH RO - C H E MULTI -CASS TTE CONT ROLL E R 


STRING AND NUMBER ARRAYS BA SE D ON A TABLE BUILT 


THE PROGRAM OR FROM PARAMETE RS CREAT E D BY I 1 /0 IA . 01 


I NPUT : 

ZS INPUT STRING 

Y( K. I ) . PARAMETER TA BLE 

Y9 NO OF FIELDS INCLUDING BLANK F IELDS 

OUTPUT : 

VS ( I ) ST RING F IELD ARRAY 

V ( I I NUMBER FIELD ARRAY 

VARIA BL E NAMES USED : 

v S ( I ) . ZS . V ( I ) . V I . V 2 . V 7 . Y I I . K ) . Y 9 

Vi=O 

V2=0 

FOR V7 = 1 TO Y9 - 1 

ON Y ( I . V 7 I GOTO 9 2 7 5 • 9 2 8 4 . 9 2 8 4 . 9 2 9 0 

Vl=Vl+ I 

V S I V I ) = M I DS ( ZS . Y ( 2 . V 7 ) . I NT ( Y ( 3 . V 7 ) ) ) 

c;o I 0 'I l 9 0 

V ~ ;::;\l~+ I 

\"I V l ) = V ,\ L (MI IJ S ( I. S . YI 

N I: X I V 7 

ZS ="" 
Rl ··I LJ R, 

R l :M 

R l ·M 

2 , V 7 I • I NT ( Y ( J . V 7 I I I I 

Rl· M l· IHI: FORM I N l' l l f" S U BROUTI I:' (SUB 1 / 0 IC . OJ 

R l ·. M 

Rl · ~I llllS ROU T 1:-; 1- •\ lCl: l'TS A FREE FORM I PUT STRING AD PRO · 

Rl·M l>UC l· S ,\ STR I G ,\ ND / OR NUMBER ARRAY BASED ON A TABLE BUILT 

RL:M I N TO ·1Hk PROGRAM OR C R EATED BY (SU B I / 0 I A] . 

RkM HI .A KS ARt:. USlD AS DELIMITERS BETWEEN FIELDS . 

RtM Sl RIN (j Fi ll . OS CONTA INING BLANKS OR WITH 

Rl : 1 lh\IJI NG OR rRAILI G BLANKS MUS T BE 

R kM l : NCl.OSt:.D WI T H A l>ELIMITER . NUMERIC F I E LDS ARE 

RlM LIJIT l D FOR ON - N UMERIC C H A RA CTE RS . I F THt:. I PUT 

RlM SIR I NG HAS TOO MANY F I ELDS THE EX TR A FIELDS WILL 

Listing 1 co1lti1111ed on page 182 
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Circle 133 on inquiry card., ,
............................................................................................. 


~ APPLE COMPUTER™ IFR SIMULATOR ' 
- NOW YOUR APPLE CAN FlYI ii! 
ii! ii! 
' The latest version of Aircraft flight simulator' 
ii! includes duel navigation radios and allows ii! 
ii! the pilot to actually fly instrument landings ii! 
'using ILS and Glide slope. ii! 
ii! ii! 
ii! After the approach, a plot is presented ' 
ii! showing the flight path . ii! 
ii! ii! 
' This one program gives your Apple TM more ii! 
ii! flight simulator power than most $10,000' 
ii! machines on the market today. AND FOR ONLY ii! 
ii! $19.95. ii! 

L.................................................................................................,J 


' Available from ' 
' 
ii! 

Programmers Software Exchange 
Box199 

' 
ii! 

' Cabot Arkansas 72023. ' 
ii! (501) 843-6037 ii! 

Ci rcle 134 on inquiry card. 

NO FRILLS! NO GIMMICKS! JUST GREAT 

DISCOUNTS 

MAIL ORDER ONLY 

HAZELTINE 
1400 
1410 ..... . Call 
1420 ... . For 
1500 .. . } Prices 
1500(Kit) 

CENTRONICS 
779·2 ' 995 .00 
700·2 1350.00 
703 tractor ..... '' . 2195.00 
Micro Prinler ... 395 .00 
730 . 975 .DO 

NORTHSTAR 
Horizon I assembled .. 1629.00 

kit . ' .. 1339.00 
Horizon II assembled . 1999.00 

kit . . . 1599.00 
TELETYPE 

Mod 43 . . . . . . . . . 995 .0D 
INTERTEC 

Superbrain 2195 .00 

DIGITAL SYSTEMS 
Compuler .......... $ 4345.00 
Double Densily 

Dual Drive . . . . . . . 2433.00 

TELEVIDEO 
912 ...... } Call 

For920 '' .. '.' 
Prices 

DEC 
LA 34 1149.00 

CROMEMCO 
System Il l !1.QQQ.£!! .. 4990.00 

TEXAS INSTRUMENTS 
81 OPrinter 1595.00 

ATARI 800 795 .00 

ADDS Regent 25 CALL 

Optima Cabinets (New) . . . 99 .95 
5" Scotch Diskette .... Box/29 .95 
8" Scotch Diskette . .' .. Box/34 .95 

Most Items In stock for immedlale delivery. Factory.fresh, sealed cartons. 

DATA DISCOUNT CENTER 
Box 100 135-53 Northern Blvd., Flushing, New Yori< 11354, Z12/465-6609 

N.Y.S. residen ts add appropriate Sales Tax. Shipping FOB N.Y. 

BankAmeri card, Master Charge add 3%. COD orders require 25% deposit. 


SAVE THE WHALE 

The Fin Whale is the world's greatest long-distance communicator. 

Circle 135 on inquiry card . BYTE February 1980 181 
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Listing 7 continued: 

~(C~lJ 
SENSATION! 

You have been reading aboul our astounding 
high performance microcomputer producls. 
Our X-9000 Pascal MICROENGINE' .. CPU 1ha1 
execules Paacal 13x laalerlhan an LSl· 11 
and 3x laater then a PDP11 · 34. Our X-920 
CRT ma1ches the rea1ures or the SOROC 10140. 
Our X-8000 16-bit CPU addreHea BM bytea 
ol memory di rect ly and is coming soon! 
' rr-.1d~mll rl: Wc9!em D.g11aJ Corpota1ion 

DISPLAY/ EDIT TERMINAL 
Model X-920 

S82Q (Without 18 luncllon keys) 

STANDARD FEATURES (partial list) 
• Microprocessor conlrolled 
• Serlal RS232C and 20 ma current loop 
• 10 baud rates-75 to 19.200 
• 24 Unes x 80 characters 
• 96 ASCI I displayable characters 
• Upper and lower case 
• 12 x 10 charac ter resolulion 
• Dual lntensi ly display 
• Clear full io1ensl1y data only 
• Programmable reverse video 
• Programmable underline 
• 105 keys w11h alpha tock 
• 14 key numeric pad with decimal 
• 16 specia l lunc1ion tceys 
• 8 ech1 runction keys 
• 2 block transmission keys 
• SeU lest mode 
• Prolecl mode 
• Blocl< mode 
• eo s1orao1e 1abbing 
• Insert/dele te c haracler andi line 
• Scrol ling 
• Add res.sabre cursor 
• A hosl or o lher leatures, including cursor controls 

and remote commands such as clear 10 nulls, 
spaces. end of line, end of screen: set hi ,ro.2ero 
Intensity: set bl in1c : elc. 
Optional screen prin1 g 2nd page memory 

Fo r our syslem or for yours. in commercia l, 
lechnl cal, ed ucational or personal applications. 
lhe Compulex X-920 Is unmatched in its class. 

All features of the Hazelllne 1400 and ADM·3A 
Plus: 128 ASCII charac1ers _ 

7 x10 matrix ... Reverse 
video ... Prin1 key __ . 

ShHt lock ... Transparenl 
mode . . . Backspace ._. 
Tabbing __ . lntegraled 

numeric pad. 

List price S956 
PERKIN-ELMER (Model 550) 

Dll the shell delivery now on 1he Model X-920 
and P-E Model 550. Add 40 lb. shipping. 
Customer satlalaclion la guaranteed. 
Fu ll refund with lhe return o f any product 
wllhin 10 days. X-9000 CPU $2995. Pascal 
MICAOENGINE'" owners manual $19.95; X-920 
opera1ors manual S10. postpaid . Cash prlcea. 
1Q%. down guarantees priorlly . IL residents add 
5% sales lax. Maaler Charge and Visa 
accepled. 
Computex stands lor co mpetence. We service 
what we aall . Wrillen hardware warranty 
Nationwide service contracts. Custom software. 
We provide expert technica l aupport. 

(312) 684-3183 

c2~.~~,!!\ 
"'The Compu1er Experts" 
5710 Drexel Avenue 
Chicago. IL 60637 

9 _, J 0 

9 _1 ,1 .1 

9 3-1 0 

9 _1 _1 9 

9 .1 4 ? 

9 _\4 5 

9 3 4 K 

9 J 5 I 

9 3 5 4 

9 J 5 7 

9 3 6 0 

9 J b 'I 

9 3 7 2 

9 3 7 5 

9 3 7 6 

9 37 K 

9 _1 K I 

9400 

9 4 0 3 

9 J 06 

9409 

9 41 2 

9 4 I 5 
9416 

941K 

9421 

94?4 

94? 7 

9 43 0 

94 .13 

9 4 34 

9 4 35 

94 36 

9 4 39 

9442 

94 4 5 

944 K 

9 4 " I 

9 4 ) 4 

9 4 '7 

9 4h0 

94(,J 

9 4 o o 
94h9 

9 -1 7 ~ 

9 • 7 5 

9 4 7 K 

9 4 X I 

9 4 x4 

9 4 K 7 

94911 

9 4 9.I 

9 4 9 4 

949 6 

9 4 'l 9 

9500 

9503 

9506 

9 5 119 

9 5 I 2 

9 5 I 5 
'I 5 I K 

9 5 ? I 

9 5 ? 4 

9 5 2 7 

9530 

9 5 3 J 

9 5 .1 6 

9539 

9 5 4 ! 

9 5 4 5 
9 5 4 ~ 

9600 

Rl: M 

R l:M 

Rl:M 

Rl- M 

Rl: M 

Rl:M 

R l:M 

R l-M 

Rl:M 

Rl:M 

Rl: M 

Rl: M 

R l -M 

R l:M 

RI- 1 

Rl:M 

R~M 

FO R 

VSIV .1 1 = · 

NF.XT V _1 

FO R V.1= I TO V 2 

ViV31=0 

Ill: I GNU R l:IJ . 


I F T H~ P U T STR I NG HA TOO FEW FIELDS THE E XTRA 


~ ll : LDS WIL L Il l: " BLANKED " OR ' ZEROED ' - FO R 

l!L "NK Fll: LDS l:NTE R '0 ' FOR NUMERIC AD ONE ll LA K 

l:NCl.OS l: D 

I N P T ; 

Z S 

YI I . KI 

Y9 

OS 

OUTPUT : 

V S l l ) 

v: 11 

l: RR 

VA RI A Blt: 

ll Y Dl:L I MIT E R S FOR STRINGS . 

INP U T ST R I NG 

PARAM E TER TABL E 

NO OF FIEL DS INCLU DING BLANK S+ 

D l: LIMI TE R 

STR ING F I EL DS ARRAY 


NME RI CF I E LDSARRAY 


I - OK . 2 - E RROR 


NAMl:S USED ; 

US . VS! I I . WS . X S . V( I I . VI , V2 . V l . V4 . VS , V6 . V 7 . Y9 

VJ= I TO V I 

NEXT V 3 

R EM ANY DELIMIT E R 

DS=" 

Vl=O 

V 2 =0 

V 4 = 1 

VS=O 

V6 =1 

WS= "· 

~. RR =I 

FOR V 7• 1 TO Ll:N(ZS I 

IF Y( I. V6 )<> 4 GOTO 

V6=V6+ 1 

GOTO 9439 

XS= M I D S ILS.V 7 . 11 

1 1· XS <> IJS c;oTO 94o9 

V 4 = \4 + 1 

I ~ V 7 = II-, I LS I (;OTO 

I t V4=! GOTO 9 5 4 5 

V4=1 

c;u 1o 9 ; 4 5 

MAY B E USED 

9448 

9 '\ I 5 

1 1- XS =" c;u·1 o ' ; o _1 
V .I= I 

I I- y ( I . v" ) =I GO ro 9 4 9 3 

II- XS >•" ll" AD XS<="9" 

I~ xs-· . · GOTO 949J 

IF XS=· ANIJ Yi I . V6) •3 

PRI T · F I ELD (" : V6 : ·1 

l: RR =! R ET RN 

V5=V5+1 

GOTO 9493 

GOTO 9493 

OT UM E RIC" 

I F 5> I NT ( YI 3 . V 6 I l 

WS = WS+XS 

I I· V 7 = I.I: NI ZS l GOTO 

GOTO 

9 5 I 2 

9 5 4 5 

G010 9545 

I t V4=2 GOTO 949 3 

I~ V.1=2 GOTO 95 1 2 

VJ=! 

I I· Y(l . Vhl<> I 

Vl = Vl+ I 

GOTO 952 4 

VS I VI I = WS 

GOTO 95 JO 

V?=V?+I 

VI V 2 I = VA l 

V o=V o+I 

( WS 

I~ V7=LE 

VS=O 

ws =·· 

(ZS ) GOTO 95 4 8 

IF V6 = Y9 GOTO 95 4 ~ 

EXT V7 

R E TU R 

R EM F ORMA TTED OUTPUT SU B ROU TINE (SU B I / 0 ID _ 0 J 

Listing 1 continued on page 184 
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Circ le 137 on inquiry ca rd. Circle 138 on inquiry card. 

CP/M® SOFTWARE TOOLS 

NEW ED.·80 TEXT EDITOR 

E0-10 offer.; arefreshing new approach for the creation and editing of program and data 
files con11ersationally-4nd it saves yoo money. Its powerful editing capabilities will satisfy 
the most demanding professional-ye! it can still be used by the inexperienced beginner. 
Look at These Outstanding Features: 

• FULL SCREEN window displays with lorward and backward scrolling for edit
mg your data a page-at·a ·lime. rattler than line-by -line. 

• 	 Provides you witti all the features found on ttie la rge mainframe and m inicom 
puter editors. such as IBM. UNIVAC. CDC. and DEC. 

• 	 Commands include forward or backward LOCATE , CHANGE, and FIND: and 
INSERT. DELETE, REPLACE , APPEND, SAVE, PRINT. WINDOW, MACRO. 
TABSET. SCALE , DUMP, and others. 

• 	 Compatible with existing CP/ W. ed it and text lormatted liles. with CBASIC. and 
with Mocrosolfs MBASIC. FORTRAN, COBOL. and ASSEMBLER. 

• 	 CHANGE com mands allow you to make cond itional changes and lo use vari 
able length strings . 

• 	 Designed for CP/ M and derivative operating systems. including LIFEBOAT, 
COOS. IMDOS, DOS-A. ADOS. etc. 

• 	 GET and PUT command s tor concatenating, moving, duplicat ing. and merging 
you' edit Wes on the same or different diskettes. 

• 	 Provides you with last memory·to·memory COPY commands, and an inter 
mediate bu Her fo r copying l ines over -and-over . 

• 	 saves your last LOCATE . CHANG E. FIND, and APPEND command lor easy 
re-execution . 

• 	 Simple l ine-or iented commands for cha racter string ed iting . 
• 	 Saleguards to prevent catastroph ic user errors that result in the loss of your 

edit tile . 
• 	 1NUNE command for your character-oriented editing. 
• 	 Designed for today's CRT"s, video mon itors, and teletypew riter terminals_ 

• 	 Thoroughly field tested and documented witti a comprehensive User's Manual 
and self-instructional tutorial. 

And remtmber - in today's interKtive programming environment - your most impor 
tant soltware tool is your text editor. ED-80 is already working in industry, government. 
universities. and in personal computing to signHic.antly cut program development time 
and to reduce high labor costs. Why not i.,t ED·80 begin solving your ted editing prob· 
;,,ms today? ED·SO Is protected by copyright and turnis~ under a paid-up license for 
use on a sing;,, computer system. Sing;,, O.,nsity Diskette and Manual: S99.00, or the 
Manual alone: S20.00 (credrted with purchase of the Diskette). Specify Disl< make/model. 
5" ot 8", hard or sott sectored. ORDER NOW and we'll pay the postage! 

SOFTWARE DEVELOPMENT &TRAINING. INC. 

Post Office Box 4511 Huntsville. Alabama 35802 


- · Dea ler' Inquiries Welcomed •
.iai.i ® CP / M 1s a lrademark of Digita l Research 

WE'VE GOT YOU COVERED! 


64K BYTE EXP AN DABL ERA M 
DYNAMIC RAM WITHO BOARD TRA NSPARENT 
REF RESH GUARANTEED TO OPERATE IN 
NORTHSTAR . CRO MEMCO . VECTOR GRAPHICS. 
SOL . ANO OTHER BOBO OR Z·SO BASEO SlOO 
SYSTEMS • 4MHZ Z-BOWlfH NO WAIT STATES 
• SELECTABLE AND OESELECTABLE I 4K 

INCREME NTS ON 4K ADDRE SS BOU NDARIES 
• LOW POWER - 6 WA TTS MAXIMUM 
• 200NSEC 41 t6 RA MS 
• FULL DOCUMENTATION 
• ASSEMB LE D ANO rE STED BOA RDS ARE 

GUARANTEED FOR ONE YEAR A 0 
PURC HASE PRICE IS FULLY REFUNDABLE IF 
BOARD IS RETU RN ED UNDAMAGED WIHl lN 
14 DAYS. 

VISTA V-200 MINI -FLOPP Y SYSTEM 
• S100 DOUBLE DE NSITY CO NTROLLER 
• 204 KBYTE CAPACITY FLOPPY DI SK 

DRIVE WI TH CASE & POWER SUPPLY 
• MODIFIED CPM OPERA TING SYSTEM 

WITH EXT ENDED BASIC 
S695.00 

EXTRA DRIVE. CASE & ?O WER SUPPLY 
S395.00 

I 6K X I DY NAMIC RA M 
THE MK4 116-3 IS A 16.384 BIT HIGH SPEED 
NMOS . OY AMIC RAM THEY ARE EQU IVALENT 
TO THE MOST EK . TEXAS II STRUMENTS, OR 
MOTOROLA 4116·3 
• 200 NSEC ACCESS TIME. 375 NSEC CYCLE 

TIME 
• 16PI TTLCOMPATIBLE 
• BURNED IN ANO FU LL Y TEST ED 
• PA RTS REPLACEMENT GUARANTEED FDR 

ON E YEAR . 
S8.50 EAC H IN QUAN TITIES OF 8 

BETA COMPUTER DEVICES 
P.O. BOX 3465 

ORANGE, CALIFORNIA 92665 
(714) 633-7280 

CALIF RESIDENTS PLEASE ADD 6% SALES TAX 
MASTERCHARGE & VI SA ACCEPTED. PLEASE 
ALLOW 14 DAYS FOR CHECKS TO CLEAR BANK 
PHONE ORDERS WELCOME 

Telephone (603)889-6811 

KIM / SYM / AIM·65-32K EXPANDAB LE RAM 
DY NAMIC RAM WITH ON BOARD TRANSPARA NT 
REFRESH THAT IS CO MPAT IBLE WITH KIM/ 
SYM / AI M-65 AND OTHER 65 02 BASED 
MICROCOMPUTERS. 
• PLUG COMPA TI BLE WITH KIM / SYM / AIM-65. 

MAY BE CO NNECTED TO PET USI NG ADAPTOR 
CABLE . SS44 -E BUS EDGE CONNECTOR 

• US ES ·5V ONLY {SU PP LIED FROM HOS T 
COMPUTER BUS). 4 WATT S MAX IMU M 

• BOARO AOO RESSAB LE IN 4K BYTE BLOCKS 
WHICH CA N BE INDEPENDENTLY PLA CED ON 
4K BYTE BOUNDARIES ANY WH ERE IN A 64K 
BYTE AODRESSSPAC~ 

• BUS BUFFERED WI TH 1LS TTL LOAD. 
• 200NSEC 4116 RAMS. 
• FUL L DOCUMEN TA TIO N 
• ASS EM BLED ANO TESTED BOARDS ARE 

GUA RANTEED FOR ONE YEAR . AND 
PURCHAS E PRICE IS FULLY REFUNDABLE IF 
BOARD IS RETURNED UN DAM AGED WIT HIN 
14 DAYS . 

WITH 32K RAM 
l'llTH 16K RAM 
l'llTHOU TRAM CHIPS 
HARO ro Gf 1 PARIS ot l YINO RAMS! ' 
BARE SOARD AN 0 MA NUAl 

·c.:~, 

ASSE MBLED I 
TESTED 
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Cover C roft Dust Covers protect your hard
ware and your inves tment . Save mainte 
nance. downtime and look great . Our Dusi 
Covers come in hundreds of sizes each c us
tom designed lo fit a particular model of lermi· 
nol. CPU. Line Pr inter, Floppy Disk . They're a 
proven way lo help eliminate dust and dirt 
a ccumulation . improve system reliability and 
save m any l imes the cost in reduced mainte 
nance and downtim e. Wha t's more. you r 
satisfaction is 100% guaranteed. 

Cover Croft Dusi Covers are a vailable from 
you r local computer reloi ler $ 6 95 • $ 9 95 or contac t Cover C roff. • • 

Con you afford to wait any longer? 

([ ,:S9a~s¥.A~e!:.~~o~T 



Listing 7 continued: 
9 I• 0) R l:M 

9606 Rl:M THIS RO TINI: ACCEPTS ARRAYS OF STR I NG AND NUMBER 

9 DU9 REM FIELDS ANO PRODUCES A FORMATTED STRING RECORD 

9612 Rl:M BASl:D ON A TABLE BUILT INTO THE PROGRAM OR CREATED 

961~ RtM BY IS UB A/ 0 T ABLt BUILD PROGRAM I . 

9616 REM NUMBl:RS ARI: RIGHT J UST IF I ED DECIMAL POS I T I ON 

9618 REM OF Rl:AL NUMBERS ARE HELO ANO TRAILING ZEROS ARE 

9621 Rl:M ADD~O IF REQ U IRED . 

'! 6 2 2 R l:;M 

9624 REM I NPUT 
9 o 2 7 Rl:M VS ( I ) STRING FIELD ARRAY 
9630 REM V { I ) UMBER F I EL D ARRAY 
9633 Rl:M Y(I.Kl PARAMETER TABLE 
96)6 REM Y9 O OF F I ELDS INCLUDING BLANKS+ I 
9 Cd 9 Rl:M OUTPUT : 
9642 RtM US 0 TPUT STR ING RECORD 
9645 Rl:M VAR IABLt NAMES USE D 
9 6 4 K REM US . VS ( I l . WS . YS . V ( I ) . V I . V 2 . V) . V 4 . V5 . V6 • V 7 . V 8 . V9 . Y ( I . K l . Y 9 

9 6 4 9 R l:M 

'lo50 us-·· 
9652 Vl = U 
IJCd4 V2•0 
9656 FOR V9 = I TO Y9 · I 
9 6 5 8 WS •. • 

9660 V5 • Y( I . V9) 
9663 VJ=I T(Yl.l.V9)) 
9 6 6 6 ON V 5 GOTO 9 6 6 8 . 9 6 8 9 . 9 6 8 9 . 9 6 6 9 

9668 V l =Vl+I 
9669 FOR VK = I TO VJ 

9671 IF VS< > I GOTO 9675 
9672 YS =MIOS(VS(Vl) , VK . ll 
9675 IF vs- ·· OR V5=4 THl:N vs-· . 
9o78 IF V5•2 OR V5=J THEN vs - · · · 
9 I• K I WS = WS + Y S 

9684 Nl:XT VK 

DATA TERMINAL EQUIPMENT - FROM MICROMAIL 
New T.I. 810 printer S1.599.0D

LA34 DECwriter IV • Includes upper/lower casefrom DIABLO • 	 150 characters per second 
• 	RS 232C serial interlaceSQ99. oo DIABLO 1640 S2,920.00 • 	Adjustable forms tractor 

Receive-only S2.525.00 
• 	Upper/lower case, 9x7 dot matrix High-qualily daisywheel prinling at 
• 	 10, 12, 13.2, 16.5 characters/inch 45 cps.
• 	2, 3, 4, 6, 8 or 12 lines/inch 
• 22"W x 7"H x 15 '/i' 'D, 25 lbs. DIABLO 1650 S3.070.00• 	 110 or 300 baud, RS 232C serial 

ASCII Receive-only S2.675. 00 
• 	Friction feed, paper width 10 15" 

Metal daisywheel printing al 40 cps. 

SOROC IQ 120 s740.oo 
NEC Spinwriter 

• 	RS 232C, upper/lower case, lull SOROC IQ 140 S1, 130.00 Call or write for prices ASCII 
• 	Numeric keypad, protected fields • RS 232C and 20mA current loop 
• Cursor keys plus addressable cur· • Extensive edlllng lealures To Order: Send certified check (personal or company checks require 

sor 	 • 25th line terminal status display two weeks lo clear) including handling" and 6% sales lax ii delivered 
• 	Auxiliary extension port • 16 lunction keys (32 with shi ft) within Calilcrnia. 


'Handling: Less than $2,000, add 2%; over $2,000, add 1%. Everything 

shipped freight col lect In factory carlons with manufacturer's warranty. 


MtCROMAIL • BOX 3297 • SANTA ANA. CA 92703 
(714) 73 1-4338 
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Listing 7 cont inued: 

9!.X~ S=US+\\'S 

Q <• x 7 GOTO 9 7 I• O 

9 fl X '1 \ ' ~ - V 2 + I 
91>911 V7=1N I JV(V2JJ 

'169.I VJ a ll- tSTRS(V7)1-I 

9h94 YS-STRSJV(V2 I I 

9h91• I F ll - l- ISIYS . 11=·-· THl:N Vl=V7+1 

'!1•'!1 I~ M ll >SiYS.2 . 11 -· . · THEN V7=V7- 1 

9 I• 11 X I F l. I: I· I S I Y S . I I - • • • GOT 0 9 7 0 I 

9 I• 9 •! I ~ VI V 2 I> I U GOTO 9 7 0 I 

970(1 VJ-II (I 

'1711 1 I~ l.l:~ IS IYS . 11<>· - · THEN YS=M I DS(YS.l) 

9711.l V4=(YI J . V91 ' 101 - (Yl ' 10) 

970h IF , • .I GOTO 9721 

9711K II· V_l - l l:NIYS!=O GOTO 9716 

97119 FOR VK•I TO VJ -LI: IYS) 

9112 ws - ws+ · • 
971, . 1- Xl VK 

9 7 I I• W S = \\IS+ Y S 

971X GO T O 97.17 

9721 I F VJ. l >=VJ.V 4 GOTO 9669 

972 -1 II· I NT(V(V2)1•V(V2) T HEN YS•YS+' 

9727 Vh•U 

9 72X V7•V4+V7+1 

972'1 V7•VJ-V7 

9 7 .\ I FOR V x= I TO VJ 

9 7 .I J I ~ I I I V 7 + . 0 0 .I I> I V x . I ) GOTO 9 7 4 8 

97J6 Vh•Vh+I 

97.19 VS=MIDSiY S .V h . I I 

9742 IF vs-·· T HI: vs - ·o· 
9743 WS=WS+VS 

974.I GOTO 97.14 

97 4x ws - ws+ · • 
9 7.14 Nl:XT VK 

97)7 U S =U S+WS 

97h0 Nl:XT V9 

9 76 .\ R l:TURN 

9997 l:ND 

Text con ti1111ed fronr page 176: 

Linc. This is done with a FORTRAN type 
form at statement which defines: 

A Alphabetic or String Field. 

I Integer Number . 

F Floating Po inL or Rea l Number . 

X Bl ank. 


Table 1 shows how these formats are used. 
The format definition routine takes the 

format srr-ing statement (F$) and converts it 
into a 3 column array (V). The first co lumn 
defines th e type of field : string, alphanu
meric, intege1-, real, or blan k. The second 
column provides the starti ng pos ition of the 
fie ld within the 1·eco1·d. The third fie ld pro
vides the length of the fie ld and number of 
decimal positions. This routine creates a 
parameter table that is used by the other 
routines. 

The parameter table could also be bui lt 
using value from DATA statements read in to 
the proper variables thus el iminating the table 
build routine. Once the table is created, it can 
be used with INPUT, READ an d PRINT 

. " 

Copies of these routi nes are available for $5 on 
paper tape o r Tarbe ll f ormat cassettes for 8 K 
V3 .1, 3 .2 and 4.0 BAS IC from Elliam A ssociates, 
24000 Bessemer St, Woodland Hills CA 91367. 

Record Descripti on 
Product Class 
Product Code 
Descript ion 
Vendor Code 
Quantity On Order 
Quantity On Hand 
Sold Year T o Date 
Unit Sales Price 

Format Statement 

F$="(A2,A6,A 15~13,3 1 4,F7.2 ) " 

A2 
A6 
A15 
13 
14 
14 
14 
F7.2 

Data Record 
TWHD110V Tape Winder- ...._,,,,_...- ...... __,,, 

VS(1) VS(2) V$(3) 

statements to convert the input or output 
string into su-i ng and number array variab les. 
Any number or forma ts may be used in a 
program , but the format definition routi ne 
must be rerun each time a different format is 
used. 

Fi xed Form Inpu t 

The normal ac ti on of BASIC requires an 
en try for each field listed as a variable with 
en INPUT statement. Thisisanu isancewhcn 
you have an input and output (10) field 
record and the last f ive entr ies are blank 
most of the time. The fixed form input does 
not require that the trailing fi elds be 
entered, since they wi ll be blanked or zero 
fi ll ed. It is sometim es easier to kee p the 
keyed input in neat columns (fixed format) 
rathe1· than follow ing one fie ld after another 
(normal BAS IC). 

Example: 

Normal BASIC 

14,16,98 
1457,258,7 
2,3,7 

Fixed Format 

14 16 98 
1457 258 7 

2 3 7 

The main advantage is in inputting for
matted reco1-ds from cassette tape or floppy 
disk. (See for matted output section, para· 

107 45 37 123 27.00 
-...- -... 
V(1) V(2) V(3) V(4) V(5) 

Table 7: Format siatemenl 
and corresponding da ta 
record. The descriptions 
for formats used here ore 
FORTRAN types. The 
product class is an alpha
numeric quantity ha11i11g 
two characters, the prod· 
uct code consists of six 
alphanumeric characters 
and the description of 75 
characters. The particular 
11endor code is a 3 digit in
teger. The quantity on 
orde1; on hand and the 
number sold up 10 this 
date are all 4 digit integers. 
The unit sales price is a 
7 digit floating point num
ber with two digits after 
the decimal place and four 
digits before the decimal 
place. 
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graph after next, for fur ther di scussion of 
extern al 10 .) 

Free Form Input 

Now that formatted input has been pre
sented, let's look at the advantages and di s
advantages of free fo rm input. Th e major 
advantage is that da ta fie lds need on ly be 
separa ted by a blank and the routine wil l 
refo rm at that field to its proper place in the 
input record. Strings and m1mbers may be 
inter·mixed, bu t stri ngs containing leading 
blanks or bl anks with in the string must be 
enclosed with a deli miter. Th e ro utine de
limiter· is a pound sign (#), although any 
character mi gh t be used. Blan k fields mu st 
also be enclosed with delimi ters, and nu
meric fields require a ze ro. Each method has 
its advantages and drawbacks de pend ing on 
the type of data being handled. An exa mple 
is shown in ta bl e 2. 

Table 2: In this example a free form input is read by a formatting routine and 
stored on a record as indicated. 

Example : 

keyed input TW HD110V # TAPE WINDER # 107 45 123 27 .0 
format F$=" (A2,A6,A 15, 13,314 ,F7 .2) " 
record TWHDlOOVTA PE WINDER 107 45 123 27.00 

Table 3: Examples of how the format will affect the data that is being output. 
Note that some of the resulting output formats are indented. This is a result 
of leading blan!?s created to satisfy the format requirements fo r certain cases. 

Data Format Format Statement Output Format 

ABCDE A6 ABCDE 
AB CD EFG A6 ABCDEF 
123 14 123 
12345 14 
12 .34 F6.2 12.34 
12.3475 F6.2 12.35 
12. F6 .2 12 .00 
11234.1 F6.2 

Formatted Output 

Th e for matted outp ut routine uses the 
parameter table va lues and the variable array 
val ues in the V array and pl aces them in the 
output string. Bl anks as cal led out in the 
format stateme nt are inclu ded . Strings are 
left justified (start in the firs t position of the 
fi el d) and nu meric valu es are right justified 
(any spaces appear on the left). Numer-ic 
values large r th an the field ca ll out cause the 
field to be fil led with asterisks. Floa ting 
point (rea l) numbers with fewer than the 
requi red deci mal places are zero fi lled . Num
bers with more decim al pl aces th an the fo r·
mat allows are rounded as shown in tab le 3. 
Taking table 2 as an exa mp le input, the data 
could be printed with a differen t forma t 
such as in tab le 4. 

About the Routines 

The line nu mbers used by these routines 
are set high (above location 9000 in memory) 
so that BAS IC programs can be wri tte n 
un der them. Care mus t be taken that your 
programs do no t have line numbers higher 
than 9000. Al I of the variable names used in 
each routine are listed in the comme nts. 
These vari abl e names mus t not be used in 
your programs. All the comments are 
included before the routines so they may 
be deleted to save space. 

More About Records 

Obviously, it takes only a minimum 
amoun t of exLra code Lo switch fields, add 
str in g constants and perform mathematical 
fu nctions. Using the input data reco rd of 
table 1, the transformations in tab le 5 may 
be made. 

Once these routines ar-e in yo ur library, it 
is a simple matter to load them in to memory, 
to key in your program and to add format 
sta temen ts. • 

Table 4: Formal and ex Table 5: Some ty pical transformations that may be performed on the stored 
ample oulput using the and formatted data. The last line is the result of these transformations using 
format and lhe data in the given format . 
table 3. 

F$="(A2,X,A6,X,A15,13,3 15,F8.3)" 

TWHD 100V Tape Wi nder 107 45 37 123 2 7 .00 


V$(1 )="Retai l Val ue OIH" change a string 
V$(2)= V $(3) move a string 
V(1 )=V(J) • V(5) calcu late a value 
F$="(A16 2X A 15 F8 2) " format 
Retail Val~e OIH 'T~pe Winder 199.00 output record 
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"'mmommomoomoeoomooommiill9ruillllmo~oomoooooomomm1nu.21ill~'· 

Ii Ii
TRS-80® CP!M® & CBASIC® 

BUSINESS SOFTWARE 


All MOD II CP/M's are not created equal i:: 

Find out why ours is the Better Business Buy! i 
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 
I
The Genu ine Article: 

Osborne & Assoc. CBASIC source programs-

O&A Payroll w/Cost Accounting ..... $ 250.00 

O&A Accts. Rec./Accts. Payable ... 250.00 

O&A General Ledger w/Cash Journal. 250.00 

O&A CBASIC books for above (each) .... 15.00 


Send 30¢ SASE for CP/M Users Group software 
list & free "CP/M Primer". i:::I 

· TRS·80 is a registe red trademark of Radio S hack. a Tandy company 
• CP/M is a registered trademark of D1gltal esearch ~ 
• CBASIC 1s a registered trademark of Software Systems 

~~~l~ l~ L!, l ~ IC '§. (714 1 848·1922e ~ 
IS 

8041 NEWMAN AVENUE • SUI TE 208 • HUNTINGTON BEAC H CALI FORNIA 92U 47 

irlmTnmITTTIITTnrffiilmlITTTimTnmrmirmlmlITTTI>nTimnnmm 

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

Offered Exclusively By 

Pan Artlerican lladlO lllaeK
Electromcs, Inc. A Au1horizedSales cenier 

1117 CONWAY MISSION, TEXAS 78572 

Toll Free 800/531-7466 

Texas & Main No. 512/ 581-2765 


NO TAXES collected on out·of-state shipments.• 
FREE delivery available on minimum orders. . · · . . · 
WARRANTIES honored by Radio Shack®. •• 
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Let's Talk LISP 

by Laurent Siklossy 
Prentice-Hall, 
Englewood Cliffs NJ 1976 
237 pages hardcover 
$14.20 

Let's Talk LISP is a fun 
and useful book to read, at 
least for those of us who 
learn best when the material 
is presented in an interesting 
way . This is especially 
helpful for LISP, because for 
someone who is familiar 
with traditional program
ming languages, LISP seems 
very peculiar at first. After 
reading Let's Talk LISP and 
writing a few programs, I 
wondered how I had man
aged to avoid LISP for so 
long. 

The structure of the book 
is extremely straigh tforward. 

The first two chapters intro
duce the fundamental 
building blocks of LISP. 
After that, the reader is led 
through function definitions, 
recursion, MAP functions, 
and assorted elements of the 
language. Midway through 
the book, the author 
demonstrates how to write a 
LISP interpreter in LISP, 
and discusses the storage 
functions of LISP . At this 
point the reader has been 
introduced to almost 
everything in the language, 
but is probably not certain 
how to write a program. 
The remainder of the book 
consists of programming 
examples . 

The first question which 
one should ask of a LISP 
book is how it treats 
language variations; LISP is 
not standardized . There are 
two major dialects (EV AL 

and EVALQUOTE), and 
many variations between 
implementations of the same 
dialect. The author discusses 
both of the major dialects, 
and points out where 
implementations are likely 
to differ. I have used two 
versions of LISP: a large 
version running on an 
Amdahl 470 and a Z80 ver
sion which was adapted 
from Dr Dobb 's Journal of 
Computer Calisthenics and 
Orthodontia, number 30. 
Neither of these implementa
tions matched the language 
used in Let's Talk LISP, but 
neither of them required 
much work to make the 
sample programs run . In 
short, the book attempts to 
cover possible differences, 
and gets most of them, but 
unless you are using 
MACLISP at MIT, you will 
have to make some changes. 

If you want to learn LISP 
and you are not turned off 
by a lighthearted but 
thorough treatment of the 
subject, Let's Talk LISP is a 
good book to read . 

0 Rush me your free catalog! 

Company ----------- Address ___________ _ ~ 

City ------------- 
State Zip,___ ___ 


Clip and Mail Coupon Today lo: 

Edmund Scientific Co., Dep12017 KH04 

Edscorp. Building, Barrington. N.J. 08007 


No. 153 ci 980 Edmund Scienlific Co, 

John A Lehman 
716 Hutchins //2 
Ann Arbor Ml 48103 

Godel, Escher, Bach: An 
Eternal Golden Braid 

Douglas R Hofstadter 
Basic Books 
New York 1979 
742 pages plus notes and 
references , hardco ver 
$18.95 

Godel, Escher, Bach is a 
book of youthful wisdom 
and deep beauty. It spans 
the domains of art, science 
and philosophy - a fact 
which evidently causes con
siderable consternation to 
book store clerks, who occa
sionally misshelve it with 
the "occult." 

At some fundamental 
level, the works of Bach, 
Escher and Godel may be 
seen as variant manifes
tations of a single common 
theme. Hofstadter uses this 
theme of recursion or self
reference to unify his explo 
ration of questions _nd 
issues from such apparently 
disparate fields as artificial 
intelligence and molecular 
biology. 

Godel, Escher, Bach is an 
enchanting book, in the 
same sense that Lewis 
Carroll's writings are 
enchanting. Although 
Hofstadter, a contemporary 
American, writes more 
idiomatically and with less 
polish than Lewis Carroll, 
the book's childlike exu 
berance, together with 
artistic forms, whimsical 
passages and concealed 
meanings, make it a sheer 
delight. The entire book has 
the form of a fugue - it is 
what it is about. Prose and 
dialogues alternate. The 
latter are in the spirit of 
Lewis Carroll and each imi
tates the form of a particular 
Bach composition. 

Hofstadter is a physicist 
by training and a computer 
scientist by vocation. 
Students of artificial in
telligence will appreciate his 
deeply knowledgeable treat
ment of this subject. Of 
particular interest are his 
remarks concerning 
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Shown Is LI!vel t 
Lawiol 11 lnclude111 
Alphanumeric ke yped. 

Ltd. 

32 E. Main Street• Milan Michigan 48160 • (313) 439-1400 

COMPUTER ENTHUSIASTS. CLUBS 

DISCOVER 
BADGE POWER 


Discover the powet to inform. surprise . humor. protest or identify . Badge· 
A·Minit gives you that power and more! This is the system that started a 

• t •+6 

badge and bunon making revolution. With the patented, BUT·N·LOK dies. 
sturdy hand die press and badge parts (that cost just pennies eac t1). you 
create plnback badges. Use any slogan. emblem or pho.to·it's quick it s 
easy. it's inexpensive. Make one or one hundred. aryy time. any place. 
LOWEST PRICE EVER. Here's a complete badgemak1ng system at a new, 
low price. Starter kit includes steel and Lexan die press; precision mold· 
ed, cotor·coded dies; quality, virgin metal badge parts; and illustratedMEMBER 
Instruct ions. Everthing yoo need for $17 .95. 
FREE CATALOG. Send this coupon today. Receive the new 64 ·page. all 
color Badge-A-Mini! catalog, tree. See how your BadgeAMinit creates 
keychains. mirrors, magnetic and adhesive badges. Includes many 
products useful tor your ottice, club or home. - 

0 YES . RUSH ME the Bad~e·A·M1ni1 s1a rte1 krl for on ly 
SI 795 plus SI 75 sh•op1ng 1111 res add S.90 tax\ 

D Personal cneck or m o enclosed O u,e charge card below O VISA O Mamrcharge 

0 SEND ME FREE . lhe all color B•Oge·A·Momt ca talog . 0 Am Express O Diners Club 

Co•dif Cord// _____________________ _ 

lntertank #IMC) - ------- Elp . dal•---- --- -- 
Signature ____ __________________ _ 

Nam• -----------------------

Ad drm -----------------------
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Dealerships Available 

MULT l-TERMINAL 
SMALL BUSINESS COMPUTERS 

SYSTEm 4(] 

IBC svstem 40 with 64K $4.700 • Up lo 6 CRT'slprlnlers can aper.le tnd e· 
byta memory, 2.4M byte dis k pendently anu slm ultaneous]y. Syslem 40 
slorage. cab inet. and multi· has dynamic me mory all aca llon. reentrant 
user op mllng system with code. and veclored Int errupt. Ope,.llng 
BASIC syslem run s loreground, background. In· 
Addlllon el 2.4M bvle disk 1.950 teractlve, and ha lch. BASI C has mu ltip le 
st ora ge key ISAM , 
Addit ional 20M byte disk 4,000 • App Ilea lions soil wa re for mounllng. order 
slorage !winchester] enlry/ lnvenlory conlrol. and manufaclur· 
CRT terminal 895 In g available soon. 
Prlnler 150 cps 1.B95 
Chmcler printer 155 cpsl 2.695 

!BC/I NTEGRATED BUSINESS COMPUTERS 

22010 Wilmington Ave., Suile 306, Carson, CA 90745 


(213) 518-4245 'dealer prices 

ccs 
( 'QRJ>OUArt.'COMPun:usr....rH,,IS. INC. 

615 Lino llo.nod. Atiordeon, N.ewJt,Uf 017;f 1 hllPphone 201-583-4412 


c 

THE PROGRAMMING LANGUAGE 

HEWLETT PACKARD 1000 USERS 


HAVE BEEN WAITING FOR. 


• lnlorfaces lo Iha comple te HP1000 software bas& 

• M.nchlno cont rol lound pre11iously only In assembly tongua ge 

• Easi l)I !iupports SUuctured Prog ramming 

• Includes lho porlablo 110 Libra ry with Printl and Scant 

• Macro-prepass 

• Complh!!!i on th o HP RTE·IV 

• Al lows embod dod assembler 
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representations of 
knowledge, and his specu
la tions concerning the future 
of artificial intelligence. For 
example, 

"Question: Will a com
puter program ever 
write beautiful music? 
Speculation: Yes, but 
not soon. Music is a 
language of emotions, 
and until programs 
have emotions as com
plex as ours, there is no 
way a program will 
write anything beaut1ful 
. . . To think - and I 
have heard this sug
gested - that we might 
soon be able to com
mand a preprogrammed 
mass-produced mail 
order twenty-dollar 
desk-model 'music box' 
to bring forth from its 
sterile circuitry pieces 
which Chopin or Bach 
might have written had 
they lived longer is a 
grotesque and shamefuJ 
misestimation of the 
depth of the human 
spirit . .." 

Psychologists and other 
scientists who study humans 
are customarily reluctant to 
deal with such elusive topics 
as "consciousness" or "free 
will." Hofstadter has no 
such reticence, and conse
quently contributes unique 
and appealing insights to 
these subjects . In view of 
the book's global frame of 
reference, it is important to 
stress that the author is not 
reckless. On the contrary, 
one of his topics concerns 
the "nature of evidence," 
and in this regard it is clear 
that his own implicit criteria 
of acceptable evidence are 
definitely conservative. 
Neither is he a bigot, scien
tific or otherwise. His 
approach to centuries-old 
problems and dilemmas is 
characterized by carefulness 
and fair-mindedness. 

An interesting paradox 
arises from the observation 
that no two human brains 
are perfectly isomorphic; yet 
humans have a powerful 
ability to communicate with 
other humans, however 
remote in time or place. 

Hofstadter invents the con
cept of a "partial software 
isomorphism" between the 
brains of people who have 
similar thinking styles. An 
analysis of "Jabberwocky" 
translations clearly reveals 
the impossibility of exact 
translation between even 
closely related languages . 
One cannot help thinking 
that Hofstadter's book itself 
must represent the ultimate 
challenge for a translator. 
The dialogues not infre
quently contain more than 
two levels of meaning. 
There are puns and 
acrostics, word puzzles and 
number puzzles - indeed, 
levels of meaning sometimes 
communicate with one 
another. 

AJthough the prose is 
tractable, it is manifestly 
impossible to convey the 
true flavor of the book or to 
completely describe its sub
ject matter in a brief review. 
Perhaps the best synopsis is 
found in the book on page 
370, where the author 
diagrams a "tiny portion" of 
his "semantic network." This 

"tiny portion" contains more 
than 100 interrelated sym
bols including: Truth vs 
provability , Godel code, 
Genetic code, Recursion, 
Figure vs ground, Escher, 
Canons and fugues, RICER
CAR, Holism vs reduc
tionism, Minds, Computers, 
Turing and more . What 
Hofstadter has to say on 
these subjects is uniquely 
interesting because it is 
founded on knowledge, 
derived by honest (unpre
judiced) reasoning and 
expressed with a simple 
lucidity . 

In the past few decades, 
much has been said and 
written about "intelligence," 
a concept now suspect but 
once thought to have a clear 
intuitive meaning. Whatever 
human intelligence is, one 
feels that this book 
manifests its highest 
qualities. Godel, Escher, 
Bach is an exceptionally 
good book.• 

W Lloyd Milligan 
8604 Maywood Dr 
Columbia SC 29209 

e@mpafQi 
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. I includes controller with software in Eprom, 
disk power supply and one packaged Shugart SA400 
Drive. 

224 SE 16th St. AMES, IA 50010 
P.O. BOX 687 (515) 232-8187 
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SOFTWARE TOOLS

£• C compilers and cross-compilers for 
PDP-11's, LSl-11's, 8080's and Z/80's, with 
complete runtime library. The full lan
guage is supported with efficient code 
generation. 
• Interface libraries giving access to all 

system directives for UNIX';.:· RT-11 , 

RSX-11M, RSTS/E, IAS, CP/M, COOS and 

ISIS-11. 

• A-Natural narrative assembler for 8080's 

and Z/80's with librarian and linking loader. 

• Over 175 installations in less than one 

year. 


( UNIX is a (rad ema r k of Bell Laboratories. 

Continuing maintenance and training available. An 
affordable alternative to A ssembler, Fortran or Pascal, 
for as liule as $500 per compiler binary license. 
Catalogue and references available upon reques t. 
W rite to 

Whitesmiths, Ltd. 
127 East 59th Street· New)fak NY 10022 · 212 799-1200 
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MAGSAMT 

KEYED FILE 


MANAGEMENT SYSTEM 

Sophisticated applications made simple. 
Put data al your fingert ips . easi ly accessed . displayed and 
updated by key MAGSAM'" allows your CBASIC programs to 
crea1e and access soph is ticated keyed Ille structures through 
simple CBASIC statement5 
Powerful , affordable, and easy to use. 
MAGSAM '" is now available on three vers ions o llenng an array o f 
features and capa b1ht1es Standard MAGSAM'" fea tures include 
random by key . sequen tial by key , generic by key. randomly by 
record number . and physical sequential access techniques. Each 
MAG SAM '" Package 1ncudes the MAGSAM '" hie ma nager. luloro al 
p rogram . hie dump u 111 11y. User Guide. Reference Card . and o ne 
year update service 
• MAGSAM '" - Most advanced version Secondary Indexing w ith 
any number o l keys. and Record and Key Deletion w11h au1o mat1c 
reuse of lreed space S145t 
• MAGSAM 11·· - Single Key suppor t with full Record and Key 
Delele capability . . S99t 
• MAGSAM I'" - Entry level version Single Key supporl w it hout 
Dele1e functions . . . S75t 
• MAGSAM'" User Guide only - comprehensive tu torial and 
reference manual S15 

Available for 8" so ft sec tor . M1cro pol 1s. and TRS-80 disk lo rmats 
Requires CPI M' o r de11vat1ve and CBASIC Distributed as CBASIC 
subroutines in source form 
Visa and M as terchagre welco me. Dealer and OEM 1nquir1es 
inv ited 

(MAG) MICRO APPLICATIONS GROUP 

7300 CALDUS AVENUE 
VAN NUYS. CA 91406 

~ Tradema rk o f D191 1a l ReseaJCh t Single sHe l1c:cnse 

CP/M 2.0 
Expand the horizons of your TRS-80 

model II with the indust ry standard oper

ating system, CP/ M version 2.0 , and get 

these advantages over TRSDOS: 


• 	 compatible with hundreds of existing 

software packages 


• 	 wide choice of programming 

languages: BASIC, PASCAL, FORTRAN , 

COBOL, C, ASSEMBLER, and others 


• 	 faster disk access 

• 	 more storage per diskette 

• 	 assembler, editor, file handler, and 

dynamic debugger included with 

the operating system 


Introductory price: $175 includ ing manuals 

For full details abou t how CP/ M 2.0 can 
imorove lhe performance of yourTRS·SO 
model II . con tact: 

PICKLES & TROUT 
P 0 BOX 1206. GOLETA. CA 'J:!O 17. f805l % 7-'1563 

CP/ M is a tradeina<k o f Dig ital Aesea~ch Inc TRS~80 is a lfademark or Tandy Corp_ 
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A Financial 

Analysis Program 


Introduction 
Financial ana lysis, as it will be used 

in this art icle, means the study and 
ana lysis of financia l statements. 
Financial sta tements are the docu 
ments which are produced by an ac
coun ting system; they report the posi 
tion of a firm (such as the balance 
sheets shown in table 1) and how well 
it has done over the las t period (in
come statements). They are used both 
by small businesses and by major cor
porations. The latter are. req uired to 
make public statements in annua l 
reports and in fili ngs with the 
Securit ies and Exchange Commission; 
these statements se rve as one of the 
primary sources of information to 
investors. 

The program logic described in 
figure 1 is versatile enough to work 
on the financial sta tements of a lmost 
any company, although some state
ments may first need to be consoli 
dated a bit. The basic tools used to 
a na lyze statements are ratios and 
percentages . These can be calculated 
for a firm, and then compared with 
both the firm 's previous performance 
and with o ther firms in the same in-

About the Author 
f <.J h11 A l t' /1111<111 is a docto ral st11de11/ i11 
business administration at the University of 
Micl1ign11 . 
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dustry. In this way, a comprehensive 
study can eval uate the position of the 
firm and identify trends in perfor
ma nce . 

There are a number of different 
people who can make use of this sort 
of analysis . Investors form a major 
group. Those who wish to make thei r 
own investmen t decisions rather than 
follow the suggestions of a broker or 
other advisor, usually want to base 
their investments on something more 
than blind fa ith . The analysis of 
financial statemen ts is a good way to 
begin eva luating prospective invest
ments . Unfortunately, many inves
tors wish to eval uate a fairly large 
number of possibilities. This may pre
sent problems because the detailed 
analysis of ratios and percentages 
needed to evaluate your investments 
requires a great deal of time to 
calculate. This is where the personal 
computer comes in . Wi th this pro
gra m, you ca n evaluate a set of de 
tai led reports in about the same time 
it takes to calcu late a simple percen
tage analysis with a calculator . The 
results may be used as is, or used as 
inputs to any statistica l calcula tions 
which you wish to use . In short, a 
persona l c mputer can significantly 
reduce the time spent on the tedious 
calculation involved in financial 
ana lysis, and leave the analyst more 

time for creative thought. 
Investors are not the only ones who 

can use this so rt of program. Banks 
regula rly use ratio and percentage 
analysis to evaluate loan applications 
from businesses . Many banks are well 
equipped with computing fac ilities. 
But the businessman who is app lying 
for the loan is often not. A banker is 
likely to be impressed if the financia l 
statements submitted with the loan 
application include ratios and percen 
tages . Not only does it make the 
banker's job easier , but it indicates 
that the applicant is well prepared. 

A pro forma statement is a useful 
indicator to provide. These are fo re
casts of your financial position at 
some future point (eg: when the loan 
falls due). The program will also 
calcu late pro formas. 

Aside from using all of these fina n
cial indicators to impress the bank , a 
small businessman might want to use 
them to analyze his business . Where 
are things going we ll , and what 
weaknesses cou ld stand some atten
tion? There is plenty of available 
documentation which shows how to 
interpret ratios and percentages , but 
again, the calculations are ted ious. 

This program might also prove 
useful for the financial analyst- pro
fessional or academic . Since I count 
myself in the latter category, l have 



Table 1: The financial statements from the MITS corporation before it was absorbed. These figures come from the Annual Report. 
This illustrates tlte fonnat used in a standard financial report. 

MITS INC 

Balance Sheet 

December 31 1975 and 1974 

Assets 

1975 1974 

Current Assets: 
Cash $ 112,461 $ 30,596 
Accounts receivable, less allowance 

for doubtful accounts of $5,500, 
$2,500 in 1974 (Note 2) 258,790 35,808 

Notes receivable, stockholder 350 350 
Inventories (Note 2) 640.432 266.219 
Current portion of prepaid expenses 104,809 33,986 

Total current assets 1, 116.842 366.959 

Property. plant and equipment (at cost) 
(Notes 2 and 3): 

Tooling 225,821 117,669 
Transportation 130.607 8,140 
Shop equipment 55, 150 13,349 
Office equipment 40,305 24,931 
Leasehold improvements 12,749 9,848 
Drafting equipment 5.753 2,694 

470.385 176,631 
Less accumulated depreciation 119,248 58,233 

351,137 118,398 
Other assets: 

Deposits 1,766 240 
Deferred portion of prepaid expenses 29,938 

31,704 240 

,. $ 1.499,683 $ 485,597 

See accompanying accountants' report and notes to financial statements. 

Llabflltles and Stockholders' Equity (Deficit) 

1975 1974 

Current liabilities: 
Accounts payable • trade 
Customer deposits 
Working capital loans (Note 2) 

$ 331,791 
455,425 
321 ,463 

$ 171 ,279 
85.517 

406,963 
Current portion of long-term debt 

(Note 3) 
Accrued liabilities 

39,288 
83.327 

8,602 
17,944 

Total current liabilities 1,231,294 690,305 

Deferred portion of long-term debt 
(Note 3) 

Commitments (No1e 4) 
118,626 1,080 

Stockholders' equity: 
Common stock. $.01 par value, 25.000,000 

shares authorized, 947.495 shares 
issued In 1975, 902,940 shares issued 
In 1974 9.475 9,029 

Additional paid-In capital 
Reta ined deficit 

294,683 
(153,295) 

250,575 
(465 ,392) 

150,863 (205,788) 
Less treasury stock, at cost, 1, 100 shares 1,100 

149,763 (205.788) 

$ 1.499,683 $ 485.597 

Table 1 continued on page 194 
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Tnble J co 11ti1111 ~d: 

MITS INC 

Statement of Income (Loss) 

Years ended December 31 1975 and 197 4 

1975 1974 

Sa les $ 3,240.772 $ 959,972 

Cost ol sales 2,112,551 794,579 

Gross proli t 1,128.221 165,393 

Expenses: 
Selling 
Administrative 

441 ,596 
265,274 

152,407 
176,295 

Other income and deductions 109,254 50,795 
816,124 379,497 

Net income (loss) $312,097 $ (214,104) 

Nel income (loss) pe r common 
share $ .33 $ (.24) 

See accompanying accountants' report and notes 10 financial statemen ts. 

Try aReally Different Kind of Software 
for Your TRS-80, PET, or APPLE! 

Cross swords with a band ol das ta rdly 
robbers in thei r mountain lair in the 
Datestones of Ryn. You explore the 
caverns shown on your video dis play a nd 
vanquish the monste rs in real time. You 
have just 20 minutes to recover the pre· 
ious Datestones before time itsell s tops. 

Monsters-Melees-Magic ! 
The Datestones of Ryn introduces you 
to the s uperlative DUNJONQUEST game 
system. Other games in the series may pit 
you against an evi l wizard or the !rightful 
insectoid mons ters ol the god Aps ha i. In 
the Dates tones your main opponents a re 
human, but look out !or 01 her nas ty critl ers 
lu rking in th e darkness. You have 14 diHerent 
commands ranging from movi ng (as las t or 
as slow as you like s o long as you don't tire 
you rself our) 10 searc hing the walls !or 
secret doors. 

For just $ 14.95 you gel the Datestones of 
Ryn on cassette ready to play, and a superbly 
illustrated booklet that tells yo u a ll about the 
game. Please s pec ify the version you want 
TRS-80 (Level II. 16K), PET ( 16K old or new 
ROMS). or APPLE (32K Applesolt ). 

Ask your dea ler or send today ro : 

AUTOMATED ~ 
~~~~2LATIONS • 
P.O . Box 4232 
Mountain View. Ca. 94040 

California residents please add 6".. sales tax. 
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no doubt that the program is indeed 
useful for such people . l wrote this 
program to handle analytical pro
blems which I had to perform quite 
often . Again , the outputs from this . 
program may be used as they a re , or 
as inputs to additional analyses . 

Overview of the Program 
The program in li sting 1 is set up to : 

work on standard financial state
ments with data for up to ten periods. 
It is arranged to use a standard chart 
of accounts for the income statement 
and balance sheet. Since the chart of 
accounts is not very specific, more 
deta il ed statements will have to be 
condensed first. This would be neces
sary for ana lysis in any case, si nce . 
ratios are not usually calcula ted on ' 
the basis of all of th e different 
categories of inventory, etc . The ten · 
periods allowed may be either in · 
year or quarters, and the output will , 
be labe led correspondingly . Ten 
periods were selec ted since many . 
a nnua l reports and other published 
financial statements include ten-year 
summaries . 

For whichever periods are entered , 
the user may select either a ratio 
analysis , a percentage analysis, or 
both. The ratio ana lysis subroutine 
calcu lates fourteen different ratios . 
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Figure 1: Flowcliart of the financia l analysis progra111. 
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Listing 1: BA SIC lis l'i11g of I he fi11a11 cial analysis P'·ograrn . Th e en/ire pmgram and th e 
1ne111 ory space mq1.1i red fo r BA SIC rnn be stored in 16 K byles of 111em ory . A sample 
0 11 /µ 11/ of tlie pi·ogram analyz ing two y ears o f data is also i11c/11ded. 

1 0 Cf M F I N A~C IAL A~AL Y 0 J~ ,RAT I O ~I 


2 0 "fM /> L SO CO E ~ P 00 FQRi1A ~ llS I N G ~ QP AbS OL UT E I NC RE :'H .NTS 

2 1 ?EM l C33, 1 ll I S THE MAT "!'( FO P T H E F I N AN C IAL ST ATE.'.-1 !:.NT S 

22 '< EM PE "I OD EL E VEN IS TH E. SPACE FOR T!H . P ROF ORMA S 

23 PE'1 ~,~ ! S THE ACCn UNT N AME.~ VE CT O R 

2LI !"E M "i I S THE. RA T I O .NAME S, "IC l T HE. RAT I O VAL UE. S 


25 PE~1 Q I~• [· J C A TES r;JU P"TE."I S Q P YE ARS , C!-= COMPPN Y NAME 

2t "E.M b I S A f l"! '.: ! CE.LL P O ! N T E. 'l, ~1 I S A LA S T CELL PO INTER 

27 "<F M S '/ J TC H CHAN GE ~ b E T'•'E.lN TH E. TE.LlTYPE. AN D TH E. VI C:1E.O C' IS P L AY 

25 RPI l'P TO TB! PE" I Ot·S CAN [l E. TfSTE. C FQ'1. STA T EMENT S 2 1- 2 <.i 

29 '< EM ~HO '. 'L L' SE REMO VEL· J F YQll HA V E 1 t K O R LE. SS O f MEM OC!Y. 
3 0 'l !:.M l:;Y J OH N A L E. HMAN 

4 0 DI M l C33 , 10l.NH33J,RC 1 3 , 13>.'UC 13 l 

50 FO R J = l TO 3 3 :"EA D N HIJ : NE. XT l 

6 0 r ATA " SPL E.C ", " O TH 0 E V", "TO T I NC", "C GS", " DE. PR", "SGA" 

70 ['ATA ""INT'', ' "TA'(" , " L' I V", "TOTAL E.XP", "N E T I NC"" 

5 0 DP TP '" CASH", '"lC b L S", "IN V", "PP[.· I T E.MS", " TO T CU R•· 

Q O l'l'TA "Ll'~' C", " 9 L DG/EJJ I"", "A CC CEP'>'', '"TOT Fl XE ['", "OTH AS" 

I 0 0 [/'.OTA " TO T ASTS' ", "ACCT S PbL '", " NOT E S PbL '"• '"CUR LT" 
110 [1ATA " O THE. 0 .LIAB".""C L' R LJAEl".'"LT [Jf:.bT", "TO T LI Ab'" 
I 2 0 DATA "C STK" , ' "AP ! c••, "RE", "TOT CR"" 
130 FOP 1 = 1 TO l3: " EA[. "H l l : N E XT I 
140 CATA "Cl'""ENT", "AC! L' '" , "RCbL TO", '"!NV TO", "A S Sf:.T TO", "PROF ON SA L E.S " 
I 50 CATA ""0A'"• ' "RO l ' ", ' "EP S"" , "PAYOl' T", "f:.bT- lGlU ", "T INT EARNE D" , "bK/ SHARE" 
I !>0 INP UT ""GlUA'lTE.RS O'l YEARS•"; Ai 
170 ! F LEFTHA$,ll="Q" THEN 2 1 0 
1 8 0 I F LEFTJ< A'.f, I) ="Y"" THE.N 25 0 
I 90 GO TO I tO 
2 00 RE.M QUAqT r:. q s , L $ JS A LAbEL 
2 10 L $ ="QlJAOT E. PS" 
220 LET Q= . 25 

2 30 DEM At" n1C"EMENT 


2 40 GOTO 270 

250 L!="Y f A'IS •• 

2 6 0 Q= I 

270 JNP l ' T "COMPAN Y NAM!:" J C$ 


28 0 I NPl lT "FD'< IWIJ ·MANY PE.'IJO IJ S LO YO IJ HAVf:. FIG URES"JflJ 

290 HT Pl ' T "bE. GI NN ING WI TH JAN I Acy 0 F '"1iA T YE.AR"; y 

300' " O K, F1 Gl1 °E S FD" "JNJL!;·· B EG HlllJI N G ! N "J Y 

3 10 !'OR J =I TO 33 

3 2 0 F0° K= l TO N 

330 Yl= l NT(Y+ Q•K-ll 

3 4 0 ? N JC ,IJ ; " 1'0 P "; Y 1 

3 50 lNPl ' T Z CJ, Kl 

3 6 0 t'EX T K 

370 NEX T J 

3g(1 FO 'l J= I .,.0 N 
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4 50 ' ~' I TCH 
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4 9 0 I F LE f.,. H ti ~, I l =" Y '" T!H ~· ~ 3 (J 
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5 I 0 ? " l"L E i .O F A~' <'.•'F 0 YE < () e Wl " 

520 COTO Lr f(; 


5 ~ 0 GO' I' [' I CJ(l 
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5'!(, GOTO $ 4 C 
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These include the fo ll owing: current , 
quick, acid test , accounts receivable 
in days, inventory turnover, asset 
turnover, profit on sales, return on 
assets, return on investment , earnings 
per share (simple), dividend payout , 
debt / equi ty, times interest earned, 
and book value per share . A detai led 
description of the use of these ratios 
and how they are calculated is in
cluded in the glossary at the end of 
this artic le . Percentages will be 
calculated for each period in two 
groups . Income statement items wil l 
be presented as percent of total sa les; 
ba lance shee t items wi ll be presented 
as percent of total assets . 

In add ition to the above ana lyses, 
the program will calcula te pro fo rma 
income statements and balance 
sheets. As I mentioned earlier , a pro 
forma statement is a predic tion of 
wha t that statement will look like at a 
given ti me . The statements for the 
last period are the basis upon which 
the program calcu lates pro forma 
statements . These may be done by 
assuming a constant percen tage 
change for a ll accounts, or by giving 
dol lar amounts by which each 
accoun t is predicted to change. As 
well as calculating the pro forma 
statements, the program wi ll do ratio 
and / o r percentage analyses on the 
pro formas if desired. This is partic 
ularly useful when examining the 
effects of a lternate possibilities . It is 
possible to come up with several 
a lternatives for the coming period 
and observe the forecasted resu lt fo r 
each one. 

Computer Program 
The fina ncial ana lysis program has 

been written in BASIC and runs in 
16 K bytes or more, including the space 
required for BASIC. but not inclu
ding the space required for the system 
moni tor . If you are running it with 
only 16 K (as I do) you wil l either 
have to remove some of the remark 
statements from the listing o r adjust 
the dimension (DIM) statement to 
handle less than ten periods. 

The only periph eral-dependent 
part of the program is the SWITCH 
statement which occurs at lines 450 
and 1840. This is used to switch the 
logica l console device between user 
defined and the Teletype. The config
urat ion upon which I run it allows 
me to set up a ll of the statements 
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Circle 154 on Inquiry card . Circle 155 on inquiry ca rd. 

CP/M' SOFTWARE 


Word Processing For CP/M 
FMTText Formatter .. ....... , ....... ....... ..... . ... . S75 


Use FMT .1nd your text editor lo convert your CP/M sys tem to a 
powerful word processor. FMT rea1ures Include a utoma tic page 
headings ;ind footings , page numbering. cente ring, underscoring, 
cxtl' rnnl file merging . and in·line console input . FMT works with any 
video, CRT. or hardcopy terminal and printer combina tion. Added 
capnbi li1 1cs for daisy·wheel printers: superscripting, subscript ing, and 
half·hnc spacing. 

Run Cromemco Software Under CP/M 
ADAPTSoftware Interface . .. . .. ....... ...... . ........ . S50 


'ow p1u ca n gel Cromemco software lo run on your CP/M system. 
ADA PT inte rfaces those powerful Cromemco packages jexcept for 
Mull!· User BASIC! to any CP/M Version 1.4 system without patching . 
1\ DAPT wor ks wi thout changes for any memory size. 

Fast RATFOR 
RATFOR /RA1'iona l FORtran} ... .. . ...... ... . ...... . .. . S95 

RATFOR le is vou w ri1e structured code 1ha1 translates to MicroSoh o r 
Cromcmco l''ORTRAN. TSW 's RATFOR IRATional FORtran) 
prccompilcr runs at more 1han 1000 s1a tements per minute. 
Documcn1a11on includes "'Software Tools" book by Kernighan and 
Plougcr 1ADAPT and RATFOR packoges combined S 1251 

~y§Mi/j THE SOFTWARE WORKS - 8369 Vickers 
San Diego, CA 92 111 

[7 14) 569·172 1 

Z-80/TRS-80 "' 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, 


Notat ion and Diagrams 

Meaningful Analys is of 698 Commands 


in Formatted , Usable Tables 

Simple, Consistent Notat ion and Formats 


A Programmer's Book , Beginner or Experienced 

Ideal Text for Class Instruct ion 


Pricse: $17.95 Plus Tax and Sh ipping 

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. 


TOLL FREE ORDERING 


BYTE's New 

Toll-free you have a 

question relat

ed to a BYTESubscriber 
W.A.T.S. Line 

subscription, 

you are invited 

to call* 

(800)258-5485 

(800) 258-5485 
We 1honk you and look 

forward to serving you. 

These Fine 
Products and More 

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 
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NORTHSTAR ASM KIT 
HRZ·1 ·16K·D 1600. 1275. 
HRZ·1·32K·D 1995. 1580. 
HRZ·2-32K·D 2300. 1900. 
HRZ·1·32K·O 2300. 1750. 
HRZ·2·32K·O 2700. 2230. 

RAM·16K 365. 325. 
RAM·32K 565. 515. 

FPB·A 285. 220. 
MDS·A·D 710. 660. 
MDS-A-0 880. 830. 
EXTRA DRIVE·D 350. 
EXTRA ORIVE·O 525. 
HARD DISC SYSTEM CALL 
Most Northstar computers come 
standard with real wood cover, 2 
serial ports, 1 parallel port, real 
time clock, disc operating system 
and Northstar basic. 

TERMINAL 
SOROCl0·120 760. 
HAZELTINE 1400 760. 
HAZELTINE 1500 940. 
HAZEL TINE 1510 1050. 
TELEVI DEO 912 700. 
TELEVIDE0920 750. 

PRINTERS 
BASE·2 450. 
Tl·810 1580. 
CENTRONICS·799 970. 
NEC·5510 2550. 
NEC·5520 2800. 

SOFTWARE-DISCS-MISC 
AUTOSCRIBE 325. 
VERBATUM DISCS (10) 28. 
5FOOTRS·232CABLE 20. 
10FOOTRS·232CABLE 25. 
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using a video d isplay and then have 
the results printed on the Teletype. lf 
your sys tem does not allow for the 
SWITCH command , you can leave it 
ou t with no ill effects. 

If you have more than 16 K bytes 
of memory, you may want to ex tend 
Lhe str ings from lines 60 thru 120 and 
140 thni 150. This will make the out 
put more readable. 

GJossary 

accounts receivable in days: Ac
co unts receivab le are divided by total 
sa les to produce receivab le turnover 
µer year, th en divided by 365. This 
gives some indica tion of how fast 
receivables are being co llected. 
Valu es vary with industry. Gener
ally , t ire lower the nwnber of days, I 
the better. 

asset turnover : Net sa les div ided by 
average total assets. This is one indi- • 
cation of how well assets are being { 
~~. . 

book value per share: Common stock : 
divided by the number of sliares. 
How much the shares of stock are 
worth in an accounting sense. 

current ratio: A current account is · 
cash or anything which can be con
verted into cash with in one year. The . 
current ratio is obtained by dividing : 
the current assets by current liabi
lities. If the ratio is one. debts w/1ich 
must be paid w ithin one year are just , 
covered by assets w hich are expected ; 
to be 1-eceived with in one year. To 
maintain financial peace of mi11d the ; 
current ratio should be grea ter than · 
one. 

debt / equity ratio: Total liabilit ies 
divided by total assets (a lso referred . 
to as total equities). How nnic/1 of tli e 
f irm 's cap ital was furn ished by 
creditors as opposed to owners. It 1 

varies by indush'y, but the lower the · 
better fo r safe ty , and t/1 e higher tli e . 
better for earnings per share . T/1is . 
contradiction is due to sornething · 
called leverage, which is a fancy term 
for investing other people's money , 
and keeping the profits. 

dividend payout: Cash dividends · 
divided by net income. This sliows 
how much of earnings were paid to : 
investors as opposed to those kept for · 
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Circ le 157 on inquiry card . 

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 

Ci rcle 158 on inquiry card. 

theULTIMATE in 

CHEAP VIDEO 
BOOK&KIT 

ONLY $42.95 

q 

wau ·C 
Don Lanca sters "Cheap Vid.e;;:'concept allows almost 
unlimited options, including: 

* Scrolling · Full performance cursor. 
·X· Line/ Character formats of 16/ 32, 24180, 32/ 64 ... . 

or almost any thing.
* Graphics - up to 2 56 X 2 56 B &W; 96 X 128 COLOR 

(requireslow-cost option modules) 

* Works with 6502, 6800 and other micros. 

SPECIAL OFFER: Buy the Kit (uppercase alpha
numeric option included) & get the Book at 1/2 price. 

IDiA. ELECTRONICS. DEPT 11 ·B.1020 W. WILSHIRE BLVO .. OKLAHOMA CITY. OK 73116 

I'm So ld . PLEASE RUSH ..... ( ) S F.ND FRE E CATALOG 
( ) T VT·6 5,s Kit & Ch eap Video Cookbook · S4 2 .95 lenclosed l 
( ) TVT ·6 5/s Kit only (book required for assembly) -$39.95 

name:_ __________________ _ _ 
address:_ __________________ ~ 

city: state: z ip: ____ 

L~-~':!~i:!l~~~s__o_e!'~ ::_e_:_ _t~~O_ll!;~~L~~~~ !~~:.. ~~L~~o_111~~~!·_~}~~~-- __ 

ED SMITH'S SOFTWARE WORKS 

NEW 


6809 SOFTWARE TOOLS 


CROSSMAC A 6900 TO 6909 CROSS ASSEMBLER version of RRMAC 
which runs on your 6800 to produce reloca table 6809 object code from ex· 
isling (6800) or new (6809) source fil es . Hand les dele ted 6800 instructions 
via macros. Supplied with 6809 machine la nguage lin king loader . 

M68CX . .. .. . .. . .. . . .. . .. $200.00 

RRMAC RELOCATABLE RECURSIVE MACROASSEMBLER and LINKING 
LOADER for 6809. The one macro assembler with rea l macro capabilities . 
Reta ins all featu res of 6800 version . 

M69RR .... .. ..... .... .... $150.00 


M6809 RELOCATABLE DISASSEMBLER AND SEGMENTED SOURCE 
TEXT GENERATOR. An invaluable tool fo r modifying larg e ob ject pro · 
grams fo r reassembly on your system . 

M69RS ............... ..... $50.00 


M6809 RELOCATING ASSEMBLER and LINKING LOADER is a version of 
RRMAC wit hout its macro capab il ities . Retains all of RRMAC's program · 
mer conven ieuce featu res . 

M69AS ..... . . . . .. ..... .... $75.00 

All programs come complete with Programmer's Guide and extensively 
commented assembly listing . Availa ble on cassette or mini- floppy . Specify 
cassette, SSB disk , mini -flex d isk or FLEX 2.0 disk . 
Order d irectly by c hock o r MCNisa . Californ ia residents add 6% sales tax . Customers 
ouuiido of U.S . o r Canada add SS for air poslo9e & handling . 

Dealer mqwrics welcome. FLEX 1s • tra dernar f. of TSC 

Ed Smith's SOFTWARE WORKS 
P .0 . Box 339, Redondo Beach , CA 90277, (213) 373-3350 
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use by the firm. Tliis should be higli 
for an income stock and low for a 
growth stock (all otlwr things being 
equal). 

earnings per share: How much the 
firm made per share of common 
stock. Often this and t/1e price! 
earnings ratio are the only things 
investors look at. There are actually 
two ways of ca lculating the earnings 
per share ratio; the more complicated 
one would require a program much 
longer than that provided in this arti
cle. Both types of earnings per share 
ratios are required in annual reports, 
so it is best to rely 011 both for needed 
information if a firm has a compli
ca ted capital structure. 

inventory turnover: The cost of 
goods sold is divided by average in 
ventory, and this is div ided by 365. 

profit on sales: Net income div ided 
by net sales. This provides a very 
conservative es timate of profits . 
Therefore, it is frequent ly used when 
companies wish to appear as though 
they are not making much of a 
profit. 

quick ratio (acid test): Unlike the cur
rent ratio , the quick ratio does not 
consider inventory and prepaid ex
penses as current assets. Th e quick 
ratio takes cash , marketable securi
ties, and accounts receivab le, and 
divides these by cu rren t liabilities . 
The result is th e proportion of liabi
lities falling due within one y ear, 
which can be covered by assets sure 
to be worth cash. It is normally a 
little less than one. 

return on assets: Net in come divided 
by average total assets . How much 
you are making on what you have to 
make ir with. As w ith any profit 
measure, the /1igher the better. 

return on investment: Net incom e 
divided by the quantity assets minus 
liabilities . This shows how much th e 
firm made 011 what the owners put 
into it. A ssets which were bought 
with bo1·rowed money are not in
cluded in the base. 

times interest earned: The quantity of 
net income plus interest and tax 
payments divided by interest charges. 
This indicates how muc/1 more the 
firm made than was required to pay 
the inte,-est on its debt. A firm which 
has a times interes t earned ratio of 
less than one is bankrupt. 
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 7.49898 

RC&LS 

1974 1 . 37402 


19 75 17.2563 
!N V 


19 71' 54 . 823 

42.701'5 


PPD ITEMS 

19 74 


19 75 

6 .999 43 


1975 
 6.98874 

TOT CUil 

1974 75.5686 


197 5 74,4719 

LAND 


1971' 0 

1975 0 


BLDG/E!ll' 

1971' 36 . 371' 

19 75 
 31.3656 

AC:C I E"., 

I o 74 11. 99~ 


197 5 7 . 95155 

TOT fl)(E.t 


19 74 24 . 3'!2 


19 75 23 . "14 1 
0 TH AS 


19 74 • 049 .. 23 7 

197 5 2 . I 1405 


TOT A5 T 5 

1974 100 

1 ''7~ 100 


ACCT§ PEL 

19 74 35 . 27 18 

19 7 5 2 2. 12 .. 1 


NOTE. 5 P&L 
19 74 83 .9067 
19 75 21 . 435" 

C •R LT 

1974 1. 7 711'3 

1975 2. 61"7' 


OTHE. P LIAb 
1974 2 1.3059 
1975 35 . 9244 

CUR LIA& 
197" 142 . I 56 
19 75 82 . 10 36 

Li DEBT974 .222 .. 01 

975 7 . 9 1007 


TOT LI AB 

1971' 11'2. 378 

19 75 90. 0137 


c STK 


19 74 1. 8 593f 

1975 • f318 


AP! C 

1974 ~ 1. !-0 l 4 

19 75 19 . 6497 


RE 

1974 -9 5 . 839 1 

1975 -10.2218 


TOT 	 CR 

1971' 100 

1975 100 


DO YOU WANT TO CREATE. A PROFO'l:"!A I NCOME STATE.MEN T7 YE.S 
DO YOU WANT TO USE 'i C~AN GES FROM LAST PE.RI 0 D? YE.S 
CHANGE FOP SALES 
7 100 
CHANGE FOR OTH REV 
7 0 
CHANGE FOR TOT INC 

100 
CHANGE FO'l CG!' 
7 50 
CHANGE FO'l DE.PR 
? 50 
CHANGE. FOR SGA 
1 50 
CHANGE. FO'l I NT 
1 50 
CHANGE FOR TAX 
? 50 
CHANGE. FOR DIV 
7 50 
MOVE PAPEll TO TOP OF PAGE AND P'!E.SS A KE.Y? 

:'1 1 TS 

SALE.5 6 o 48154E.+06 
0 TH "E'' 0 
TOT INC. t . 4'! 154E•Ot 
CGS J . I t8'!3E.•0f 
D E.PR 91500 
SGA 1. 0603 1E•Of 
I NT 60000 
TAX 0 
DIV 0 

TOTAL EXP 4, 380f;JE•06 
2 . I 009 I E.•06NET INC 

DO YOfl ~'ANT A J ANALYSIS OF THE. PROFO'lMA? YE.S 
MOVE PAPE.R TO TOP OF PAGE ~ P'!ESS A KEY? 

K 
INCOME. STATEMENT ITEMS AS~ OF TOT AL I NCOME 

SALES 
1976 100 

0 TH llf.V 
1976 0 

TOT INC 
19H 100 

CGS 
19 7f 

DE.PR 
197f 1. 41 I 7 

5GA 
19 76 16 . 3588 

INT 
1976 . 925705 

TAX 
19 7f; 0 

DIV 
1976 0 

TOTAL EXP 
19 7f- 67 . 5'!62 

NET IN C 
1976 32.4138 

DO YOU WAN T ANOTHER PROFORMA? NO • 
February 1980 "' BYTE Publioalions Inc 201 

http:TATE'1E.NT


Another Plotter to 

Toy With, Revisited 


Design and Construction Details 

Following the suggestion of Peter 
Lucas in the February 1979 issue of 
BYTE ("Another Plotter to Toy 
With ," page 66) I built a plotter using 
an Etch-A-Sketch and two stepper 
motors . After solving the interface 
problem, 1connected it to an l / O (in
pu t/ output ) port on my KIM-1 which 
is equipped with a teletypewriter, 8 K 
bytes of extra memory, and Tiny 
BASIC. Photo 1 shows the result: 
s tepper motors mounted on the Etch
A-Sketch, along with a circuit board. 
The KJM-1 controls the apparatus 
using 4 bits of an l/O port. The step
per motors can be driven by any 
other computer having 4 bits of 
tra nsistor-t ransistor logic (TTL) leve l 
output available . 

The Etch-A-Sketch proved to be 
able to draw bar graphs with 
excellent results, drawing an even, 
horizontal baseline, whi le accurately 
reproducing data from the computer's 
memory. l later tried geometric 
fi gures , including a parabola . Because 
each step is only 0.0085 inches (0.216 
mm ), the device gives good approxi
mations of curves . The main limita
tion of my plotti ng system resides in 
the inabi lity of Tiny BASIC to handle 
fractional numeric values. 

Stepping Motors and Ddvers 
North American Philips series 

82701 stepping motors were chosen 
for d rivers , even though the Etch-A
Sketch does not require all of the 
torque that these motors can pro
duce. The extra torque will come in 

202 February )980 >C: 1 B'l'TE Publi('<ilit,n!t Inc 

Robert K Newcomb 
502 Washington Ave 

Wilmette IL 60091 

Photo 1: Th e stepper m o lo r an d co11trol asse1nbly is mou11ted 0 11 the Etcli-A-Sketcli . · 
Th e kn obs have been ,·em oved lo allow at1ac/1111ent of the driven gears to the shafts. 

handy if you later wish to drive 
something else. The motors are 
driven by North American Philips (or 
Signetics) SAA 1027 driver integrated 
circuits which produce the succession 
of pulses needed to energize the four 
windings on each motor. Each driver 
receives toggling pulses to rotate the 
motor shaft, while a high or low-level 
signa l on the rotation input deter
mines direction. A single 7406 buffer 
takes 5 V from the output ports and 
provides 12 V switching to both 

drivers . Figure J shows the circuit 
diagram. Each motor has an output , 
torque of 7 ounce-inches at fifty steps 
per second and drives the Etch-A
Sketch through a 5 to 8 reduction 
gear. 

EJec trical Constr uction 
A pre-etched and drilled Calectro 

}4-404 circuit board was used , after I 
sawed off the ends (to clear the step
per motors) and drilled ho les for 
stand-offs . Two 14-pin integrated cir



+SV + 12 v 

2 .2K 2.2K 

PAO 

3PAI 

+12V
IC I 12 K 12K 
7406 

2 

4 

IC 2 
$AA l 0 2 7 1son 

15 IW4T RIGGER V9 

5
GNO 

3b CW/CCW IN4001 
TYPICAL 

+1 2 v OF 4 
10 0 

614 Vp 0 1 NUMBER 2 GRAY 
8

1 
0 .lµF 02 NUMBER 2 YELLOW 

9
03 NUMBER I GRAY 

2 SET 04 IIINPUT 

+ SV + 12 v 

2 .2K 2.2K 

5
PA 2 

9 

15 

12 K 12 K 

6 

B 3dPA 3 

+12vIC I 
7406 14 

Number 

IC1 

IC2 

IC3 

Type 

7406 

SAA 1027 

SAA1027 

+5V 

11.13.14 

GND 

7 

5.12 

5.12 

lO. lµF 

2 

GNO 
12 

12 

NUMBER I YELLOW 

+ 12V 

~NUMBERS I ANO 2 
RED ANO BLACK 

NUMBER 2 GRAY 

NUMBER 2 YELLOW 

NUMBER I GRAY 

NUMBER I YELLOW 

+12V 

~NUMBERS I AND 2 
RED ANO BLACK 

+f2V 
I C 3 

SA A l 027 
 1son 

4 IW 
TRI GG ER V9 

5
GND 

IN4001 
CW/C CW TYPICAL 

OF 4 

6
Vp 0 1 

02 B 

903 
SET 04 IIINPUT 

GNO 

Figure 1: Schematic d iagram of th e stepµ er motor co11trol nnd drive circuit . Th e i11tegrated circu it IC2 controls the X axis; !CJ drives 
the motor fo r the Y axis . 

cuit sockets were mounted, one for 
the 7406 buffer and one to receive flat 
wire connections from the computer. 
For the 12 V power supply , run a 
two conductor, #18 cord directly to a 
fused (l 1/ 2 A) unregulated 12 V power 
suppl y (18 V maximum peak). 
Number 22 wire should be used for all 
other connections. The last step in 
wiring shou ld be to connect the step
per motors . 

Mechanical Construction 
The motor frame is a 3/i 6 inch 

(0.476 cm) thick alumin um plate , cut 
to 2 '12 by 11 inch (6 .35 by 27 .94 cm) 
dimensions, with the stepping moto rs 
mounted on 8 1/ 4 inch (20.95 cm) 
centers to match the Etch-A-Sketch . 
You must drill clearance ho les for the 
motor shafts (big enough to clear the 
twenty-tooth gea rs), and drill for the 
fo llowing items : fo ur holes for circui t 
board stand-offs, two mounting holes 
per motor, and two holes at each end 
for the locating pieces that center the 
Etch-A-Sketch under the motor 

mount. Use of a drill press speeds up 
this work considerab ly . These 
locating pieces are ·Ya by 1 by 1% 
inches (0 .95 by 2.54 by 4 .76 cm) long 
and are tapped at the top for two 
screws each, and at bottom for two 
screws which ho ld a 1/ 4 by 1 by 11 
inch (0.635 by 2.54 by 27.94 cm) 
clamp piece that keeps the motor 
mount and Etch-A-Sketch togethe r . 
Tack or staple two pieces of .Y16 inch 
(0.476 cm) outside diameter rubber 
tubing to a piece of 3/ 4 by 1 by 47/a 
inch (1.9 by 2.5 by 12.4 cm ) wood 
to form a cushioned spacer between 
the motor mount and the Etch -A
Sketch . This prevents the plas tic 
housing from cracking and spaces the 
assembly so that the gears line up . 
The driven gears (thirty-two teeth) 
are screw clamped to the Etch-A
Sketch contro l shafts after the knobs 
have been pu ll d off the device . 
When you slide the Etch-A-Sketch in
to place, move it un ti l the gears mesh 
and bottom out agai nst one another, 
and then slide it back about Vn of 

an inch (0 .08 cm ). Lubricate the gears 
with a sma ll amount of grease . 

Programming 
The first programming to be done 

is a routine which will rotate the step
ping motors in the desired direction, 
one at a time . To move the Etch-A
Sketch stylus in the +Y (up) direc
tion, output port pin PAl should be 
set equal to 0 and pi n PAO is then tog
gled. For -Y (movement down), set 
PAI to 1 and toggle PAO. Movement 
right and left ( + X and - X) works 
the same way with pin PA3 se tt ing 
direction . A machine language pro
gram which does thi s, written for the 
KIM-1 , is given in li sting 1. Figure 2 
gives the flowchart , and listing 2 
gives the code fo r a program to move 
th stylus along the Y axis according 
to data in memory , whi le the stylus 
moves one unit in the +X direction. 

If a series of memory locations con
ta in a va lue of 0, the stylus w ill move 
only horizonta lly . If a memory loca
tion contains a 1, the styl us will move 
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START 

OPEN PADD 
SET UP VEB 
ETC 

iA'RE' T'HE:cuR-:--,
YES _ - - -i RENT ANO END : 

I ADORE SSE S I 
LT_i:,i:._s~'.:'._E_ _ _J 

GET Y 
FROM MEMORYA BRANd NEW 

DRAWiNG SysTEM 
Foo youR ApplE II ! 

The VersaWriter is a digit ize r 
drawing board that lets you create any 
picture in full color, with high resolu 
tio n graphics on your Apple mon itor. 
Ideal fo r mass graphics, you can trace, 
ed it, save and reca ll what you draw. It 
can be a pointer in games, o r a digiti 
ze r tor charts and diagrams. It's a 
simple-to-use system for students, art
ists, engineers and graphic program
mers. 

Th e VersaWriter plugs directly 
into the App le's game 1/0 and requires 
Disk 11, Applesoft ROM and 32K of 
memo ry. 

We're offer ing the VersaWr iter at 
an Introd uctory Price of only Sl 79 .95 
while current supply lasts . The Versa 
Wr iter is normall y priced at $199.00, 
so take advantage of this opportunity 
by ordering your VersaWriter today . 

Ask for our free catalog of soft 
wa re and products fo r Apple. 

Dea ler inquiries are we lcome. 
Q/? 11i11/ww (.'01 111111 1i11/!. 1980 

:------~i\-tt\\·-----~,2-, 

NE.\\S~ 
SPECIAL INTROOUCTORY OFFER 

0 Please send my VersaWrite r to: 
Name _____________ 
Street____________ _ 
City ____________ _ 
State_____ _ __ Zip _ ___ 

0 Please send more information. 
0 Send me your Free Catalog. 
Charge to my 0 VISA 0 Mastercharge 
Card No. ____________ 
Exp. Date ___________ 

Signature ---------- - 
1\dd $ 5. 00 s/Jippi11g and ba11dli11g. Calif 
l'cside 11 ts ad d 6 % sales tax. Dclivcry1 is 
2-4 week s_ 

RAINBOW COMPUTING, INC. 

9719 Reseda Blvd., Northridge, Ca 91324 


Telephone: (213) 349-5560
L-------------------------j
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END 

SET DD 
T O -Y 

NO 

SET DD 
T O + Y 

END 

YES 

CHANGE Y 
TO POSITIVE 

SET DD TO 
+ X ANO TOGGLE 

LOAD PAD FROM 
DD ANO DELAY 

I NCREMENT 
VEB+ l ,+2 

NO 

TOGGLE Y 
IN OD 

LOAD PAO FROM 
DD ANO DELA Y 

DECREMENT Y 

Figure 2: Flowc/1arl of the ro~lfin e in listing 2 w hich 111oves the sty lus along t/1e Y axis 
acco ,·ding to µlo t data i11 m en10ry while maintaining consta111 m ovem ent along tlie X 
ax is. 

up at a 45 ° angle. To load the plotting 
data from BASIC, we set up two 
jumps to mach ine language 
subroutines as shown in listing 3. The 
first subroutine sets up a memory 
pointer. The second subroutine in 
crements this pointer to load con
secutive memory locations each time 

the BASIC program calls it. A Tiny 
BASIC parabola plotting program 
using these instructions is given as 
listing 4. 

When you set up your programs, it 
is nice to avoid runn ing off the Etch
A-Sketch screen, although no harm 
will result. Thus you should try not 



Listing 1: Routines written in 6502 assembler for the KIM-1 to move the Etch-A-Sketch stylus along a single axis by individually 
activating the stepper motors. 

Hexadecimal Op Code 
Address Code Label Mnemonic Operand Commentary 

3A40 A9 OF LDAIM $000F SUBROUTINE TO OPEN PADD 
3A42 8D01 17 STA PADD 
3A45 60 RTS 

381C AO FF SPEED LDYIM $00F F SUBROUTINE TO SET SPEED 
3B1E A2 20 LDXIM $0020 
3820 CA DEX 
3821 DOFD BNE $3820 DECREMENT X. LOOP IF NOT 0 
3B23 88 DEY 
3824 DO F8 BNE $3B1E DECREMENT Y, LOOP IF NOT 0 
3B26 A5 DE LDAZ $00DE 
3B28 AA TAX 
3829 AS OF LDAZ $00DF RESTORE X AND Y 
3B2B A8 TAY 
382C 60 RTS 

3A46 20 40 3A JSR $3A40 MOVES STYLUS IN PLUS Y 
3A49 A9 01 LDAIM $0001 DIRECTION UNTIL INTERRUPTED 
3A48 80 00 17 STA PAD SET Y ROTATION OFF. Y TR IGGER ON 
3A4E 20 1C 38 JSR SPEED DE LAY APPROPR IA TE L Y 
3A51 A9 00 LDAIM $00 
3A53 80 00 17 STA PAD SET Y TRIGGER OFF 
3A56 20 1C 38 JSR SPEED 
3A59 4C 49 3A JMP $3A49 

3A66 20 40 3A JSR $3A40 MOVES STYLUS IN MINUS Y DIRECT ION 
3A69 A9 03 LDAIM $0003 UNTIL INTERRUPTED 
3A68 SD 00 17 STA PAD SET Y ROTATION ON, Y TR IGGER ON 
3A6E 20 1C 3B JSR SPEED 
3A71 A9 02 LDAIM $0002 
3A73 80 00 17 STA PAD 
3A76 20 1C 38 JSR SPEED 
3A79 4C 69 3A J MP $3A69 

3A86 20 40 3A JSR $3A40 MOVES STYLUS IN PLUS X 
3A89 A9 04 LDAIM $0004 DIRECTION UNTIL INTERRUPTED 
3A8B 80 00 17 STA PAD SET X ROTAT ION OFF. X TRIGGER ON 
3A8E 20 1C 3B JSR SPEED 
3A91 A9 00 LDAIM $00 
3A93 80 00 17 STA PAD 
3A96 20 1C 38 JSR SPEED 
3A99 4C 89 3A JMP $3A89 

3AA6 20 40 3A JSR $3A40 MOVES STYLUS IN MINUS X 
3AA9 A9 OC LDAIM $000C DIRECTION UNTIL INTERRUPTED 
3AAB 80 00 17 STA PAD SET X ROTATION ON . X TRIGGER ON 
3AAE 20 1C 38 JSR SPEED 
3AB1 A9 08 LDAIM $0008 
3AB3 80 00 17 STA PAD 
3AB6 20 1C 38 JSR SPEED 
3AB9 4C A9 3A JMP $3AA9 

Listing 2: Program written for the KIM-1 which moves the stylus along the X axis at a constant rate while movement along t/1e Y axis 
is vatied according to plot data stored in rnernory . 

Hexadecimal Op Code 
Address Code Label Mnemonic Operand Commentary 

381 1 A5 DD LODPA D LDAZ $00DD THIS ADDS LOAD ING OF THE 
38 13 800017 STA PAD OUTPUT PORT TO TH E TIMING 
3816 8A TXA SUBROUTINE OF LISTING 1 
38 17 85 DE STAZ $00DE 
3819 98 TYA 
381A 85 OF STAZ $00DF 

THIS IS THE PROGRAM SHOWN 
3832 8D01 17 STA 
3830 A9 OF LDAIM $000F 

PADD IN FIGU RE 2. ZERO PAGE 
3835 AD F5 17 LDA SAL LOCATIONS CC TH ROUGH CF ARE 
3838 85 cc STAZ CURADL VECTOR EB. LOCATION DD 
383A AD F6 17 LDA SAH i IS STORAGE FOR PORT A DATA 
383D 85 CD STAZ CURADH 
383F A9 AD LDAIM $00AD 
3B4 1 85 CB STAZ GETY 
3843 A9A8 LDAIM $00A8 
384 5 85 CE STAZ $00CE 
3847 A9 60 LDAIM $0060 
3849 85 CF STAZ $00CF 
384B A5 CC COME ND LDAZ CURADL COMPARE VEB + 1, VEB + 2 WITH 
384D CDF7 17 CMP EN DALO END ADDRESS Listing 2 contimrerl °'' µcigf' 206 
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Lis ti11g 2 ro11ti1111l'd: 
CURA DH 

3852 EDFB17 SBC ENDA HI 
3B55 BO 43 

3850 A5CD LDAZ 

BCS END TO END IF ADDRESSES MATCH 
3B57 20 CB OO JSR GETY 
3B5A 10 OE YPLUS BPL SETPLS Y POSITIVE 
3B5C A9 02 LDAIM $0002 
3B5E 05 DD ORAZ $DODD SET ROTATION IN DD FOR - Y 
3860 B5 DD STAZ $DODD 
3B62 9B MITOPL TYA CHANGE - Y TO + Y 
3863 49 FF EORIM $DOFF 
3B65 AB TAY 
3B66 CB INY 
3B67 4C 70 38 JMP YMINUS JUMP PAST SET PLUS ROTATION 
3B6A A9 FD SET PLS LDAIM $00FD SET Y ROTATION FOR PLUS 
3B6C 25 DD ANDZ $ODDO 
3B6E B5 DD STAZ $DODD 
3870 98 YM INUS TYA Y IS STILL MIN US. END ROUTINE 

3B71 30 27 BM \ END 

3B73 FOOD BEO $3B82 Y =0. BRANCH 

3B75 A9 0 1 TOGY LDAIM $0001 TOGGLE Y IN DD 

3877 45 DD EORZ $DODD 

3B79 B5 DD STAZ $DO DD 
3B7B 20 11 3B JSR LODPAD LOAD PAD FROM DD AND DELAY 
3B7E BB DEY DECRE MENT Y 
3B7F 4C 70 3B JMP YMINUS JUMP BACK TO SECOND " IS Y MINUS" 
3BB2 A9 07 LDAIM $0007 SET DD TO PLUS X 
3BB4 25 DD ANDZ $DODD 
3886 85 DD STAZ $ODDO 
3BB8 A9 04 TOGX LDA\M $0004 TOGGLE X IN DD 
3BBA 45 DD EORZ $DODD 
3B8C B5 DD STAZ $DODD 
3B8E 20 11 3B JSR LODPAD LOAD PAD FROM DD AND DELAY 
3B91 E6 CC INCZ CURADL INCREMENT VEB + 1 
3893 D002 BNE $3B97 
3B95 E6 CD INCZ CU RADH INCREMENT VEB + 2 
3897 4C 48 38 JMP COME ND REPEAT 
389A 00 END BAK END 

Listing 3: Maclrilre language sub routines w hich are en/led fro111 tire Ti11y BASIC µm

gram of listing 4. The first ro11ti11e sets up a memory µoi11ter. Th e second ro11t i11e i11cre
111e11ts tire µoi11ter to load co11sec11tive 111e111ory /ocatio11s each time tire BASIC µrogra m 

calls it . 


Hexadecimal Op Code 
Address Code La bel Mnemo nic Opera nd Commentary 

17BO A9 BD LDA\M $00BD SET UP MEMORY POINTER WITH 

17B2 B5 DA STAZ $00DA MEMORY STARTING ADDRESS 

1784 A9 00 LDAIM $00 SET LOW STARTING ADDRESS 

17B6 B5 DB STAZ SUBPAD 

17BB A9 02 LDAIM $0002 SET HIGH STARTING ADDRESS 

17BA B5 DC STAZ $00DC STARTING ADDRESS DEFAU LT 

17BC A9 60 LDAIM $0060 IS 0200. 

17BE 85 DD STAZ $00DD 

1790 60 ATS RETURN 

1791 20 DA OO JSR $00DA LOAD MEMORY WITH CONTENTS 

1794 E6 DB INCZ SUBPAD OF ACCUMULATOR 

1796 D002 BNE $179A 

1798 E6 DC INCZ $00DC INCREMENT MEMORY POINTER 

179A 60 ATS RETURN 


Listing 4: Progrn111 w ritten for the KIM-1 in Tin y BASIC lo plot n µarnbo ln 11si11g the 

111ac/1i11e language routines of listing 3. 


100 LET N = USA (60 16) 
105 REM TH IS IS 17BO HEXAD ECIMAL 
11 0 LET C = - 1 20 • 1 20/ 1 0 
1 20 LET A = - 119 
130 LET B = A'N10 
140 LET D=B - C 
150 LET C= B 
160 IFD= -2THENLETD=-3 
190 IF D = 2 THEN LET D=3 
200 LET D = D/3 
210 LET N = USR(6033.0,D) 
215 REM TH IS EQUALS 1791 HEXADECIMAL 
216 REM SU BROUTINE IS ENTERED WITH DIN ACCUMULATOR 
220 LET A= A+ 1 
230 IF A> 120 GOTO 250 
240 GOTO 130 
250 END 
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Parts List 

2 gears: Sterling S 1268ZS20AP1 (32 pitch, 32 teelh) or equivalent 
2 hubs: Sterling E62·4 (3/16 inch bore for above) or equivalent 
2 gears: Sterling S1086ZH2920P1 (32 pitch, 20 teeth. 'h inch bore) or equivalent 
2 stepper motors: Nor th American Phillps Controls Corp K82701 P2 
2 stepper motor driver integrated circuits: Signetics SAA 1027 
1 circuit board: Ca lectro J4-404 
Miscellaneous sheet aluminum and screws, wood block, and rubber tubing. 

A limited quantity of kits or the above items (ready to assemble with no cutting or drilling 
necessary) are available from !he author for $109 postpaid, plus tax for Illinois residents. 

The following items are stocked by most electron ic distributors: 
2 16·pln soldertail integrated c ircuit sockets 
2 14-pin soldertail integrated circuit sockets 
1 type 7406 integrated circuit hex inverting driver 
4 2.2K ohm V:. W resistors 
4 12K ohm \4 W resistors 
2 100 ohm V2 W resistors 
2 150 ohm 1 W resistors 
2 0.1 µF 36 V capacitors 
8 1 N4001 rectifier diodes 
1 0.001 µF 16 V capacitor 

to use more than 790 (decimal ) 
memory locations in the program of 
listing 3. The tota l of all negative or 
positive numbers in the parabola 
plotting program of listing 4 should 
be less than decimal 558. 

The stepper drivers generate some 
electrica l noise. I have no trouble 
with BASIC crashing, provided that 
the 12 V supply is off . For cassette 
recording, both 12 V and 5 V suppl ies 
should be off . For playback, both 
supplies can be on. Before disconnect
ing the l/O ports from the Etch-A 
Sketch, push reset (RS) to switch the 
ports to their high impedance posi
tion . This eli minates the possibility of 
destroying the 7406 buffer device . 

Once you have loaded the program 
into memory and have stored it on a 
cassette, plug the connections from 
the 7406 buffer into your computer 
and turn on the 12 V supply (with the 
1 1/ z A fuse in place). Using the 
monitor, execute the appropriate 
subroutines fro m lis ting 1 to move the 
stylus to the desired origin (typica lly 
upper left) . Starting execution at hex 
adeci mal location 3830 will plot 
whatever data is contained in 
memory . 

With experience in programming, 
you ca n set up a grid against which 

Begin a plot today, sh ut down your sat isfac tion of wa tching your com
system before finishing, and week puter move things in the real world , 
later you can come back and continue ra ther than manipulate shadows on a 
the plot. You will a lso experience the television screen. • 

Put your S-100 Computer 
on the clock. 
A real time clock could double the 
utility of your computer. Time events 
in 100µ.S increments for up to 100,000 
days (over 273 years). Program events 
for the same period with real time 
interrupts that permit pre
programmed activities to take 
place ... without derailing on -going 
programs. Maintain a log of computer 
usage. Call up lists or appointments. 
Time and date printouts. Time events. An 
on-board battery keeps the clock running in 
the event of power outage. 
Mountain Hardware also offers a complete line 
of peripheral products for many fine computers. 

plotting can be done. The fine line 

I 

Available at your dealer's. Now. 
produced by the Etch-A-Sketch 


makes measuring easy. Two advan

tages of the Etch-A-Sketch are that Mountain Hardware, Inc. 

you don't use any memory preserving 300 Harvey West Blvd. 


Santa Cruz, CA 95060 (408) 429-8600 information on the screen, and the 
device is completely nonvolatile. 
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Circle 161 on inqu iry card 	 CROMEMCO 

DEFINITELY 
DIFFERENT. • • 

FROM HAYDEN 

New/ Z·BO ANO 8080 ASSEMBLY 
LANGUAGE PROGRAMMING 
(Spracklen) An extensive introductory 
look at assembly language 
programming for the 8080 and Z-80 
processors . Programming techniques 
are presented along with the 
instructions. Numerous diagrams and 
examples are provided, plus exercises 
with answers. #5167-0, $ 7.95 

New! DESIGNING MICROCOMPUTER 
SYSTEMS (Pooch & Chat1ergy) 
Provides both hobbyists and electronics 
engineers with the information 
necessary to build microcomputer 
systems. Also discusses the hardware 
aspects of microcomputer systems, 
including microprocessor architecture, 
input and output ports. interrupt 
systems, programmable clocks, 
memory units, etc. #5679-6, $8.95 

New! SIXTY CHALLENGING 
PROBLEMS WITH BASIC 
SOLUTONS (Spencer) Will sharpen 
your programming skills through 
games, puzzles, science problems, 
business problems and mathematical 
recreations . #5180-8, $6.95 

New' PASCAL WITH STYLE: 
Programming Proverbs (Ledgard & 
Nagin) A style guide for writing more 
accurate , error-free programs. Includes 
samples of PASCAL programs and a 
special chapter shawing how to use the 
top-down approach. #5124-7, $6.95 

Available at your 
local co.,.uter store. 

Hayden Book Company, Inc. 
50 Essex Street, Rochelle Park, NJ 07662 
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EYTE'sBits 


Personal Computers for 
the Handicapped 

The Applied Physics 
Laboratory of Johns 
Hopkins University is the 
location of a project being 
organized by Paul L Hazan. 
This project is a program for 
the application of personal 
computers to the problems 
of people with various 
physical handicaps. 

Various applications 
include simple computer
controlled communications 
aids for quadriplegics, inter
faces between computers 
that allow hearing-impaired 
individuals to communicate 
via telephone, and other 
very inexpensive applica
tions of off- the-shelf hard 
ware. A design contest with 
substantial prizes is being 
considered . 

Those interested in more 
details may contact Paul L 
Hazan, Assistant to the 
Director for Advanced 
Computer Technology, 
Johns Hopkins University, 
Applied Physics Laboratory, 
Johns Hopkins Rd, Laurel 
MD 20810.• 

EYTE's E"gs. 

Chess Moves Rechecked 

Thanks to John Gropper 
for pointing out an error in 
"Alpha-Beta Pruning," by 
W D Maurer (November 
1979 BYTE, page 84). Figure 
1 gives white's second move 
as Q-N7. The correct move 
is Q -N8. T he move is shown 
correct ly in figure 2.• 

Hard Disk! 


• Full 11-megaoyte hard disk system • fast Z80A 
4 MHz processor • two floppy disk drives • 64K 
RAM memory • RS232 special interface • prin t
er interface • extensive sof tware avai lable 

List $9995 Our Price $8489 
THE HDD - 11122 megabyte hard disk 
system, for use with existing systems. DMA 
con troller, trans fer rate of 5.6 megabytes/sec. 
HDD-11, List $6995 .. OUR PR ICE ON LY $5939 
HDD-22, List $11,995 ..... . ....... . $10,189 

L 

CROMEMCO SYSTEM 3 
Features 4 MHz CPU , 64K of RAM , dual-sided 

PerSci 2998 floppy disk drive (provision for in 

stal ling a second 29981. RS232C in terface, print· 

er interface. All Cromemco systems are assem

bled and tested, ready to use. 

Wi th 64K ol RAM, Lis t $6585 . .. . ONLY $5485 


- NOW DOUBLE THE CAPACITY! 

CROMEMCO SYSTEM 2 
With 64K o f RAM, two minil loppy disk drives, 
RS232 interface and printer interface board. 
System 2 w/64K RAM, List $3990 .. . . . . $3390 

Z-2 COMPUTER SYSTEM - can 
be rack mounted. Z·SO processor. 21 slots. 
power supply , front cover panel. Includes fan 
and al l edge connectors. Assembled and tested . 
CR0-10000-A IZ-2Wl. List $995 . ........ $845 

Z-2D DISK COMPUTER - simi lar 
10 Z-2 but comes wi th floppy disk controller, 
DOS, and minif loppy disk drive. A comple te 
system with the addit ion of a RAM board . 
CR0-10020-AID2D-WI. Lisi $1990 ..... $1689 

CROMEMCO BOARDS 
CR0-3 101 0-A ISCC·WI 4 MHz Single Card 

Computer, Assem.ltested. List $450 . . . . $382 
CR0-310001-K IZPU-KI 4 MHz CPU card, Kit 250 
CR0-3 1000-A fZP'J -WI Above, asscmbl d . 335 
CR0-32020-A (l 6KZ-WI l 6K RAM card with 
bank select, assemltested. List $595. . . 495 

SHIPP ING, HllNOLING & IN SURANCE Mel S2 lo• ))OO•dS 
Assembled syswms shipped height co lloct All p11res suD1ec1 
to chan.gc and all otlcrs sul.JJect rn w 11li<Jr;1w al w ithout norn;c 
AhovP. prices ara lor prcp;ur1 or<1crs Slighll;• ll 1gticr pr ices pie 

vru l 101 olher ·lllan prop,ncl O•d"' s 1!.' I 
WRITE FOR FREE CATALOG I . Y1S4" 

MiniMicroMart 
1618 James St., Syracuse NY 13203 

(315) 422-6666 	 TWX 710-541-0431 
Circle 162 on Inquiry card. 





with a complete a 

PAl>ERBYTE® and 


YOU JUST BOUGHT A PERSONAL 
WHAT is filled with practical ideas 
for using a personal computer at 
home or work. It will take you 
through the steps necessary to write 
your own computer programs, and 
then show you how to use structured 
design techniques to tackle a variety 
of larger projects . The book contains 
over 60 ready-to-use programs writ
ten in Radio Shack TRS-80 Level II 
BASIC in the areas of educational 
games, financia l record keeping, 
business transactions, disk-based data 
file and word processing. 

ISBN 0-07-018492-5 
Authors: Thomas Dwyer and 

Margot Critchfield 
Pages: 256 Price: $11.95 

BEGINNER'S GUIDE FOR THE 
UCSD PASCAL SYSTEM is written 
by the originator of the UCSD Pascal 
System. Th is highly informative book 
is designed as an orientation guide for 
learning to use the UCSD Pascal 
System. Once familiar with the 
system, you will fi nd the guide an in
valuable reference tool for creating 
advanced applications . This book 
features tutoria l examples of pro
gramming tasks in the form of self
study quiz programs. 

ISBN 0-07-006745-7 
Author: Kenneth Bowles 
Pages: 184 Price: $11.95 

P APERBYTE BOOKS 
are BYTE BOOKS with 
bar codes included! 
SUPERWUMPUS is an exciting com
puter game incorpora ting the original 
structure of the WUMPUS game 
along with added features to make it 
even more fascinati ng. Programmed 
in both 6800 assembly language and 
BASIC, SUPERWUMPUS is not only 
addic tively fun , but also provides a 
splendid tutorial on setting up 
unusual data structures. This is a 
PAPERBYTE® book. 

ISBN 0-07-019342-8 
Author: Jack Emmerichs 
Pages: 56 Price: $6.00 

TINY ASSEMBLER 6800: Version 3.1 
has an updated version of the user's 
guide, the source, object and PAPER

BYTE® bar code formats of both 
Version 3.0 and 3.1. This book is the 
most complete documentation possi
ble for Jack Emmerichs' Tiny 
Assembler. 

ISBN 0-07-019341-X 
Author: Jack Emmerichs 
Pages: 80 Price: $9.00 

RA6800ML: AN M6800 
RELOCATABLE MACRO 
ASSEMBLER provides the necessary 
background for coding programs in 
the 6800 assembly language, and for 
understanding the innermost opera
tions of the Assembler. The PAPER
BYTE® bar code representation of 
the Assembler's relocatable object file 
is included. 

ISBN 0-07-028056-8 
Author: Jack E. Hemenway 
Pages: 184 Price: $25.00 

LINK68: AN M6800 LINKING 
LOADER provides everything 
necessary for the user to easily learn 
about the system. In addition to the 
source code and PAPERBYTE bar 
code listings, there is a detailed 
description of the major routines of 
the Li nking Loader, including 
flowcharts . 

ISBN 0-07-024UO-l 
Authors: Robert D. Grappe) 

& Jack E. Hemenway 
Pages: 72 Price: $8.00 

BASEX, a new compact, compiled 
language for microcomputers, has 
many of the best features of BASIC 
and the 8080 assembly language 
and it can be run on any of the 8080 
style microprocessors: 8080, Z-80, or 
8085 . Subroutines in the BASEX 
operating system typically execute 
programs up to five times faster than 
equivalent programs in a BASIC in
terpreter - while requiring only 
about half the memory space. The 
au thor, Paul Warme, has also includ
ed a BASEX loader program which is 
capable of relocat ing programs 
anywhere in memory . This is a 
PAPERBYTE® book. 

ISBN 0-07-068290-9 
Author: Pau l Warme 
Pages: 88 Price: $8.00 

TRACER: A 6800 DEBUGGING 
PROGRAM includes a reprint of 
"Jack and the Machine Debug" (from 
the December 1977 issue of BYTE 

magazine), TRACER program notes, 
complete assembly and source listing 
in 6800 assembly language, object 
program listing, and machine 
readable PAPER BYTE® bar codes of 
the object code. 

ISBN 0-07-024Ul-X 
Authors: Robert D. Grappe) 

& Jack E. Hemenway 
Pages: 24 Price: $6.00 

MONDEB: AN ADVANCED M6800 
MONITOR-DEBUGGER features ease 
of use and minimum memory re
quirements while retaining maximum 
versatility. The result is an extremely 
versati le program. The size of the en
tire MONDEB is less then 3K. This is 
a PAPERBYTE® book. 

ISBN 0-07-049556-4 
Author: Don Peters 
Pages: 88 Price: $5.00 

BAR CODE LOADER contains the 
general bar code loader algorithm 
description in flowchart form plus 
detai led assemblies of program code 
for 6800, 6502, and 8080 processors. 
Individuals with computers based on 
these processors can use the software 
directly . Individuals with other pro
cessors can use the provided func
tional specifications and detail ex
amples to create equivalent programs. 
This is a P APERBYTE® book. 

ISBN 0-07-008856-X 
Author: Ken Budnick 
Pages: 32 
Price: $2.00 

K2FDOS: A FLOPPY DISK 
OPERA TING SYSTEM FOR T HE 
8080. K2FDOS is a complete software 
package and includes all the informa
tion and specific routines necessary to 
bootstrap and run a powerful floppy 
disk operating system on an 
8080-based microcomputer. This 
small (4K) , but powerful, system in
cludes many of the file handling 
features of la rge operating systems. It 
comes complete with source code 
listings in the hexadecimal format, 
and machine readable (PAPER
BYTE® ) bar code format listings for 
ir.dividual K2FDOS programs. 

ISBN 0-07-069206-8 
Author: Kenneth B. Welles 
Pages: 192 
Price: $20.00 
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ssortment of 

BYTE BOOKS™! 


The following BYTE 
BOOKS are collections 
of favorite articles from 
past issues of BYTE 
magazine, plus new 
material. 

THE BYTE BOOK OF COMPUTER 

MUSIC combines the best computer 

music articles from past issues of 

BYTE magazine with exciting new 

material - all written for the com

puter experimenter interested in this 

fascinating field . 

An ardent do-it-yourselfer or arm

cha ir musicologist will fi nd this book 

to be a usefu l addition to the library. 


ISBN 0-07-043097-7 
Editor: Christopher P. Morgan 
Pages: 144 Price: $10.00 

CIARCIA'S CIRCUIT CELLAR offers 
a detailed look at the marvelous pro
jects which let you do useful things 
with your microcomputer. Each arti
cle is a complete tutorial. Using 
amusing anecdotes to introduce the 
articles and an easy-going style, Steve 
presents each project so that even a 
neophy te need not be afraid to try it. 

ISBN 0-07-010960-5 
Author: Steve Ciarcia 
Pages: 128 Price: $8.00 

THE BYTE BOOK OF PASCAL is a 
general introduction to Pascal and 
contains numerous articles, language 
forums and letters from past issues of 
BYTE magazine. In addition, this 
book contains several important 
pieces of software including two ver
sions of a Pascal compiler - one writ 
ten in BASIC and the other in 8080 
assembly language; a p-code inter
preter written in both Pascal and 
8080 assembly languages; a chess 
playing program; and an APL inter
preter written in Pascal. 

ISBN 0-07-037823-1 
Editor: Blaise W. Liffick 
Pages: 342 Hardcover Price: $25 

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 en
titled PROGRAM DESIGN. The pur
pose of the book is to provide the 
personal computer user with the 
techniques needed to design efficien t, 
effective, maintainable programs. 

ISBN 0-07-037825-8 
Editor: Blaise W. Liffick 
Pages: 96 Price: $6.00 

SIMULATION is the second volume 
in the Programming Techniques 
series. Both theoretical and practical 
applications are included. Particularly 
stressed is simulation of motion, in-

eluding wave motion and flying ob
jects, and the use of simulation for 
experimentation. 

ISBN 0-07-037826-6 
Editor: Blaise W. Liffick 
Pages: 126 Price: $6.00 

NUMBERS IN THEORY AND 
PRACTICE is the third book in the 
series. It includes information of 
value to both the novice and the ex
perienced personal computer user. 
The mechanics of the binary system 
are discussed, including software divi
sion and multiplication, as well as 
floating point numbers, numerical 
methods, random numbers, and the 
mathematics of computer graphics. 

ISBN 0-07-037827-4 
Editor: Blaise W. Liffick 
Pages: 192 Price: $8.95 

BITS & PIECES is the fourth volume 
in the Programming Techniques 
series. It covers various topics of in
terest to programmers. It is a collec
tion of the best articles from past 
issues of BYTE magazine plus new 
material collected specifically for the 
series, on subjects such as 
multiprogramming, stacks, interrupts, 
optimization, and real-time process
ing . 

ISBN 0-07-037828-2 
Editor: Blaise W. Liffick 
Pages: 160 Price: $8. 95 
(avai lable Spring '80) 

r------------------------------------------------------------------------------------, 

Please send Circle 163 on inq uiry card . 

Name Ti tle 	 Company 

St reet City State/ Province Code 

D 	 Check enclosed in the amount of $.______ 

D 	 Bill Visa D Bill Master Charge 
Card No. Exp . Date __________ 

Add 60cr per book to cover postage and handling. 

E • iJI 70 Main Street, 
II] ... Peterborough, New Hampshire 03455 

copies of Superwumpus 
copies of Tiny Assembler 6800 
copies of RA6800ML: An M6800 Relocatable 
Macro Assembler 
copies of LINK68: An M6800 Linking Loader 
copies of BASEX 
copies of TRACER : A 6800 Debugging Program 
copies of MONDEB : An Advanced M6800 
Monitor-Debugger 
copies of You Just Bought a Personal What? 
copies of Begi nner's Guide for the UCSD 
Pascal System 
copies of Bar Code Loader 
copies of K2FDOS: A Floppy Disk Operating 
System fo r the 8080 
copies of The BYTE Book of Computer Music 
copies of Ciarcia 's Circuit Cellar 
copies of The BYTE Book of Pasca l 
copies of Program Design 

copies of Simulation 
copies of Numbers in Theory and Practice 

·L.-~[J[J~~------------------------------------------::i:s_:~~:~:~e::_________________ j 
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90 M Byte Disk Subsystem 

The model AM 410 90 M byte (for
matted} di k subsys tem is based on the 
CDC Phoenix drive. The unit consists of 
75 bytes of fixed disk capacity combine<l 
with 15 M bytes of removable ca rtridge. 
The contro ller is interrupt driven a nd 
opera tes on full 512-byte sector da ta 
transfers. The AM 410 has an average 
access time of 30 milliseconds and pro
vides fu ll cyclic redundancy check 
(CRC} and sent inel bit error checking 
capabi lities. Up to four drives can be 
connected to one controller for a to ta l 
storage capacity of 360 M by tes of data . 
The AM 410 is designed to work with 
Alpha Micro's AMOS operating system 
a nd ot he r opera ting systems on ei ther 
the 8- or the 16-bi t S-100 bus . The self
con tai ned unit is ava il ab le from Alpha 
Micro, 17881 Sky Pa rk N: Irv ine CA 
92714, for under $15,000. 

Circ le 451 on inqul ry card. 

Printers and Plotters for 
the Apple II, PET, TRS-80 

Axiom Corp, 5932 San Fernando Rd, 
Glenda le CA 91202, has in troduced the 
EX-801 a nd EX-820 series printers a nd 
plot ters for the Apple 11 , PET. and 
TRS-80. Each printer ca n be plugged 
into the different microcomputers 
without a ny special user adap tation . 

T he EX-801 features the full 96-char
acter ASCII set. 80 characters per line. 
80 columns, and full user control of in
dividua l dots in graphics mo<lc. 

The EX-820 includes all the feat ures of 
the EX-801 pl us the capabil ity of being a 
fu ll plotter tha t can generate schema tics, 
musica l scores, charts and other 
disp lays. The EX-820 can pr int a ny 
graphics image with up to 128 dots per 
inch reso lution. 

The price for the EX-801 is $535. 
Circ le 452 on inqu iry card. 

PERIPHERALS 

The Sorcerer's Voice 
The model SV-100 is a se lf-conta ined 

device tha t generates tones , musical 
no tes, and sound effects. The un it plugs 
int o the parallel output port of the 
Sorcerer a nd featu res a built-in speaker. 
The SV-100 utili zes twen ty-one tones in
cl ud ing twelve musica l no tes. A casse tte 
includes an INTRO for the SV-lOO; 
SDEFT. a sound effects program; 
MUSIC. a real-time music composition 
program; and HORSE. a horse race 
game with sound effects. 

The SV-100 is avai lab le fro m Indiana 
Digita l Corp. POB 3755. South Bend 
IN 46619, for $49.95. 

Circle 453 on Inqu iry card. 

100% Error Free Floppy 
Disks 

OYSAN 
MINI DISKETTES 

Error free single- and dou ble-sided 
5-inch Fl oppy d isks in 35- or 40-track 
versions are avai lab le from Dysan Corp, 
5440 Patrick Henry Dr. Santa Clara CA 
95050. They are avai lab le in hard- or 
soft-sec tored versions. 

Circle 454 on Inquiry card. 

Standard Letter-Quality, 
Wide Carriage Printer 

The CPT Rotary V is an up to 40 
character per second (cps} seria l printer 
with letter-quality pri ntout, a meta l 
da isy print wheel , and the prin ter ca n be 
used with the CPT 6000 and 8000 word 
processing sys tems . Featured are an 
adjustable platen for multip le par t 
forms, ribbon lift fo r position accu racy, 
a nd bidirectional paper feed for forms 
fill-in applications. The Rotary V is 
priced a t $4000 and is ava il able from 
CPT Corp, 1001 2nd St S. Hopkins MN 
55343. 

Circ le 455 on inqu lr)' card. 

Universal Graphics Display 
Peripheral 

The G-Box is a peripheral device 
wh ich can be used with any computer to 
add high-density graphics. The video 
image output is a matrix of 512 by 240 
dots with an expansion capability. Con
nection to the computer is through an 
RS-232 seria l link . The G-Box accepts 
standard ASCII codes a nd it does not 
requi re assembly language ro11t ines. It 
can be controlled from BAS IC and ot her 
languages. In terfaces for joysticks. se rial 
and para llel ports, a light pen in tl'rface, 
a nd o ther opt ions are built into the unit. 
The G-Box can be adapted to work o n 
the TRS-80, Heath . Commodore. orlh 
Star. a nd other microcomputers. rrices 
range from approx imate ly $350 for the 
primary version (without cabi net), up to 
over $2000 for terminal units w ith hill 
options. Contact Objective Design Inc. 
POB 20325. Tallahassee FL 32304 . 

Circ le 456 on Inquiry card. 

Where Do New Products Items 
Come From ? 

Tiu? infom1atio11 pri11ted i11 111 1! 11ew 
products pages of BYTE is obtai11ed from 
'"11 ew prod11ct'" or "press release " COP!! 
se11t b.v tire promoters of 11ew products. If 
in our judgment t/J e information might 
be of i11terest to tire personal cmnpu ti11g 
experimenters a11d lr0111ebrcwers w lr o 
read BYTE. we pn'11t it i11 so nu• form. We• 
ope11/y so licit releases a11c/ photos fro 111 
n1a11ttfac1urers 1mc/ s11ppliel"s lo tlris 
11w1·ketµlace . Tire i11fom111tio11 is pl"il'llerl 
111 01·e 01· less as 1i fil"s l i11 first 011/ q11e11£', 
s11bject to occasiorral priorily 111odificn-
1io11s. While we wo11 /d 1wt k11owi11gly 
print untrue or inaccurate data , o r date1 
from 1111 reliable compa11ies. 011r rnpacil!I 
to evaluate t/1 e µroducts mid co111pa11ies 
appeari11g in t/ie "W/1at's New?" fcat11rc> is 
necessarily li111itec/. We thrrefore cmmot 
lie resµonsible for pror/11cl q11alit)1 OI" com
pall!f performance. 

212 Fcbru.Jry 1980 is:J BYTE Publications Inc.: 



SOFTWARE and PERIPHERALS 


IBM to CP / M or CP/ M to WIZRD Multitasking Disk APL for the 8080, 8085, 
IBM Transfer Utility Operating System and Z80 
Program Wintek's sys tem incl udes true device Softron ics APL has most of the fu nc

independen l .(virtual) input/ output tions and operators of full APL, in The IBM2CPM program uses an !BM 
(! 10 ); HEAP memory management for cluding n-dimensional inne r and outeror cquiva lenl mainframe to develop 
efficient memory allocation for 1/ 0 buf prod uct, reduc tion , compression, genera l systems for microcomputers using cross
fers: and command ind irection, w hich transpose, reversa l. take . drop. executecornp ilers and assemblers . T he resulting 
a llows commands lo be reaJ from fi les and fo rmal. sys tem fu nc tions andsource programs are transferreJ to the 
with no operator int erventio n . It is variab les. a nd system commands . It run:microcomputer via a standa rd 8-inch 
helpful fo r systems used by u ntrained under the CP I I operating system,floppy disk . Th is system ena bles a 
operators. W IZRD is included with residi ng in 30 K bytes of memory. Inmicrocomputer to ac t as a data entry 
Wintek"s 48 K. dual-drive SPRINT 68 add it ion to standard ASCII mnemonicsystem for a large mai nframe. The pro
microcompu ter fo r $3995, o r a lone for representations. ii supports typewritergmm features interactive opera tion that 
$495 . For info rmation, contat t Wi ntek <1 nd bit -pai ring ASCII-APL characterallows users to speci fy which files to 
Cnrp , 1801 Sou th St , Lafayette se ts. The shared variable mechanism copy. the abi lity lo disp lay the directory 
IN 47904. allows CP IM disk input and output.on an IBM s tanda rd interchange floppy Circle 460 on inquiry ca rd. Softronics APL comes with an optionaldisk. a nd more . IBM2CPM is ava ilable 

dr iver program for video display wi th from Precision Computer Systems Inc. 
programmable character genera tor . It is Word Processor for 1737 First St. San Jose CA 95·112 for 
priced a t 5350 on disk. with a user 's 

S95. Apple II and Apple II manual. For more information , con tac t 
Circle '157 on inquiry card. 

Sof tronics. 36 Homestead Ln . Roosevelt 
I ] 08555. 

Plus Systems 
Super-Text is a mu ltip le pag ing system 

thal alft1ws users lo vit-.w 1\.-vo lt•xlBus(iness ) 1 
scr!'cns s i111 u lt<1nt'llt1SI)'. keep notes ur

Designed for SwTPC 6800 and PET instructions <•no ne text scret•n and edi t Double-Sided Dual Disksystems. th is package contains thirty ' 'n the ,,1hcr . It lt•aturcs lull fl1>a ting cur 
programs, including payroll , cash flow. Drivesor Jnd <:t1r~t 1r cnntrol : insertion .:ind 
profit and loss accou nting, stock con dclel i<>n o l charac lt·rs, w1>rds ur li nes : T he Micro Squared M-250 unit is
lrti l. invoices, sa les ledger , updating 1;1bbi ng: jus tili ca lion : full scrnll ing; capab le of s ingle o r double density a nd
address files . and more. The package movement In the bst cha nge made in consists of Iwo double-sided dr ives. a 
ca n run up lo four companies. eigh t lhe lex I : g lc>ba l se<1rch and rl'place: power supp ly, cable , and chass is. It has
bank acc0u nts , fifty agent s, 999 block <'pera lion> : ,incl advanet•d file 140 tracks , with a capacity of 358 K 
customers or suppliers, 1000 stock items handling ;ind print controls . The system bytes o f memory. The doub le-density
and two-hu ndred employees, depending runs in 48 K byte!> ot memory and costs fea tu re a llows 875 K bytes of memory
on Jisk storage. The program ca n run in $09 ,95 . It is avai lable frnm Muse Co, s torage. The unit a lso fea tures a write
20 K bytes of memory and has been 7 112 D< rlingtn n Dr. 13altinH>rl' MD protect sensor , time e rase timing circuits
adapted to the 6502 processor. It costs 212 -l . internal to the disk d rive, and has a sen 
$275 plus value added tax (VAT). For Circle 461 on inquiry card. sor that stops the spindle drive moto r 
more informati0n , contact G W Com

rotation when no disk is installed . The 
puters LtJ. 89 Bedford Court Ma nsions, 

unit costs $1195 a nd is availab le fro m 
Bedford Ave. Lo ndon WC1 ENGLAND. Text Formatter for UCSD Micro Squared Inc, Sui te SB, 7131 

Circle 458 on inquiry card . Owensmouth Ave , Canoga Park 
CA 91303. 

Pascal Systems 
Using the Moonshadow Text Fo rmat

Circle 463 on inquiry card.ter , documents produced wi th the sc reen 
eJitor are post-processed to provide 

Software Protection for 
S-100 Bus Systems underl in ing, au tomat ic pagination . and Pertee Introduces 8-Inch, Internat ional Product Development other essential text-processi ng functions. 
Inc. 1708 Stierlin Rd . Mountai n View II takes sta nda rd Pasca l text files, 20 M Byte Winchester 
CA 94043, has developed the LWlOO operates on them . and sends fu ll y for Drivematted text output to the conso le 
ware. as well as protected software that 
board that opera tes with standard soft

di p lay, a printer. or a d isk file . Moon Thi new drive w ill use a limited 
can be copied for a user 's computer. shadow T ext Format te r provides a ful l mot io n, 50 ms average access rotary 
Each LW100 board con tains a key tha t range of fo rmatting func tions, plus positioner. The Mini-Wini ca n perform 
is different from a ll other b ards. The advanced featu res such as combining of diagnos tic routines wilhout the help of 
pro tected softwa re has a key lock pro files into one document . variab les in text the central processing unit by creating a 
gr;immed lo work with only one com (for form lette rs). and ou tput character bidirectional bus inte rface using a 680 I 
pute r. Manufacturers and software trans lation (fn r pr inters using no ns tan microprocessor . The Mini-Wini has the 
houses that wish lo pro tect their sofl same physica l dimensions. mounting 
ware would supply the cu tomer with a 

dard cha racter sets). 
scheme a nd vo ltage requirements as 

LW!OO board and protected software. 
The program is written in UCSD 

fl oppy disk drives, but offers more 
Future sa les to that cutomer require onl y 

Pascal and works o n systems using 
storage space than floppy disks . T he 

the protected software that works with 
either North Star 5-inch floppy disks or 
IBM format 8-inch floppy disks. It is price is $3000 and is available from 

lhc customer's keyed computer . The cost l'e rtec Compuler Corp , 9600 Iro ndale , 
for the board is $"139. 

avai lable from Merrimack Sys tems, POB 
5218, Redwood C ity CA 94063, for $99. C ha tswort h CA 91311 . 

Circle 464 on inquiry card. Circle d62 on inquiry card . Circle 459 or. lnquir card. 
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SOFTWARE 


North Star List Processor 
HELPB5 is a collection of subroutines 

which use dynamic memory assignment 
to perform list processing. The user can 
crea te a seq uen tial set of array clements 
which describe objects. By filing sets on 
;rnd removing sets from variou li sts, 
complex processes can be simulated. 
Av;.iilable subrou tines include Create, 
Destroy, File First, Fi le Last , File 

ging routines allow the use r to print all 
the objects on a list, determine if a par
ticular object is on a specified Ii · t . if a n 
array element has a spec ifiecJ value, and 
print the ;nray elements fur a par ticu lar 
entily. 

HELPB5 is written in ort h Star 
BASIC and needs a min imum of 32 K 
bytes of programmab le memory . The 
price is $48, including a user's manual 

Six Software Programs for 
Apple Users 

These six programs from Williamsville 
Publish ing require an Apple II with 
32 K bytes of programmable memory , 
one disk drive. Disk II. Applesoft II in 
read-o nly memory (ROM) on a firm
ware card . The programs include B ok 
Library; Record Library: Malum 11...Im
perial Roma n Programmable Com puter

Ranked - which places a n entity on a and sample simula tion program. Contact 
By Command of Caesar, which takes 

sorted list based on the value of a American Planning Corp. 4600 Duke St, 
the Latin equivalent of BASIC com

selected array element - Remove First, Suite 425, Alexandria VA 22304 . 
mands and uses Roman numerals for 

Remove Last. and Remove. Four debug- Circ le 465 on inquiry carcL numeric input and output; Graphics 
Game; Checkbook Program; and Page 
Processor . NEVADA COBOL for literals ; and an interactive Individua l disks sel l for $'19 .95 from 

ACCEPTI D ISPLAY. The compi ler, Williamsville Publishing Co, POB 250. Microcomputers which is a subset of A Sl-74, generates Fredonia NY 14063. 
EVADA COI30L translates source programs at a rate up to 650 lines per 

Circle 469 on inquiry care!.
language programs int o machine minule o n an 8080-based system . 
bnguage on 8080, Z80 and 8085 Operating under f'rocessor Technology 's 
microprocessors. Designed for small operating syst m (PTDOS), the compiler Software for Radio and businesses using microcomputers , it requires a minimum of 32 K bytes of 
features random access fi le support; programmable mem ory . Tlir NEVADA Television Stations 
sequentia l files. both fixed and variable COBOL Prngm111111(,,-s Refer1!11c1! Ma11w1/ 

Solar Compu ler Systems Corp, 2360
lengt h : debugging capability; copy state  is available for 525 and lhe Diskette is 

43rd Ave E. Suite 308, Seattle WA
menl; cha racter str ing, 16-bil binary and $275, from Ellis Computing, 1480 17th 

98112, has a series of software programs
packed decimal (COMP -J ); 18-bit Ave. San Francisco CA 94122. 

designed lo run on Smoke Signal Broad
accuracy; hexadecimal non-numeri c Circle 466 on inquiry ca rd. cas ting's Chief tan Systems that a r·e of in

terest to radio and television stations. 
Avai lable programs include audience 
measurement, all itude research , music 

name within extension . A list of disks is 
Library Cross-Reference 

research, lifestyle surveys, ARBITROfor Floppy Disks provided after each use of the analyses and more. Information is 

The CATALOG system provides a CATALOG program . The program runs 
 availa ble upon request. 

means to index up to 200 single- or on 8080 or Z80 microprocessors wi th Circle 470 on inquiry card. 
double-dens ity 5-inch floppy disks . 48 K bytes of memory , floppy disk, 
Using the alphabetical li sts of files pro v ideo display and printer. The program 
duced by CATALOG. any program or requires CP/ M with Microsoft MBASIC Math Program Performs 
data file can be located in a few or MITS / Perlec Disk Extended BAS IC. Symbolic Operations for seconds. The name, extension, size, date The SORT System is required for use of 
and disk number for each file is listed in CATALOG. The CATALOG System is Algebra, Trigonometry, 
each of three reports. These reports arc priced al $95 a nd is available from the and Calculus 
o rga nized by the date within extensio n Software Store Ltd , 706 C hippewa Sq. 
within name, extension within name Marquette Ml 49855. This symbolic mathematics system 
within disk number, and date within Circle 467 on Inqui ry cord. enables users to so lve polynomial 

multiplications. symbolic differentiations 
and integrat ions, simplifica ti on of 
trigonometric expressions, a nd exact 6809 Systems Software messages. The res idenl 6809 assembler solu tions nf nonlinear equations . The 

Techn ical Systems Consultants Inc. accep ts 6809, 6800, a nd 6801 mnemonics muMATH-79 programs run on 8080, 
I'Ol! 2574, W Lafaye tte I 47906, has so that existing of tware can be im 8085. and Z80 systems using TRSDOS. 
developed software which includes a mediately reassembled to produce 6809 standard er / M, or Llpward compa ti ble 
6809 version of the popular Fl.EX disk object code. operating sys tems s uch as Cromemco 
operating system. a text editor , a res i FLEX is available for the SwTl'C disk CDOS, or IMSAI IMDOS . The program 
dent assemb ler, !3ASIC interpreter. and systems on a 5- or 8-in h floppy disk. is useful for engineers and scien ti sts in 
an assembly language debug package. The o ther sof twa re is av;ii lable on a c.heck ing or deriving lengthy a na ly tical 
Most softwa re written for 6800 FLEX sta ndan.l 5- or 8-inch FLEX cJisk which data. It is also useful for artificial in
can be reassembled for 6809 by changing may be used on any soft-sectored 6809 telligence app lications as wl'il as for 
any l'quales into FLEX to the proper ad FLEX di k ystem . Ca sct tc versions are students and teachers in math education. 
d resses. FLEX features dynamic fi le avai lab le ror a ll but FLEX. Including the The price for the package is $190. For 
alloca tion , random and sequential file . texl edi tor and assembler. the FLEX more information, contact The Soft 
printer spool ing. batch job type progra m package is $90. The BASIC interp reter is Warehouse, POB '11174, Honolu lu 
entry. automatic pace compression, $65, and the deb ug package is $75. HJ 96828. 
user start-up facility. and English error Circle 468 on inquiry card. Circ le 471 on inquiry card . 
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SYSTEMS 


Single Board Computer 
Supports Pascal 

Inc, 500 Fifth Ave, ew York 
Y 10033, has announced its TCB-85 

si ng le board microcomputer capab le of 
supporting CP/i\1 and Pascal. The 64 K 
board is compa tible with In tel' 
Multibus and fea tures a dual -densitv 
fl"PPY di k con troller that ~upport s. up 
to lour di sk drives o r tw11 double-sided 
disks, video display control ler with up 
to 80 haracters by 25 line.. RS-232 
seri,11 input / output (1 10) port, parallel 
printer intcrtace. scan ned keyboard in
terface. vectored interrupts. and three 
timer~ . 

T he prir.:e is Sl 500 per uni!. 

Circle 472 on 1nquuy card. 

Versatile Business Manager 
System 

This ~yslem inclui.les a Versati le 4 
Dual Drive computer, a Texas 
lnstru mrnt s 810 RO Tractor Feed 
Print r, application sof tware fc:;ir 
bu iness , and a movable table . The 
business software includes a General 
Ledger, A counts Payable and 
Recciv,1ble, In ventory, Perso n
nel / Payroll. and Labor Job Cost 
Analy•is . The system is priced at under 
58500 and i avai lable from CDS Inc, 
Building 3. Drummond Plaza, 

ewark DE 1971 L 

Circle 473 on Inquiry card. 


Hewlett-Packard 
Introduces Personal Com
puter for Professionals 

The HP-85 is a comp lete computer 
system designed br use in bus iness and 
industry by engineers, scientists , 
accou ntants, and investment analysts . It 
can a lso be used in the home by hob
byists and as a n instructional computer 
in second<1ry schools, colleges, and 
universities. 

T he system features a video disp lay , 
therma l printer, tape cartridge, a nd 
graph ics capabi lity in a package the size 
of a typewriter. It is equipped with four 
input / output (1 10) por!s to a ll ow the 
user to expand the sys tem to include 
plotters, printers, disk drives, and other 
peripherals that are already on the 
market. 

The HP-85 comes with 16 K by tes of 
programmable memory and can be 
expanded to 32 K by plugging an op
tional memory module into one of the 
por ts on the back of the machine . The 
graphics display is useful to engi neers 
for plotting fu nctions a nd for test 
ana lysis. and to business persons to plot 
statist ics. The display on the screen can 
be easily printed out on the built -in 
printer. 

The system has a 5-inch, high
resolution , b lack a nd white video 
display with 16 lines of display a nd 32 
characters per line . T he therma l printer, 
which operates in both alphanumeric 

8086 and 8088-Based 
Microcomputers 

Microbyle. 2499 erri los Ave, Signa l 
Hi ll CA 90806, has introduced two 
16-bit 8086 and 8088 micwpmccssor
based computers wi th rea l-time clock, 
priority vectored interrupts , lour port 
serial input a nd t'utput (1 10) board that 
suppo rt s four terminals. 32 K bytes of 
programmable memory , du a l-dcn>i t y 
floppy disk control ler that suppt,rts up 
tu four drives with direct memory ad-

and graphics modes, prints two 
32-character lines per second . The HP-85 
tape d rive uses HP Da ta Cartridges, 
which have a capacity of 200 K bytes, 
and fea ture a tape directory that enables 
the sys tem to automatically find exact 
tape locations of recorded programs and 
data. 

The HP-85 measures 41 by 46 by 15 
cm (16 by 18 by 6 inches), and weighs 
9.06 kg (under 20 pounds). It comes 
with a user's manual and a standard 
application software package that con 
tains 15 programs. T he price of the 
HP-85 is $3250. For more infonnation, 
contact Inquiries Ma nager, Hi:wlett
Packard Co, 1507 Page Mi ll Rd. Palo 
Alto CA 94304 . 

Circle 474 on 1nqu1ry card . 

dress (OMA ) data transfer. video 
display and keyboard , 19-s lot 
backpla ne. and an interrupt switch-on 
from console to a ll ow re-boot o f the 
system wit hout register destruction . The 
systems use Microbyte 00586 batch 
operating system softwa re and also 
feature 4 K by tes of programmable 
memory on-boa rd , 24 operand address
ing modes, three programmable timers, 
and more. The app rox imate prices for 
the 8086 and 8088 are $4000 and 53900, 
respectively . 

Circle 475 on inquiry card . 

Compucolor II System 
Compucolo r Corp, POl3 569. 
o rcross GA 30071 , has developed three 

models of the Compucolor II. Model 3 
has 8 K bytes of programmable 
memory. the Model 4 has 16 K bytes . 
a nd the Model 5 provides 32 K byte o f 
memory . The Compucolor II uses an 
8080A microprocessor and inc ludes 16 K 
bytl's of read-only memory. One 
RS-232C seria I port is provided for a 
printer or modem. The Compucolor II 
features a keyboard that is separate 

from the processor and vid<:o display 
unit. The video terminal has erase-li ne 
a nd erase-page commands ; two 
cha rac ter sizes; fifteen plot modes; local, 
full. a nd half duplex modes; full cursor 
control; and other functions. The 
sys t m uses Disk BAS IC 800 1 with an 
interpreter in read-only memory . 
Twenty-nine statement types. three com
mand types, nineteen mathematica l 
functions, and nine s tring functions are 
included . 

One 5-inch floppy d isk is bui lt into 

the main unit. The capacity for each 
side of a 5-inch disk is 51 .2 K bytes. 

The video d isplay features eight colors 
with 32 lines a nd 64 characters per line. 
T he usable screen area is 23 cm 
(9 inches ) wide by 17 cm (6.75 inches) 
high . Compucolor has developed soft
ware for the sys tem includ ing games, 
small business applications, home 
fina nce, and other programs. The prices 
for the th ree models are $1495, $'1695, 
a nd $1995. 

Circle 476 on inquiry card. 



PUBLICATIONS 


Short f'orm Catalog of 
Modems and Accessories 

This six-page ca ta log con tai ns Raca l
Vadic's l200 bits per second (bps) full 
duplex acoust ic coupler; t he "50" se ries 
of tl ircc t connect modems; and the 
VA3467 tr iple modern which emulates a 
Racal-Vadic VA3400 series modem, a 
flell 2.12A. or a Bell "103. Other products 
include Bell-compatible 300 bps, 1200 
bps ha lf-duplex, and 2400 bps modems; 
CCITT compatib le mode ms: automatic 
dialers: and a Multiline Automatic Call
ing System, which can hand le up to 60 
modems fo r each dialing port. For fur
ther info rmation , contact Racal-Vad ic, 
222 Caspia n Dr, Sunnyvale CA 94086. 

Circle 477 on inquiry card. 

Introduction to VLSI 
Systems 

/i11 rorl11ct io 11 to VLSI Syslems , by 
Carver Mead and Lynn Conwa y, deals 
with the theory and practice of design
ing , fab rica tion . and implementing of 
sil icon ch ips, a nd ii provides detai led 
coverage of the underlyi ng physics to 
complete ve ry large-scale integration 
(VLSI) digital co mputer systems . 1" 
trod11ctio 11 to VLS I Syste11 1s is su itab le as 
a textbook and reference book for 
gradua te and underg raduate cou rses. 

The book is availab le from Addison
Wesley Publishing Co, Reading MA 
01867, fo r $25 .95. 

Circle 478 on inqu iry card. 

Sharp APL Reference 
Manual 

This texl is cnmplclc with illustrations 
and examples. a nd it discusses the 
fealures of Sh, rp A PL in terms 
understa:idable by beginners and profes
s iona l program mers al ike. Some of the 
topics reviewed a rt• syntax of A r'L. 
event trapping, pr imitive functions a nd 
operations. slruclure of data, shared 
variab les, report forma tting, batch APL. 
and line ed iting in Sharp APL. The 
manua l is avai lab le fo r $18 from I P 
Sha rp Assoc ia tes Ltd , 145 King SI W , 
Toront o, Ontario M5H 1)8. C A NADA. 

Circle 479 on inquiry ca rd . 

Publication for the Ohio 
Scientific Challenger IP 

G,•tti11i.: Start ed Willi Yorir Cl1nlle11i<!er 
JP int roduces lhe fundarncn lals of CIP 
BAS IC and explains its characteris tics . 
limita tions. a nd usefu l fca lu res. This 
documen t discusses ca lcu la tor a nd pro
g ram mode, input a nd o utput , data 
represenla lion, and prngram s torage o n 
casse tt e. It also describes C JI ' con trol 
and logic. including testing and b ranch 
ing, subrou!ine use , a nd logical opera
tions. Th is begi nner's workbook con 
tains exercises and sample programs . Ii 
is ava ilab le from dea lers or by writing 
lo T IS, POU 921 . Los Alamos NM 
87544 . The p rice is $5.95 plus $1 for 
postage a nd hand ling . 

Circle 482 on Inquiry card.Communication Fiber
optics Short Form Catalog 

Vallee Corp 's cata log, w h ich inc ludes 
!heir opt ica l fibers and cables. fiberopt ic 
modems and interfaces, a nd baseband 
v ideo links, covern eve ry a ppl ica tion 
from computer termina l connec tions lo 
long-ha ul telephone and CATV trunk
ing . 

To ob ta in a copy of the cata log, write 
Valtec Corp, Commu nication Fiber
optics. 99 Hartwell St , West Boylston 
MA 0'1583. 

Circle 480 on Inqu i ry ca rd 

Microprocessor User's 
Guide 

T/1e Miaoµrocl?ssor Use•-s G11ide con
ta ins a r ti cles written by engineers ror 
other enginee rs and corporate managers 
with a production-oriented , problem 
solving approach in mind. T he 78-page 
booklet focuses o n designing with 
mic roprocessors; engineer ing design 
approach to microprocessors: micro
processor a rchitec tu re: ana lys is of 6800. 
8080/ 8085 a nd Z80 architec tures; a nd 
analysis of si ngle-chip microprocesso rs . 
Pro-Log's STD BUS, a bus struclu re for 
8-bit microprocessors. is exa m ined in 
detai l. 

The gu ide is ava ilable a t no cha rge 
from l'ro-Log Corp , 24 1 l Garden Rd. 
Monlerey CA 93940. 

Circle 483 on inquiry ca rd . 

Using a Programmable 
Calculator Instead of a 
Central Computer 

Providing technique's lor using 
calcula t<> rs in the HP-67 ' 07 <•r Tl -59 
f<Jm ilies , lhe Hm1rl/10,1/, 11/ F./,.r/n>11r1· 
Vcs;g,, mrd llnal,11si . .; I'l't)fcrfrnl's L/..:; iPI,'\ 

f'rn,~rm•1111a/1/c Ca lcr 1lot ors o ile rs pn1
gra111s a nd programm ing ll'ch n iques l·or 
sC1 lving pr<'b lems in netW<• r~ ,m alrsi s. 
active and passiv<' filter design , high I re
qucncy ,1mp lil ier cle<ign . <1nd engineering 
mallwmat ics . Do u111enl,1li'1n includ ing 
flowcha rts, a lgori lh ms, sa mp le prn
blems. l ips. ,ind rdcrences dar iiy many 
aspect> nl problem solul i<•n . Tlw hook is 
available !or 526.50. tro m \l,1n Nostrand 
Rei nht>lcl Elc lrical Compu ter Science 
and Engineer ing Series, 135 \1\1 50th St , 
New York NY !0020_ 

1979 Mapping Collection 
from Harvard library of 
Computer Graphics 

T his six volume collect io n has been 
s tructured lo gi ve an orga ni zat ion every 
k ind of informat ion il may need about 
computer mapping. The co llec tion 
features works on management 's use of 
maps; na tural resource and environmen
ta l a pp lications; urba n, reg ional. and 

state appl ica tions; computer mapping in 
education; mapping software a nd car
tog raph ic data bases; thematic map 
design; and sections o n cadasl ral 
systems and use of sa te llite de rived data. 
T he cost is $45 fo r the first vo lu me, and 
$30 for each addi tional selec tion . T he 
complete six volume set is s ·150. Contact 
the Labora tory fo r Compu ter Graphics , 
Ha rva rd Uni versi ty, 48 Quincy St. 
Ca mb ridge MA 02138. 

Gire le 481 on inquiry ca rd Ci rc le ~84 on Inquiry caw_ 
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MISCELLANEOUS 

GPIB Controller Im
plements IEEE 488 Bus and 
RS-232 Standard 

National Introduces New 
Addition to One Chip 
Data Acquisition System 
Family 

Available in two versions, the 
ADC0808 and ADC0809 com plemen tary 
MOS (CMOS ) in tegra ted circui ts 
incorporate the essential clements of a 
microprocessor-compatible data · 
,1cqu is ition ystcm on to a si ngle ch ip , 
including a n 8-bi t ana log-IP-d ig ital 
(A DI cc> nVl'rtcr . an 8-channel 
mliltip lexer and microprocc~sor
cnmpatiblr ciintro l logic . T he 
ADC0808 / 00 uses a success ive 
a pproxim<lt ion co nvers ion technique 
with a h igh -i mpeda nce chopper 
'tabiliz.ed compara to r wh ich makes the 
device virtually immune lo temperature. 
long term drill , a nd input o ff set erro rs, 
and it provide' effect ive and accura te 
c"nversi<'n while running on on ly 15 
milliwatts. A 256R voltage ladder 
network approach was chosen to 
guaran lec:> .1gainst miss ing codes. 
H<'solu li<'n is 8 bit s , a nd the 
ADC0808 109 can perform a conversion 
in 100 microseconds . Latched and 
decoded adJn·ss input s and outputs 
m<lke possib le interfacing to the 8080. 
8085, 280. 6800, a nd Na ti<>na l's 8060 
SC 1MP microp rocessor. among others. 

Fo r mnrc intormation o n prices and 
,1vail;ibility , contac t Keith Mueller. 
N,1 1iona l S1.. micnnduc111r. 2900 Semin,n
duclor Dr, Sa nt a Ia ra A 9505 1. 

Circle 486 on Inquiry catd. 

The Model 609 GPIB Co n tro lle r can 
be used in place of programmable 
calcu la tors, microcomputers, o r as in
lelligence for a data collector logger 
system . Progra ms in BASIC enter in 
4 K bytes of programmable memory , 
then are transfcrrecJ lo an int ern, I pro
grammable r~ad -on l y memory (PROM ). 
Th is elimina tes the tape loading routines 
and insu res that , when the con tro ller is 
turned on. the program is present a nd 
ready . The Model 609 has control 

Magnetic Bubble Mass 
Storage for D EC 
Microcompu ters 

This new LSl-1 1-compat ible bubble 
m mory sys tem is compri sed f a dual 
height contro ll er module (designated 
Bu bbl-Board MBC- 11 ) a nd one or mo re 
dual heigh t bubble memo ry modules 
(designated Bu bbl -Pac MBB - 11 ). The 
MBC-11 cont roller contains its own 8-bil 

The Ruler That Thinks 
Th<" l';inasPnic Electronic l{11 l<'r Cnm

pull'r USC'S a smilll db:;rlacl... 111l'n l measur
ing wheel lo din· ctl)' rneasl>rt' lc·ngt hs . 
dis liJnces, arl'as , .:1nd vuluml's , in linear, 
' q u,1rc . c>r cub ic uni t>. in .in y 5Ca lc , 
tn.u11 a ny doCL>nwnt . A rnlilli lLmcli11n 
calcu lator is inll'gr·a ted in the ru ler per
mi tting measured cb la t<' be used 
.iul<unalic:ally in c:umpt1tal il1ns. lnt cr
ml·diil te n1easureml·n ts ca n ht· i;; 1tu·c.;..d in 
thl' calcu lator\; nwnwry lo yie ld .1 lo t;i l 
qu.inti ly . The compu ll' r di,pl,1y' val ues 
din•c tl y in millirnct1•rs , centimeters or 
ml·tc-r~ . and ct.111vt·r1 .... h., ci thl'r inchc~ or 

fel't ' implv h)• prc"ing a lu nc: tinn key . 
The Electro nic Rlil<·r · ompull'r c;in 
ml'.lM1rC' !.'. n y rtlgu l.1r or irrr·gu l.lr ~url a ce . 

'uch .:is curved w,11 1>. floors, cn nlainrrs, 
etc . Documen t' lube mcasurl'U need not 
be in orig inal sc;1le ; v.:ir ia lions C:ilLrsed b;' 
red uction o r cn l.1rgl'mcnl G111 b1• pro
i:: rammed into the cnmpul1·r with re sul t · 
.1utoma tical ly displayed in the original 
>eale . 

Additi(inal l<'a lu r 's include ;.id
dres.sab le n1e1nory : me tric .and f)rea Ctl 11 

features such as serial o r pa ra llel poll 
and recep tion of binary-coded decimal 
(BC D) or ASCII messages. the ability to 
be transparent in a large sys tem . and a 
fro nt panel pass/ fai l tes t sys tem. The 
front panel conta ins a ll con nectors and 
contro ls a nd has been designed to 
elimina te inadve rten t false o pe ra tion . 
The un it costs $1395 . For more in forma
tio n , con tact Phys ica l Data Inc . Dept 
37, 8220 SW imbus Ave, Beaver to n 
OR 97005 . Ci rc le 485 on Inquiry card. 

microprocessor a nd is capable of con 
trol ling up to 16 MBB-1 ·1 bubble 
memory modu les. The microprocessor 
handles bubble device fo rmatti ng and 
con tro l, as well as interfacing the bubble 
memory system to the LSI-11 bus struc· 
lure . The contro ller ma ps standard 
floppy d isk t rac k and sector addresses 
into bubble device page add resses , so 
that the bubble memo ry is fully com
patib le w ith a ll DEC softwa re for the 
LSI- '! 1. incl udi ng the mass storage 
operating systems such as RT-1 1. The 
bubble m mory sys tem appea rs just like 
a flopp y d isk to the processor, though 
with much faster acce s time . Data 
sto rage is absolutely nonvolatile . Each 
MBB-11 bubble memory module uses 
o ne LSI-·1I chassis slot and conta ins 46 
K bytes f storage. Access time to the 
first d<1ta byte averages less than 7 ms . 

The MBC-11 is pr iced at $650 a nd the 
MBB-1 1 at $950. Contact Bubbl -Tec, 
3120 Crow Canyon Rd . San Ra mon CA 
94583 . Circle 487 on inqu iry card. 

ve rsion ; percent . add-on . a nd dise<1unl 
compu tat ions; au tomatic square n1ot 
and ir: tl11at ing decimal point sys ll'm ; 
mixed c< lcu la tions. and nmre . 

Th~· Elec tro nic Rulc:>r i (om puter is 
priced a l $99.95. For further in lli rm;i 
tion , con tac t the dist ri butors. haf il z 
Inc . 1055 Fi rs t SI , Rockvi lle MD 20850. 

Circle 488 on Inqui ry card. 
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MISCELLANEOUS 


Clrc l 493 on inquiry card. 

S-100 Communications 
Board 

Designed specifical ly for S- 100 ap
plicat ions. lnco's six port EIA / RS-232 
board. based on the Zi log ZBOA . 
features synchronous anti asynchronous 
communications at a wide range of data 
rates. The board also contains two real
time clocks programmable in severa l 
modes. and meets the proposed IEEE 
S-100 standards. It performs hardware 
cyclic redundancy check (CRC) genera
tion and check ing, and provides stan
dard protocol support. T he board, 
documenta ti on a nd a soft ware gu ide are 
ava ilab le for $895 from lnco Inc. 79 16 
Westpa rk Dr. Mcl ea n VA 22102 . 

Circle 489 on inquiry card 

Power Saver from Power 
Dy namics 

Power Dynamics has developed a 
single output open fra me switche r. T he 
unit measu res 7 by 10 by 23 cm (2.75 by 
4 by 9 inches). It is availab le in all the 
standard output vo ltages rram 5 to 48 
vo lts. The price is $175. For more infor
mation , contact Power Dynamics Corp. 
9421 Telfair Ave, Sun Valley CA 91352 . 

C11 cle 492 on 1nqu11y card . 

Floppy Disk Controller 
Board for the TM990 

A floppy tlisk controller compatible 
with the TM990 series of microcomputer 
board p roducts has been annou nced by 

Texas Instruments Inc. POB 1433. MS 
6404. Houston TX 77001 . The 
TM990 / 303 board supports up to four 
double-sided d rives . The board is pro
grammable fo r data encoding formats 
a nd nu mber a nd types of disk drives. 
The TM990/ 303 has the ab ility tu in ter
face Lo single- a nd du al-densi ty d rives. 
T he con tro ller is compatible w ith IBM 
3740 a nd Tl disk fo rma ts . Data tra nsfer 
forma l <1 nd stepperrnotur rates are bot h 
programmable . In addition , the con 
troller also feature write precompcnsa
tion . oft-sector ompatibility, int rnal 
phase acquisition , anti address mark 
detection. The board is priced al 5845. 

Circle 490 on lnqu11y card 

Device for Remote Control 
of Electrical Devices 

lntrol / X-'IO a llows Apple users to 
remotely con tro l 110 V AC devices by 
commands sent through a BSR/ System 
X-10 Command Console over existi ng 
building wiri ng . The unit comes with 
software to contrnl devices on predeter
mined schedules. It provides for selec
tion of daily or weekly schedu les, 
specification of the exac t date fo r a par
ticu la r even t, speci fication of intervals of 
ti me fo r an event. a nd, for energy 
ma nagement. dev ice wa ttage ra tings fo r 
power consumption accou nt ing. The 
system consis ts of the Int ro! Controlle r 
board with timer and ultrasonic 
tra nsducer. the BS RI X-10 Command 
Console, and three Remote Modu les for 
$279. T he ln trol / X-10 Contro ller Ca rd 
costs $189 and additional remote 
modu les are available for 515. For more 
information , con tact Mountai n Ha rd
ware Inc, 300 Harvey Wes t Blvd, 
Santa Cruz CA 95060. 

~ 

MC6809 Microprocessor 
Development Systems 

Motorola ha annou nced six upda te 
packages to adapt a user's previous 
EXORci er I. IA, or II systems Lo 
MC6809 system design . These prod ucts 
enable design rs to develop and debug 
a ny system centered arou nd this power

ful eight -bi t microprocessor. The new 
EXORciscr II a nd EXO Rterm 220 diffe r 
fro m the MC6800 un its in curren t pro
duct ion in that they contai n a 
microprocessi ng modu le wit h a M6809 
component complement , as well as 
extending the capabi lities of o ther in ter
nal motlules to M 6809 specifications. 
EXORciser and EXORterm systems can 
be upgraded to permit M6809 designs by 
adding an MC6809 microprocessing 
modu le, a DEbug modu le, a floppy-disk 
contro ller. programmab le read-only 
memo ry (PROM) firmware . a nd a n 
MC6809 MDOS floppy disk . contai ning 
a macroassembler and video ed it o r. By 
upda ti ng these units fo r operation wi th 
the MC6809 modu les, the fea tures of 
EXORciser II . such as d ynam ic systems 
bu . dua l memory map , memory parity, 
second-level interrupt vectors. and 
more, are achiev;ible. 

The prices for the updating systems 
are $3200. The prices for the complete 
MC6809-based EXORciscr and 
EXORterm dev lopment system range 
from $7900 to 59365 . For additional 
information . con tac t Motorola Inc . 
POB 20912. Phoenix AR 85036. 

Circle 491 on inquiry card. 
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32 K By te Static Memory 
Boards for 6800 / 6809 

Gimix. 1337 W 37l h l'I , Chicago IL 
!.10609. i, delivering a fully static 32 K 
h;'l l' progr,1mmabk• memory b0ard for 
ll'l' with the S-50 (6800 and SS-SOC 
(o t!09) bus . Thi" board fealur!"s lour 
ind ependentl y dip-,witch addressable 8 
K byte blncb . Each block ca n bl' 
<Hldrcssed lo any 8 K boundary or dis
,1hletl. Tht' boa rd i' c;ipable of den1cling 
t h!' lt>ur .1dclili<1nal address lines ''l the 
SS-50 bu, lo allow memory decoding 
up It> J I b y tes. The switches enable o r 

disable the extended address ing anc..l set 
i t lo one t>I six teen possib le banks. The 
board is de igned fnr h igh noise immu
nity . The price of the full 32 K bo, rd is 
5548 . 15. The 16 K version costs $328.12 
and 24 K versi,,n cost' 54.38.14 . Both 
can b., expanded In contai n up lo .32 K 
bytes nl memory . 

Circ le 510 on inquiry card. 

Lowercase and Keyboard 
Modification Kit fo r 
TRS-80 

Thi ' k it in ludcs wire , so lc..le r , co ntrol 
key . 2 102 nwmory device. slide sw itch , 
m(>unling hardwan·, ,rnd documenta 
tion . The low power 2 102 memory part 
i ' co nnec ted lt> a slide sw i tch that allows 
the TRS-80 l o be used w i th nr wit hou t 
lt>wercase fel lers. T o minimize the 
chance ol cfornagc lo the 2102. i ts co n 
necting wirc' have bcen pre-assembled . 
Tlw con ln1I ke~· ha;, gnld-pl;itcd con l;ic l s 
lor IPn)! l i l C' ;rnd can be easi l y mounted 
o n the keybo;i rd . The ki t is priced a l 

Low Power, 32 K Pro
grammable Memory for 
Heath H8 Computers 

A board with 32 K by tes of program
m able memory, using less than 6 W of 
power and compatible with current 
Heath peripherals. is availa ble from D -G 
Electronic Developments C o, 3223 Forest 
Ln, Garland TX 75042. Other fea tures 
include circuit protection lo prevent 
damage lo memory ou tput buffers i f two 
blo ks arc ass igned l n the amt• address 
space, mcm1>ry addressing co n tro l led by 
a dual i n - l ine (O JP) swi tch . , nd i i is 
arranged as tour independent l y 
ac..ldressilb le 8 K byte blocks wi th 
transpa rent refresh . The price for the 
board is 5-179, and it comes fully 
assemb led and tested. 

Circle 511 on inquiry card. 

$19.0S, and is ;ivai lablc from Emma nuel 
13 Garc i;i Ir and A ssoci..ites, 3950 N Lake 
Shore Dr. Rm 2310, h icago IL 60613. 

Ci rcle 512 on inqui ry card . 

PET SPECIALS *FREE Up to $170 in merchandise with purchase 
PET 16N 16K full size graphics keyboard S 995 $130 ;!\FREE! of one of following PET-CHM items ! ! ! PET 168 16K lull size business keyboard S 995 $130 
PET 32N 32K full size graphics keyboard s 1 295 S170 

BETS! PET lo S-1 00 Interface ........ S 119.00 PET 32B 32K full size business keyboard $1295 $1 70 

PET Connectors-Parallel or IEEE ..... $ 1.95 PET SN BK full size graphics keyboard s 795 $1 00 
Cassella Port .. .. ... S 1.45 PET 2040 DUAL DISK DRIVE-343,000 bytes S 1295 $170 

Axiom EX-S01 PETPrinler(wlihgraphics)S 475.00 Hands on Basic wilh a PET .......... S 9.45 PET 2022 Tractor Feed Printer S 995 $1 30 
Axiom EX·S20 PET Ploller ... ... ..... $ 749.00 Programming the 6502 (Zaks) ....... S 9.45 PET 2023 Pressure Feed Printer $ 849 $110 
Anderson Jacobson S41 Selectric ... $ 1015.00 6502 Applications Book (Zaks) ....... S 10.45 
 PET C2 N External Casselle Deck s 95 $ 12 
Leedex Vid eo 100 12" Monitor ... .. . S 119.00 6500 Manuals (MOS Technology) . . .. S 6.50 

Used BK PETs (limited quantities) $ 495HeathWH19Terminal (factory asm.) . .. S 770.00 Programming a Microcomputer: 6502 . $ S.45 
Heath WH 14 Printer (factory asm.) ... S 735.00 6502 Assembly Language "Amount of Free Merchandise with Purchase 
IEEE·RS232PrinlerAdaptorforPET ... $ SS.00 (Osborne) NEW! .................... S S.10 of PET-CBM llem. 

2716 EPROM 15 volt) .. .......................... s 39
KIM·1 S159(add S301orpowersupply)SYM-1 $209 All Books and Software .......... ... 15% Off 
 6550 RAM (for SK PET) ..................... . . S 12.70 

BAS-1 Microsoft ROM Basic for SYM ..... S S5 CBM Word Processor tor PET- Machine Language 6502 $9.75 6522 $9.00 6520 $5.50 
Memory Plus (KIM, SYM, AIM) .... 5 195 Aulo Scroll, insert. delete. form leller append, etc. 2114 L 450 ns $5.35 24@ $4.95 1 00 @ $4.45 

SYM Assembler In ROM .. . . .. . .. .. . ... S S5 SK Version $24.00 16K or 32K wilh disk SS9.00 t-----------------------t 
SEA· 16 New 16K Static RAM ...... . .... $325 Casselles (all tapes guaranteed) AGFA PE6 11 MINIMAX 
Seawell Motherboard - 4K RAM Space ... $139 Premium qualily, high oul pul lownoise in 5 screw 
KTM·2/80 Synertek Video Board .... .. .. . $349 housing with labels: by COMPU/THINK
S-100 16K Static RAM Kil SALE ... . .... $219 


TIS PET Workbooks - set of 6 ........ S 21.50 

Dusi Cover for PET ........ ... ...... . . $ S.90 


ATARI - INTRODUCTORY SPECIAL 
ATARI 400. Ala~ 800 and all Alan Modules 20% OFF. 

Programmers Toolkit-PET ROM Uti lities . S 44.90 
Sargon II (TRS·SO or Apple) NEW! ..... S 24.90 
MicrochesslorPET(PelerJennlngs) . ... s 17.90 
PET 4 Voice Music System ... ... ...... s 29.90 
4 Voice Music Monitor lor PET ....... . S 15.90 
CmCWordProcessorprogram forPET ... S 25.00 
Adventures by Scot! Adams . .... ... . . . 15% OH 

C-1 o 10/5.65 50/ 25.00 100/48.00 MINIMAX I f.8 Meg1byll Oishi $4495C-30 10/6.90 50/30.00 100/57.00 
~ MINI MAX ll 12.4 M111b1"11 Dliksl $5995 

II 

SPECIAL - MINIMAX prices include Compu/ 


Think PAGEMATE Database and Report Writer at no charge. 


SALE The most advanced complete microcomputer system available. 
Includes CPU, 12" CRT, Full Keyboard, 2 Quad-Density Disk 
Drives. 2 Megahertz 6502 Hybrid Processor ldouble speed). 108 3M "Scotch" S" Disks ....... 10/$31 .00 
 K System Memory, High Resolution (5 12 x 240) Graphics, 

3M "Scotch" 5" diskettes ... 10/$3 1.50 Programmable Character Fonts, Microsoft Extended BASIC. 
Verballm 5" diskelles .. . ... .. 10/$26.50 DOS with Random Access 1/0, Full Complement of 1/0 Ports. 

Monitor with Debug, Trace, and Tiny Assembler, Fifth (PL/M and Diskette Storage Pages ... . . 10/S 3.95 
Forth combination) Interpreter, Complete editing and enlrywilh

Disk Storage Boxes 8" S2.85 5y4· S 1.95 split screen capability, 64 Microprogrammable Opcodes, Bus
(Write for quantity prices) iness software (with Database) available. 

WRITE FOR COMPLETE CATALOG 
115 E. Stump_Road (215) 699-8386 U r Add si.oo per order for sh1pp1ng 
Montgomeryv1/le, PA 18936 699-5826 A B Comp te s We pay balance of UPS surface charges on all prepaid orders 
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tinyFORTH 2.1 for TRS-80 
T he Software Fa rm. POB 2304. 

Rcston VA 22090 has deve loped the 
tinyFO RTH 2.1 system fo r T RS-80 
systems. P rograms w ritten in 
tinyFORTH ca n ru n fas te r an ci use less 
memory tha n s imi la r programs in 
BASIC because tinyFO RTH includes a 

compi ler in addi tion to a n interp reter. Multiuser Operating 
This sys tem incl udes a pL1werfu l tex t 
ed itor . a Z80 asse mbler . and a graphics System for Micropolis 
package . T he tin yFORTH sy tern Microdisk 
occu p ies 8 K bytes o f memory and 
comes wi th casse tte t;ipe and docu men
ta tion for 16 K Leve l II TRS-80s. The 
sys tem cos ts $29 .95. 

Circle 500 on inquiry card. 

32 K Structured BASIC in -line BASIC ed itor, a keyed sequen tia l 
Cromcmco 32 K St ruc tu red BAS IC , 

1·'-'hich runs in 64 K Cromcmco Systems, 
ass is ts a p rogra mme r in buildi ng a p ro
gram from logica l blocks of code. This 
faci litates program deve lopment a nd 
red uces d ebugging and ma intcna ncf? o l 
programs . It contai ns a ll feat u res o f 
16 K BASIC plus long va ri ab lP names of 
up to 3 '1 c haracters , sta tement labels 
that replace sta temen t nu mbers to 
rclc rence lines in a BASIC program , an 

access met lwd (KSA M ). p roced u res, an ci 
tontro l s tructures includ ing if .. /l1t•11 

. d o:. e.1ril1i/1· ... r•J11/ u 1ll;h_•, ,lnd l'1'Ji1 1nl 
... 111rlil . 

Crumemcu 32 K Structu red BASIC is 
ava ilable for use o n Crnmeme<• systems 
o n 8- inch or 5-i nch floppy disks !, , r 
$295 . For addit ional inl o rmat io n , co n
tact ro mcmco Inc. 280 l:l erna rd o Ave. 
Ml>tintain View CA 9,1043. 

Ci1cle 501 on inquiry ca rd. 

Micropo lis Curp, 795\l Deering Ave. 
CanC1ga ['ark CA 91304. is market ing 
t heir l ully integrated rigid disk sub
system wh ich inc ludes their 8-inch rigid 
d isk d rive w ith up to 31.2 I bytt'' <11 
fo rmat ted dal, stt irage capaci ty , a n 
int l'll igent d isk adapte r-i nterlace card , 
and J sof twa re package for m icrncom 
p uler systems that usr the S- 100 bLis. 
Thc M itmdisk subsystcms a rc a·1a ilable 
in capacities ul E..Z . 18 .7 a nd 31.2 M 
bytl'S and Ml' <"Xp,1 ndablc by daisy 
chaini ng. Up tu th r-t•c add -u ri llll1du f,., 
n1,1y bl· cunneckd lo ,1 m11 ~kr unil. 

P ricc' Ior the M icrndisk sy>t cm bcgi n at 
undL·r 55000 . 

Ci rc le 504 on inquiry ca rd. 

Motorola Introduces 
MC68000 Design Module 

Motorola has in trod uced the 
MEX68KDM . an MC68000 design 
modu le. The MEX68KDM permits easy 
ch ip evalua ti on, usi ng ei ther an EXOR 
cise r development system or an IBM370 
o r PDPll . in con ju nction w ith cross
computer softw a re. For system emu la 
tion. the modu le includes 32 K by tes of 
program ma ble memo ry, tw o '16-bi t 
pa rallel inpu t/ou tpu t (1 / 0 ) ports, th ree 
16-bit programmab le t imer s a nd two 
se ri al RS-232 ports. 

MEX68KDM inclu des MACSbug, a 
powerful 16-b it m icro processor debugg
ing tool. Once a memo ry file is resident 
in progra mmable me mo ry. a user ma y 

begin h is prog ram debugging. The 
memo ry ma p for the MEX68KDM 
al lows fo r the use o f a ny o f the on-card 
110 a nd add itiona l ex terna l mem o ry or 
110. A 6800 b us in te rface ca rd is pro
vided to a llo w the MEX68KD M to read 
o r wr ite data to an exte rnal mem o ry or 
110 card . T he design module may be 
u~l'd in cl ~l,1 nd M<l Innl· mndl'. in ,rn 
lcXO l{ciser d<"vdnpnwnl 'ys tcm in the 
nonexpanded b us mode . or in a ca rd 
cage wi th sta ndard 6800 memory. 

T hf? design m odu le w ith two RS-232 
ca b les is pr iced at $1795. C ontac t 
Motorola Semicond ucto r Inc, POB 
20912, Phoenix AZ 85036, for more in
fo rma tion . 

Circle 502 on inquiry ca rd. 

S-100 16-Channel 12-Bit 
Analog to Digital 
Converter Board 

PROSYS I System 
Aimed pr im<1ri ly at thl' procl's' co n

ln1 I a nd indus trial / mc<1sur1;mcnt 
m<i rkc ts. t he system allows a process 
C<•ntro l engi neer or techn icia n to co1r 
mu ni cate wi th a digital computl'r 
contrn lled process systl'm . l'ROSYS I 
includes the ADAC System I000 
enclosu re with the 6-1 K by te Vl'rsit>n n l 
the Digi ta l Equipment Corp LS l-J t 12 
m icwcompu tcr. du;i l-pnrt ser ial int er
face . >i n); IC drive. dnul le -density Hoppy 
disk and video te rmin<i l. The so ttwarc 
resides in k»;s than 32 K bytes uf 
memory . Thl' suf tw<ire i nc l udt·~ a n 
opera ling systf'm. T he system can 
acrnmodatc up lo eighteen PHOSYS I 
t1 pt iona l mod ules . The· price IM the 
system is 514.000. and it is available 
lrnm A DAC Curp, 70 Tuwer Office 
l'Mk. Wob t1 rn MA 0 180 1. 

Circ:: le 503 on inquiry card. 

T he Tecmar S- 100 An;i lt•g to Di); it<1 I 
(A I D) boa rd intcrfoces t hC' A na logic Ml' 
68 12 C,1mplde Data Acqu isitio n Sysll'm 
to the S-100 bus. The b".ird accept s 'ix
teen single ended inp uts .i nd ha. d;ita 
ratl'S up lo 30 k Hz w ith twelve bi l 
accuracy . T he total t>I mu ltip lex sett ling 
t ime and sample-hold acqu isitio n li me is 
a bou t 7 m icrosecunds. The board prn
viclcs twn 's comp lement righ t-just ilicd 
OLl lpu ts and v<lr iablc v<> lt;ige ranges. T he· 
board ma)' be con figured to act as an 
inpu t / nu lpul (1 10 ) dcvin· "r lo act .is a 
nl('nlO r)' mapped dev ice. T he board 
requ ires li t tle softwa rl'. The price i> 
5495, a nd it is avai lable lnim Tecma r 
Inc. 234 14 Grecn law n Ave', Clevelilncl 
OH 44122. 

Circle 505 on inqu iry ca rd. 

220 February 1980 %:1 BYTE Publicaliun~ loc 



MISCELLANEOUS 

Network Information 
Resource 

The SOURCE is a compu ter -based 
C?iectronic message and information 
system . I! a llows users to send messages 
over computer termi na ls \' ia a nation
wiJe switching network . The SOURCE 
provi tk•s advanced electronic mai l 
leat u res such as tex t editing. scanning, 
cl ·fayed delivery, interactive conversa
tion , and blillelin boards. II also , cts as 
an information supermarket offeri ng 
news, educa ti onal programs. travel and 
shopping services, and much more. To 
use the SOURCE, subscribers need only 
a microcomputer or termina l. The cost 
of the service is 5100 initia l registra tion 
fee plus $2. 75 an hour . The service is 
SIS an hour between 7 AM and 6 PM. 
Monday thru Friday. For information , 
contact T lecomput ing Corp o 
America, 1616 Anderson Rd. Mclea n 
VA 22102 . 

Circ le 506 on inquiry ca1d_ 

S-100 Card Adds Sound 
Two Genera l Instrument AY-3-8910 

programmab le sound generators are 
interfaced to the S-100 bus on the 
Noisemaker to create sounds and noi es . 
The boa rd provides six tone genera tors, 
two noise sources, two envelope gen
erators and four 8-bit inpu t/ output 
ports . Sound effects and noises may be 
created and added to graphics and com
puter games. An on-board audio ampli
fier and breadboard area allows 
inclus io n of the board into a ny system. 
The Noisemaker is available now as an 
u npopu lated, solder masked and screen 
ed. printed ci rcuit boa rd for $34 .95. 
Contact Ackerman Digital Systems, 
Su ite 208, 110 York Rd, Elmhurst IL 
60126. 

Circle 507 on inquiry card. 

Double-Density Floppy 

Disk Interface 


Tarbell Electronics has released its 
new interface board , which is su pplied 
with the 13ASIC INPUT IOUTI'UT 
SYSTEM software for CP / M o n si ng le
density fl oppy disk . permi tting use rs lo 
mix si ngle- and double-dens ity Jisks . As 

Package Turns Exidy 
Sorcerer into ZBO 
Development System 

Available for $99, a software package 
called the Development Pac can turn a n 
Exidy Sorcerer into a sophistica ted, 
cassette-b<1sed . 280 developmenl system. 
T he package includes four modules : ii 

many as fo ur drives ca n be selec ted , 
usi ng e ither single- or double-density . 
The 8-inch, Shugart-compat ib le disk in
te rface contai ns phase-lock-loop and 
write precompensation, and the 
b0otslrap programmable read-only
memory (PROM) is di sabled on comple
tion of the bootstrap operation, freeing 
all 64 K bytes of memory for other use. 
Extended add ressing capabi lity p rovides 
eight additiona l address bits as specified 
by the new IEEE sta ndard , allowi ng 
direc t transfe rs to a nd from any location 
with in a 16 M byte add ress range . The 
interface comes with 1310S fo r CP / M on 
floppy disk for $425 from Tarbell Elec
tronics. 950 Dov len Pl. Suite B. 
Carson CA 90746 . 

Circle 508 on Inquiry card . 

designer's debuggi ng tool (DDT). a line
or iented text edi tor, a relocating 
assembler , and a linki ng loader. Al l can 
operate with the Sorcerer's dual cassette 
interface to a llow tape-based system 
development. The system supports 
global symbols for intermodu le com
munication and allows the user to define 
the inpu t/ o utput (1 10) devices for 
sou rce code, object code, a nd listings . 
The debugging too l a llows the user to 
d isplay a nd modify a ny programmable 
memory location or any 280 register. 
Using the Development Pac, a program
mer can design a program that is far 
la rger tha n the Sorcerer's memory 
without havi ng to worry about size 
limits, due to partit ioning of memory 
and two predefined buffers that ca n be 
used for program storage. The package 
is a va ila ble from Exidy Da ta Systems, 
2599 Garcia Ave, Mountain View CA 
94043. 

Circle 509 on inqui ry card . 

ANALOG Boards 

A/ D 16 Channel. $495. 
12 Bit . High Speed 

D/ A 4 Chann el, $395. 
12 Bit, High Speed 

8086 Boards 

CPU w ith $650. 
Vectored Interrupts 
PROM-1/ 0 $495. 
RAM $395. 
SK x 16/ 16K x 8 

VIDEO 
DIGITIZATION 
Real Time Video $850. 
Digit izer and Disp lay 
Computer Portrait 
System $4950. 

S-100 Boards 
Video and/or Analog 

Data Acquisition 
Microcomputer Systems 

llEclllAR > 

INC. 

The High Performance S-100 People 

TECMAR, INC. 

23414 Greenlawn • Cleveland .OH 44122 

(216) 382-7599 
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TRS-SO E.S 
SERIAL 1/0 
• Can input into bas ic 
• Can use LUST and 
LPRI NT to output, or 
output continuously • 
RS-232 compatible • 
Can be used with or 
without the expansion 
bus • On board switch 
selectable baud rates 
of 11 0, 1 50, 300, 600, 
1200. 2400. parity or 
no parity odd or even. 
5 to 8 da ta bits. and 1 
or 2 stop bits. O.T.R. 
lin e • Requires +5, 
- 12 voe •Soard only 
$19.95 Part No. 8010, 
with parts $59.95 Part 
No. 801 DA, assembled 
$79.95 Part No. 8010 
C. No connector s pro
vided, see below. 

: -,_I. - :I r i 
,...;.-T1 j I 

I,..,---• 1 c ' ' ,.,,.._r·· 
•, ' 
..;... --..... ' 

EIA / RS·2J2 con• 
neetor P111rt No. 
OB2SPS6.CO.""""th 
9'. 9 conduc:(ar 
cable 510 95 i:t11rt 
No 0825?9 

~ . 

3' nbbM U!ll111 
'oH 1 tFl•tt11ch~dc:on· 

ncc;tors; r.ol1t TRS

'30 11md our &a:n11I 
i.,o111"'dS1995Part 
No 3C::A8<10 

RS-232/ TTL 
INTERFACE 

• Converts TTL to RS
232, and converts RS
232 to TTL• Two sep
arate circuits • Re
quires -12 and + 12 
volts • All connections 
go to a 1 0 pin gold 
plated edge connector, 
kit $ 9.95 Part No. 
232A 1 0 Pin edge 
connector $3.00 Part 
No. 10P, 

Plastic box. holds 10 
diskett es. 5" - $4 .50, 
ff'- $6. 50. 

AS-232/TTY
INTERFACE 

PART WO GDO 

S-100 BUS 
ACTIVE TERMINATOR 
Board on ly $14.95 Part No. 900. with parts 
.$24.95 Part No. 900A 

APPLE II·::· 
SERIAL 1/0 
INTERFACE 

Saud rate is continuously adjustab le from 0 
t o 30,000 • Plugs into any peripheral 
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 intelligent terminal. 
Also can output in correspondence code to 
interface with some se lectrics . • Also 
watches OTA • Soard 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/line. 16 
lines , modifications for 
64 char /line included 
e Parallel ASCII ITTLI 
input • Video output 
• 1 K on board memory 
• Output for computer 
controlled curser • 
Auto scroll • Non
destructive curser • 
Curser inputs: up, down. 
left, r ight, home. EOL, 
EDS • Scroll up, down 
• Requ ires +5 volts 
at 1.5 amps, and - 12 
volts at 30 mA • All 
7400, TTL chips • 
Char. gen. 2513 • 
Upper case only •.,.________________.,. Boa rd only $39 .00 

BK EPROM Pl lCEON 

Saves programs on PROM permanen tly !until 
erased via UV light) up to SK bytes. Programs 
may be direc t ly run from the progr am saver 
such as fixed routines or assemblers. • S
100 bus compatible • Room for SK bytes of 
EPROM non-volatile memory (2708's l. • On
board PROM programming • Ad dress 
relocation of each 4K of memory to any 4K 
boundary within 64K • Power on jump and 
reset jump option for "turnkey" systems and 
computers without a front panel • Program 
saver software available • Solder mask both 
sides • Full silkscreen for easy assembly. 
Program saver software in 1 2708 EPROM 
$25. Bare board $ 35 including custom coil, 
board with parts but no EPROMS $ 139. with 
4 EPROMS $179. with 8 EPROMS $219. 

Par t No. 106. with 
parts $ 145.00 Part 
No. 106A 

UART & 
BAUD RATE 
GENERATOR 

has 19 keys, 16 encod
ed with 3 user defin
able. The encoded TTL 
outputs. 8-4-2-1 and 
STROBE are debounced 
and available in true 
and complement form. 
Four onboard LEDs 
indicate the HEX code 
generated for each 
key depression . The 
board requires a single 
+5 volt supply. Board 
on ly $15.00 Part No. 
HEX-3. with parts 
$49.95 Part No. HEX
3A. 44 pin edge con
nector $4.00 Part No. 
44P. 

DC POWER SUPPLY 
• Soard supplies a r egulated +5 
volts at 3 amps., +12. - 12, and -5 
volts at 1 amp, • Power required is 
8 volts AC at 3 amps .. and 24 volts 
AC C. T. at 1.5 amps. • Soard only 
$12.50 Part No. 6085, with parts 
excluding transformers $42 .50 
Part No. 6085A I

~ C'-~4 

ELECTRONIC SYSTEMS 

MODEM 

• Type 1 03 • Full or 
half duplex • Works up 
to 300 baud • Origi
nate or Answer • No 
coi ls , only low cost 
components • TTL in
put and output-serial 
• Connect 8 n speak
er and crystal mic. 
directly to board • 
Uses XR FSK demod
ulator • Requires +5 
vo l ts • Board only 
$7.60 Part No. 109, 
with parts $29. 95Part 
No. 109A 

DISKETTES 

Box of 10, 5 " $29.95. 
8" $39.95. 
• 

TAPE 

INTERFACE 


• Play and record Kan
sas City Standard tapes 
• Converts a low cost 
tape recorder to a 
digital recorder • Works 
up to 1200 baud • Dig
ital in and out are TTL
serial • Output of 
board connects to mic. 
in of recor der • Ear
phone of recorder con
nects to in put on board 
• No coi ls • Requi res 
+5 volts. low power 
drain • Board only 
$7.60 Part No. 111, 
with parts$29.95Part 
No. 1 11 A 

HEX ENCODED 
KEYBOARD 

E.S. 
This HEX keyboard 
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tance si nce Fl ll up • 
Curren t and Aver 
age-Vehic le Speed • 
Ins ide. Outs ide or 
Coolant Temperature 
• Batter y Voltage • 
Eng l ish or Metric 
Display. $169.95 , 
without cruise con
trol $ 129 .95 . 

FLOPPY DISK 
STORAGE BINDER 

This bla ck vinyl 
three- r i ng b in der 
comes w ith ten 
transparent plastic 
s l eeves which ac
co mmod ate either 
twen ty, five -inc h or 
ten, eight-inch f loppy 
disks . The p lastic 
s leeves may be or
dered separately and 
added as needed . A 

COMPUCRUISE 
Put a c omputer in 
your car. which gives 
you th e most e f fec
tive and functiona l 
cru ise contro l ever 
designed, plus com
piece t rip computing. 
fuel management sys
tems, and a remark
able accura t e quar tz 
crystal time system. 
So simple a ch ild can 
operate, t he new 
CompuC rui s e c om
bines latest computer 
tec h no logy with 
state-of-the-art re
liabili ty in a package 
which will no t likely be 
avai lable on new cars 
for years to co me • 
Cru ise Control •Time. 
E.T., Lap Timer, Alar m 
• Time. Distance, Fuel 
to Arriva l • Time. Dis
tance, Fuel to Empty • 
Ti me, Di s ta nce and 
Fuel on Trip • Curr ent 
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 into any of 
the 8 sockets of your 
App le 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- ..--------- 
TIDMA 

·• , -_ ~".,__, ~I i' 

""" . f'' f i- ,,-"'"'· =- ~--!:::. -
' ' •J:,.LJ_,; 1;_, 

\!..;;':' ' '·~ ' J. ' ~ 
SYSTEM 

MONITOR 
a080, a085, or z-ao 
~Yt~te~em~'C!it~';,,f~o:r~e1
There 1s no need for the 
front panel. Complete 
w ith documentation 

contents f iIe is in- l•$iilii2ii.9iii5iiii.______.. 

eluded w i th each 

sleeve for easy iden
 16KEPROM 
t if ication and organiz 
ing. Binder & 10 hol
ders $14 .95 Part No. 
B800: Extra ho lder s 
95• eac h . Part No. 
800 

ASCII KEYBOARD 
TTL & DTL compatible • Full 67 key array 
•Full 128 character ASCII output• Positive 
logic with outputs resting low • Data Strobe 
• Five user-def inable spare keys • Standard 
22 pin dual card edge connector • Requ ires 
+5VDC, 325 mA. Assembled & Tested . 
Cherry Pro Par t No. P70-05A8. $1:19.95 . 

' 

ASCII KEYBOARD 
53 Keys popular ASR-33 format • Rugged 
G-10 P. C. Board • Tri -mode M OS encoding 
• Two-Key Rollover• MOS/OTL/TTL Compat
ible • Upper Case lockout • Data and Str obe 
inversion option • Thr ee User Def inable 
Keys • Low contact bounce• Selectable Par
ity • Custom Keycaps • George Risk M odel 
753. Requires +5, -12 vo lts. $59.95 Kit . 

RS-232f20mA 

INTERFACE 


This boar d has two 
passive, opto-isola 
ted c ircuits. One con
verts RS-232 to 
20mA, t he other con
verts 20mA to RS
232. All connections 
go t o a 10 pin edge 
connector. Requ ir es 
+12 and -12 vo lts. 
Boar d only $9.95. 
part no. 7901, with 
par ts $14 .95 Part 
No. 7901A . 

.._________. t ion • Uncondit ional 2 

year gu arantee. 
COMPUCOLDR II ERASER-8 $19 .95 . 

Model 3, 8K $13 95, 
Model 4 , 16K $14 95. 

16KRAMSModel 5. 32K $16 95. 

Prices include co lor Fo r t he App le, 

monitor, computer. TRS- 8 0 or Pet $8 

and one disk drive. each Part No. 4116/ 


2117. 

T.V. INTERFACE 

• Converts video co 
AM modu late d RF. 
Channels 2 or 3. So 
powerfu l almost no 
tuning is requir ed. On 
board regulated power 
supply makes this ex
tremely stable. Rated 
very highly in Doctor 
Dobbs' Journal. Recom
mended by Apple •9 lf>Pkl II Power required is 12 
vo lts AC C.T., or +5 or volts DC • Board only

APPLE II PLUS $7.60 part No. 107, 
with par ts $13.50 Part 

16K - $975, 32K  No. 107A 
$1059. 48K - $1123. 
Disk & cont . $589 

\ 
= 

t=!ll~l!Jil PARALLEL TRIAC 
. -,: - .  OUTPUT BOARD'--~ 

; , , ,, FOR APPLE II 

This board has · B tr1acs capable of 
switching 110 volt 6 amp loads [660 watts 
per channe ll or a tota l of 5280 watts. Board 
only $15.00 Part No. 210. with parts 
$119.95 Part Nu. 210A. 

CASSETTE TAPE 

ERASER 


REM OVES RECOR0
1N GS IN ONE SEC
ON D! The process 
eliminates static pos
itive I negative ions 
and maintains origina l 
tone quaIity with min
imal tape hiss• To im 
prove t one quality • To 
reduce hissing • For 
qui ck a nd easy to 
er ase • No battery or 
liq ui d r equired • Pow
erful and effective ac-

M ention part no . descr iption, a nd price. In USA s hipping p aid b y us for or ders accompa nied b y check or money order . 
W e accept C.0 .0 . o rders in the LI. S . only. or a V ISA or M aster Char g e no .. expira t ion date, signat ure. phone no.. 
s hipping charges wi ll be added. CA residents ad d 6.5% for ta>c Outside U SA add 10% for a ir mail postage and han
dling . Payment must be in LI. S. dollar s . De aler inqu ir ies invi t ed . 24 hour order line (408) 448-0800 
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HOWTOORDE R 
DATA-TRANS 1000 

790B. With parts [ki t l 
$199 .95 . Part No. 
7908A, 

224 BYTE Fobruo ry 1980 

to 9 60 characters/ second: For applications 
over 4B columns. automatically prints on next 
line: Prints 1 character at a t ime  ideal for 
interactive applications: Local line feed for 
advancing paper : Parity check [odd, even or 
nonel: ASCII control codes: back space, cal" 
r1age return . line feed (implement ed as a new 
linel . vertical tab (1 iinel . negative vertical tab 
(on receipt of ESC. VT), Bell rs microsecond 
pulse on receipt of BEU PS-48C Pr inter 
$699, wit h Keyboard , $ 89 5. Paper roll 
5 1/2"x164' $ 3 .0 0 

Has provisions for ten 
44 pin l.1561 connec
tors, spaced 3/4 of an 
inch apart. Pin 2 0 is 
connected to X. and 
22 is connected to Z 
for power and ground. 
All t he ot her pins are 
connect ed in parallel. 
This board also has 
provisions for bypass 
capacitors. Board 
cost $15.00 Part No. 
102 . Connec tors 
$3.00 each Par t No. 
44WP. 

For Your TAS 80 
(Level II or Disk> 

Includes: 2 game pad
dles. interface. soft
ware. speaker. power 
supply. full documen
ta t ion inc luding: sche
ma t ic s , theory of 
operat ion. and user 
guide: plus 2 games on 
cassette f Pong and 
Starship Wa~l . $79.9 5 
Complete Par t No. 
7922C 

12" Black and White • 
12 M Hz Bandwidth 
• Handsome Plastic 
Case • $ 139 .00 

DIGITAL 
CASSETIE 

'lbe 
A completely refurbished 
IBM Selectric Terminal with 
built-in ASCII Interface. 

$1495Features: 

• 	 300 Baud 
• 	 14.9 characters per second 

printout 
• 	 Reliable heavy duty Selectric 

mechanism 
• 	 RS-232C Interface 
• 	 Docwnentation included 
• 	 60 day w arranty -parts and 

labor 
• High quality Selectr ic printing 

Off-line use as typewriter 
• Optional tr actor feed available 
• 15 inch ·caniage width 

TELPARSERIAL 110 
Four Serial 110 RS
232 po r t s, S-100 
Bus. So ftware or 
1umper selectable 
baud rates [110, 300. 
600 , 1200. 2400. 
4BOO. 9600. 19 .2Kl. 
o n board Xta l baud 
r ate gener ator. Ad 
dressi ng . swi tch 
selectable, Parity or 
no parity Codd or evenl TTL para llel, TTL ser ial. RS232C ser ial , 20 
switch selectable, 1 or mil loop serial. Quiet , clean - no r ibbons or
2 stop bits. 5 to B ink: 24 charact ers/second; Upper/ lower case
bit s/character. Board 9 6 ASCII charact ers; Signalling rates: Serial 
only $29.95, Part No. Mode - 110 or 300 Baud; Parallel mode - up 

1 . We accept Visa , Master 
Charge . Mcike cashiers checks or 
personal check payable to: 
D AT A-TRANS 
2 . All orders are hipped 
F.O.B. San j ose, CA 
3. Deliveries are immediate 

44 BUS MOTHER 
BOARD 

For orders and information 

DATA-TRANS 
2154 O'Toole St. 

UnitE 

Sanjose, CA 95131 

Phone: (408) 263-9246 


GAME PADDLES LEEDEX 
MONITOR&SOUND 
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l'OU NE ED CR1SP, HIGH CON TRAST 
BU.OK-WHITE .uid YI V1D COLOR 
ALPH tl·NUME RICS/ORA PH ICS 
CIPABI LIT1ES FRo.t YOUR VID EO 
MONITOR IF YOU WI NT REI LLY 
SUPERaLQO IU~Q IMAGES FRm.t 
TOUR OCltlPUTER!I 

AS SPECIALISTS IN YIOEOAIMAGINQ ...wt lfllnk wt 

~.ne 1fle rlOrt mon ltw or 

n;odiJlatGrioryow1y11tm. 


CM" prodUct Un• lncludt1 
rht p<0pu l.1r 11Mi cto-Ytntf" 

(OSI and Apple Inc . apprond 
UHF Colar modulator), t YUit fJ 
01' color and 8-W monltcn, col or 
Qtrffb 1 8-W Ct01tl'll, A~lo 
wt1e1rriet till and p.am. FREE 
ClTllOC UPON REQUEST. 
Oulen welcond. Wtll Htlb111htd 
propa111wl11onr400 dule:ri. 

Circle 166 on inqu iry card. 

SATELLITE 

TRACKING 

SOFTWARE 

AlftEII 
~" '"11nn •l• ~"•1 u•i:-<111 u r n•tJ l nu•"'-•~ 1~rl1t11 •IQUJ•10 •M l.ll ll •P•• Igo tlt':l•nna•• 
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Send cheque/m"'1ey order to 

SAT TRAK International 


c/o Computerlnnd of Colorado Springs 

4543 TempleUln Gap Road 


Colorado Springs CO USA 80909 

Colorado reside"ts add 5 % sales tax 


· · · · ·...tt11"1·· 

THE 
SWITCH 

OPTO ISOLATED 120 V AC 

SOLID STATE SWITCH 


• INPUT 5 voe 2 MA (TTL) 
• ISOLATION 1500 v oe 
• OUTPUT 6 A 120 VAC 720 W 
• SI ZE 2 x 2 1 CHANNE L 
• SIZE 2 x 8 4 CHANNEL 
PRICE KIT T EST ED UNIT 
1 CH . $9_95 $12.50 
4 CH . $34.95 $44.95 
ADD 6% SAL ES TAX IN CAL I
FO RNIA ANO $ 1.00 SH IPPING 
& HANDLING FOR ORDERS 
LESS THAN $20. ADD 4% FOR 
VISA OR M .C. 

JOHN J. BE LL 
P.O. BOX 338 

REDWOOD CITY, CA 94064 
(415) 36 7- 1137 

SURPLUS ELECTRONICS 

ASC II ASCII 

®
IBM SE LECTRIC 


BASED 1/0 T ER MINAL 

WITH ASCII CONVERSION 


INSTA L LED $ 645.00 

Tape Dr1vcs • Cabla 

• Cassette Dr1ves • Wue 
Powe• Supplies 12V 15A. 12V25A, 


5V35A 01hers. • Displays 

• Cabinets • XFMRS • Hea t 
Smks • Pr inters • Compo11en t s 
Many 01hc1 nems. SENDS L OO FOR CATA LOG 
REFUNDABLE FIRST ORDER 
WORLDWIDE ELECT. INC . 
130 Nonhuas1ern Blvd . 

Nashua, NH 03060 


Phone orders accepted using 

VISA or MC 


Call 603 -889·7661 
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Learn FORTH 
FORTll i.. .1 ... uucrnn:J 111!!11 l\.'\'d l,1llf: llll l!l' 1h.11 

Jr.1111.it1~· .1lly 1.'Ub prol!r:t111 dc\t: l1111111cnr 111 111.: Yuu 
~:111 C\ p.mJ ihl'" HJRTll l.lll!!lt .l!!l' h) J..:11111 11 !,!. llC\\ 

npt:nn11 111, .Jntl t.lte.1 1.:-1 ., / 1)1( I'll 1ir11t:1.1111' ;ut.: 
...:rnupdt•d hi n..•dul\! mi.:mor _:. ,p;1l°.... :mJ ' 1'4.!cJ nl'l..'U 
[ 11 111 

1in~ FOWrl I '' ; 1 ~u111plL! l l' \1,."r'lon of 1hi..• 11m~ i..:du l 
FORTll h111i;u: 1.tL' 1uilnrL'll 11• 1111." I Rs .go Th..: 
IHl}H H{.rll ,~..,.t..: 1 11 1ndrnk ..,. HlRTl l. .1lt.:\ l 1!Ll 1t o t . 

:in u"cmhkr. ~ rJphic.·,. mid 1r.:.1"l'th: 1/0 

l.l•:1rn FOHTH on )Ou l 11\~ 11 c.1 1111pu1c1 lh.· 
\W\ H>){ n I u":r·, llli1 11 U.1I lHnt,un ... humln.:1 1, 111 

\.'\~111plc.•, 111 t..:~1 l'h ~111 1 H>HT I I m .1 h:1nJ:-. -on 't)k' 

linyFOKTll tP1 tM, lcH:l 11 r RS SO. 


Ca,.,\.'111." :1n1 I tull 1 ~1i;u1111!Ul:t1 11 111 S~ "l . 1 15 


D o1.: UlllL'llUl1tm onl) 5 IJ 1}~ 

·\If 1•r1.kr....ire (ull) i:u.1r.111t L·..:d AnJ - I 50 lur 

p 11-.1.1gt.• .111J hJni.Hlllt! ( >nkr "11h d1..:c.· k ni.•nl."~ 

11rtkr. \'1.,,1.01 ~1:t... tc rd1:trl! t.: 

Wr1tl." l11r .1 l·l<EE hc11 1lkr 1.Ji.:,1..·r1 h1n)! FORTJI 

The Softwa re Farm 
Ue:-.hm. VA 22WHI 
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STATIC RAM CHIPS 
ACTORY PRIME ~·.~.~':lo':"q~f;fy'~~~~selnou 

~114L 450 ns. $5 .90 200 ns . $6.90 
14044 450 ns . . $5 .90 250 ns . $6.90 

Add S5.00 Handling on Ordors Under $200 00 

32K STATIC RAM BOARD 
~OR THE SS50 AND SS 50C BUS (SWTP etc .) 
• SS50C Extended Addressing (can be disabled) 
• 4 separale BK blocks . 
• Low power 2114L RAMS (2 AMPS Typical lor 32K) 
• Sockeled for 32K 
• Wrile Protect 
• Gold Bus Connectors 
16K ... . . .•.... $328. 12 
24K .... . . .... . .. $438 .14 
32K ............. . . . . . . . . . $548.15 
b:~~r:;~1:·o~'e~J~~r~c£~~~~sd~~~'~ca~/~~ 
lncludin_g our UNIQUE 80x24 VIDEO BOARD. and our P;'i 

C:1'fnix~~u~:·· ~ · 

1337 W. 37th Place • Chicago, IL 60609 
312) 927-5510 • TWX 910-22"1-4055 
The Company that delivers. 
Quall/y Etectrc,mc products since 1975. 
GIMIX' On<l GHOSr' are Regotor<IJ Tradcm!rks d Glt.llX INC 

C-10 SHORT 50 FT.0 

CASSETIESI 

'"" •-· 50,... rtt,I 

~c:rn <:n nr.-- i;.._.....c4 

Qty. Price 

Sl.00 

10 S0.75 

50 S0.65 

Premium tape and cassettes acclaimed 
by thousands of repeat order microcom
puter users. Price includes labels , cas
sette box and s hi pping in U.S .A. VISA 
a nd M/ C orders accepted. California 
residents add sa les tax. Phone (415) 
968-1604. 

., 

MICROSETIE CO. 

475 Ellis Street 


Mt. View, CA 94043 
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Put 

SARGON IP 
on Disk 

Send a S ASE and $5 lo : 
RCV Con su ltants. Dept B 

9459 TaylorsvWe Road 
Dayton, Ohio 45424 

lor comploto rnslrnc t1 ons onab lm g you to copy your 
H..:iyden lapo lo di s:k. lmplementahon relocates Iha 
lapo · loadcd mi.'lclunu· l ~nguaqc codC> from low 10 

hi9h mem or y du rin g DOS oporat1on, .md during 
qamo·play d1s,1b\os the mon11or voclors whic h 
would po1n1 in1o SA RGON II code, thu s avoiding 
cnt1c.ll memory conf licl s. 

All yo u have lo do 1s type m and run a 4-s lalemenl 
BASIC prog ram, and 11 does cuerylh 1ng nocossa iy 
lo make the lapc-loadcd SA RGON l1 code reitdy fo r 
disk s torage, retrievol l. and ga me·phiy . As cl bonus, 
you got 10 keep l hc DOS 2.2 KcyboMd debouncc 
fedlure durmg SARGON 11 opo rallon! 

Requ ires a TRS-80· Model I Level 113:2 K with one 
disk dnve, and ll DOS 2.2 d1sketto. 

Copy11ghl 1979 By Hayden Book Company 
2 Trade Mark o/ th e TcrJdy Corporalrnn 

Circle 171 on inquiry card . 

The best choice 
in mainframes ! 

• $100 CAAO FRAME • AXIAL BlO\VER 

• 2:2MHt Ir CRT MONITOR t ASSl:MB LED~ 1E$JEO 

• 18 AMP fl0W[ fl SUPPl Y • A£ADY ~OH VOVR CARDS 

t 	 UPPER f< LOWER CASE • S895000E M OUANl. OH£. 
ASC II JCEY BOAtlD!> 

ooD I N F I N I T E 
IM 

( , i, l•PJ,'1•Jr I ~.·•r 1.llll )', ,11 

BHI E. !>T~A\\'l!RIO(\f. MteL t!OUF\NE. FL :J2"JOI - ~Jl>Sl 72<; l!il!llll 
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/ / EXCITING MAILORDER DISCOUNTS I 
1

MEMOREX 

Floppy Discs 
Lowesl prices. WE WIU NOT 
BE UNDERSOLDfl Buy any 
quantily 1-1000. Visa Maslercharge 
accepted. Call free (800)235-4 137 
for prices and information. All 
orders sent postage paid. 

Circle 229 on inquiry card. Circle 230 on inquiry card. 	 Circle 231 on inquiry card. 

NOVATION CAT 
ACOUS TIC MODEM 
• ANSWER OR IGl~MTE 
• JOO OAUCJ 
• BELL 103 
• L.OW PHOrlLE DESIGN 

tlappk! ·1116k 

0:$975 

APPLE II ~2K ' 1050 
APPLE ll 49K :to 1 1 25 

LEEDEX VIDEO 100 
12" BLACK & WHITE MONITOR 

• VIDEO BANDWIDTH 12 MHz+3db 
• COMPOSITE VIDEO INPUT 

s129oo 
SOROC IQ 120 

• 	 SERIAL RS232C 
• 	 FULL ASCH II UPPER/LOWER CASE 


NUMERIC KEYPAD CURSER KEYS 

• SCREEN CONTROL & s75000 

PROTECTED FIELDS 

•ALSO AVAILABLE• 

SOROC IQ 140 s1,22S. 00 .._ 

•COLOR •GRAPHICS •SOUND 

•APPLE II ACCESSORIES• 
APPLE SOFT BASIC CARO . .•....'1 55 APPLE DISK 11 . ..... .......... '440 
DC HAVES MICROMODEM •••..•. '335 WITH CONTROLLER CARD .. .. '495 
ALF MUSIC SVNTHISIZEA .• •• , .• . '240 PASCAL LANGUAGE SYSTEM. ,'450 
CORVUS 10 MEGABYTE. DR IV E 14,650 INTEGER BASIC CARD .•. . .... '155 

SD EXPANDORAM 
• G•IK S· I DO OY NAM•C RAM $OARD WITHOUT M MORY __ S 1 o 00 

16K K1l______ 2 1 '"> 00• WORKS WITH Z·80. aoao a 8085 
• POWER CONSU MPTION 5 WA rrs 32K Kii 269 00 
• BA K SEL ECT • PHANTOM REFRESH .\ $K KIT J .1 00 
• NO WAI T STATES RE QUI RED 6 .IK KIT .1 09 00 

• !.·60 MICHOl 'J!0CESS0t4 SORCERER·· 
· :m~u .i c 11.\RAClE:R OISPL>"· V 
• S 1 OOCOMPl1l11Jt.E E:<t~ ;. :~o,\~LE. 
• $t;IW•L. .;.\lo/>;, I~ :,LL£L I 0 
• DU•~LC~SSUlEIO 
• G-l USlR DEF INABLE CHAfMC 1 Ens 
• 2 ..i O:o..5 l 2 IHOH llE:SOLU I 10.N (;R/1PI lfCS 
• RESIOl:.Nl ·lK MONITOl~ l'tOM 
• FULL ~tll A.,<;Cll KEY00Arm "' 
• UPPER LOWER C•\SE MID NUMUllC KEYPAD ..~==========~ 1bK '995 32K '~ 48K 1 1295 .., 

226 UYTE Fobruory 1980 

$ MINI FLOPPY AT $ 
$ STORE DISCOUNT $ 

SINGLE SIDED-$225.00 
DOUBLE SIDED-$345.00 

CABINETS-CABLES AND 
POWER SUPPLIES ARE 
ALSO AVAILABLE 

INTERf-1\CE,INC 
20932 CANTARA ST 
CANOGA PARK,CA 91304 

(213) 341-7914 

Save More !'tlan 80% 
Borth 8t•r-Intertubt1 

!'tlln.ker Toya-ll!orolek 

The Smartut Computen at tbe 8marte1t Prhre 


Quad a: Double Donolly 

Liot sf;~, 

Horizon·2-32K-D Kit 2399 190f 
Aaaembled &: Teet<id 2766 2l.9f 

Horlzon ·2 ·32K Kit Que.d 2799 2225 
Assembled & Tested 3215 2565 

Pascal for North Star on 01sk 49 
Powerful North Si.a.r BASIC FREE 
ZTEI PT 212 Computer 5 mHz 8000 6260 
Thlnkor Toyo Dlscun / 20 A&:T 1149 949 
Duecue/ 2 + 2 l.2 Moga.bytes A&:T 1649 1299 
Measurement. system memory 640 
A&:T 1mHz 64 K 
Godbout Memory Call !or price 
lnt.ortube II Smart Terminal 995 745 
Mlcrotek Pr int.er 760 675 
Ane.dex Print<lr 996 875 
Florida. Dai.a. Printer 600 CPS 4300 Call for prlcE 
Marye llen Word Processor Your Bos t Buy 3! 
1'oxtwrlt.er HI 125 
l':Z·80 Tutorial Learn Mach ine l.anguago 26 
PDS For North Star Bott.er Than CP/ M 99 
CompUer ror Horizon Secret Supet'f&.st Code 100 

10% Off Software Prlcea Wit h Comput.era 
Verbatim tho Best Oiokott.os Box or lO 99 
Whic h Comp uters Are Beat? Brochure. . . FREE 
North Br.ar Documentation Refundable 20 

W/ HRZ 
Amtrlcan .Squ.1n Oomp1.n ttl 

1UvR1 Dr • .11m111to•.n. HO 27182 
(919).883·1108 

Horizon· l·32K·D Kit 81999 

http:Oiokott.os
http:Supet'f&.st
http:1'oxtwrlt.er
http:SIDED-$345.00
http:SIDED-$225.00
http:RESIOl:.Nl
http:s1,22S.00


Same day shipmen t First line parts only. 
Factory tested . Guaranteed money back. 
Quality IC's and other componen ts al tac· 
tory prices . 

INTEGRATED CIRCUITS 

NEW PRODUCTS! 

SuperColorS-100VideoKitS99.95 
Expandable to 256 x 192 high resolution color 
graphics. 6047 wilh all display modes compuler 
conlrolled. Memory mapped. l KRAM expanda· 
ble10 6K . S-1 DDbus 10D2. 008D. 8005. ZBO etc. 
Gremlin Color Video Kil S59 .95 
32 x 16 alpha/numencs and graphics; up to B 
colors with 6847 chip: 1KRAM at EOOO. Plugs 
into Super Ell 44 pin bus. Nol expa ndable 10 high 
resolution Graphics. 

Ouesl Super Basic 
Quest. the leader in inexpensive 1B02 systems 
announces anolher ftrsl. Quest is the first com
pany worldwide to ship afull size Basic for 1802 
sySlems. A complete tunc11on Super Basic by 
Ron Cenker Including floating poin1 capability 
with scientihc oolation (number range _ . 17P•). 
32 bit integer ·-2 billion: Multi dimarrays :String 
arrays : String manipulation : Cassette 1/0 . Save 
and load , Basic . Data and machine language pro
grams: and over 75 Stalemenls. funclions and 
Operators. 
Easily adaptallle on most t802 syslems. Re· 
qui res t2K RAM minimum for Basic and user 

Ell II Adapter Kil S24.50 
Plugs into Elf 11 providing Super Elf 44 and 50 pin 
bus plus S-100 bus expansion (With Super Ex
pansion) . High and low address displays . slate 
and mode LED 's optional $18.00. 
1802 16K Dynamic RAM Kil S149.00 
18D2/S-10D expandable to 32K. Hidden relresh 
w/clocks up to 4MHz wino wait states Addi l GK 
RAM $79.00. 

programs . Casse"e version In stock now . ROM 
versions coming soon with exchange privilege 
allowing some credil for casse"e version . 
Super Basic on Cassette S40 .00 
Tom Pittman's 1802 Tiny Basic Source li sting 
nowavailable . Find oul how Tom Pittman wrote 
Tiny Basic and how 10 gel lhe moS1 oul of II. 
Never offered belore . S19.00 
S-100 4-Slot Expansion $ 9.95 
Super Mon itor VI.I Source Ll sllng $15.00 
Coming Soon : Assembler, Ed llor, Olsassem· 
bier. DA/AO , Super Sound/Music . EPROM pm· 
gram mer. 

RCA Cosmac Super Elf Computer $106.95 
Compare lealures belore you decide to buy any 
other computer. There is no olher compuler on 
lhe market today lhat has all the desirable bene
lils ol 1he SuperElf forsolittlemoney . The Super 
Ell is a small single board compuler that does 
many big things. It is an excellenl computer lor 
!raining and for learning programming with its 
macl11ne language and yet II is easily expanded 
wilh addlllonal memory, Full Basic, ASCII 
Keyboards, video character generation, etc. 
Belore you buy another small compuler. see if it 
Includes the following features: ROM monitor: 
State and Mode displays: Sin gle step; Optional 
address displays: Power Supply: Audio Amplifier 
and Speaker. fully socketed lor all !C's: Rea.Icost 
ol in warranty repai rs; Full documentalion. 
The Sup er Elf includes a ROM monilor lor pro
giamloading, e<li ling and execulion wilh SINGLE 
STEP for program debugging which is not In· 
eluded in olhers at lhe same price. With SINGLE 
STEP you can seclhe microp rocessor chip opera· 
ling with lhe unique Quesl address and dal2 bus 
displays belore. during and aHer executing in· 
structions. Also . CPU mode and lnstruc1ioncycle 
are decoded and displayed on BLEO indicators. 
An RCA 1861 vid eo graphics chip allows you lo 
connect toyour own TV with an inexpensive video 
modu lator lo do graphics and games. Thereis a 
speaker syslem included for wriling your own 
music or using many music programs already 
wriuen. The speaker amplifier may also be used 
to drive relays for control purposes. 

A 24 key HEX keyboard includes 16 HEX keys 
plus load, resel. run, wait, lnpul , memory pm
lecl, monllor select and single slep . Large. on 
board displays provide outpul and op1ional high 
and low address . There Is a 44 pin standard 
conneclor slol lor PC cards and a50 pin connec· 
tor slot fo r lhe Quest Super Expansion Board . 
Power supply and sockets lor all IC's are In· 
eluded In lhe price plus adetailed 127 pg . ins1ruc· 
lion manual which now includes over 40 pgs . of 
software inlo . including a series of lessons to 
help get you staned and a music program and 
graphics target game. 
Many schools and universilies are using lhe 
Super Ell as a course ol study. OEM 's use it for 
lralning and research and development . 
Remember. other compulers only offer Super Elf 
leatures al additional cosl or not at all . Compare 
before you buy. Super Ell Kii $106 .95 , High 
address opllon S8 .95, Low _address opllon 
$9.95. Cuslom Cabinet with dnlled a.nd labelled 
plexlglass front panel $24.95 . Expan5ton Cab1nel 
wilh room for 4 S·100 boards S41 .00., NICad 
Banery Memory Saver Kii $6.95. All ktls and 
options also completely assemble<! and tested. 
OueS1dala, a 12 page monthly sott:-vare publica· 
11on for 1802 computer users 1s available by sub· 
scrip11on for $12 .00 per year. 
Tiny Basic Casseue $10.00 , on ROM S38.00, 
original EU kit board S14 .95. 1802 software; 
Moews Video Graphics SJ.SO. Games and Music 
SJ.00, Chip 8 lnlerpretcr $5.50. 

Super Expansion Board with Cassette Interface $89.95 
This is truly an astounding value I Thisboard has 
been designed to allow you lo decide how you 
wanl it optioned. The Super Expansion Board 
comes with 4K of low power RAM fully address· 
able anywhere in 64K with built-in memory pro
1ect and a cassette lnlerface. Provisions have 
been made for all other options on the same 
board and ii fits neally into lhe hardwood cabinel 
alongside lhe Super Elf . Tile board includes slots 
for up to 6K of EPROM (2708. 2758. 2716 or TI 
2716) and is lully sockeled . EPROM can be used 
forthe monitor and Tiny Basic or other purposes. 
A IK Super ROM Monllor $19 .95 is available as 
an on board oplion in 2700 EPROM which has 
been preprogrammed with a program loader/ 
ed ilor and error checking multi lite cassette 
read/wrlle soltware, (relocatible cassetle li le) 
another exclusive lrom Quesl. It includes regislcr 
save and readout. block move capabi lity and 
video graphics driver wilh blinking cursor. Break 
points can be used with the register save leature 
to isolate program bugs quickly , lhen follow wilh 
single step The Super Monitor is written with 

subroulines allowing users to lake advantage ol 
monitor funclions simply by calling lhem up. 
lmprovemenls and revisions areeasily done wilh 
the monllor. II you have lhe Super Expansion 
Board and Super Monitor the monitor is up and 
running al the push of a butlon . 
Oiher on board oplions Include Parallel lnpul 
and Outpul Ports with full handshake. Tiley 
allow easy connection of an ASCII keyboard to the 
input pon . RS 232 and 20 ma Curren! Lo op lor 
lelctype or olher device are on board and If you 
need more memory there are1wo S-100 slots for 
slalic RAM or video bo.,ds . Also a 1K Super 
Monilor version 2 wilh video driver for full capa· 
bility display with Tiny Ba sic and avideo interlace 
board . Parallel 1/0 Ports $9 .85 , RS 232 S4.50, 
m 20 ma l/F $1 .95, S-100 S4 .50. A 50 pin 
conneclor sel wilh ribbon cable is available at 
$15.50 lor easy connection belween lhe Super 
Ell and lhe Super Expansion Board . 
Power Supply Kil for the complete syslem (see 
Multi·voll Power Supply I. 
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m~llla •l•r u .u fN 08001(11 CCCA 800 220 

Slo•u11ft 111 2U5 , J d1Qo18ua!lile ..
.. "' 
~&I CIH~IUI H.15 • d•D<I BuW!le 

oca r111o1u.un1 

rllANSISIORS OG 10 ,_,1u<enl 
 "' 1'm 9J .. ~ d 1~ 1' ,_.11, l)l'V '" ..7H'12 A 11 s ~.'6 9 'ii 0q1t 1b~ lay,. "" ,,W?J69 7!110C1.tirt1phQIO<t:b 
1ti i'904A l lL] 11 11 t •,." 
' N?901A .\\At~J&.aD CC JO II() '"' ?ti llru " M"1l"6.,D " ,, "" nm3e "' M••1J6-«J cc 40 
' NJ64l '·' A', , 710 CA •O .. " " " '" 

'" 2N3904 VA11 47'0 Ct 40 1 "1 " " ?ti l!Y.IU ~IANWO cc ,. 
2NJ05S ~\ol.N 67,0 u eo ll5 
2NHIJO l.Wl l)7' 0 
2NHl) I " MAl OO'lA " "' '" 2nuo2 " M"1'D1H t.95!IJ')t .. "' " 101P"llti• dau1ll1 2.25'

'"'l lf'JJA 

ROCKWELL AIM 65 Computer 
6502 based single boardwith lull ASCII keyboard 
and 20 column lhermal prinlcr . 20 char. al 
phanumeric display, ROM monitor, lully expand· 
able. S375.00 . 4K version $450.00. 4K Assem· 
bier $85.00, BKBasic lnterpreler $100.00. 

Special small power supply lor AIM 65assem. in 
frame $49.00. Complete AIM 65 in thin briefcase 
with power supply $485.00. Molded plastic 
enclosurelo lit AIM 65 plus power supply $47.50. 

AIM 65/KIMNI M/Super Ell 44 pin expansion 
board: 3 lemate and 1 male bus. Board plus 3 
connectors $22.95. 

AIM 65/KIMNIM l/QExpansion Kit 4 parallel 
and 2 serial pons plus 2 internal limers S39.00. 
PROM programmer for 2716 Sl 50.00. 

Multi -vol! Computer Power Supply 
8v 5 amp, :: 18v .5 amp . 5v 1.5 amp, - Sv 
.5 amp, 12v .5 amp, - 12 option . - 5v . ::o 12v 
arc regulated . Kil $29.95. Kil withpunched lrame 
S37.45, S4 .00 shipp ing _ Woodgrain case 
$10.00, St .50 shipping . 

PROM Eraser 
Wiii erase 25 PROMs in 15 minutes. Ullra 
violel. assembled S37.50 

60 Hz Crystal Time Base Kit S4 .40 
Convens digital clocks from AC line lreQuency 
lo cryslal lime base . Dulslanding accuracy. 

79 IC Update Master Manual $35.00 
Complete IC dala selector, 2500 pg. master refer
ence guide. Over 50,000 cross relerences. free 
update service through t979. Oomeslic postage 
SJ.50. No fore;gn orders. 

Not a Cheap Clock Kit S14 .95 
Includes everything excepl case. 2·PC boards . 
6-.50" LEO Displays . 5314 clock chip , l ra ns
former. all componen1s and lull inslruclions. 
Orange displays also avail . Same kll w/.80'" 
displays. Red only. $21 .95. Case $11.75 

NiCad Battery Fixer/Charger Kit 
Opens shorted cel ls thal won 't hold a cha rge 
and lhen cl1arges lhem up . all In one kil w/lull 
pans and instruclions. S7 .25 

S-100 Computer Boards 
8K Static RAM Kit $135 .00 


I 6K Stalic RAM Kil 265.00 

24K Static RAM Kil 423 .00 

32K Slalic RAM Kit 475.00 

t 6K Dynamic RAM Kit 199.00 

32K Dynamic RAM Kit 310.00 

64K Dynamic RAM Kit 470 00 

8K/t 6K Eprom Kil (less PROMS) $89.00 

Video lnlerface Kil $129 .00 

Mo1herboard S39 . Extender Board SB .99 


Video Modulator Kit SB .95 
Conven your TV set into ahigh Quality monitor 
withoul attecting normal usage. Complete kil 
with lull instructions . 

Digital Temp . Meler Kit $34.00 
Indoor and outdoor. Swilches back and lonh. 
Beauti lul . 50" LEO readouts. Nothing like It 
available . Needs no additional pans for com
plele . lull operation . Will measure - 100' to 
+ 200' f , tenlhs of a degree. air or liquid. 
Beautiful woodgrain case wibezel S11 .75 

TERMS: $5.00 min. order U.S. Funds. Calif residents add &%lax. FREE S d NEW 79 
BankAmerlcard and Master Charge accepted. : en 1or your copy o1our 19
Shipping charges will be added on charge cards. QUEST CATALOG. Include 28 \! stamp. 

Circ le 177 on inquiry card. BYTE Fcbru.1ry 1980 227 
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Circle 178 on inquiry card. 

CIMO$ l DIODE Ct, AA'l l'E DI PAINTED CIRCUIT BOARD 
cnn Hi:9J 


·~·(.,lo,~ .f.fl~~ " M C l :l l 
 4'" )( fj," DOUaLE smeo EPOX Y 
BOARD 1116"' 1h1ck "., " .,,, "' ' " 
S .60 l!'il . S/S:l.60""' " ""' .. ~.. " ~~:~ : ~ 

..-11 1.1 

:~ 1.4.C1nJ 


""' .. "" " E:PO><Y gl.115s; 1t~ 1 or OO ord ,,,. ·~ 1J 16"' 1luek w11J1 1 /10'" q~.::11: i n9 SUl5 
.ID I J " " N OOO ~~:n " ' " "ofll 7 " ..,, · ~·· ... 

VER IPAX PC DOl\RO .. , • , . .. . . • S.14?. ~~Itn 1• ~n ::~ .. r•<;ll'l' ,,.,., '" ..., " ,," "' Ou1 niew P•o t otypln9 oo~ra 11 ti t1 j dflin.Jl t vU(;IP 5 
4 l,11 ll 6 V1" Jlflg lo llOOd l/!6•" G-10 b o,ircl. I t w i l lJ(]IL • .. .... ;~: "' r1o ld <'ID. ;<! 4 . UJ tl·l unlro, 14 • 8 .,, ., 1c·s..,,, 'IJ.~'lll "'',, l~tl• ~~:~~ ::,,_,., ·~., ,..., 

j·~ :io ''" " ilHll~ JF C l h rc:u: DUUl:"I, •'5V, 'iJ FOIJl10 no d ~ 
Fli=t.:i! 11'1'11 l!luU. Tl•~ r~ h .a p.;iia ro- r ,;i 1"0·2~o!J t<UJ•

H tJ)O I 
I l~1&Ill " t..C'il».. '" NC4 ' .." " ur~~Dr. ihcr c I~ tl :Z? pln lli;ll,111 cirt11r1ac , o r wltl'I 

156" SP~ C l l'19,
.in.-.:i ..1()1~ 1 U {lj l l"''' iJC: U "' "' •D~J i•tJ• ~ 
~fl)1 "'" 
mn ""n :!!iJ. "' "'*''".. '"".. 7WATTLD 65LASER DIODE IA $8.95'"1---------------11 2'5 w;m lnfrll Rad Pu lso l SG 200G tc i1.11v J 

I,. REED LAY - 5P l S o S • l.ese1 Diode ISpti:: shr.c1 .n.c lt1dtdl S24 .95 

MIN IATU FI E MULTl·TURN TRIM POTS•-"Ul} ...UMl•<: I 

, _ ...llll ...11 1,, ..ti ~-..,.,D.. • ~1:1"'" ''"" '" 100, 2K, 5K, IOK. 20K, 1M!1j, S.75 
t!':!C h 3fS2.00 
2N J820 P Fc ·1 s 45 

:l'Jf ~ l• "'C ~ " '' '°''' 
il'O '•"l•UM"PI 

2f>.I ~57 N FET s ri -:i 
, ... ..............w ... . 
 'N2646 UJT s 45 
' ""' MOt...;00•"~"' ~ I• I 1',..., ER 9001 RL GGC R OHlD r S ·l SI 00 

?N f,07R PROC, IJ.I r.......,. 
UUC 1HI C>• ~ I ••" .,. FP 100 f'HOTO TRANS . , • , - .S .50 

RED, YELLOW, GA EEN
(;(J'IWl •I 

LARGE LE 0 '&. 2" • , •• , , .. 61$ LOO~·•n11"'i. •t•., .. - ..~1at'lo...,,..,,.,..,p"r"• '• ,,,.... RED/G REE N BIPOLAR LE D's .r ...95 
...,. • '11 


l •U •N • • 1loU llC 

I"' I Nil• · ~ ··• ><:; T IL·118 OPTO-ISOLATOA . , .... $ .75 

r..tCT.C OPTO ISOLATOR .• , .. , .$ .80 
1 WATT ZEN EAS: 3 .3. 4 .7 , S . 1, 5.6, 9 . 1, 

-r 1••0 '1u........,11'I0 ..1 ·~ 


10. 12. IS. 18 . or22V .,.,, . G/S l.00 

Slllcon Power Aecllllers
DAC-OB BC - 8 boi 1DAC - $9.95 
8"" DI SKETTES - HARD SECTOr. 

S J.:15. 10/$16.00 130 ., .,.) 
150 fj ~I) 

2 00 8 ~. () 

2 50 lO 5U 
JOO 1 "] ~-.0 

TRANSISTOR SPECIALS 
2NGi:l3-NPN SWITCH ING POWER . S1.'95 
MRF ·B.CI04 ::i CB RF T1ori.1jno• NPN . S .75 
2N3712 NPN Sl TQ.:J • , • , S 1.00 
2N•190B PNP SI T0·3 . , • , • , , • , S.: 1.00 
2N508SPN P Si T0·92 ,., , , ll $ 1.00 
2NJ13J NPN Si RF.. , . $ .5S 
2N3919NPN Si TO·l RF ., , • $L50 
2N1420 NPN S• T0-5 . 3J$1 .00 
2N 376 7 NPN Si T0 ·66 . . • $ •70 
2N2222NPNS1TO· l8 . 5$1.00 
2NJ055 NPN Si T0-3 • . . . $ .60 
2NJ004 NPN S1 T0·92 . , , , . . GISUMl 
2N 39-06 PNP $1 T0-92 . GfS 1.00 
2Nti19C. NPN S• T0 ·22'l . . - S ,S() 
2N6 1W PNP Si T0-?20 , . S .55 
21113638 PNP $1 T0·5 . , SfS 1.00 
MPSA IJ NPN S1 , • • 4 /$ l.OD 

TTL IC SERIES 
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DIP SOCKETS 
P.!!__ 2A .B PIN " ;J .:.1"•1N .JS 

_J OO 20 .."i!l l'l l'ol .-10 

te lJIN -" 
200 16 lllN 22 ·•O r•1N .t.o 

6.BU F J5V 4/Si .00 
,47U F JSV 5/SI .00 
.J!2UF J5V 5/$1.00 

10UF IOV $ .25 
22UF 2SV S .40 

1UF J5V 51$ 1.00 1SUF 35V J /$1-00 
"2.2UF 20V 5 /$ 1.00 

.68U F 3'5V 5/SI 00 

lOUF 611 5/S 1.00 
3.JUF 20V 4JS 1.00 100UF 15V $ ,70 
4.7UF 15V SJSl.0-0 l'SJUf l5V S .05 

fl8 UF l'iV $ 50 

IRC UIT S 
1..M2 0l - . 1 ~ 
LMJOl '7·18 - .2:5 
LMJ01 - .J O 
Lr.tJ08 -. 7S 
LMJll - , 7 5 
LMll.S - 1.20 
L M320: - .')~
LMJ39 - 1. 10 
LMJSft. - .70 
LMJ70 1.15 
l.MJ77 - l .G O 
LMl80 .95 
LMl82 - l ,25 
L MJBli - .eo 
LMlll l - l.2S 
LMIBOO- 2 .1.0 
Lt.U &GS - 1-H 
CAJ080 -.9S 
LM~)~ - 2'.5'0 
L M:55J - 2.~0 
LMS55 -.4'l 
L M55Ci - .8'5 
560 - z.oo 
Slfi.:S - . !'ti 

5GC. - LIO 

Slfi.7 - 1. lO 

102 - 1. 50 

703 - .!ti!i 

'T09 -.2'5 

7 10 - ,45 

7JIC~~ - 40-
7Jltol - . 7 ) 
74tC or v - .lo 
N 7 - . !i 0 
LM I JlO - 2 .50 
l ..'ISG -. 9!1 
1..'IS.3 - .50 
l900 - .1!15 
80l8CC - J .c;io
791 ~ l .95 
4 l lCi -. 'JS 

UP TO 250/o OFF 
YOUR OWN TRS-80 SYSTEM AT TREMENDOUS SAVINGS 

OTRS-80 Complete System DISK DRIVES IN STOCKI 
Includes : CPU/Keyboard, Power Supply, 
Video Moni tor, Cassette Recorder, Manuel, 
and Game Cassette. 

~Line Printer 
~Mini Disk System
9 C-10 Cassettes 
@Verbal im Diskettes 

ITEM 

Level ll-4k 
Level 11-16k 
Expansion Interface 
Mini Diak Drtve 
Cen1romcs 779 Prinler 
Centronics 101 Printer 
Anadex DP-8000 Printer 

REG. 
PRICE 

S619.00 
$849.00 
$299.00 
s 495 00 
$1599.00 
$1595.00 
$1295.00 

Memory K11..(16K) rnri 1N::iTALL A llP~r S 149.00 
5 95 

17 69 
59.00 
4 95 

Vertlat1m D1ske1tes ea $ 
3 $ 

to s 
C-10 Ce,,..ettes 5 $ 

25 s 24 75 
Paper 19'' ' ' 11 lanlold. 

3500 sheels l $ 35.00 

----SALE 

OUA 
PAICE 

$575.70 
$789.60 
$278.00 
$ 385 00 
$1175.00 
$1400.00 
s 995 00 
s 98.00 
s 4 95 
s 12 00 
s 37.50 
$ 4 50 
s 18 75 

s 29.95 

Centronics 730 $850.00 
Same as Line Printer II 

TRS-80 MODEL II $3626.00 
• 64K RAM 
• 11z MEG DISK 
VR Data's 1st Drive $899.00 
ADDITIONAL DISK DRIVE (1ST) $ 1069.50 
ADDITIONAL DISK DRIVE (2ND + 3RO) $ 540.00 

MINI DISK DRIVES NOW $385 
Over S100 less than Radio Shack's! 

There are new developments every day
wrlta or call for the latest information. 

W@ata,,,~ 
177 HendD'llOn Boulevard N.fJ 
Folcroft lndu.trlol Parle 
Folcroft PA 19032 
(215) 461-5300 

228 BYTE Februa ry 1980 Circ le 179 on Inquiry card. 
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Moonshadow Text Formatter for 
UCSD Pascal™ Systems 

The UCSD Pasca1TM system con1a1ns a 
scieen-0rlented text editor which Is convenient . 
bul wh ich is not sulled 10 word processing. II can· 
nol underl ine. paglna1e au1oma1ically, or perform 
other essen1 ia l texl ·processmg luncllons. The 
Moonshadow Text Formalter (MTF) from Merr i
mack Sys1ems solves 1h1s problem 

W1lh lhe Moonshadow Texl Formatler. docu· 
menls produced with the sc reen ed11or are post· 
processed to provrde these missing !unctions. U 
Jakes standard Pascal 1ex1 files. opera1es on 
1hem. and sends fully formaned texl O'J lpul 10 lhe 
console display , a p1inter. °'a disk h!e. 

Moonshadow Texl Forma 11er provides. In add1· 
lion to a full range of lormatt1ng tuoclions. ad· 
vtinced features lnclud1ng the como1na1ion of 
liles inlo one documenl. variables in lext (for lorm 
1e11e1 s). and oulpul cha1ac1e1 translahon. 

The Moonshadow Text Forma1ter is wri11en in 
UCSD PascaJTM , and Is available for North Star 
Apple II, LSI-II , and 8080/ZBO systems with IBM 
Formal 8 • lloppy disks. 

All !his lor 599.00 lrom 
Merrimack Systems


POB 5218 

Redwood City , CA 94063 


(415) 365-6281 

Caltlorma residents should include 6% sales tax. 

Also available. Norlh Star Pa scal personal iza
tion for SOUSOLOS - /us l transfer lhree hies 
and you're up wolh Pa scal $25 00 

Circle 180 on Inqu iry card. 

16K STATIC MEMORY (RAM) 

250 nsec Access Tim e. Assembled. 
1es1ed. and Guorameed. $300.00 

Fully Stat ic • TMS 404 4 
$-100 Bus - Bu l1ered l ines. Oop Sw address on 
2. BK blocks4K incr.. W n te Protect, Phan1om 
disable. Ba11 erv backup. fully Socketed 
Bank Select · Port 40H (Cromemr.o Soflwarc 
Comp.), SOH or CO H 
Guorantee • Ono full year. To order. call for 
V• sa. M.C.. or C.0 .D. {$ 4 Ice.) Personal check 
o.k. M. 0 . speeds shopping. Stock 10 72 hour 
delivery ll hno1s residen ts .add 5 '/•% tax. 

S. C. DIGITAL 
P.O. Box 906 . Aurora. IL 60 507 


Phone: (31 2) 897-7749 


Circle 183 on inquiry card. 

H9 OWNERS! 

Now you too can have graphic capa · 

bilities similar to those of the TRS -80 

with GRAFIX. No modification to ex · 

1stmg 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 186 on inquiry card. 

New from 
Vantage Data Products 

550 West 200 South 
Suites 
'Provo,Utah 84601 
(801) 377-6687 

Communications/Control CPU Card 

•CPU ·Z-80 lK RAM 
16 bit inlerva l ti mer and interrup l 
EPROM • 2708 standard (2716 o p tiona l) 

•Seria l Communicatlons-RS·232 interface, 
UART Comp lete MODEM capabil ity, 

prog rammable baud rates, etc. 


•Paralle l 110 • 16 blls In (TTL). 16 b l l s Out {TTL) 

•Power · on and external reset 

"EPROM no t Included 

$195 assembled , Jested . with warra nt y and 
documentation 

Immediate delivery lrom stoc k! 

All orders shipped prepaid 


MC, VISA, phone orders welcome 

Utah residents add 4 'N sales tax 


Circle 181 on Inqu iry ca rd. 

DISCOUNT PRICES 

NORTH STA R 

A PP LE 11 


POLYM O RPHI C 

INTE RACT 


H AZELTIN E 

SO ROC 


CENT RO N ICS 

M ICROTEK 

IN TERTUBE 


& O thers 


Ca ll fo r Prices 
(301) 694-8884 


FREDERICK COMPUTER 

PRODUCTS 


M unic ipa l A irport 

Frederi ck, MD. 21701 


Circle 184 on Inq uiry card. 

To:1tas Instrument 99-4 C ompular $ 990. 
Tl 910 Prin te r $1590. 

Cenlrontc Pnnlers: 
730·1 Parallel s 799. 
730-2 SenaI s 859. 
779· J Fnchon Feed s 959. 
779-2 Tractor Fe@d s 999. 

Comprmt 912 Pa r s 475 . 
912 Ser 549. 

Anddmc wilh Par & Sena! lntorlaco s 799. 
Commodore Business Ma.dunes : 

PET 2001 -BK Computor S 695. 
PET2001 -16K S 895. 
PET 2001-32K $1090. 
PET 207.2 Trac . Fed Pr inler $ 899. 
PET 2023 fr; g . Fed $799. 

$75. free Soflwarl! w1lh PET Machlnt!s 

ln lcrtec Superbram 

North Sia r Computer and A cc. 


• • SaYe S Save S • • 

Di.splay Termma ls: 

ln ter1ube II s 775 . 
Ha:ehinc 1400 $ 690. 

1410 $ 785. 
1500 s 990. 

Immediate Del ivory from Stock . 

Mulli -Business Computer Syalem 

28 Marlbo rough Stroet 

Portland, Conn _06480 


(203) 342-2747 

STATISTICAL DATA 
DATABANX programs contain 10 
yea.rs of monthly statistical data on 
ten related subjects . Information Is 
the most current a.valla.ble. Ea.ch 
cassette ls date stamped . Includes 
graphs, tables, trends, comparisons. 
update routine, and external input. 

Programs avalla.ble for TRS-80 L2, 16K 

• 	 General Economy 
Manu facturing & Trade 
Industrial Production 
Money & Credit 
Money Rates & Yields 
Commodity Spot Prices 

• 	 Mortgage Terms & Yields 
• 	 Foreign Exchange Rates 

Energy Production 
Petroleum Production 

$29 .95 ea.ch . . . . 3 for $84.95 
Cassette storage album included wlth 
order for six or more programs. 

.II• DATABANK POB 9283 
• rt Lauderdale, l'L 33310 

Circ le 182 on Inq ui ry card. 

SUPPLIES 

~~ 

• 	FLOPPY OISKS, MINI OR 

STANOARO MEMORE X OR l M 
• l MOATA CAR TRIDGES 

OClOOA. OC100A 
• J MDIGITAL CASSETIES 
• 3MOR MEMORE X AUDIO 

CASSETTES. C-SO 
• 	3M DISK CARTRIOGES 

WE Off EA : 
• COMPETITI VE PR ICING 
• IMMEDIATE OE LIVERIES 

IAnv Ou1n111vl 
• ONCONOITIOHAL GUARANTEE 

BETA BUS INESS SYSTEMS 
9l69 VIC l<.E AS ST.• 11G 

~SAN DIEGO.CA 911 11~ 

iiiiiiiil 171 -1 1 ~65-450!.i 

Circle 185 on Inquiry card. 

SEARCHING HtROUGH 

YOUR ENTIAE 


NORTH STAR 
BASIC PROGRAM llSTINGS. 

WITH OUR NEW " SCAN"' COMMAND 'r'OU CAN 

INSTANT L V CI SPLAV OR PRINT 

All 1.111.'ES IHAT CO~ T AIN A SE l.E CTED VARIAIJ\..E 

ALl OCCURRENCES OF GOSUD OR GOTO 

TOA PAFlflCt,ILAA L1"EllUMl!(R 


• AlL REFIH4£NCES TQAf\Y LINI! NUMBE R 

AlL O!:CUIUU.NCU Of ANY CHARACTER , NUM~ER. 

1.1,,E NUMOE R. GROUf> OF CllARACTERS OR ANVTillNG 
IHA'f IS CONTAINED IN ANY QAS IC LJUE , 

fl',., 11 r>Ol ooil! ol 1J1me "' funn y ll'OIJl'""ll "VIiii•" 11 BASIC •• II 11 • 
m.ld\1n~ !¥1q.1"91!' Mid1 !1Dr1 lo BASIC th .. I •n'!Jon CDP11Jla tt"I Y w •tl"n 
NORTH STAR BA.SIC.. It wol l n" , 11tt~1 norm~ ft M:i lC 1>< DOS II •l 
1t" ll lo;iiii•nQ ..u ~" t.. lo.»Olli: H'U•• • 1••¥ to Ollf'• .fl c- w •th EJASIC 
oo , ... , d .tlor>q ,..., lh BASIC u ,, <opy o l BASIC w1,l1 lJir "Sc.&n~ (OR• 
,,,.mJ Don 11 01 chln'}I' mrrnorv ,., ..,1...t11or ta lh'\StC E.t1v to U11!M• 
,u"d w 1,u>1;1101u 

Av;i1 t;ible for vemon 6 :u wciU ii' 14 d1g1t b.tsk: 

S1.ue your venron ..men atdeuno 

...10~~~~~:~~~~;.·~UD ONLY $27@ °"'*'" 
USl YotJfll Vl5 .li DRM"liTEACl'UlllOIEC jl.!llU IC4' "-"'• •• •• a - uuai".l.u l 

ELECTRON IC TEC~IN I CIANS 
SOFtWMIE SERVICES 
1072CAS11A$ PASS RO 

CAA PIN1 ERIA. CA 9301J 

805-684-2541 

Circ le 188 on Inqui ry card. 
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7.&141'i. 

01der bv C.1 I No. 999 and Iype ; .u1 :'·lll1i1 IJ'I 


NO. PRI C[ NO . 
 NO .... rn1 1.'j.•1 
7-Ulll ,. .....&9 . i5 ;.u.a : .a 17 1 
74lll :"-1 1 141 1.'J5 ~ ... 1•.t RI 

7-ll.$0 1 i H S153 .h'J 
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POWER TRANSFORMERS (WITH MOUNTING BRACKETS) 

ITEM USED IN PRI. W INDING SECONDARY WINDING OUTPUTS SIZE UNIT 

NO. KITNO. TAPS 2 x 8 Vac 2 x 14 Vac 2x 24 Vac W x D x H PRICE 


T1 1 OV, 110V, 120V 2 x 7.5A 2x 2.5A 3J/. .. x 3S/e .. x 3Ve .. 21.95 
T2 2 OV, 110V, 120V 2 x 12.SA 2x 3.5A 33/•" x 43/e" x 3Ve" 27.95 
T3 3 OV, 110V, 120V 2 x 9A 2 x 2.5A 2X2.5A 33/•" x 43/e" x 3Ve" 29.95 
T4 4 OV, 110V, 120V 2 x 4A 2 x 3A 3314 .. x 35/e.. x 3Ve.. 21 .95 

POWER SUPPLy KITS (OPEN FRAME WITH BASE PLATE, 3 HRS. ASSY. TIME) 
ITEM USED FOR @+8 Vdc @- 8 Vdc @+ 16 Vdc @- 16 Vdc @+ 28 Vdc SIZEW x D x H UNIT PRICE 

KIT 1 15 CARDS SOURCE 15A 2.5A 2.SA 12"X6" X41/a'' 51 .95 

KIT 2 SYSTEM SOURCE 25A 3A 3A 12"x 6" x 47/a" 58.95 

KIT 3 DISC SYSTEM 15A 1A 2A 2A 4A 14" x 6" x 41/a'' 66.95 

KIT 4 DISC SOURCE BA 1A 5A 10"x 6" x 47/a'' 49.95 

EACH KIT INCLUDES TRANSFORMER. CAPACITORS. RESIS., BRI DGE RECTIFIERS. FUSE & HOLDER. TERMINAL BLOCK. BASE 

PLATE, MOUNTING PARTS AND INSTRUCTIONS. 


DISC DRIVE POWER SUPPLY " R3" ASSY. &TESTED, OPEN FRAME, SIZE : 9" (W) x 5" (D) x 5" (H) ' . ' • . ' ' . ... 59.95 

SPECS: + 5V @ 5A REGULATED, - 5V @ 1A REG., +24V @5A REG., SHORTS PROTECT. 

IDEAL FOR 2 SHUGART 801/851 OR SIEMANS FOO 100·8/200-8 DISK DRIVES & ROCKWELL AIM-65. 


SHIPPING FOR EACH TRANSFORMER: $4 .75. FOR EACH POWER SUPPLY. SS.00 IN CALIF S7 00 IN OTHER STATES. CALIF. RESIDENTS ADO 6°~ SALES TAX. OEM WELCOME 
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PRICE CUT! 

0 

0 DIGITAL RESEARCH COMPUTERS 
(214) 494-1505 

.__ o_ _ ::...._ _ _ __ _ _c _! 7_2_P_age Fu 11_M a_n_ 1._1 nc_1u_d..,.e_d__r_ _ ----1 bargain price! r ig . S429 ea _h __ __ _ __ _ u_a_ _ _ F ee_ BRAND NEW! 
Z-80 PROGRAMMING MANUAL FEATU=~s~, 4 MHZ Opcrntlon * Genecates MWRITE. so no lro n1 panel cequored. 

By MOSTEK, or Z ILOG. T he most detailed exp lanation ever on the * Jump on reset capabili ly * soso Signals emu1a1ed tor s-100 co11pa1ablloty 
work ing or the Z-80 CPU CH IPS. At least one ful l page on each of the 158 *Top O<mlHy PCB. Siik Scoeened. Sold•' Masked Go ld Plated Conlacl Fingers 
Z-80 ins truct ions. A must reference manual fo r any user of the Z-80. 300 NEW! G.I. COMPUTER SOUND CHIP 

.__P_a_g_e_s._______ _ _ ___ ________$_1_2_._9_5_-i AY3-89 10. As featured In July, 1979 BYTE! A fan tas tica l ly powerful Sound 
& Music Generator. Perteet for use with any 8 Bit Mlc:roprocessor. LOW POWER - 250NS 8 FOR Contai ns: 3 Tone Channels. Noise Generato r. 3 Channels of Amplitude 

2114 RAM SALE! Contro l, 16 Bit Envelope Period Control . 2-8 But Pa rallel / 0 . 3 D to A $55 
4K STATIC RAM'S. MAJOR BRAND, NEW PARTS. Converters. pt us much more! All in one 40 Pin DIP. Super ea~:y lo interface 

These are the most sought after 2114's, LOW POWER and 250NS FAST. to the S-100 or other busses. 
SPECIAL SALE: $7 50 ea. or 8 For $55 SPECIAL OFFER: $1 4.95 each Add $3 for 64 page Date. Manual. 

TERMS: Add $1.00 pos tage. we pay balance. Orders under S15 add 75~Digital Research Computers hand ling. No C.0 .D. We accept Vi sa and MasterCharge. Te>.. Res. add 5% 
(OF TEXAS) Tax. Foreign o rders (excep t Canada) add 20% P & H. 90 D;w Money Back 

P.O. BOX 401565 • GARLAND, TEXAS 75040 • (214) 494-1 505 Guaran tee on all items. 

16K EPROM CARD-S 100 BUSS 


FIRST TIME OFFERED! 
BLANK PC BOARD - $28 

USES 2708's! 

T housands o f perso n al and business sys tems a round t he w orld 
use this board with comp lete sat isfact ion . Pu ts 16K of soltwa·re 

on l ine a t ALL T IMES! K il features a top qua lity solde rmasked and 
silk-screen ed PC boa rd and firs t run parts and sockets. Any 

number of EPROM locat io ns may be d isab led to avo id any 
memo ry confl icts. Fu lly buffered and has WA IT STATE 

capabil i t ies. 
ASSEMBLEDOUR 450 NS 2708'S 

AND FULLY TESTEDARE SB.95 EA. WITH 

P R HA E F KIT 
 ADD $25 

16K STATIC RAM KIT-S 100 BUSS 

$59.95 

KIT 

KIT FEATURES: 

1 Add ressa ble as four separate 4K Blocks. 

2. ON BOARD BANK SELECT ci rcuitry. (Cro
memco S1anctard'l. Allows up lo 512K on line' 

~ ~:_:'~~1~~6·~~~~h~~:~~·~:~;~TATES 
5. Double sided PC Board, wolh so lder mask and 
silk screened layoul. Gold pla ted contac! fingers 
6. An address and dala tones ru11 y bullered. 

1 K11 inc llides All par1s and sockets . 

8. PHANTOM is jumpcred lo PIN 67 
9. LOW POWER: under 1.5 amps TYPICAL lrom 
the +8 Voll Buss 

10. Blank PC Board can be populaled as any 
mul14r;i la o r 4K . 

PROC. TECH. QUIT S T HE MICROPROCESSOR BUSINESS! 

FACTORY CLOSE OUT - SPECIAL PURCHASE! 
#16KRA 

16K S-100 Dynamic Ram Board 

$149.95 

We purch ased th e remai n ing in ven tory o f PT's popu lar 16K Ram 
Board when they rec ently c losed the i r plant. Don 't miss t he boa11 

T hese are brand ne w . fu l ly tested , ASSEMBLED and ready to g o . 
Al l are so ld w ith o u r standard 90 day li m i ted warranty! ! 

1 

BLANK PC BOARD W/ DATA-$33 


LOW PROFILE SOCKET SET-$1 2 

SUPPORT IC'S & CAPS-$1 9.95 


ASSEMBLED & TESTED-ADD $30 


Q UR #1 SELLING 

RAM BOARD! 


BK LOW POWER RAM KIT-S 100 BUSS 

SALE pR\CE 
c,.rn 

21L02 
(450 NS RAMS!) 

Th ousands of compu1er systems re ly on th is ru gged, wor k horse, 
RAM boa rd. Designed fo r e rror- free. NO HASS L E, systems u se. 

Bla nk PC Board w/Documentatlon 
$29.95 

ASSEMBLED AND F ULLY 
Low Pro fi le Sockel Set...13.50

BURNED IN ADD $30 
Support IC's (TTL & Regula tors) 

59.75ALL ASSEMB LED BOARDS 

ARE TESTED AT 4MHZ. 
 Bypass CAP's (Disc & Tan talums) 

54.50 

16K STATIC RAM SS-50 BUSS 
PRICE CUT! 

FULLY STATIC 

AT DYNAM I C 

PRICES 

ASSEMBL ED AND 
TESTED - $30 

KIT FEATURES: 
1. Add ressab le on 1 GK Boundaries 
2. Uses 2114 S1a1oc Ram 
3. Runs al Full Speed 
4. Double sided PC Board Solder mask 
and silt< scrnened layout G..,ld ft ngers 
5. All Pans and Sockets 1ncluded 
6 . Low Powe< Under 1.5 Amps Typ ical 

BLANK PC BOARD- $26 COMPLETE SOCK ET SET-$12 
SUPPORT IC 'S A ND CAPS-$19.95 

Perfecl for S-100 ZBO CPU CARD 
OEM's 

W IRED! 

NOT A KIT! 


14 MHZI 
ASSEMBLED AND TESTED! READY TO USE! Over 3 years of design
effor ts were required l o produce a TRUE S-100 ZBO CPU at a genuinely 

NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE SUPPLIERS OF CPM SOFTWARE. 
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App1e·11 
personal 

computer. 
~T-------....--'°' 16K 

Regular 
or Plus 

'liiliiiiiiiliiiiii~ $ CALL 

Disk II with contro ll er $ CALL 
Disk II without contro ll er$ CALL 
PASCAL Language Card $ CA LL 

CALL for our lowest prices ever. 
We carry al l peripherals and 
Interface boards for the APPLE. 
European versions availab le. 

----------1-·".
EPSON (A SEIKO COMPANY} .'. j 
TX-80 Printer w ith 64 
graphics characters 
7x5 dot matrix (7x6 in 
g raphics) Double 
w id th characters 

...Plastic Floppy Disk Holder 
(up to 10) 8" $3.95 
(u p to 10) 5" $3.25 

16K RAM setof84116's 

DYSAN DISKETTES 
THE CADILLAC OF THE 

FLOPPY DISKS 
AT LOW LOW PRICES 

8" (BOX OF 10) 
3740/ 1 sg t srde / 

sg t densi ty 4.00 ea 
3740/ 1 D sg l side / 

dbl density 6.50 ea 
5 " (BOX OF 5 ) 

104/1 soft sec tor 4.00 ea 
107/1 10 sectors 4.00 ea 
105/ 1 16 sectors 4.00 ea 
For eac/1 2 boxes ol 8" or 4 

boxes ol 5" you get one 
plastic storage case. but 
hurry  suppl y is trmited 

ATARI 800~~~8f~rSystem
Packed wi th : Computer Console. 
Basic Lang uage Card. Education 
System Master Cartridge. Cassette 
Recorcl c1. TV Modulator. BK Memory 
!expandab le to 48K) . Power Supply 
& all Books and Manuals $ CALL 

ATARI 400 Persona l Computer
llK Sys em for le ss 

Packed w1ll1 · Computer Console. 
Basic Language Cartddge. Power 
Supply. TV Modul ator. and all 

Books and Manu als $ CALL 
ATARI Progr am Recorder $ CAL L 
ATARI Sof tware . Roms .Cassetles $ CALL 
ATARI Expansion Memory . $ CALL 
BK Module 01 t6K Moduli' $ CALL 
CALL for our lowest prices ever. 

Tractor Feed Model 
Friction Feed Model 

$695.00 
$595.00 

' TASSO Interface & Cable 
Pet Interface & Cable 
APPLE Interface & Cable 
RS232 Interface & Cable 

Prices subject to change w1thou1 notice. 

$50.00 
$80.00 
$80.00 
$80.00 

Z- 19 has a ZBO Microprocessor . 
Numeric Keypad and 8 funct ion 
key $895.00 

Z-89 Computer System: 
includes: Z19 Display , a bulll in 
5 y," Floppy Disk. 2 serial ports. 
and 16K of memory. 2295.00 
48K Memory version 2595.00 

200 ns or belter $65.00 ..., 

VISA and MASTER CHARGE WELCOME (Add 3%). 
Allow 2 weeks for cas l11ers check to clear. 4 weeks 
for personal checks. Add 2% (or shipping and 
handling. Calif. residents ad d 6% safes tax. 
U.S. and tnternafion at c!ealer inq11iries invi ted . 

ltt3~~~~~
(213) 371-1660 

PRICE: $129.00 

We also carry the SYM-1 


AIM 65 
AIM 65 is fully assembled, tested and warranted. With the addit ion of a tow cost, read ily available power 
supply, It's ready to start working for you. It has an addressing capabtll ty up lo 65K bytes, and comes 
with a user-dedicated 1 K or 4K RAM . 
• Thermal Printer • Bullt·ln Expansion Capabili ty 
• Full-Size Alphanumeric Keyboard • TTY and Audio Cassella Interlaces 
• True Alphanumer ic Display • ROM Resident Advanced Interactive Monitor 
• Proven R6500 Microcomputer System Devices • Advanced Interactive Monitor Commands 

PRICE: $376.06(1 KRAM) $369.00 
Plus $4.00 UPS (shipped In U.S. must give street address), $10 parcel post to APO's, FPO's, Alaska, 
Hawail,Canada, $25 air mall to all other countries 
We manufacture a complete li ne of high quality expansion boards. Use reader service card lo be added 
to our malling list, or U.S. residen ts send $1.00 (I nternat ional send $3.00 U.S.} for ai rmai l delivery of our 
complete catalog. Circle 193 on Inquiry card. 

VAK·1 MOTHERBOARD 
• Designed speci f ically for use wi th the AIM-65, SYM·1 , and KIM-1 microcomputers 
• Standard KIM·4 • Bu s 
• Fully buffered Address and Data Bus 
• Provides 8 expansion board s lots 
• Comp lete with rigid card-cage 
• Al l IC's are socketed 
• Provides se parate jacks for one audio-casset te, nv. and Power 
• Completely assembled (except for card-ca ge) 

We manu facture a comp lete line of high quality ex pansion boards . Use reader se rvi ce 
card to be added to our mail ing list , or U.S. residen ts send $1.00 (International send $3.00 
U.S.) fo r airmail de livery of our complete catalog. 

-\~"~M~T;h~og~ PRISES 
--J~ C 0 R P 0 R A T E 0 

Microcomputer with manua ls $269.00 
2967 W. Fairmoun t Avenue • Phoenix , AZ 85017 • (602) 265·7564 
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When the people (Formerly the CPO Shop) TM 

behind the products count! 

SPECIALS 
Regular 
Price 

32 K, quad-density, assembled and tested 	 $2564 

J I ' II• • 

32 K, quad-density, assembled and tested 	 $3215 

$1895 

$ 149 

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. 
CC!-100'" 40 Track ( 102K Bytes) 5399.00 CCl-200 "' 77 Track ( 197K Bytes) 5675.00 

Printers DISKETTE TRS-80* 

Letter Quality High Speed Printer BUSINESS SOFTWARE BY SBSG 

NEC Spinwriter: 

plot- r--..-...._.._..__:;; 

In  Free enhanceme nts and upgrades to registered 
cludes TRS-80* inter owners for the cost of media and mailing. 30 day free 
face software , quick telephone support. User refe rence on request. 
change print fonts, 55 Fully Interactive Accounting Package: General Ledger, 
CPS, bidirectional , Accounts Payable, Accounts Receivable and Payroll. 

Report generating. high resolution 
ting , graphing , pro - Complete Package (requires 3 or 4 drives) $475.00 

portional spacing and Individual Modules (requires 2 or 3 drives) s125.oo 
tractor feed assembly. 90 day warranty 52979.00 Inventory II: (requires 2 or 3 drives) 5 99.00 
Also: Centronics, Paper Tiger, HI Plot Digital Plotter Mailing List Name & Address II 

(requires 2 drives) 5129.0016K Memory Up-grade Kits 
Intelligent Terminal System ST-80 Ill: 5150.00Fast and ultrareliable S99.00 
The Electric Pencil from Michael Shrayer St50.00DISK OPERATING SYSTEMS 
File Management System: $ 49.00NEWDOS by Apparatt 	 S49.95 
Budget Control Program II by CSA 5 49.95NEWDOS "PLUS" by Apparatt S99.95 
Cash Register System II by CSA 5 99.00DOS 3.0 by the original author of 2.1 549.95 

TO ORDER CALL TOLL FREE 1-800-343-6522 
Massachusetts residents call 617 /242-3350ComputerCityM 
Retail Store Locations: 


175 Main Street, Dept. B-2Charlestown, MA 02129 

A division of CPU Industries, Inc. 

175 Main Street, Charlestown, MA 
K Mart Plaza, Manchester, NH

Hours: 10AM - 6PM (EST) Monday - Saturday 50 Worcester Road(Rt. 9), Framingham, MA 
For detailed information, call 617 /242-3350 165 Angell Street. Providence, RI
Massachusetts residents add 5% Sales Tax 
TM CCl-100 &-200 a.re Camput"Clly Inc. trademarks Visa and Master Charge accepted 

'iRS·80 ls a trademark al Radio Shack, • Tandy CorporaUon +Requires Redlo Shack TRSDOS" 
Prtce• subject to change 'without notice • Franchise and dealer inquiries invited 
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WAMECO 

THE COMPLETE PC BOARD HOUSE 


EVERYTHING FOR THE S-100 BUSS 

INTRODUCTORY SPECIAL 


108-1 SERIAL/PARALLEL INTERFACE BOA.RD 


* 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 11 0 TO 9600 BAUD. OUTPUTS RS232, TTL 
AND CURRENT LOOP. 

* KANSAS CITY STANDARD CASSETTE INTER FACE, 300 BAUD FOR USE WITH THE 
SERIAL INTERFACE. 

* STATUS MAY BE POLLING SOFTWARE OR VECTURED INTERRUPTS. 
PCBD (SPECIAL FEB. PRIC E) ___ ___ $29.95 AFTER FEB. ---- ----·-·-· ·-· ········-·· ·····-······---- -$31.95 
KIT TO BE ANNOUNCED LATER . 

FUTURE PRODUCTS: 80 CHARACTER VID EO 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 SHIPMENT. NO 4-8 WEEK DELAYS REQUIRED FOR OTHERS. 

(WmC'};n C. WAMEG O INC. 1 11 GLENN WAY • 8. BELMON T. CA 94002 1415) 592-614 1 

tr:=:I CALIFORNIA COMPUTER SYSTEMS 
16K RAM BOARD. Fully buffered addressable in 4K 
blocks. IEEE standard for bank addressing 2114's. 
PCBD .. . .........$ 26 .95 Kit 450 NSEC ....$249.95 

PT-1 PROTO BOARD. Over 2,600 holes 4" regula
tors . All S-100 buss functions labeled, gold fingers. 
PCBD ..... ... ..... .... ...............................................$25.95 

PT-2 PROTO BOARD. Similar to PT-1 except set
up 10 handle solder la i l sockels. PCBD ...$25.95 

CCS MAIN FRAME. Kit IS-100) ....................$349.95 

APPLE EXTENDER. Kil ................................ $22.95 

APPLE IEEE INSTRUMENTATION INTERFACE 
KIT 7490. Kii .................... .......... .................$275.00 

ARITHMETIC PROCESSOR FOR APPLE 7811A. 
Kit ............... ....... .. ........................ ........$350.00 

APPLE ASYNCHRONOUS SERIAL INTERFACE 
7710A. Kit .. ................................. ....................$89.95 

APPLE SYNCHRONOUS SERIAL INTERFACE 
7712A. Kil .... ...... .. ...................$89.95 

ALL OTHER CCS PRODUCTS AVAILABLE 

:,:,11 
PB-1 2708 & 2716 Programming Board wllh pro
visions for 4K or 8K EPROM. No external supplies 
requi re textool sockets. Kil ... .... ...................$129.95 

CB-1 A 8080 Processor Board . 2K of PROM 256 
BYTE RAM power on/rest Vector Jump Parallel 
porl with stalus . Kil ....$129.95 PCBD ....... .$30.95 

VB-3 80 x 55 VIDEO BOARD. 
Graphic included ................................. ...... ....... TSO 

10-4 Two serial II 0 porls wilh full handshaking 
20/60 ma currenl loop: Two parallel 1/ 0 pons. 
Kit ....................$130.00 PCBD ................. ...$26.95 

VB-18 64 x 16 vid eo board, upper lower case Greek 
composite and parallel video wllh software, S-100. 
Kii ....................$125.00 PCBD .... ........... .....$26.95 

( Wml'/;nc. WAMECO INC. 
FDC-1 FLOPPY CONTROLLER BOARD wi ll drive 
shugart, pertek, remlc 5" & 8" drives up to 8 drives, 
on board PROM with power bool up, will operale 
wllh CPM'" lnot Incl uded). PCBD ...............S42.95 

FPB-1 Fron l Panel. IMSAI size. hex displays. Byle, 
or instruclion single step. PCBD ...............S47.50 

MEM-1A BK x 8 fully bulfered, S-100. uses 2102 
lype rams. PCBD ... ................ .. .... ...$25.95 

QM-12 MOTHER BOARD, 13 slol, terminated , S-100 
board only ...... ... ...............................................$34.95 

CPU-1 8080A Processor board S-100 with 8 level 
vector Interrupt. PCBD ........ ............................$26.95 

RTC-1 Realtime c lock board. Two independent in 
terrupls. Software programmable. PCBD........$23.95 

EPM-1 1702A 4K Eprom card. PCBD ............$25.95 

EPM-2 2708/2716 16K/ 32K EPROM CARD. 
PCBD ........................................... ...................... .S25.95 

QM-9 MOTHER BOARD. Short Version of OM- 12. 
9 Slots. PCBD ................. ................................$30.95 

MEM-2 16K x 8 Fully Buffered 2114 Board 
PCBD ..................... ..... .. ............$26.95 

PTB-1 POWER SUPP LY AND TERMINATOR BOARD 
PCBD ...... ........................S25.95 

8080A ..............$9.95 2708 ............................$9.49 
8212 ............. 2.49 2114 1450 NS) low pwr 5.99 
8214 .......... ........ 4.49 2114 (200 NS) low pwr 6.99 
8224 .. ................ 3.49 2102A-4L .................... 1.20 

FEB. SPECIAL SALE 
ON PREPAID ORDERS 

(CMrge cards nol lncludod o n lhl$ oHor) 

IOB-1 SERIAL/PARALLEL INTERFACE BOARD. 
Two para lle l por1s 8255, one seria l port 8251, 

one Kansas C ity standard cassette. 
PCBO (Introductory) ................................$24.95 

MIKOS PARTS ASSORTMENT 
WITH WAMECO AND CYBERCOM PCBDS 
MEM-2 wilh MIKOS "7 16K ram 
with L2114 450 NSEC .................................$249.95 
MEM-2 with MIKOS =13 16K ram 
wilh L2114 250 NSEC ............... ..................$279.95 
MEM-1 with MIKOS =1 450 NSEC BK 
RAM ... ......................................... ....................$119.95 
CPU-1 wllh MIKOS =2 8080A CPU .....$ 94.95 
QM-12 with MIKOS =4 13 slol mother 
board .................. ....... .......................................$ 89.95 
RTC-1 with MIKOS =5 real time clock........$ 54 .95 
EMP·1 with MIKOS "10 4K 1702 less 
EPROMS ........................................................S 49.95 
EPM-2 wilh MIKOS =n 16-32K EPROMS 
less EPROMS .. .... ...... ................ ............. ..... .$ 59.95 
OM-9 with MIKOS • 12 9 slot mother 
board ..............................................................$ 79.95 
FPB·1 wilh MIKOS =14 all parls 
for fron t panel ................................................$134.95 

MIKOS PA RTS ASSOATMENTS AR E ALL FACTORV MAAK EO 
PARTS. KITS INCLUDE ALL PARTS LISTED AS RE.OUIREO 
FOR THE COMPl.ETE KIT LESS PA RTS LISTED- All SOCK· 
ETS INCLU DED. 

VI SA or MASTERCHARGE. SE!nd accoun t number , interban k num· 
bet, explratlon dill!! and !.lgn )Our ordf!r. Approx , i:ios.tage wlll 
be added . Chec k or money order wllJ be HRI post p.a id in U.S. 
II <you .are not a regular eusto mer, pU!:ase usi=i charge, cashier's 

d1eck or Poslal money 01der. Otherwise there wi ll be a two
W!f'l dl!J ay ror chet h to cleat . Cal if. res iden ts 09dd 6% IH. 

CB-2 zao CPU BOARD. Kil ...... ..................$185.95 

AIO APPLE SERIAL/PARALLEL ....... ..........$159.95 

ALL OTHER SSM PRODUCTS AVAILABLE 

(41 5) 592-1800 
P. 0 . Box 424 • San Carlos, California 94070 

Please send for IC, Xistor and Computer parls list 

Money back 30-d " Y guar antee. We u nno t 3ccept relurned IC's 
ltla l haYe been solef~teel lo. Prici!!s sub jec l la cha.n ee wHhOul 
notice. $10 minimum order. SJ .SO urwice char11:e on or-detS 
less. tha.n StO .ao. 
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LINE PRINTERS 
1'E.~\ BASE 2 

ONLY 
$599. 

The new base 2 printer. prints 60 lpm, 80 & 132 col. formats. 11 
has tractor feed w/RS232. IEEE & centronlc interface. 

DP800 ANADEX 80 column. 112 cps .............. . ... $950 
LP779 Centronics 779 .. .... . ... . .... . .......... . .. $1099 
LP730 Centronics 730 .... .. ...... . .. . ... .. .. . .... . . . $950 
LP700 Centronics 700 ........ . . . ........... . ____ .. $1495 
LP701 Centronics 701 .. ____ . . _. _. ..... .... ..... . . . . .. . .. $1759 
LP702 Centronics 702 ... __ . ____ . _ . . .................... ·$1895 
Spin-1 Spinwri ter ................... ... . . . . . .. ... . ...... $2499 

MOD II DISK DRIVES NOW AVAILABLE 

ADD-ON DRIVE FOR 
A..~ErN!'!£'!~~2~PUTER 

Pertee m200 .... _ R CABINET 
Pertee FD250 (dual. h~~ci) · · · · · · · · · · · · · · · · .. $282 
Shugart SA400 ( unused) · · · · · · · · · · · · · · · · · · · · · · · . .. $349 
Shugart SABOO .. . .. . .... · · · · • · · · · · · · · . . $286 
MPI 851 .... ............... . .... · · .. · · · · · · · · . . $479 

MPI B52 Cd~~·I ·h~~d) ... ... ........ -.··· · ··  · ·  ···· ·. . .. $279 
... . ·· · ···· · · · · ···· ·· ···· · ·· · · ·· . . . $349 

NEW PRODUCTS 
Small Systems Interface (RS232) ..... . ......... . . . $49.95 
Expansion Interface W32K . . ... . ...... .. . .... . .. $499.95 
AC Line Filter ..... . ... .... .. .. .... ... . .. . . . ... . $18.95 
AC lsolo ter (6 connecters) . . . .. .......... . . ... .. $45.95 
Mode M ............ . .... .... . . .. . ..... . . ... $179.95 
Verbatim 5'/• Diskettes . . . .. . . . . .. . . ...... . .... .. . $3.39 
16 Key Pod Kit ( no soldering) ....... . . .. .. . ........ $68 
16K Memory (Keyboard) .. . ..... . . . .. .. . . . . .... . . . $89 
16K Expansion ( Interface) ... ... . . . . . ...... ....... . .. $86 

ALL PRICES CASH DISCOUNTED • FREIGHT FOB/ FACTORY 

TRS-80 COMPATABLE 
DISK DRIVES 

The largest 
family of 

disk drives 
from the 
largest 

supplier, 
drives come 

complete 
with power 
supply and 

cabinet 
TF-1 Pertee FD200. 40 lrock ......... - . -.... .. .... . .... $382 

TF-3 Shugart SA400. some as tondy ..... . . .. ... - - . . $389 

B51 MPI 851 . 40 track . - -- - . - . . . . . . - . ....... .. . $379 

TDF-1 Dual Head. 35 track . . . _. . . _. __ ... . . $499 


220 versions available. 

NOW! SUPER & MAX 

DISKS 


SUPER: 77 tracks on one 51.4 diskette that's 197K of storage 
wi th New DOS+ ...... ... ............... .. . ......... $695 

MAXI DISK I: 10 Megabyte hard disk with 5 fixed 5 removable 
w ith controller . ...... ... . .. . . ... .... . .. ..... .. ..... $6299 

MAXI DISK II: 9.8 Megabyte on one disk using Winchester 
technology. Unit is sealed in unit for added 
protection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $5349 

SOFTWARE 

NEW DOS-1 over 200 modifications. corrections 

and enhancements to TRS DOS Includes utilit ies. 
35 Track NEWDOS+ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $99 
40 lrack NEWDOS+ ..... ... . . ...... .. .. . . . . .......... $110 
AJA Word Processor ....... . ........ ... . . .......... . . . $75 
AJA Business Program ..... . ... . ................. . . . .. ... $250 
Racet Infinite Basic . ...... ... ..... . . . ..... .. ... . .. ... . . $49.95 
Disk Drive Alignment Program . _..... . ................. . $109 
Radex Data Bose ... . ............... . .. . ..... . . . . .. . . .. $99.95 
Electric Pencil .. . . .... .. ....... . ....... . .... . . ..... . . . . ... $150 
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Ci rc le 200 on inquiry card. 

!t~P 
11542-1 KNOTI ST. IMSAI CONNECTORS 
GARDEN GROVE, 100 PIN - SOLDERTAIL 2708'5 

CA 92641 $3.00 each 450NS 
(800) 854-6411 

10 for $2.75 each $8.50 ea. 
pro ucts, inc. (714) 891 -2663 or 

MICROBYTE 
LO-PRO SOCKETS 8/$60MICROBYTE 4116's

16K RAM BOARD 32K RAM BOARD 1·24 25·99 100 up 

14 PIN .15 .14 .13 (250NS) CERAMIC 

• FULLY S-100 •FULLY S-100 16 PIN .1 6 .15 .14 ADD ON MEMORY CAPS 

COMPAT IBLE COMPATIBLE 18 PIN .19 .17 .15 FOR APP LE. TRS 80. . 1@ 12 VOLTS 

20 PI N .27 .25 .23 HEATH.ETC 10¢ ea . 
•USES LO-PWR •USES LO-PWR 

.35 .31 .27 8 for $64.00 or 
4KX1 , MM5257's 4KX1 , MM5257 's 24 PIN 100/$9.00

•2 MHZ OR 4 MHZ •2MHZ OR 4MHZ 28 PIN .40 .33 .29 or 
•4K BANK •BANK ADDRESSABLE 40 PIN .50 .46 .41 16 for $120.00 2114'sADDRESSABLE • EXTENDED MEMORY 
•EXTENDED MEMORY MANAGEMENT DISK 

MANAGEMENT •8-BIT OUTPUT PORT SABOO DRIVE 2716's•NO DMA RESTRICTIONS •NO OMA RESTR ICTIONS INSTALLED IN DUAL LO-PWR 
•ASSEMBLED & TESTED •ASSEMBLED & TESTED CABINET W/PWR SUPPLY 5-VOLT ON LY 300 NS. 
2MHZ $250 - 4MHZ $265 2MHZ $525 - 4MHZ $540 ASSEMBLED & TESTED 450 NS. 1-16 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) DR IVES INSTALLED 8 1or $240 $5.00 ea . 

LM339 .. . .70 .65 .59 
320T-12 . ... .90 LM348 ... 1.00 .92 .85 $1125.00 

340T-5 ... .80 LM377 ... 1.10 1.00 .95 ASK ORDERING INFO TERMS.. 
LM380 ....80 .75 .70 

340T-12 .. .. .70 LM3900 . . . 55 .50 .44 FOR NAME . ADDRESS . PHONE WE ACCEPT CASH , 
78H05 . .... 4.75 DM8216 . . 2.10 2.00 1.90 OUR SHIP BY : UPS OR MAI L CHECK . MONEY ORDERS . 

8080A ... 4.50 4.25 4.00 SHIPPING CHRG : ADD $2.50 
NEW UP TO (5) LBS . CREDIT CARDS 

VISA & MAS TER CHRG . 
78L 12 ......35 8251 ... . 5.00 4.80 4.50 (U .S. FUNDS ONLY)

CATALOG WILL BE CHARGED TAX : 6% CA LIF. RES .
APPROPR IATELY 

1:$1: 6" x9" 3-Way Speaker 

Model BP200o-69TR ....r• 20 Ol ceraf'Tllc mann~I . 

s1 4 95 ea. '· ·· 

236 BYTE February 1980 



SK-Keyboard N .. , .. , ... , , • . . . . . . . . . . . . . . . . . . . . $795 
16K·Kcyboa rd B . .. . .. ., . . , ...... ... .. •. ... . .... $995 
16K-Keyboard N , . .. ......• .• .. , , .... _. $995 
32K·Keyboard B .. . •....... $1,295 
32K-Keyboard N , . .... , . . . . . .... $1 .295 

a -la rge keyboard (graphics n ot on keys) 
N - large keyboard with graphics symbols _,__........_......____...;..___.:________, 

SANYO MONITORS 

9-inch 	 15-inch. OD 
reg. $240 reg. $400 

SALE! $169 SALE! $279 

apple II 
p/vs 

The new Appl e II with Applesoft BASIC bul ll·inl El imi· 
nates the need fo r a $200 Fi rmwarE! Card and includes 
new Auloslart ROM for easy operalion . This combined 
wilh the FREE accessories lrom NCE cou ld save you up 
10 $400 on a 48K Apple II systeml 

16K App le II Plus - $1195 (lakeS100 in free accessories) 
32KApplc II Plus-S1345 (takeS150in free accessories) 
48K Apple II Plus - Sl 495 (take $200 in free accessories) 

Appl e II Acc essories 
General Business. - .. . $625 
PASCAL .,_ - $495 
lnlegcr BASIC ROM Card - . . . .. $200 
VISl· Calc . ' . .. . . ... ' ..... . $1 49 
Centron1cs Prin ter Interface _.. , ...•...... S225 
Disk and Contro ller .. . . . .. $595 
Para lll:il Pri n ter C ard . ... .. $1 80 
Communications Card . , ... , • ..• , . ...•. . . . . . $225 
Hi-Speed Serial Card . , . . .. . . , . . . , . . . . . ... S195 
Firmware Card . _. . .. .. ... .. • • , . . .. ,.... .. $200 

PAPER TIGER 440SPE 
The Graphics Printer 
for Apple II 

Now you can prin t 1llust ra11ons. block letters . cha r1 s. 
graphs. and more - a ll under so ftware cont rol An d 
wilh the expanded buffer. lhc Paper Tiger can hold the 
lext rrom an enlire 24-line-by-80-column CRT sc reen. 

$1194.00 

Beepe r - Tells when 1ape is loaded , . , . . . . 

Petunia - Play music from PET . . . . 

Vid eo Buller· Allach ano1her CAT . . . . . . . 


S95.00 
$30.00 
$24.95 
S29.95 
$29.95 

Combo - Petu nia and Video Bu fler .... . ...... ,. $49.95 

TNW Bi-Dir. RS-232 printerX-face . , $229 KIM 1 (A Single Board Compuler 

from Commodore ) .. 

~~'l-J from Heath Data Systems 

The All-In-One Computer 
Duel Z-80 Processors • Sulit-I n 102K Floppy Diak • 16K 
to 48K RAM • 25 x 80 Characl er DI sp lay• Upper/Lower 
Case and Linc Graph ics• 80 Characler Keyboard with 
Key pad • 8 Use r-definable Keya • Two BASIC'• and 
A ulo·Scrlbe Word Processing avail able • Can support 
CPIM 

hi·sty le desktop unit wh ich includes a comp lete termi 
nal, a com puter and a d isk All -In-One! System Includes 
Bootstrap In ROM, o th er programs availab le separate ly. 
HOOS o peral ing system inc ludes Heath 's-BASIC, an as· 
sembler and lext edi tor a lo ng wi lh important disk 
u tilities. Microsoft language requi res HOOS. 

WH89 with 16K RAM . • .. ... ...... • , ...• , ..... $2,295 
WH89 wl!h 32K RAM ..•..• , • , .. .. ... .. , . , .... $2,445 
WH89 wilh 48K RAM , . . . , , .... , $2,595 
WH17 Second Di sk Drive _.. _. _. _ .. _.. _.. _.. ___ . $550 
Dual;iiorl Serial Interface ................ . .... . .. $85 


~~c~os~fte~~~78 ~·y·s·t ~.~ .:::::. :: :: : : : : : : : : : : : : : mg
Word Processing ..... . .. .... . ... . ...... . .... . . $395 

Sl .295 00 

S849.00 !------------------ 
Lear Siegler's ADM-3A 

The ADM-3A is indus lry's favor lle dumb 1ermina l tor 
some very smar t reasons: 
• 12 in diagonal sc ree n 
• 	 Fu ll o r half duplex. operation at 11 serec1able data 

rates 
• 1920 easy-lo-read cha racters in 24 rows ol 80 letters 
• Typewriter-style keyboard 
• AS-232 C Interface extension pon 
• Direc t cursor addressing 

~'. ZENITH COLOR 
~ VIDEO MONITOR 

Zenith's first color video display 

designed specifically for computers. 


This 13-inch monitor is Zenith's lirsl colo r 'Video display 
designed speci f ically fo r comou lers. features include 
automatic color level, color Processing and degaussing 

Zenith Color Monitor $499.00 

~~Just Released 
~~'1' Compumart's New 

~ Fall/Winier 1979 Catalog. 
We've just published our calalog and its packed wilh 
new products and money sa"V ing specials. Our 
llluslrated 32-page book fea tures microcomputers and 
m1crocomputer syslem s lrom Apple. Commodore PET. 
Heath. and Exidy Sorcerer . Also covered are the 
Com modore's KIM and Rockwell's A IM. A broad 
selection o l termi na ls. books, soflware and perip herals 
ilre presented in de1a1J. The tex l is thorough and 
provides a wealth or technical mformati on . To get you r 
FREE copy wrile to our address be low. Please include 
1he depl. number 10 speed hand ling. 

Heath's thi rd generation of computers is a compact . lo--------------......-""!'!...,""""-
CENTRONIC'S 779-2 PRINTER 

TRA CTOR FEED SALE PRICE $1095 
• Form thickness conlro l• Pa rallel in ter lace 
• 	 Horizontal and verlicat• Con linuous varlable 

form posi1ioning prin ting dens1 1y so~ 132 
• Used with control ler cha racle rs per tine 

(Apple genera l • 5X7 dot matrix 
business so rtware) 

JUST ARR IVED. We've 1us1 received sh ipmen ls o l 1he 
follo wing Cen tromcs prrnters Ca ll us for complele 
specs 
730· 1 . . ... ........ $995 

.. - . $1045730·3 .. ' .. 

753·9 (9'9 Malri x) $2.795 704-9 19• 9 Matrix) Sl .995 

IMPORTANT ORDERING INFORMATION 

All orders must Include 4°/o shipping and handling. M ass . resi dents add 5% sales lax ; Mlch . 

residents 4%, for sales taw:. 
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page 
Precut Wire Wrap Wire 

PRECUT WIRE SAVES TIME AND COSTS LESS THAN WIRE ON SPOOLS 

Kynar precut wi re. A ll lengths are overall . in
cluding 1" strip on each end . Colors and 
leng ths canno t be mixed for quan tity 
prici ng. All sizes listed are in stock fo r 
im mediate ship men t. O the r lengths 
available. Choose from colors: Red, Blue. 
Yel low. Orange. Black . Wh ite, Green and 
Violet . One inch tubes are ava ilable at 50<Z . 
State second choice on co lors when pos
sible. 

Kit 11 1 $7.95 Kit #2 

Length 

2.5 inches 
3 
3.5 
4 

4.5 
5 
5.5 
6 

$19.95 
Less than 2.7C/tl. (#30) Less than 2C/11. (11 30) 

250 3" 100 4" 250 2'h" 250 5" 
250 3" 100 5" 500 3" 100 5 •;," 
100 4" 100 6" 500 3'h" 250 6" 

500 4" 100 6W' 

100 500 

1.04 2.98 
1.08 3.22 
1.13 3.46 
1 18 3.70 

1.23 3.95 
1.28 4.20 
1.32 4.48 
1.37 4.72 

KIT 11 3 $24.95 
Less than 1.7C/ tt. (#30) 

500 2'h'' 500 4W' 
500 3" 500 5" 
500 31/~·.. 500 5'h'' 
500 4" 500 6" 

1,000 Leng th 100 500 

5.16 6.5 inches 1.60 5.37 
5.65 7 1.66 5.63 
6.14 7.5 1.73 5.89 
6.62 8 1.78 6.15 

7.12 8.5 1.82 6.41 
7.61 9 1.87 6.76 
8.10 9.5 1.92 6.93 
8.59 10 1.99 7.26 

Kil #4 $44.95 #30 Spools 
Less than 1.6¢/tl. (#30) 1-4 

1000 2'h " 1000 4•;," 50 ft . 1.75 
1000 3" 1000 5" 100 ft 3.00 
1000 3 1J~ .. 1000 5" 250 ft. 4.75 
1000 4 " 1000 6" 500 ft. 8.50 

1,000 

9 .84 
10.37 
10.91 
11.44 

11 .97 
12.51 
13.04 
13.57 

5-9 10+ 

1.60 1.40 
2.75 2.50 
4.50 4.25 
800 7.50 

250 4 '1/' 100 7" 1000 ft. 14.50 12.50 10.50 

Wire Wrap Tool 
BATTERY HOBBY TOOL* 

• Auto Indexing 
• Anti -Overwrapping 
• Modified Wrap 

Solderless 
Breadboarding 
SKI O 21525.00 
The SK IO's unique matnx conflg
ura1 1on 1s embedded ln a high tcmp
C(ature p1as11c molding II gives you 64 
pai rs ol 5 common spring contacts lor 
p1tnc1ple c11cu~ 1 cons1ruct1on and a 
se1 1es of common buss s1rips (8) of 25 
connechons each 
01rnons1ons 33"h x 2 2"w x 6.5"1 

BW2630 Tool ................ $19.85 
BT30 1130 Bil ... . .. .. ........ 2.95 
BT2628 1126 Bit . . . . .. . ..... . ... 7.95 
BC 1 Batt ries & Cl1arger ... 11.00 

·Requires 2 "C" Nicad Batteri es 

Tl Edge Card 
Connectors 

44 pin ST (. 156" cen ters) 
100 pin ST (.125" centers) 
100 pin WW (.125" centers) 

All connec lors gold plated . 

WIRE WRAP Size 

1.95 
2.50 
2.95 

Ouant.!Tube Price Ea. Price/ Tube~1.. IC ~- SOCKETS 08 pin WW 52 .31 $16.12 

Sockets 
RN HIGH RELIABILITY cl1m1natc s 
trouble '" Side·w1pe" contacts mnke 
100% grea1er sur tace contact wuh the 
wide, llal sid es ol your IC leads tor 
positive clectr1ca l conneclions. 

AVAILABLE AT SELECTED LOCAL DISTRIBUTORS 

3-level Gold 
C losed Entry Design 
A ll pri ces include Gold 
2-level Sockets 
A lso Ava ilable 
Sockets sold at these 
prices by th e tube only. 

14 pin 
16 pin 

18 pin 
20 pin 
22 pin 

24 pin 
28 pin 
40 pin 

60 .32 $19.20 
52 .34 $17.68 

23 .50 $11 .50 
21 .65 $13.65 
19 .70 $13.30 

10 .70 $7.00 
10 .95 $9.50 

7 1.20 $8.40 

ORDER IN G INFORMATION 
• Orders under S2S. add S2 handling 
• Blue Label or First Class. add S 1 (u p 10 3 lbs.) 
• CODs, VISA & MC orders will be chatg ed shipping 
• Most orders shi pp~d nu t day 

Circle 203 on Inquiry card. 



CAlifoRNiA DiGiTAl 

Post Office Box 3097 B • Torrance, California 90503 

With Purchase of The 

FREE P~~;~rie~r 
Your Cho ice , S200 Va lue 

1) Graph ics Option Pac kage 
2) In t erlace for APPLE II 
3)TRS-80 Print er In terlace 

California Digital lrns rcsenlly 
rv~c.;irched the comple lc lo w 
cosl p rin te r rnarkct. h is oo r 
opinton lhnt the 105440 Pnpc r 
Tige r ts, without doubt. t h t:.• 
:nost vc.· 1·sa ti lc and offe r s thu 
best val ue._• of nny printl'r t;O!it
ing under $1.000 . 

Th is qualhy dot matri x prin tc l' 
Inco rpo r ates such reatu r es as 

sortwa.1·c se lectabl e: c haracter size to allo w pl'int densili s upt o 132 
chara cters per linL·. Full fo r ms handling cupabilltics ruul 1r ::1c tor 
foe c.l m c h~ulsim UdJUSlublc to ~.:;... rhc Pape r T1 J:e r Is L·n~incc r ccJ 
to nc ·cep1 1..'ltht:> r pa r aJ lcl o r HS232 s e rial ASCI 1. 110 /220V. 50 /Ci 0 11 z. . 

..~ $9 5 .00 >lu s $hi J Hn ... Q~ >J: 

CONNECTORS 
'J' OIHCholc:e 
DB2 5P 

male plo g &ho od., 
DB25 S lem•I• 

s3 ,2s 
Qly. fe . male hd . 
10 l.05 1.% 1.15 
2S 2.95 l.79 1.05 
tGO 2..65 1.67 .9S. 
SOO 2.2S 1.60 .BS 
I K 1.97 1.ll .73 

lmui solder .12h.2SO 
lmul wt w .l:ZScenters 
Altalr solderttll .140 row 

SPECIALS 
22/'4 Klm eyelet.IS&" 
2S/ SO s a lder Ub ,156" 
3'n2 Wide pos t Wl'W .15fi 

$2,95 31' 7.50 
U .95 l t tll.00 
• S.95 J/US.00 

U .9S 311 5.00 
Sl.09 ) / Sl .00 
$1 .95 l t U .00 

Quiet 
Buss 
s29_95 
8803 ·18 
18 slot 
IMSAI 

It , 1111t ••Ht·H lh..il l..11110"11' llq~111l \"•fl• 

t\1 r • .. h 1I•• tlu 1hll1Mhllli<41 ••f • u 1,.1111wr 1•"•• 
1lui::1a . 1~11 .,,. . h ,,., '"'tll'lllh• rull·l• 11 C- 1"1'"'!111 

..i 111·uduc:I t h 1l 1.ppL•:irs 11 0 lllll'(lU' lh u "'' pul h 11l 1u ..dd 11 
~u uur 11r1"1llu1 ! l uu-. I lu.< 111 1lw· S\·11<-11 ' -l<J n .u1u 1 ~~·t11 ro·ti 

11\ lti"' ll~lt \ Jrf1 1.)bl" l•llftf•-JIV. f l1u "II.I••' .IJ'. • 8\'~h·m ...-1 11 r • ~ 
11 ,,.! . h c•-..it r• ~ :U1\' lq!ht o r •1•1•!1-1111·,· 111 \1111r '""I· • 111• u1(u·"· t'.1111 t!l~lltl ~1 •· 
nili .r" tr~•" illL·d fn•111 lh• r"n "'·'"" r1 1111ul,. ,..,,,,. \'llUr .-x1 .. &11u• ""lrlnr.• 
I n111 vUJr h•·tl 11r L" 111\ ch 11r nu nlfl cu-itrul up lu l t.i •hff.<r· 111 1·1 ..i:lnr ii ,J. -
VlC:• II 11111hk Oi3HI •1Ul1111 . YIJll l" ho11w. I ••• It'll' '.'i.-al t:ll' :\ - 10 l•t t""l1'11n•I .....ur 
:lll•· r .-1•, 1,l<'\-l• 1Lm1 or nnv l 1rh1 f1J1; 1ur• •111 t i.. p 1· •• 1r• 11!1•'!f. 

nk IM>dl.ll •f" •\"11\"m IJI 1\'3-l l '1.bl. 1n lilt· !nl11..nnr., 1ll'<jnX.,.tl1 .. : 
tt11r..,.«w \t111rr L:n1\ n •I LC11Aul1• ••• . •••••••• !ll.'1·, 
ll .1nt·r,·l)t• r .1 lrtJ l'hr.1"11111 Cautrvl l"r •. , .•. , , l:t. ~n 
•\1>plunct• "loduft', L1m11 :\l0<h.d .. 0 1• \\ t.11 Swt••·h.,.,,,. 1:1•. ,., 

COLOR• GRAPHICS• SOUND 

$988 
PLUS SHI PPIN G 

Mf1. :!t111. 
A"t..o.... 
•1195 

10 P ak 50> 
740 -0 JR l\l sc•h roi-niat. S.39 00 !$3. 50 

0 

~- Shugart Associates K EVBOARC KEYTRONI<.: 
7 10 2 DOtlble si·:h~ ;ufl 65. 00 G. 00 
7-l l - 0 Uoubl '-" dcns 1tv :=i:L 00 L fJO 
74~1-() Uoubl e/ IJ outile 10. 00 G. 60 
1-10 - 3:? 8" 1-1 :.inl !:i Ct:lu r ::!~ 00 J. ; o 
74·1 - (0)( 10 )(16) 5 1/ -l"m inl 39.00 3.50 
l.i b 1·an· ~ :[U:i" ro1· 3H\" .ilbfl\'C ; Add $3. 00 
a:M A D nta Cas;~ttl.· 5. 50 
DC IOO ~ll111Canndge 15. 00 
D c; :too D a.1 a Ci.lrtnd~c- 20. oo 
U20( ) Disk Cdrtnd~.:! l19. 'JO 

TRS-80$65
APPLE II 

16k memory <8>4116's 
lnsLtllh1tinn (8 s imple. AnyonP who h.;.s fJ 
uvc r changed a spark p lug s hould be able ,J· 
to up-~rad~ hle m l c r ocompu t c r. 
I-low C[Ul CG.lifo1·nla Digital offe r 1heseo 
memor y up - g r ade sets at 25"'o below our compc illon? 
Simple, we huy in vol ume. wholesal e lo de~c rs an d 
sell lhe> LuJnnc c d irect ly to O\\-O c rs o r personal in i c r o 
systcms. Thest: I GK dynannc memo ry circuits a re 
racton• p rl me and uncondi1.i onLLl.ly guarwitccd ror Ont:' 
full yea r . N OW. before you c hange .:rour m ind , pick 
up the- teh:o1> honc :inti order you r up - grad e mcmo r,;· 
from Ca.lt lorni a JJigital . .~dd $3 for TRS80 ju mpers . 

S T ATIC 1-31 32 - 99 100 - iC - 999 IK • 

2 11.0 2 ~sons. 1. t 9 . ss . 95 . 90 . 85 
2 1LO:l 2S011. '. I. ·Hl 1. 39 1. 25 • 
2 1 l ·I 11'-x ·I 450 5. 95 5. SO 5. 25 4. 75 ·L 50 
~ 11 4 11'.x·l 300 8.95 8 . 50 8 . 00 
·10 ·1·l ·IK'i: I .mo 
404·1 ·11.::X I :!:50 
.;o4:; \Kx-1 -1:10 
.;o.i:1 11..:x.1 :!:,o 
,'i'.!.f.i low Jiil"'· 

5. 95 
9 . 95 
a. 9s 
!J. 9,-, 
5. 9.; 

5 . 50 
. 50 

8 . 5 0 
!) , 50 
5 . 5 0 

5 . 25 
9 . 00 
8. 00 
~ . 00 
5. 00 ·!. 80 ·!. 6 0 

S PECIA L CIRCUITS 

:M .~:, 

L•. 9~ 
22. :-,o 
85. 00 
Jfl.{t:, 

t\ YS - 10 13...\ A HT ·l.9j 
F lnp1>.Y Dase ContrOlll.'rs 

H'O I 771 single D. 39. 95 
\\'D 1181 Pouhl l' D 65. 00 
11·u liO I LV ll 37 40 

E PROMS l - 15 16-G J 6·l +

1702 :\ ~" I. L'5 ; . 5U •. 00 
2108 HK 9. ;,o 9. 00 
2j 165v16K J;j. 00 
27 1G ... 20. 00 

ASCII ENCODED ~:~:, 11 e~n~";,~ll
SASOO·R Floppy Disk Drive 't['1llfll•lll , ...c:l~ •Tc11 key daw p a d 

h~------~~=~!:"." -- Cut"so1· corHroJsf'h ·· most co:;t cffcc11 v e wa •to !;t turl.• rlata p 1·ot: 
1•ssrng 1nform'.1.l 1on. whl.'n r a.n c.J otn rt• c<.ill is -1 
p1·n1.. f.:H~lf) J • . l'h r Si-\800 IS ru 11v t•on1p o 1i hlt..• 
U'llh t ilt' IB~I 3;.;o ror 11Hlt. \\'nlc proll.'Cl dr 
~U llr\' , low maint enance/... Shul!.trt qu ;ll lty. 

s449,so -

; n••Sixuset• sw iLc l1 es ~ , *Alplta l... ock 
rt';\ u LO r·cp~:n 

. .!- Slugl c 5 volt. 
C lnss r~ed. 

.. ~ ill • • . · . : NEW 

ssso 

7l01 C&M ON ·NOM l · OH 
1101 ibl ON · DFF <mn1.oro 
71 01 CK OtHmomi:nl ONI 
7103 CK ON OFF DN 

Jp. 4 ·Po s. 
JP - 6·Pos. 

S.J9 u . 41 U 
------  -  ..• S C I P1CATI1~!.., ,c-, 

rbr.9 ust·O tl..>l;i tern 1n;a.J.11 -.rr., <1 r tilnl\.l.IV llr'14,'1'1.,•I for c-11.l.lf\ 11tur OI' '" ' ·rnH1rv C""fl • 

\r...·: .u1..i urdt•r rnirv 1y11orm•. Tl'Ml (1>11 r.al <> r enters thr 111v.;n1or) C(llllrol nutr.t..,.r. 
n ... r<.h~d111c ui b.1.'!IT ;1,111! th" u•UI pr1~.. . 1\n .. r .JI pOl'rllnnit cbh lt11• b.,..,. enllrC'<I tn1 n 
ti-," r"cor<k r . thi.- m;un .. .a r t.>hau1111 l.1 tel~phoof'd_ 1M l\.u\tllll'' 11 1•l.acr•t 111 01•. '"•>u11l1r 
co.i:Jh r .inJ .i.1 111 r t"<'.;o>rJ.t·d U1f(lrJ1 ...Uot1II1r.n•nottlf'J tt..cla 10 11141 11 iut~r cur. puto:r. 
\\1th • llt:lt.: t!T..>.lf14lt.ll<:n 111ul enc: er U101" purt.>l>l r t'l'll f")' 1ysleu Jo ••VOM shcr.1 1U I•• alll r 
1u , _.d1.111c-- rroi: r <ll"!.s ;uid currJ>'lltf'r 1nlorrr.lt.llun ... uh .1a • ....,.u1.. 11 •"ro•• !h" "Clmlrl'. 
.UI L1n1t; .....,... r<rmm·f'd fron· 1en·1cC' m tlur',.u1i: r1md11mn. Ctr 1i,:11ul ("Diil !:', '1'.Ji>. 
t .llrh ~v• 1¢n- .:0 1. •'• ~~n·r-1 • ,., ..uh: 

= =~-....= ....  ••B --l·---·--- .......___.,. _ ·--• ___ ......$.C .,._ , __...,_ 

• ~!-:--____ ft 

:=~..:::::....~:--.:;.._ 

wire. wrap low prorne 
pin u . 25 so u . 25 50 

8 17• 16 IS 
14 37• 36 35 18 17 16 
16 38 37 36 19 18 17 

24 gg 93 85 36 35 34 

•o l " !SS ll9 63 60 58 

KYNAR~m 



fLOPPY SYSTEMS 
8" Siemens F DD12()..8 D 
All Siemens opt ions In-
eluded in th is drive 
may be configured ha rd 
or soft and single or 
double density. We find 
th is to be an extremely 
reliable drive. $430.00 

j
Ill 
• ; 

1 

5%" BASF 
drive 
Is 
gaining 
customers. 
fast access 

Tarbell 
conf igu red 
and 
drive. 
but on ly $219 

File System, AND Totally 

Fully Shuga rt compatible. 

Magical Miniature Mi ni 


on ly 2/3 the size of others 

reliab le end durable and qu ickly 


In popularity with our 


SOFT -
WARE : 

SUPERDOS I (Z-80) 
Single User, UNIX - Li ke 

Single or dual density Upward Compatable From " XX/X" times $259.00 
( Wh a t d id y o u say, Digi ta l Resear ch ?'?) 

Controller may be re-
to cont ro l 5~" drives 

inc ludes short cable for one 
KIT S 179.00, ASM S265 , 

with purch, of 2 drives. 

Cable Kits For 8" Drives with 
1O' 50 cond. cable and conn 
ecto rs. Also power cable and 
connectors.. Flat cab le assem 
11 you wish. For o ne drive 
27.50, two 33.95 , three 38.95 

Cable Kits for 5 '/• " Drives as above, but 34 
cond. For one d rive 24.95, two 29.95. 

q ualify. S99.00 

" Power One" Model CP206 
Power Supply adequate for 
at least two drives. 2.8A/24V 
2,5A/5V, 0.5A/· 5V beautiful 

CABI NETS for FDD 120 and 
801 R drives, or CP206 supp ly. 
Matte finish In mar resistant 
black epoxy paint and stack
ing design 29. 95 

DISK ETTES 
(3M, MRX, BASF, 
Georg ia Magnetics, 
& Vic tor Borge) 
8" $39.95/ 10 
5%" $29.95/ I 0 

32K - $490.00 16K - $290.00 
NEWll - CHR ISLI N 64K Dynamic RAM $750.00 
(Showing Amazing Similarity to Tarbell's unit) 

(1 6K Shown in photo) 

32K - $549.00 16K - $349.00 

«BACK TO SCHOOL» 
KEYBOARD SPECIAL 

CHE RRY "PRO" Keyboard SJ 19.00 

Streamlined Cu tom Enclosure $34.95 

BOT H ONLY $ 124.95 ! !!! !! !! 
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PS : SUPERDOS ·I ru ns o n th e T RS-80, 
and can transform it from a toy com puter 
to a real business mach inc ! ! ! 

Daisy Wheel Printers 

Electrolabs 
POB 6721 , Stanford, CA 94305 
415-321-5601 800-227-8266 

Telex : 34 5567 (Electrolab Pia) 
Visa MC Arn. Ex p. 

Bl-LINGUAL 80x24 
COMMUNICATING 
TERMINAL 

Scrol ling, full cursor, be ll, 
8x8 mat rix, 11 0 - 19,200 
baud, Dual Font Appli 
cations. Arab ic & Hebrew, 
Mult i lingual Data Entry 
Forms Drawing, Music, & 
Switchyards. $349.00 

Gume Sprint 3'\45 
PRINTER (factory warr.) $1199.00 
POWER SUPPLY (Boschert) $349.00 
(shown mounted on rear of printer) 

COMBINATION SPECIAL $1699.00 

DATA DI S PL AY MO N ITORS 

Used 12" Sylvania mo n

ito rs. Composite Video, 

15 MHz, 120VAC. Re

built with NEW P39 

anti-glare tube S11 9.00 

cw P4, 109.00, used 

P4 79.00. 

U-fix model, 10/ $300.00 


" OEM STYL E" as above, 
will fit any case.. (Bo 01 
versions serviced by q uali 
fied tech). Identica l to 
above but sub tract $ 12.00 

Ne\N! 

I 
I' 

. . 
. 

: .. ~,; 

L 
"Won't Let Go" 

Low Profi le 

Solder Tai l 

1 CENT/ Pin !! (0.75/ lOOO's) 

8 14 16 18 20 22 24 28 40 

lOMBy 
DRIVE 

$3300 

S- 100 
DMA 
CONTROL 

POWER 
UNIT 
$395.00 

Fo r the first time in something li ke 10 yea rs, 
a new STAN DARD in removable med ia has 
evolved, Selected by Datapoint, and others 
who have not yet announced, this drive is 
beaut ifu ll y simple a nd easy, if not t rivia l to 
maintain . 920k By/sec. t ransfe r rate, 3600 RPM 
39 lbs and only 125 Watts. 

Doppler Motion Sensor 

Intrusion Detector 


Extremely effective microwave 
motion detector for delecting 
unwanted visitors. Ignores mice 
and other non-larcenous creatures.. 
Operates on 12VDC or from small 
transfo rmer supp lied. Output is 
re lay cl osure fo r alarm control 
Interface, or l'O switch on lights 
annunc iiltors. Wil l operate TH ROUGH 
door of closet or thin wall. Best 
application seems to be t o turn 
on outside llghts to help invited 
guests, and to intimidate un
wan ted ones. S 159.00 
Wa ter Rcpcllenl Cover $24.95 



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, f ilters and p ipes PLUS total compatability w ith CP/M software! 

(Because OS- 1 is tr uly a compre hensive 
" OS" , and not merely a file ha nd ling 
"DOS",we have changed the n?me0S-1 ' FEATURES fro m " Superdos" to "OS- 1" ) 

VIRT UAL 1/ 0 - copy w ith a sing le command bet ween floppy and hard 
d isk , or fro m TT Y to prin ter to tape to disk... etc.• e tc. 
No messy 1/0 rout ines to wri te, & no awkward transfe rs. 

SEC URITY - 9 modes of f ile protection. user a nd login protec t ion. 
MU LT l-USE R - up t o 256 passwords. (non-s imu lta neous users) 
16MB y F ILE SIZ E - bu t no lim it t o no. of di rectories per device, thus 

allowing EASY implemen tation of giga ntic storage devices. 
" SET TTY " - for pri nter o r crt : tabs, page w id th , bu ffer , cu rsor, UC/ LC, 

fo nt s, fo rm feed, arbi trary cont rol charac ters etc., etc. 
"LOG IN" - au tomat ically ex ecu tes use r se lec ted programs a nd "set TTY". 
OCC UPIES 12K8y - o n ly 50% large r t ha n CP/M, but 500% more features. 
CP/M & COOS COMPATABLE - you r lib rary is guaranteed to run I 

'(Na turall y, we a re not giving away the vers ion of CP/ M w ritten by 
Digita l Resea rch, Please pardon our pun , but they mig ht o bject. 
What we A RE givi ng you is a great ly enha nced vers ion of CP/M 
whi ch resides o n OS-1, a nd allows the user of OS-1 to run any and 
all of his p rograms, packages or system ut il ities which are a lready 
running on CP/ M. We give you t he source code at no charge so 
rhat you may modify any part of t he CP/ M to suit your own sys
tem requi remen ts. At n o c h a rge, y o u also receive t h e e nh ancement 
al low ing 4 MBy files Instead of 256 K. ) 

OS-1 (with debugger, linker and screen oriented editor $199.00 
Update service, per year ...... . ............... . 29.00 

150.00 ~~~~~~~~~
Symbolic Debugger .......................... . 

MACRO-Assembler (Creates relocatable code) ..... . 150.00 

"C" Compiler ....... _.. . ......... . ...... . .. . 660.00 

FORTRAN Compiler .... . ....... . ........... . 100.00 

BASIC Compiler (very fast) . . ................. . 350.00 


H~[9Rb1CS
for B&W and Color Imaging and Graphics 

Light pen, A-D, D-A, T V sy nch ro (needs no ti me base 
correc tion or adjustment with an ything between ran
dom inte rface & NTSC commercia l standa rd). T. V. 
si ngle frame grabbe r ("s napshot") , Up to 1 Byte of at
t ribut ion s per pixe l. 

LSl-100 & S-100 applied to : 
Graphic Presentation - such as computer gene rated ani mation & other 

!!rap hi c disp lays up t o 256 co lor s & up to 256 b&w gray scales. Image 

Analysis - using bui lt -In FR AME GRABBE R, to r medica l lmape en

hanceme nt, co ntour ana lysis, & pattern recognition. Commercial TV 

Tiltin9 & Advertising - usi ng sy nchro nization capabil ity. Interactive 

graplllCS - using ligh t pen accessory. 


BASIC CONFIGURATION 
LS l-11 $1995, S-1 00 $ 1265. 

Fo r T RS-8 0/Ex idy Add S595.00 

Includes: Data Boa rd - 32K (4 8 0 

x 512 x 1 pixe l) D-A 16 leve l video 

generato r. Video S ynch ro n izat ion 

Circuit ry. Add ress Co ntrol & T im

ing Board, 


FEATURES- Hl!'lh speed. OM A 

o r 2KB y window memory mapped in te rface. 

Fu ll NTSC comme rc ia l co lo r capabili t y. Low 

power co nsumption, Exce llent S oftware 

Opt ions - Accessories - Software 

Options include: light pen, aux ill iary outputs, 

tex t mode, memory and m uc h more. A cces-

sor ies include: b&w and col or cameras and 

monitors. Software: " Plo t" 2 0 or 30, 

" T il ting" . 11 Contou r'', 1 Jl mage E nh a nce

ment", " Vector Curve Generation". 


Call for price and details 

' CPM and " UNI X 


Circ le 206 on inqui ry card. 

......J 

•• 
PAPER TIGER 


IDS MODEL 440 

- 8 Software Sel ectable Character 

Sizes 
- Parallel & Serial Inte rface 
- 98 ASC II Characte r set, upper 

& Lower case 
- Forms length control 
- Tractor Feed $995,00 
Graphics option with 2K CRT 

screen buffer add $199.00 

DYNAMIC DEVICES MODEM 
- Acoustically coupled modem 

assembly set 

- Asynchrous 0-300 Baud 

- Switchable originate or a nswer 


modes 

- Operates full or half duplex 


mode 

- 15 minute assembly $ 149.95 


TMS2716 19.00 
2732 95.00 

NEW YEAR'S IC SPECTACULAR 
(While Supply Lasts) 7001 (pull outs) 2,00 

CPU4116 (set of 8, 16 K)
MEMORY & EPROM 
2114- $ 3.00 5204 
2114-2 6.99 2708 
Pd411 2.50 2516 
2107 (pull outs) 2.00 2716 

ELECTROLABS 
POB 6721 Stanford, CA 94305 
415-321-5601 800-227-8266 
Telex: 345567 (Electrolab Pia) 

Brow n-Ou t Proof 
Li ne Freq uency ln<;liffe rent 
Very Lo w EMI 

Ex t reme ly Ligh twe igh t 
Open F ra me Des ign 
Sho rt Circ uit and 

OV Protectio n 
20,000 Hour MTB F 

(MIL 2 178) 
Adaptable to Un- In te r

rupt ab le Power ap
p licat io n s. 

and 
Low Costl ! (just look at 

DEC's price) 

1802CD $ 19.95 
6502 6.25

69,00 
4.95 

Z-80 9.958.95 
Z-80A 129535.00 
8080A 8.9935.00 
8085 2200 
8741 79.00 

FLOPPY CONTROLLERS 
1771 $26.95 
1791 37.95 
Pd372 39.00 

MISCELLANEOUS (CALL US!!) 
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MATCHMAKER TECHNOLOGY 

TURNKEY DISK SUBSYSTEMS 
DISK IS 

For those who wish to avoid the 
aggravation, fussing, irritation, an 
noyance etc., of assembling your 
own subsystem, plug in and GO!!! 

IN!!! 

V" SORCERER 

V" TRS-80 

V"APPlE 

V"HPIB 

V"PET 

APPLE 
FEATURES: 

- 2 8" Floppy DISK DRIVES (Single Sided) 

- Color Coordinated Cabinet with Power Supply 

- Expanded version of APPLE-DOS 

- Single Density Disk Controller 

- Fu II Cabling, Connectors+ Documentation 

- Assembled and Tested 


- Plug In and GO!!! $1695.00 


OPTIONS: 

- 2 8" Double Sided Drives (In place of Single Sided) 


$2395.00 
- 16K Internal Memory Expansion Kit 69.00 

PET 
Prices and specifications same as for APPLE except 
PET Operates via PET-DOS 

TRS-80 
Prices and specifications same as for SORCERER with 
following exceptions: 
- Expansion Interface necessary 
- Space for up to 48K plug-in dynamic memory on 

Controller Card 
- Software package as above $ 995.00 

SORCERER 
FEATURES: 
- 2 8" Single Sided Floppy Disk Drives 
- Single and/or Double Density 
- Color Coordinated Cabinet with Power Supply 
- Full RS-232 Interface 
- OS-1 Disk Operating System (Fully CP/M 

Compatible) CP/M is a registered tradema rk of Digital Research 

- Full Cabling, Connectors+ Documentation 
- Assembled and Tested 
- One S-100 Slot available for Memory Expansion 
- Plug In and GO!!! $2195.00 

OPTIONS: 

- 2 8" Double Sided Drives (In place of Single Sided) 


$2845.00 
- 32K Dynamic RAM Memory Board, Assembled 

and Tested $ 299.00 
- 16K Dynamic RAM Internal Memory Expansion Kit 

$ 69.00 
- Deluxe Business Software package includes: 

C BASIC 
WORD PROCESSING SOFTWARE 
INTERACTIVE "Big 4": 

General Ledger, Accts. Payable, Accts. Rec. 
and Payroll $ 695.00 

- 10 MBY Removeable Hard Disk - Call for Details 

ANOTHER Fine Product brought to you exclusively by the folks at: 

In California: 415-321 -5601 Worldwide: 

Outside Cal: 800-227-8266 TLX: 345567 Electrolabs PLA 
Electrolabs 


POB 6721, Stanford, Ca. 94305 
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REED RELAY 
g · IS VOLT O,C. Na1m.1llrC'l~n 

CONTACTS: 1 .:'4.mp Mitt Swilth 2 Amps M.u.C11•r; 
BOD'!' SrZE· Apprcu.. 1 Inch Icing-· .. Inch high 

S. P.S..T. 1500ohmcolt 3.P.S.J . 75.0ohmcoll 

:=::c::::J-!~;~ ~~:! 
O.P.S.T. 1200 ohm coll 

~!~·:~ 
LAROE CUANTITIES J\VAIUBL.E 

TANTALUM CAPS 2.2144 EOGE80ARO CO NNECTOR 
., ... ron1tt:1C;<t1· . TI N SOLOEATAIL .1$5" a .200" 

iiiiiiiiililiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiliiiiii
,..1111100 LAROE QUANTITIES .<\VAi LABlE 

l•1990.,,anl1LI•tA•tHftill• 
11 .JSuch 101or Jn .so 

,V, AMP IO-l HOUSE MAR KED -~t O Pg
~~~~ ~~ OARL.INOTON PR1NrE:O 

OA IOQE TRANSISTOR CIRCUIT 
RECTIFI ER MINI 

111 a ..,p1 toY.itt \ TOGGLE 
4Q!OPIV Sl .50 1SOW11t1 •1 1111,11 • 

'1Q >I OO ••Ch SJ'"'ll••l•. MJ..OlO lll N' S1 ..5Q !Unc: 
r • s1no11.. 10. M./4.0:» Mll'w ••ch 

~cll~ NPH er,HI" l 0ligr$ 12.SIJ 

ALL ELECTROftlCS CORP. 
905 S. YefmOnl A'l'ct. • Los Angel&S. C•111. 90006 

DEPT. BY· I (2 13)380-8000 TERMS 

STORE & WAREHOUSE HOURS ''""-Orcl•• U OOO 

Mon. · Fri. Saturday • A.Od s1.M1 
9 AM · 5 PM 10 AM . 3 PM . ::1~:.,u.:,•.,., 

SEND FOR OUR FREE CATALOG·"•••' '""''"" 

Circle 208 on inquiry card. 

8" DISK CONTROLLER 
APPLE DOS COMPATIBLE 

• DOUBLES APPLE II~ STORAGE 
•SHUGART 800/801 COMPATIBLE 
• STANDARD IBM'" 3740 FORMAT 
• CP/M- ,UCSD PASCAL- CAPABILITY 

Availablo at your 1oca1 APPLE Oealar: $400. 

SORRENTO VALLEY ASSOCIATES s v A 117"22 SOAAENTO 1-'AllEY AO.L}® SJ..N DIEGO, CA i21'21 

Circle 211 on Inquiry card. 

TRS·80, PET, 

APPLE, 


SORCERER 

Hardware/Software 


Systems 

Available Now: 

•HAM INTERFACE ·· including 
the most sophisticated RTTY 
systems money can buy. 
•Baudot and ASCII printer inter· 
faces. 
•Electra Sketch · , AN/MA TION 
GRAPHICS Compiler. 

\\r ill• or rnll fur frt·t· c .1l :.1 loi! 

MACROTRONICS. inc. 
1125 N. Golden State Blvd. 
Suite G (A) Turlock , CA. 95380 
{209) 634·8888/667-2888 

W e are e:icpe11enc1ng telephone d1lficul11es. 
please keep trying 

MICRO LEASE! 

A unique nat ionwide leasing 
program designed to facilitate 
the purchase and sale of com· 
puters and peripherals. 

Whether you are buying or sell· 
ing, MICROLEASE is your best 
leasing choice. 

Excel lent Rates. Fast Service 
by Computer Professionals. 

EVERGREEN 
22 Concord Avenue 

Cambridge, MA 02138 
(617) 868·3425 

Circle 209 on Inquiry card. 

FLOPPY DISK 
REPAIR 

• 	 PerSci, Shugart 

Apple 


• 	 Quick Turnaround 
• Reasonable prices 

Computer Service Center 
1023 N. LaBrea 

Hollywood, CA 90038 
213-851-2226 

Circle 212 on inquiry card. 

HOW CAN I GROW 

B TREES? 


ORDER MICRO B +™ 
•Get fast insertion, retrieval 

and deletion of index entries . 

• Never need to reorganize 

you r index; no matter how 

often it is updated . 


MICRO B+ SOURCE CODE $195 

MICRO B+ DEMO DISK S25 
SH IPPING S2 USA . SS FORE IGN 

Avai labl on 8" lorma1 fo r C8ASIC-ll 

and MICROSOFT Basic Version 5. 

2606 Jonnson Drive ..AIR I QM Columbia . Mo . 65201
I '°" 314-445-3304 

Check/VISA/ Mastercna rge 

16 K RAMS & RAM CONTROLLERS 
16 K X 1 DYNAMIC RAMS ·''"' '"' 
• 200 HSl;C ACCESS l 375 ~JSEC CYCLE flMES 
• 16 PllHITL COMPA TI BLE 
• All CHIPS DUR~EO IP~ A Ul FUl.L 'r TESTED 
•	 PRICE WITH DA TA SHEET 

568 00 tN DTY OF 81THA1SS.S50 E.ACH 

68-0016502 &<IK BYTE RAM ~ CONTROLLER SET 
r.t/\IC E(MK BYJE MfM-OAV FOR YOUR 6800 OR 6~ 
fHJS SET INCLUO:S 
• 32 MSI< -l116·3. Hi X I , ;zoo NSEC RAMS 
• 1 MC34&0 MEMORY CO:HROLL£R 
• I MCJ2'~iA MEMORY AOORESS MULflPLEXE:ff 

ANO COUMIER 
• DATA 1t. APPLICAJIOtl StiEETS PARTS lE.SHD 

MID GUARANTEED. 

S29!.00 PER SEl 


DYNAMIC MEMORY CONTROLLER " "'" " 
• GENEAAU:S RAS / C:AS & REF RE.Sil llMlll \i f OR 

16tt IO (i.IK GVTE MEMOfllES 
• PRICf WllH DATE Sf~EET St395 EACH 

MEMORY AOORESS MUX I COU NTER MC31"'' 
• -~ux AOOAESS & AEHIESM COUNIER !=OR tGK TO 

fi·tK BYIE MfMO~IES 
• PRIC£ w1·H DATA SHEEl Sl ?. 50 ~II.CH 

QUAlllltr OISC OUN1 S A~'ldtABt i 

'-H OllOl ll!i 11,.~ l ~ lW lH 11•. " l)S 6 \ l'-iH 1tt,.H11'J',.!.I 
QoRC l! ltS v•1c.. o~ WO'ti l 011.l>UI ~ IS: ft !l '-Pt' r A~ )l) ,\[ 
ur1 10 SE,.o .1icc1 140 •~PU1 .1i rin ·. 0•1 1 p, 1r. r 1t1 e.:, t1~ 
'• If '!'l l l H '\rr.1.rn !JRD!fl r .i.t1 f RI StOINrS ~1 1-' :.I .S.L'!Iti' S,!, lfS fA' P111J\l OJ!OI RS 11 1 ~ tH ~..: !ID 

MEASUREMENT SVSTl MS & CONTROis. "' 
M(\'I U!ll \ (II ISIJ1 , 1SJD'I 

l!I F. l llONIH M.\ l"I Sl ORM.GI CA 3:0li.fiii 

Circle 210 on Inqu iry card. 

SPRINT 68 

MICROCOMPUTER 


CONTROL COMPUTER 
DEVELOPMENT SYSTEM 

6800 MPU , serial 1/ 0, 48K RAM. dual 8" 
drives, WIZRD multitasking DOS. 
Editor. Assembler. 12K BASIC all fo r 
$3995. 

SOFTWARE OPTIONS 
C compiler. PU W compiler. PASCAL 

HARDWARE OPTIONS 
EROM Programmer. analog 1/0. parallel 
1/ 0, 488 GPIB 

\\'INHi l~ Corp 

1801 South Street 
Lafayette, IN 47904 
Phone: (317) 742-8428 

Circl e 213 on lnqu'lry card . 

I CASSETIE 
DUPLICATION 

TRS-80 (I & II ), PET.APPLE. KIM. ATARI 

Qua lity software duplication is more 
than copying cassettes. Microsette du 
plication uses a proprietaty high speed 
duplicator d esig n e d specifica lly for 
compute r program duplication .The fin· 
Is hed products are of consistent quality. 
guaranteed lo load. Minimum order is 
100 \uilh discounts fo r higher quanll· 
tics. Call (415) 968-1604 for d et a ils. 

=-·-·_:- ~-:: •~_!-=~ - .. . 

I 

MICROSETIE CO. 

475 Ellis Street 


Mt. View, CA 94043 


Circle 214 on Inquiry card. 	 Circle 215 on Inquiry card. Ci rcle 216 on Inquiry card. 



•• 

•• 

- 7400 TTL 

SN7"70N ... 
SN7"72N " SH74DGH " SH1H~H l5 

SN7•D1H " SN7"74N l5 
Sff74Q:2hl " SN 7.f75N ·"S.li7400N 
stm:1>ot 
SN140$N 
SN14116H 
SH1401H 
SIH.f(.18 N 
Shl7-4®tf 
SN7.flCW 
SN7411N 
SH702N 
SN741lH 
SN741 ·01 
SHU!&H 
SH74UN 
SN7.f20N 
SHUZIH 
SH742ZH 

" " ... ...,,.,. 
"'..... 
25..,. ... 
25,. ... 
" 

SHT"715H 
SN1479H 
SH14DI 
SH14.&ZH 
SH748JN 
srml!SH 
SH7.f86." 
Stm8Sfl 
SH7-'90H 
SN7491H 
SH7492N 
SIO.f511N 
SN7 494H 
SN149:SN 
SN7"96H 
S#1·'91H 
SN7000." 

l5 
500..... 
~· ·"l5 

l>S 
•5... 
•3.,.. 
·".65 

l .00.. 
$H 14 2J N 
SH7425N 
SH74.26N 
SH7427N 
SN74?9H 
SN74 .XJH 

25,,.... ... 
"20 

SN1"107H 
SNU 109t4 
SH7•11&!1 
SN7.41Z1N 
SN741nN 
SH7"12JN 

~.. 
I" 

·" ·"... 
SH'702N 
SN1"31H 
SN7tlll1t 

"... 
·" 

SN741l$H 
SN74126N 
S." 7•1l?ff 

.41 
,40 

" SN14 3-'JH " SN74136H .7S 
SN1U Off 
sumut 
SN1U2 

20.... SN741-41hl 
5.lmum 
SH741"3H 

" 2.95 
795 

SN1Ul: 
stmuN "7S 

St47.4 1.f..tff 
SH7·'1.fSN 

2.95 

" SNWSN 
SN7«6H 
SN1UIN 
SN1.f.43N 
S..lf7450fl 
SNUStN 
SNHS3H 
St04~N 

".. 
" ·"20,. 
·"'20 

SN74147M 
SN141"4H 
SH7.fl 50N 
SH7.fl51N 
s1m15Vf 
SN7.f1SlN 
SH7.f1S4N 
SN7415.5N 

1.95 
129 ... 
"....... 

.19 
SNUYV! 
SH H60N ",. SNU156H 

SH741S7N " " "" POLA RITT 

CO<Oll'°'"" " C/MOS 
CD4001 " .. 
C:040C6 ·" 	 CO.f02.9 Iii,,'°'"" 

CO<OJO "' '"""'' .."' 	 C0403S ,. 
C041HO 	 CD41MO 
C040H 	 C0<041 
'°''°' •• "' 
004012 21" 	 a>.ao-2 "" .... CG-1013 
COHll.f ·" 	 CD-4GU '°""' .. 
CQ.40 15 119 C04045 
COAD Hi CO<Ol l 2."' 50 

"' ,, 
!»'011 1.19 115 

.99 '°'... .. 
004011) '°'°'° t.19 
'°"'" ... 	 '°'"'' .. 

CD 40S I'°""" "' ,,119..UHD22 	 '°''""""' "' 	 ""...C04050 "' 
C:04!ll.f "'°'°" ·	 co.cow 14' '" " C04066'°'"' " 	 C041161 " 
co.a021 """" '".. " ·"'°'°" 

" 74COO"""' 
7<CGI ,." ...""" 
14COol 19' 
74C10 

""' ·" '"'lll 195 
74(;14 "5 " 	 """ ,.. 

.39 7.fC107 115 ""' ''°" 	 uc1s1 ,_.,14C30 
HCA2 UllS" 	 7¢15-4 300,., 	 ,..,,74tt!J7 
ucn 74C16'1 """ ,,, " 7«: 161 ~··.. 140 
18.lol(i 115 

LM106t' .. LINEAR 
LMJ.40IC· 18

Ll.UCllCHJH 1,lS'"""' " 	 UDl-OIC ·24 '" 
LMJO?lt "15 LM34DT-S 1.'ZS
l M»IH 100,..,.,. 50 	

l.M~-6 1,15 
LM340T.& 1.2:5 

LMl07CHlff .JS LM3.fOM2 rn 
LM*CNl'U UIO l.M340l -15 12' 

LM3"40f.tll ..,,lM- 1."' :19 	 l M."lAOt-2• 1.:15 
lMJIOCH llS LM3S!.'f 
lMl llHJH LMl10H 
""°'" I 00 

195 
li.ll 12H "' LM313H 3.25 
LMlUK 050 '" 	 LMl77N • .00 
l '"'318CNM 150 	 lM- 12' 

LM311C.CN ... 
LM320K-5 
LM3201M2 '" lM~H 1.19 
""'"' "" 	 lM3111h' I 79 

13' 
LM320t<· 12 NE501N 8 00 
LMJ20k -IS "' NESIOA 	 6.00 
L.M32Q(.tl '" 41S 
LMl20K - 2 ~ J.15 NES31HN 
l.Ml20T·S 12' NES36T 6.00 
lM320M 2 

'" """' "' 12> •£><Ill 	 000,,,LMl20T-.B 	 NES44N 49' 
l.Ml2GT·12 121 HESSON 1.30 
LM3201 ·1S 1.25 J9 
lM3Wl · 11 12> 	 """" .. 
l Ml2'0T·2"4 "E560I 500 "'""' LMJ23':·S "' 	 .,,.,. 500 
LM324Pl '" Ht5'SNJH 	 I 25
1"'3... .. 11' 
LMJ.a(ll( -S "',,. 

4" "I0£.561VJH 
l.Ml4 l!K·e HE570N 

'""'" 
LM:!.tCIC-8 1.35 lM700CN itt 
LMJ.101(.12 13' '" 

L.M l 09NIH " 
U·l~- 1 5 135 " ,.14LSOO 
74 LS0 1 	 74LSOOTIL 
7.aLS(l2 " 	 7.fl.S47 .." 	 ,.7.al.SO.] 	 7.&LSSl,.,,,..
T4LS04 "l5 .29 
1JL505 HLSSSl5,. 1.CLS1314!SOO " msoo l5 	 7"i.S1' ..." 

Hl.$151.fC..SIO .. 
7-ll.S75 

14LS 1l " H t..S?S " 49 
U l St4 

7USH " ..14LS!3" 74L.S1S ,. 	 m.sas 1. 25"' 7<LS861'LS>O 
74LS21 " 	 74U90 " ·7.CLS.12 "l5 	 7.aLS92 " 
74LS26 	 7'4Lstl " 

741.S~T•lSZl JS " .." 
7.flSle .35 	 741.SH u s 
7'LSJO 74lSI07 ·lS"' 7"UI09 "... 
1.flS31 45 1-Cl.5112 45 
Ul.S.41) 1"LS123 1.25 '""' 
UL$42 .. 	 HLS1 2S ..." 74 LSl32 ... 

14lSl:ll ... 

Cromemeo~ l nc orpo111 e d 

Shlf.l100N .. 
~ii7.4161N .. 
St"'4162N I.IS 
SN7·'163N 
SN7.41&1hl ".....S!t74165H 
SH74166H 1.2' 
SH7.f161ff 
SN74 110N '·U9" 
$."7"1nN 600 
5H7.f17lN IllI"..$N7.417.4N 
Sl'1<1115N Crom1mco'.s 8K BYTES AV ER* Clf d siroYLdei 
SH741 76N " • buill ·ln programmtr lor lh11 popular 2708
SN74 117N " PROM 1Rd has thl!tapacitv lor1lull8K bytHolSN741 19N 195 
SN74 1ION 

" PROM mtmory sto r111u. Tht BVTE SAV ERlll 11 
SN7'181N us" 1ho oflers 1 number of new luaumn lncludl rig 
SN74182N convenienl iwltth 1trlettlo11 of bo1rd 1ddreu 
S..."17.fl&•N 1nd Cromemto'' powtrful m1mo rv bnnli:I"" 
SN7.C185N 1.95 stlttl lon. TM1 BYTESAVER o:ll ll ii u semblod 
S:tn.f1S6N ... 1nd 111tOd IMadel 8K BS·Wl fo r $245.
SH741taN 
s~m190N '·" 

TIMEX T100 1SNW91N 125 DISCRETE LEDS --'" 
SH7.f1 92hl ,l(IO• dl1. 
SN7.f 19lN XC556R red 51$1" SN7.f1MN " XC5S6G G<Wl •tstSN7419SN " XC556Y yellow 41$1
SN74196N xcmc cteu 41$1
SN7.fUm<f " .21)0" di• .s 1m1t0N 1.49 
SN7.f199N 

·" XC12R .., SIS! 
XC22G green •ts•stncszoo "' XC22Y yellow •1$1S1'74~ 1 N '" .1711" dlt . 

SU742&3N us·"SH74219N " 
MV1DB •od <IS1 

S....74181.N ,.. .OI&" dlt. 
SN74l!SN 395 MV50 rod 01S1 
SN7.f.365N .. IN FRA -RED LED
SN74J60N .. IJ4-X1W':r:1/ 16"Rat
SH7.t367N SlitSN14366H "SN7.f.l~ 1.95 
SH709JN 195 

C04070 MAHI Cammon Anod1Hld 
CD.&.07 1 .... , SJ 70o1 M.1t11..rtd " 
C04012 ..... 3 CommonClthodit·lfll " 
C0~76 !Wl4 CGlftllOr'l~T110dc ·1~ " '·" ..... ,.'"'"" " 

·reo 
CQonmonAnocit·cir•n MAN 611SO Common Cl:boda-r~ ... .. 

MAHN ComrnonArloOf·yellow ""300 .. Dl101 Coi'rrmOtl MOclfl ·~ ;!'; 1 .."' ,.C"""3 MAN 72 COIMIGn "'1'1Gde-rtd lOO DL ~04 Ctimm0t1 c.11t1od1-110 
C04"' 
'°'°" " ,,. 	 ""' .. 

2..i.g Comma.iCii1hD•cea Ol1D7 COIT'-41onAr.oOc•rtt: 300 ..,, 	 ""' MCIU09 ........, Col'MIM An044 •yelew 300 "' OUZ& Crirnman taineot·mt 149 
""'" ""' 	 I/JO
MCl441tl ....... Commct1 CltllGltt·yelliew .. Dl 7"1 CGmmGC1 Aaodl-rtd .500 12'
"" 
MCU°' I! 1495 MAK 3620 Corn:nanAAo1111·Dt1ng1 300 D~74 S. C<ltmiotl Anc<it ·••G ; I 63G"" ""' .. 
MC IU19 4,9' Commc.T1Anodll ·01111ae .t I .. 0L1-'T Comrno•1 Mbde-rtd .500 ....... "'" 	 "' MC1Ul1 1995 MANl6'0 COrMIOl'llClrlrlfllH-OlllJ.ngo 300 ... DL?49 Cllm.,,a11 Cln?'.Dde-rtd :!. I 63G ""' 	 I"MCl.t506 15 w.N46.1 0 C«!vn11nA!lOOll-ot1nge ... Ot7SO ComrnlM! ~llMMl11 - rNI t-49 
MC14507 ... MAN •&40 Comm00Cilhltd1-on."10t ... ... CGIMIOn ~1hOONt0 110 "" 	 "" lS 
MC1.f$62 t.f ,SO MAN 4710 Corn:non M11d1 •rc-4 .. FN070 tanrnon Ca:lnad:e 69 '""' MC!-4583 MANA 730 CGrnmrtnAIMMIM~ :!. I ..."' .99 FNDl51J CammonCIIllodo !: 1 "" ..'-"' W'5ll8 U5 ~.4740 C1111ST1aaC.1hlKlt ·roG 400 ... COl'MIOfl Cil lftO<lt ,.,"' COC.~\O IJ9 MAN '810 CClmOM A.Mdt-·-elow •00 Ftm sm CommQill CiJIKKle[fUO!iOIJt "'"""' C0.C511 1.29 MAH4840 COtr.:no.nt&thlllfll-rtlJDw 400 ·"... JND507 (<rnlll(ln,,nooatJNOSIO) .."'° " CD4$15 MAHlitiHI Crnlrnon~·OrJnQt •O D ... .. 50.!l1-713D Common "-'OdtH&;I .."" ..... ...,wcs1a I,, Com.IYlOlll Arlo»·CW-.njjl !: I ... HDSP·l'OO Commoo Anolll-rm 800 ISO 

MAN66CO C:O!M'&\llc.ilhoGt ·o~nct ·D.D ... ..." HDSP·3'£13 common f..llhflde tell 
""' ,,. '" ........ O:immonCJlllode-11r.111r;+ !: 1 ,., .. 5Dll2"·1'li00 .4 7 ~gt . Diqlt·AHDP ""' 19.95
"'""' 2 

I,. 
25 i 500'°''"' MAN 6660 CorfHDOrtArltH:ll-llriroOt

7.tCl63 2.49 Cornmaa C.Whodili·orilflao
74C15" 2.49 MAN6110 C!MrwnanAl!IKlt -1!!11-D..O ""''"" 74C"3 2.60 
74C192 2..49 
74C193 2•.49 RCA LINEAR 
7AClt!i Cll013T,..74C922 "',.... '-'' 

,, 
CA3035T 24S """'" 741;925 '""'' .... CA30:J'i1 LlS7'4(:g26 ll.9S 130

I .SO CAl05'lN 32> ""'"'"""" 150 CAJ060N'""' '" CAlOOOT ... 

1..M711H 

lM71CIN .19 

CA30a !Pl '00 
LM72l.'(IH .SS 
LM7l1N 100 
l MTl!IN 1. 19 

" 
MC 2S ·'49 

l M7.flChll>t 8plnLP Sii 
LM741 -HN " 140tn LP .." 

IS Din LP "n ,,
LM747HJM " IJplnLPLM740NJH .J9 
lM13- ICIN 

" lOploLP "" " l M1458Ctfltt 1• 0-ST " 2•"' ,,16plnSlMCHWol 195" "'" 
MCHWi I DS 19!)JllST " ·" 

14 P't1ST ..." "•5lMU96N ... " 
LMIS!i&V us 
M<:l7-4 1SCP 300 14p

8oln 
ln SG 

SG 1 
l5 
30 " 

,," 
LM2111N l..QS 16 pin SG ,. "JS 

,. 
LM2901N .... 11 0..,SG 52 4>LMJ05.l!I I.SO " " LM306Shl 1.49 ,.•p1n ww
LM39Q'lH(l4Dl f st lOpin WW ll "' " LMJ90SH 14 tlln ~ "JO ,." JI
LMJmH 1.25 1Gpln WW"' 41MCSSleY ... lloln WW " .. "..,., 41S 20ltln WW ... •19 .12 " " lM15"tS(W ,49 

'UU5 

.. 50 ,45 120/lfiV 11 II 
.70 ... SS .f70J2S,\I " .1"" 

AY"'5-'9200 ~eperlory O••llor L4.IJS 
AV •S-9500 CMOS Clock G oner~tor 4.9S 
AY·~2J1ti Keyboard Encoder !&II keys! 14.95. 
HOOlGS Keybo.11 rd Encoder 16 kays 7.'SI S 
14C922 Keyboaro Encoder 16 1<t1ys 7.'9S 
14CiJ2l Keybo1ua Encoder 20 kt1ys '·"' 

ICM CHIPS 
ICM7G45 CMOS Predsion Tlmer 24.95 
ICM7206 CMOS LEO Stopwi!dl/Timet 19.95 
ICM12(]7 C>sci to r Colltrolllr 7.50 
ICM7Z08 Seven Oecade Cou:ntet 19.96 
ICM7209 Clod< Ge~ra1or o.96 

NMOS READ ONLY MEMORIES 
MCM&571 128 X9 X7 ASCII ShittetJ with Grte: 13.50 
MCM0574 128 X9 X7 Matn Svmbol & Pictures 13.50 
MCM6575 128 X 9 X 7 Ali>IY'ContfOI Ou1r Gen 13 .50 

MISCELLANEOUS 
n074CN D"'d l ow No!M bl -In Oo Anll) 2.49 
TL494CN Swi1dlk"I ORe:~utato1 4.49 
n4!1DCP S~1 Swllch DO ~uiatM 1.75 
11C90 0 e 10111 Pres er 19.96 
96H9D Hl·Speed 0Md1 10/11 P1tscale1 11.95 
4N33 ~ocg:!:n~~°: ~~.-:;1:,amor 3.96 
MK50240 17 .50 
OS0026CH 5~z 2-pt\ase MOS dock drivu 3.15 
nlJOa .21· red num . dl!ptty w/lnleg . logic dta p 10.95 
MM!.320 TV Cimm Sync. G111er.11tor 14 .95 
MM !.330 4~ Digit OP Mlogic; Block (Spoci11\I 3.96 
lD 11 0/111 3~ Digit Al() Col!Venec Se! 25 .00!set 
MCl44UP 3\l Olol! AIO tonverm 13 95 

LITRONIX ISO -LIT 1 SN 75477 
PIW>IO Transistot Oplo· lsotator SOUllD GENERATOR 
f~me 15 MCT 2 or 4ff2S) Gtntraln Compltx Sound.s 

4911 each 
law Powei · Prog rtmm3ble 

:S3.95e~ 
TV GAME CH IP ANO CRYS TAL 

l~~d!~!.~~ ~!~ :::r:~~~nC:~~e_ 7. 5/set 
XA205 $8.40 EXAR XR2242CP 1.50 
XR210 4.40 XR2264 4.25 
XA2 15 4.40 XR25S6 3.20 
XR320 1.55 XR2S67 2.19 
XR·LSSS 1.50 JE.1206K8 19.95 XR34 03 1.25 
XRSSS .39 XR1 80G 3.20 XR<1 36 1.25 

.19 XR2206 4.40 XR41 51 3.95 

.99 XR2207 3.65 XA41 91 • .95 
1.25 XR2208 5.20 XR<202 3.60 
1. 95 XR2209 1.75 XA-4 212 2.05 

XR1 460CN 3.85 XR22 11 5.25 XR4558 .15 
XRl<M 1. 95 XR2212 4.35 XR<139 us 
XR 1489 1. 96 XR22< 0 3.45 XR<1'1 1-47 

DIDOES ..... YOlTS w """ "'"iXrl llJOPIY I UtP 12'1 .0CI 
IY1't Wit.TS w PIUC! UHOIJ3 1('.(JPIY I A.MP 12noo 
111146 '·' ..... •noo tN•CIO' o&OOPIVl AMP 12/ 1.00 
IN751 " 400m U I 00 I- fiOIJPIVI AMP lltH .00 
1N7Sl " ..... 411 00 HHOOii IOO PW 1 AMP ,.,, 00 

'""' '·' 40>ft •trl co 1N.t007 IOOOPN" I A..._. P IDflOll 
1"7>1 ... "''" ..11 .IXJ 1Hl500 " '°"" 6/1 .00 
IH 757 9.0 •OOm .f{l.00 1N4148 " IOm IS/100 
IN 7S9 120 """" 411 00 11ms.i " !Om 1Zl 1 00 
11.'959 " ...... 4/ t 00 1H4 1l3 " .. " 1"965 " 401>0 .f/I 00 1NU34 " .. " '"""' " """' " 11j.i7JS " l w " IN523A .. IOOm " Uf.1736 .. I• " '""" .. 50llm " 11"873! " I• " IN52l5 " "'1m " IM.t1"1? " " INSl-12 ,, lOOm " IH.1 744 " I• "UiS2"S " IOOm " IH 1UIJ !;O.PiV35Ali!P I.Oil 

"'"'' ~ .... "'°' 1/Ula-4 100 P/YJS AMP •10 
IN 4S6 150 'm 0(100 011185 15;1)M'lS.AMP "' IN '85A "' I.. ~It !);) um!&. 100PIVJS AMP "' INJ001 50Pf\' I "MP 121100 1H 1T U .& 00 P'/V3~ AMP 300 

SCA AND FW BRIDGE RECTIFIERS 
C36I) 15.A 61 URI SCR[2Nl!-'t\ SUI'S 
C3'M JSJ. fl &JaY "" "' ~1l21 1.M li XOV "" ... 
MDANl).I 12.A W SO'/ fW BRIDGE M.C I.SS 
MDA !le0·3 rw eA1Dl'.ltRf.C. ..., 

£1 0681 50 '"'"" .1 11 00 

""''"" ,. 
"''"" .. '"'"" moo 

MPSA06 511 00 MJ'10M I 00 '"""' 4!1CCI 
TIS97 6!l 00 2Ullt2 511 00 !N,l'.Ul J /1 00 
llS9a 6Jl00 """' SllOO 2N~12l 6110040409 '" PN3S67 111 00 i'H'-t'2'..t !l 4/1 00 
...10 "' Pffl~ll 4/ ICCI PN42!!0 •n oo.,,.,, 11! Pffl!.69 4/1 00 ?HUOO 4/1 00 
2N!ll8 

"" 00 
MPS3639.A 5JUXI 2PU40 1 411 00 

2N2219A 21100 MPS370> '""' 2N.f.l(l2 •1100 
2N2221 A 411 00 1N310l t.IJOO 2N4<0! 4N OO 
2N22?2A t.1100 UPSJ10.f S/1 00 """" >n .00 
PH2222Plutic 111.00 2Hl70S Sf1 oo "'""' J/ 100,,,.,,,. 411 00 MP$l10$ 511.00 "''°" .ft lOO 
MF'S?l59 •1100 "''"" "'"" 7..... 4/1.CCI 
2H248.C 

" ' ' 
'-U1Sl106 >n .00 ,...., 4'100 

"""6 .f/1 ,0000 lHl101 Si i.CO 2NS129 t.1100 
2N2907 Sii.OD 2tl3711 51100 PNSl3" .$11 .00 
PN2907~ 111.CIO mmu " PHSll! 51100 

'""" Sii.iX! 2t<l1"' 1.00 ZN51l9 51100 
""2955 I. ZS ?H3772 "' 2N 521 0 511.0CI 
2NXISJ 211 00 i'tl'382l 100 2N5.44 91 311 .0CI 

2">90.1 51UIO ' I Jfl<Kl 

APACITOR ~ VOL TClJIAMIC CORNEROiSC CAP.ACnORS 
u !!1::22 1l!D..: ~ ~ 100· 

10pl ... .. 03 001.i-F or.
22 111 .. .. " CO-t7flF OS "' 031 
Up! 05 .. 03 01"'~ OS .. .... 

100pl 05 ... 03 <t22"'F " 05 "' ''°" OS "' Ol 041,..F " .. .. 
nooc OS 1M OlS 1"' r 12 .. "' 10CI VOL1 Mn.AR fll.M tAP ACITOl'll 
DO lml 17 10 01 .,,.,,, 

I] II .. 
.0022 17 IO 01 O.f7rnl " 11 " O!M1mJ " IO ., I"' 11 " " Olml " IO 01 "'"' " 

,, 
" • 20% DIPPLO TAM l l LUMS fSDLIOl CAPACITOl'IS 

"'" 11 .13 11 t $.'l$Y :JJ .26 .211Sl'35V .le .n 11 nmv :lS .JJ .21nmv " " " 3 lfl~'J . lS JI ·"33J3'Y " " 1· .c1mv ·" .2' .lJum;v 70 " " 61/UV ... .•5 ·" 68J35Y " " " tSl25V .lS ... ~·1 Of.lSV " " " '12J6V .15 ... ,., 
MINIA TURE 4lUMINIJM tllCIAOLTTlC CMACllOR.$ 

Ad 1l l ud l!ldllll.Ud 
.f 1/!1Ji/ 15 " 10 U/2SV 15 13 " LO!SOV " " " -47150\f ,, 

" "33,,l<JY " 11 .. I OJIOV IS " 10 omv 15 " 
,, I 0!2SV " " " IOl25V " " '" "'"'"' 16 " " "'""' " " " t 7(16.Y " " IO 

""" II ,, 
" ~ rn.sv " " 

,, 
"""" 7• ·"' " O NN " " " 47MY ,, II .15 10/!tiY " " ...
"""" 25 " ... """' IS " JO
1ll0!2'V 74 ,. 

" 10150\1 16 " "'""""" ·" ., 
" """' 

,, 
" "220/2>Y ,, 

" " 10D/1fiV ,, 
" " t'1ll50ll " " 

,. 1oonsv .24 ,. 
" '7M5V l1 " 21 100191'1 .JS ,. 
" 

7s.&SICH 
75452CN ·" 1/4 WATT 	RESISTOR ASSORTMENTS - 5% 
1SIS3CN ·" IOQ1o 1M 110HM 1~m11~ 111ml\• now.•7S.fS.fCN ·" ASS T, 1 ... :i10.11,1 .JJUf1M J'}QtJP, • ~; Otl\\ ~Ot1t.' IO PCS $1 .75 

7S.f92CH 

iS49 1CN " 

tina tir,• e1Ctir.• lfll.}Q ttr. ' l :'D OHM ·~010.1,,.... .." " ASST. 2 ... lMI OHr.t 1wo111,t :OUlfl lll,1 lJOOHP.' Jao.:Jl'•...\.! 10 PCS 1.75 
7S494CN 
AC4136 I"" 1,·-0 0 111,1 011 •.1 t¥1{N r.t l~D Otf'J 

1_;i..ASS T. 3 ... I.~ ... 1E• L J,: ... Ill PCS 1.75AC.4151 ,.,AC41'4 ].,,.. t.!Jo I i ~ U•.'"" 
ASST. 4 ,~ ... , ~~ ... 50 PCS 1.75 

74lS138 	 '"""'"' 449 '" l:• 1)11- ,,, ...
7•LS139 
7'4l.S151 ASST. 5 ... '" ~ . •Oil• l2()o. 60 PCS 1.75 
74L$ 1SS 71(1 ~ "'' ,,.. ,,.'" , 
74l.S157 ASST. 6 )"'" '""" 11(ta. - ..... ,e;.i.c ~ 60 PCS 1.75... 	 ""' 1"41.$160 
7•LS T61 

IM 1, lt.1 U M l , 9M 7.?M 
7'4LSl62 ASST. 7 ... ].IM J ,}.\I U t.t IJM S.6 '.. 50 PCS 1.75 
7.4 LS l6.1 

7-4lSUi4 
 ASST. BR Includes Aesislor Assortmenls 1·71 350 PCS.) .S9.95 ea. 
7"4LS17S $ 10.00 Min , Otdo r - U.S. Fund1 Only Sp i c Shoo ts - 2511! 
741.5111 Calif. Rosldents Ad d 6% Sales T 111 J11 1880 C11alog Ava ilable -S.nd 4 1& stamp7USl90 
7'4LS191 Ponag1- A d d 5% plus S1 ln su11tnce Uf desi r1dl 

7.fl.$192 
7<1LS19.l 
7.fl.$19" --- PHONE 
7-41.511:5 
7Al.S2S3 f1~~~ G ameco w0E1~~~SE 
7.4LS('S7 CP."1" ,o.\..O (4 15) 592·8097 
7•LS258 J
141.52&0 
7•LS219 MAIL ORDER E LECTRONICS - WORLDWIDE 
74U3&7 1355 SHOAEWAY ROAD, BELMONT, CA 94002
1.4t.S361 
7ALSS10 ADVERTISED PRICES GOOD THRU FEBRUARY 

SK 

Bytesaver II 


MH10ty C• P•ci•v : 8K. bvtu 
M•mcit y Typ • : 2708 PROM or equinlon1 
M•mory Acc.u. Ti1n1 : 450 l\lll'IOseccnd1 
W•l1 St•IH u :ZM Hz; none r11Qu1u1d 
W•l1 St• IH • t 4M Hr : on.e per machine- c.ycle 
Ou1: S· lDO 
Pow" R1quh11N1nu: -t8V . O.BA 

• 1BV 0 0 .4A 
- 18V mt 0 .2A 

OiM1rt1lnt1 En..,l1cnm•nt : 0.5!tC. 

AIMmblitd 

BKBS·W .....$245.00 

LIQUID CRVSTAl DISPUY 
.11a· dl1. CUSS ll 

XC109R ••d 5/$1 FIELD EFFECT 

XC109G ,..., 41$1 f"• & IU 

.Ul5' dlt . 
l<CS26R Jod 51$1 

XC2CSY j'Oilow 4111 

BR•ft•e
XC526G 41$ 10'""XC526Y yellow <1$ 1 
xcmc clta1 41$1 4 010 IT - IS.. CHARACT ERS --··-·-· 

TIH~EE ENVNCJA.TOR~ 
.190"'dla. 2 .0CY' )( 1 20" ,ACl<.ACiE

XC111R red SIS\ INCLUDES CONNECTOR
XC 111 G a1een 4111 
XC 11 1't 11ellow 41$1 l 1001·Tn nsminin $7.95 
xc111c d tt< 41$ 1 T1001A·R•fl1ctiv• 8.25 

DISPLAY LEOS 
HT l'lllCl f'1JUiAlfY Kl l'llJCE,...210 Common~·•tll= l ... .."" 
300 Mil.H151'<! common CrihOdi·•t~ ·D D ... ..""''"" 

MA~ fi750 Com!TlonCll1Klde·r~:!_ 1"' 	 ... .. 
111 P.tAN6 760 	 .."' 19'" C<i mmon AroOe ... 

... ~2'·7302 4 i7 Sgl ~il·LHDP 500 19.9S 
550 ".. SOt2·13tM ~IHll:<lt! dUfaa:tt {~1) 500 IS.00.. 508N3.40 .f • 1 ~l Dql-HuldtdrNl 500"' 	 ""' 

CLOCK CHIPSCALCULATOR MOTOROLA 

CHIPSJORIVEAS 
 MM...,. ..... MC1 40llL1 S-4 .95 

MJ.l5 72':S illlMS311 .a G5 MC1.a llfJL1 ~ 15 
MM.il12 c &S MC1.43!it 2 ..MM~731 295 

DM!&64 1.00 
"" Mt.W1' ~!JS MC3{122P 

DMM(iS I 00 Mt.4SJl6 fi .95 MC3C61P 350 
MMS311 9.fl 

'" 
MCCG16(7c.&161 750...,., "2.95 M.&102.tP 39!OMPl9 '""'' " p,i.MS:J8.711998A U5 MCCG-ICf ....'!Jmrwo. " ,,.

1 !I(] CT J001 M.CADUP .,. 
I ITIHJ SOCK£TS• ... 22 pinlP I .37 '"',.' 24 sMtl lP 

21 pinlP ....36 DlnLP 

SOLDERTAIL STAN OARD ITIN) "'"" Lf 

-
" 

2tlDlnST 1 .89 
313 pinSl 139 
40 Prr ST 159 

SOLDERTAIL STAN DARD IGO LOI 
7(1 

!II pln SG - ... - 24 pQISG S 
1,1(1 

l6 plnSG I U 
.4CJ pfn sa 1.1!. 

WIRE WR~P SOCK£TS 
22 pin WW $ .9S(GOLO) LEVEL •l 24 0ir! WW I.OS 
2!1 Dtn W'N 1.40 
3fJ pin WW LY..  40 pln WN 1,75 

25"""9 
.36 

"... 
67.. " 

I... 
l ,.fS 

1.00 " 
1.40 

'·" ...... 
1.2> 
1.-4& 
I .SS 

.50-UXI 
.35 
.36 
.43... 
" ... 

U!:i 
1.30 

.51 
.1111 

1.26 
I.CS 

. IS... 
1.10 
I.JO 
I .AB 

AY-s-9100 

1Dml16V 
2200111iV 

TELEPHONE/KEYBOARO CHIPS 
Push Button Telccf'lono Clt11cr 
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,,.-• Continuity Tester and Flashlight 

RT300 

Convenient versa tile tool for q uickly 
c heck ing cont inu ity of dead circuits. 
switches. appliances. cords, fuses, 
motors, control equipment, cofls 
and panel boards. Also tests cir· 
cu ;a for low·resistance shorts and 
he lps identify wires in mult i·wi re 
cablos. Do zens of other u""'· Plus 
the added convcnic ncil of a hand y. 
durao lc f lashlight. Uses two AA size 
penlight batteries (no t fu rn ished]. 
Insu lated clip p re11e n ts acc id en tal 
shorrlng to casc. Alligato r cl ip has 
48" load with plug. 
....... . ...... .. ........ $7.95 

$=CONTINENTAL SPECIALTIES 

Logic Monitor 

Tha loglc. Mo11i· 
101 allow1. vou to 
oheck to glc laYols 
on .a ll 16 p ins of 
any DTL , HTL, 
TTL , or CMOS 
do11 ic:1. h h o I IVP ' 
ica l inpu t lmpodanco of 
IOOK ohms .ond waigha a 
mo ro 3 Ol . (85 gromsJ . It hu 
on Input volt . range o l 4V 10 15V 
and draws a max. of 100mA(il 10V 

LM-1 .. .......... $70.00 
II/Ill/

////! /// Proto Clips 
14·PI N CLIP PC· t4 .... S 4.5 0 
t6·P IN CLIP PC·16 .•.. S 4 .75 
24·PIN CLIP PC -24 510.00 
40·PIN CLIP PC·40 ••• , $16.00 

Proto Boards 
ra-6 ........ sn.as 
PB ·100 .. .. , . , . 19.95 
PB-101 ...... . . 22.95 
PB -102 • • . • • .. . 26.95 
P8 ·103 .•...•• • 44.95 
PB-104 . , , , , ••. 55.95 
PB -203 ••.• , •• • 99.95 
P8·203A .... . . 155.00 
P8 -203A-Klt •.• 131 .00 

Jumbo 6-Digit Clock Kit 
• Four .6JO" h t. and two .JOO"ht . 

common .anoda a 11p1ay1 
• USO) MMS]J4 clock chip 
• Swltchu for h oun. m lnutos and hold 1uncuons 
• Hou rs tu~slly 111owaDlc t o )J feel 
• Slmulatoa wa lnu t CilW 

• llSVAC oporallo n 
• 12 o, 24 11ou1 opo rauon 
• In cludes ;,ti comr:ione nu. c1uo 1rno wal l oans lo,m'l!' r 
• S ilo: fi,l.\I x 3'• IC l~t 

JE747 ...... .. .. . ... $29.95 

JE701 

• Brigh i .300 ht. comm. c:itli· 
od CI dlt.play 

• Ut.01- MM5314 c lock c h ip 
• Swl tcl'ltu. for hours, m lnuui' 

ond hold mod"' 
• t-lrs. o.ni lv vlewoblo to 2 0 ft , 
• Slmuhued wal nu t C0$4 
• 1 IS VAC opor;11lon 
• 12 or 2 4 hr . op~1o tlon 
•Inc l. o ll coinponcnu. cosci & 

woll 11 .:nufo rmu 
• Sizo : 6 ~ ~ ·· 1111 31/8" • 1 ~ ·· 

6-Digit Clock Kit $19.95 

Regulated Power Supply 
U•cs LM309K. Heal sink •'
111 ovi<lt.!<l. PC board con· ~ 
st ruction. Provid es a solid -
1 amp @ 5 voln . Can supply up 

MICROPROCESSOR COMPONENTS 
---IOllLAJl~ SUPPDllT DEVICES --
IOIOA CPU .S 1 "° 
8211 &·Be lr11ut1°'1111L1 l :is 
621• PnOliry 1ni.em111t Cod1ol S .9'~ 
1216 81·DM!tt1011J1 eui Dr~u l 49 
822 ~ Clod.C:l!:~ ol!C1 iDmcr l .9S 
82?6 Sus Dllri1 3.40 
5228 S:yacm CaMrolllr19u1- Di1vtr .t 95 
8'238 Sysum Conttolkr S ~ 
8251 Prog. Co mm 1/1) [USA.RI] 1 9S 
a153 Pioo ID! rr.-al Tir111r 14 !JS 
125!. Pr~ Fenoll 1111iPPt1 9t!i 
8.251 Prog DMit.Comrot 19!i5 
1259 Pr,oo l~ie r r ul)I: Col'11r(ll 19.95 
---15tDO,rNDO SUPPOM T D~ICES---
MC&OO MPU $14 .9.5 
MC68Cl2CP MPU ...-:1n. Cloe~ 4ndl ~m ?-US 
'~ C68.UlilPI' 1'28X.S Stl trc Ram $9S 
M06!2'1 Pe1lj)l'I ll'llu Aflapt (PJ.C637<11 ~ 49 
Ma.&28 P11011ttl l1C !HLIO:! Contt11ller 1 2'~ 
MC6830UI 102•:U Bit AO.M lMC68A30-.flf I•~ 
MC68SO As~nclldnnaus Comm il.d.~lrr 1 9S 
MC6852 S)11d'wcn°"s Str~t Dat.1 M.ip1 IUS 
MC6&60 O·ISOO ~s Otgru l MODEM 12 9$ 
MC6862 2400 on ModutJIOI ,. 95 
MCGa&OA Ou.10 l·Sl.11• lkl5 Tans. tMC.flT26) 2 2S 
--MICflOMUICUSOR CMIPS-MISCfLUJijE0US
280(780C) CPU $14 9!t 
21Qil,J!.fl0·tl CPU 16.9S 
COP1801 CPU 19 .~ 
2i50 MPU 19.IS 
6S02 Cl'U 11 .9S 
8035 8·811 W'U w/dock, RAM, lllJ l1nu 19 ~ 
PIOllS CPU 19.95 
IMS!l900Jl 16-·S.. !.'PU w/harc:hrro'Uf, mulllpl)' 

& lllY.ldl 49.'115 
-----Sffln REGISTERS ---- 
MM.IOOH Ou1J2 581t Dynarrmr 
P.lM~H OU1115GBl1 Dyno1m1c 
MM50-CH Dull 16 811 S1 a~e 
MM.SO OH Dual l®BitStaDC 
MMS ICWt 0\111 6..t IWAo:umuli!nr 
t.~MS0 1 r&H S00 / 512'1111~~mlc 
t51Mt 102•D)n.smit 
2S1.ll HMl28.1Su\lc 
2•'22 Ou•l 13! B.1St.1tlrc 
152 ~ $12 SW!c 

"" 11>2.tOJn.amle 
2'21 Dual 2S6 BdSu&c,.,, Du.1l2StlStJt1C: 

"" Dulil 2UI 811 SUllC 

"" 011J11 8CIMSI*: 
Jl-t l r.ro 
7Al.S'70 1:u Rtti-SI.,, r. (TnSU:tl 

UAAJ'S 
A·'r'·S-IOl l ltlK 8.AIJO 

JE600 HEXADECIMAL 
ENCODER KIT 

,.,...... 
·"'...,.. 

, ,'ll5 
2.DS 

" "',..... 
• 00 
2 .. 
6.95 

"' 
'" 

JUTUIUS: 
~---~ . Full .. o~ ltli;tltll c.::'IPU: IQI m•tlO• 

''" "" Cll!XtSSOI ~U 
"'~••3 UU1Dthne~e-,-t'Ml"Otw!flb'IOCl4 · 
:~ •~~:~::t! 1 ~1~1 t CJC,1Ded la• I I 19 

R!1 , • ~~"f: 1 ~10011t to \l!r1tr tr.ir ,u 
L----..;::==>• En1 ""1!rl1c.ina "'•lfllstilno1111 11!i,11n 

l CCQMtlt;:ll 

---MCRO PROCESSOAMANUALS-
!Hi' Uw• MJAWI ""' f,HOP18!11 U1ott '-!.loo.ii '"' M·2MO Ustt MJtltlal "" 

AOM 'S 
2S1)12 U0t Clwatlet GtntnlO!lUOPl!r C1!.4!] SUS 
251;34lll1 1) Ol.lnd~1 GcnmlCJ1jlow1r Q st] .... 
ZS,6 Cfwuttr GMer.1u.r 10.95 
t.1M 57301'1 20.11!1 -Bi1Ae.1d oni.i M~ll\Cll'f l[I; 

RAN '$ 
110 1 25& XI S l ~tlc Sl.4'51 
1103 1024X1 ....,,,, 

" 210 1(510 11 256X4 s""' 3.95 
2102 1024.X i S1.rk "' 2•LO' 102.0:1 s.... 1.95 
2111(1 111) 2~X.c Sutk .us 
2'11 2 2S6:t.C Stallc: MOS us 
21H IQ24XA SI.Ille 4$0n s '" 211 .&L Ut.ZU.-t S1auc 450n1 low pa.er 10.95 
21 1-4.J IOlU-4 SLllJlc :IOOns 10.95 
211.ll-3 101-1)(-4 St.1 11c 300ns low 11'171111!1 .... 
5101 256'• St~hc ,,. 
528012101 4096X1 0-,!Umle ...,,... 

''" Slalic 1.15 
1-IS200 256XI Sto!ic lnwte .... 
9JJ 11 256)(1 SlahC "' UPD41-I .. 0,1\.JITllC 16 s-i ... 

IMK4021) 
UPD416 '"' Oyn.:1mlc 16 pin 25!1M ... 

jM!(W 6) 
fMSOU· " 

,..,,, .... 
'"'' IMS045 IOZ 4X• ,..,. 14.DS 

2'1 17 IU8•X1 Oyrumlc 35tm 9.95 
(tiounrn:nlMJ 

MM St61 2l<X 1 .,...,1, 411.01) 

PAOM'I 
1702. 2040 rAM{lS '"'27Ui1N IH l':il:' EPRO Prt S9 . '51~ 
IMS~Hi ltiM ' CPAOM 49.95 
[271~ ·Jl.ea1.11 n11t1t;1lt •5Vpcr.•rs.i11Ply 
TMS 25ll 41(KI EPROM l!U5 
270! " (PROM 10.95 
2716T I I ~.. l.PFIO M 29 9~ 

" Rtciulru J 'fll ll~au. -S~. •5\J, 112Y 
5103 20.. """" 14.95 
6..1Clt· l (161U 10~~ TrtSU11 filpolU 3.<19 
6l30dl16021 2S(I Open C81pola1 ," 
51511 31X• OPtll COlltctof ,., 
ezs m '°'" ...... .... 
11sm ,,,. lliSU!I "' T.& 11)6 '" nL~Cohctor ." 7.c!H 25• n t Open CollKto• ,.. 
,,5217 1024 suue 2.9' 

DIGITAL 
THERMOMETER KIT 

--- --

~ 

-. 

TRS-80 
16K Conversion Kit 

Elllp1ind your 4K TRS·BO Svs1em 10 16K. 
Kit comes comple1e with : 
"'8 e11ch UPD416·1 [f6K Dynamic Rams l 250NS 
• Ooc:um11nl1t lon fo, conv111 ,slon 

TRS-16K ........... $75.00 

@ 
JUST WRAP'· 

• 30 AWG w iro • .025" MIUUO posts 
•Daisy chain or • Bu ilt· In cut off 

point-10-point •Inc ludes 50 ft . w ire 
• No stripping or sliuing required
. Jun wrap 

~ Colo• Pr O 

JW-t.B Blue si4:95 
JW·l·W Whit~ 14.9S 
JW.J.Y Yellow 14.9S 
JW·l·R Red 14.!S 

JUST \IJRAP" Replacement Wire 
P1"1 No, Co\a1 Pr~ 

A-JW·B Blue .. , .. .. , so f t , ro ll, •. • ••• S2.98• fl~t,· · !i"9C IN)u1IM l~ r c-:tt•.l~Ol'l l 

FULL i 811 LAICHEO OUTPUT-19 KEYBOARD .. ouel uin Lon twltc h lno co rurol for ln · A·JW·W Whit e · · • · · • · SO h . r !'.1 11 · 2.98 
door/outdoo1 or due l monitoring A·JW-Y Yellow ... , . . 5 0 It. 1011. 2.98Tr1c JE600 focollcr Ji;r1t:iOJ10 prO 'll ~n twl) ~ep~r .i:r nc.q""(Jrrur 

°"' '15 (JfOducHI 1111m L~uenuat \e~ till!llf'i 111 MGw <1nc<f p.100· 
1amm1no IOf 8 1111 tl'UtJ~~oetss.o r o r e till mtlTIOly en~ Truu 
4Jlj(l!l1l!O!\ll ~Salt Pi'OvlO~ IOf IJ5tl C-;lt~~t•llOUlio'Cn Ollt II.I wig 
A 11111a111c oct,a11l•••11Uic tn,ou111~1a1clit~an0mont11 1 t: 
wtn LCD 1Ui0tli.t.! .Aln 1nc.h1d!!I IS .I l..t:v t t Un' YJCb! 

• ContlnuO\J I L EO .e·· 11.1 . <;Ill.play R JW R Red 50 f 11 2 98 
= ~~~~:~e-::o.i1 !~~!~~.' -40"C 10 lOO"C !-  ·- ·----  · ·_.._._._.·__ 1 

·_ '_
0 

_ · _.._ ._ · _· _· _ ._ _, 

· ••• 10, ••"'"" "•" ., c01
• ;" ' •••• 

10 
• JUST \IJRAP" Unwrap Tool $3.49 

:~:~·= 3~~ /~.\~.o.•~ .'s:'e<f·~~1 ~ ~f,~~O 1r11;1 . 

JE600 ... . . . .. . . ... . $59.95 
Hexadecima l Ke ypad only •.. . ... $14.95 JE300 ..... ..$39.95 

62-Key ASCII Encoded Keyboard Kit 

a 

- I ; 1 t • 1 ~ 0 ' C. - • 

- g " 1 • r • o • o ~ I • o=!! -

,_ = • I 0 ' 0 " J • \ • • L - -

. I - : • e v • .. " • ' • - - • 

TheJE61062· KovASCll Enc:odod Kaybo:trd 
Kil Cil n b o inurfilCOd inlo most any com· 
putor svsiom . Tho JE61 0 Kit comes com· 
phrlo with a n industrial grade keyboa.rd 
switch 1ss.embly (62 keys). IC"s, sockou, 
con n11clor. electronic componenu and a 
double-sid ed printed wi ring board . Tho 
koyboard .assembly requires • SV @ 150mA 
and - 12V @ lOmA for o pe.r:nion. 

FEATUR ES : 
• 60 Ke ys generate the fu ll 128 chor· 

actors, up1>41 r a nd lowor caw ASCII 
oot 

• Fully buffotod 
• 2 usor-t~of lno kery1 provid od for 

custom app11cot ionJ 
• C.ops loek for uppor cos.o only 

il tpha chariuaors 
• Utilizo1 11 2376 (40 p in I oncotJor 

rand only memory ch ip 

• ~TL'/C:fLd~,o~~S f~'i1:::~~~0s whh 
• E01v ln torfocing with a 16-pin d ip 

or 18-pin edge connoclor 

JE610 .. .. .$79.95 
62-Key Keyboard only .. $34.95 

HICKOK LX303 Portable LCD Digital Multimeter 

\ 
.t I 

JUST \IJRAP" Kil · ~~i~!·~~;,:1 :~11u,whl10,tot1 . 
• J UST WAAP Too l • Unw,i11pplf11J T ool 

JWK-6 . ... .... .. ........ .. .... $24.95 

@ 
Vacuum Vise 

Vacuum·bo1111d llght·<;luiy 
visa for 1.mall compononu 
a nd ouembllu. ABS con· 
11 ruc: t lon. 1 W ' l•w•. 1Y." 
uav111l. C11n be porn,onon!lv 
ln 1ulled. 

to · 5V , · 9V arid · 12V wi th 
JE205 A d<11ncr . Includcs compo· 
ncnts. hardware and ins truc tions. 
Size : 3 %" x 5" x 2" H 

JE200........ $14.95 


ADAPTER BOARD 
- Adapts to JE200 
±5V, ±9V and ±12V 

DC/DC converter w ith +5V input. Toriodal hi· 
speed switching XMF R. Short circui t protection. 
PC board construct ion. Piggy-back to J E 200 
board _Size : 3%" x 2" x 9/16"H 

• Ens.o1 2708, 2716. 1702A, 52030, 52040 , o tc .LX303 Digital Mu lt ime ter ... . .. . $74.95 • Ens.as up 10 4 chips w ithin 20 mi nulas. 
• M11in1o lns constant oxposure dista nce of ono inch 

ll~VAC Al>Af' J[ R 7_60 • Special c onducliva foam linar eliminates static build ·up 
l>>\1)0[0 CA RAVING CASE 1.60 • Buill ·in safetv lock to prevent UV exposuro
)( 10 DC 1' 110DE ADArTCR IU1110 IOK) 14.95 

IUK•" llfl"' •l111 1Ct 

• Compacl - only 7·5/8'" x 2·7/8 " x 2·• 
'10~ \I DC PflOOC 35.00 
10 A11•11 DC C\lrttot Shunt • , 14.DS • Comple te w ith holdl n g oav for 4 chlps 

1-~~~~~~~~~~~~--s.~ S-h-- -~- · 11E .....•...... . .. . . ... . $69.95-~ ••.. _ 25,~~~~~~~~uVS

Callt . R c1idonts Add 6% Salas Tax 1980 C.at a log Available - Sond 41 '- s1..11.mp 
Postagu- Add 5 % plus$1 ln surnnco (if desired ) JOYSTICK 

PHONE 
ORDERS • 2 ..ch lOOK pots ILinear 

TaperIWELCOMEJameco 
• Prin ted Circuit Board(415) 592-8097ELECTRONICS Mou nt 
• Size: 1" x 1·3/1 6"x 1·3/16"MAIL ORDER ElECIRONICS - 1110/ILDIJllDE 

1355 SHOREWAV ROAD, BELMONT, CA 94002JE205 ... ...... .. .. .. $12.95 JOYSTICK . . .. ..... .. . . $4.95
ADVERT ISED PR ICES GOOD THAU FEBRUARY 

BYTE February 1980 245Circle 217 on inquiry card. 



electronic components 

One-Stop Component Center 

AUTHORIZED DISTRIBUTORS 

MICHIGAN (Continuo.cf) PENN SYLVAN IA ICont lnuodlALABAMA GEOR GIA 

Cropwall Tuck~r Bros. Arlanta Atlanta Computer Marr Pontiac Elec tronic Supply Philadelphia Heathki t Eltttronic. Centar 
Hun rsv illt! Industrial Electronic Supply Atltmto CompuShop Porr Huron Main TV Radio Electronics Inc. Philtxielph la Res.co Elec tronics fMark11r St.I 
Mobild Lafayette Radio El11c1ronics Columbus Radio Wholesale Saginaw Elec tronic Mart Phoeni1Cville Stev.ens Electronics 
ALASKA Stona Mountain Coleman 's Eloc rronics St. Clair Shores Bell Elec tron ics Piruburgh Haorhkit Elecrronlc Centt'r 
Anchorage Tha Elec rronic Company HAWAII Sr9fflng flilgh t1 Lafa.,.ette Radio Pittsburgh Tydings Company 
AnchoragfJ TV Marr A iea Delcoms Hawaii Ttavors11 Ci ty Tr1111orso Cl ry Electronic Supply Wilkes Ba rre Hamline Electron;cs 
A RIZONA Honolulu In regrated Circui t Supply MINNESOTA York G. Y , C. Company 

Ffo9srofl J1'm's Audio & Srereo Ropair IDAHO Duliirh Nonhwes t Radio of DulutlJ Inc. RHOD E ISLAND 
${arra Vista B & S Efacuonfcs Bor"se Cuttom Elec tronlc1 Hopkins Herlthkit Elt!Ctronic Ct!n tar !:ranston Jabbour Elecuoni cs Ci ty 
Yuma Yuma- Electron/cs C11ldwtJIJ A·Gom Supply Inc. Minns:Jpo/11 Pal Electronics Pawtucket Jabbour EIK tronics Ci t v 
ARKANSA S ILLINOIS St Paul H1111hkit Elacuonic Center Warwick Heathkit Electronic Ctmter 
U rfle Rock Soutl1t1rn Elar:t ron ic1 Company Corbondale Plcks Elcctronic1 W,'nona Hfowarha Elec tronics Inc. TENNESSE E 
CALIFORN IA Decatur Main Streot Compurer Co. MISSOURI 
Anahoim Hoall1k l t Electron ic Centor Ev11ns1on Ttl·Sr1te Electronic Corp. Btkl!Jflron 
Azusa Amco Electronics Grove/11.nd Moyer Electronics El Dorado Springs 
Bellllowar Earl's Hobb y Shop Mount Prospect Ttl·State Elec tronic Corp. FloriSs:iiflt 
8erkoJoy Al Lasher Eloc tronics N iltJS Computer Und MONTANA 
81(111 Century Eloc tronlcs Normal B·N Compurar Works 8 /Ulngs 
Buena Park Ford Electron/cs Poor/a Computer Land of Peoria Bozeman Elec tronic Stt 
Buona Patk S.J. Electronics Peoria Warren Radio Co. Great Fa/11 
Chula ViffD Lion Elt1ctron ics Rockford Computer Start: of Rockford NEBRASKA 

ClarksvllJe Matstronics 
Forsythe Computers Cookev/Jle WagnOn 4s Storeo Can101 

Beckman Elec tronics Noshville Electra Disttibu tl ng Co. 
Computor Country Knoxvillt! Shields C!octronlc1 Supply Inc. 

Memphis Bluff Cir.,. Electron fcs 
Conley Radio Supply MemphiJ Sara· Rose & Spl)ncer Electronics 

vice & Disrriburing Inc. Memphis WDrren Radio Company 
Arts Electronics Nashvllle Eddie Warner's Parts Comp;my 

Oakridge Natlon111 Elt!ct ronic1 
Cypress SCR Elocrronict Schaumburg Dara Domain of Schaumburg I Ljncoln A ltair Computer Contcr rullahoma H & H Electronics Co. Inc. 
Davis ParadyruJ Cotuumtu Elccrronlcs Skokie • i/{put11 f:9mpur11r Lmcoln Scott Electron/~ Supply Inc. TEXAS 
EI M Ori l8 Kimball & Srark VJ/la Park Melvin Elecrronlcs North Piute St:otl Elecrronlc Supply Corp, Beaumont Elttctro·Hut 
Fontana Fontana Electronics INOIANA HHlh klr Elsctronic Center Dallas CompuShop 
Fresno Sparky Elccuonlcs East Chicago cro Elocuonlcs Corp. g::~: Omaha Computer Store Dallas He;,t/lkit E/actronlc Conwr 
GJondalt' Eagle EJectronlc1 Evansville Hurch ~ Son lrtc. NEV ADA DollBS Ram Micro Sy1 rttm.s 
Horbor City Buff's EJectronics G.;)ry Calumet Elecuon c Supplr LOI Vegas Contur'l 23 Fort Worth The l ngcnuicy Concep t 
Hawaiian Gatdllnt Carson Elt1crronJcs IOWA NEW JERSEY Houston lntoract i ve Computers 
HolJy woo r:J Pocific RiJdio EJfchangc Ames Electronic S pply Inc. Cherry H ill The Computer Emporium McAllen Broadwa~ Elacuonics 
L a H al;Jra A. 8 . C E lee rronlcs O lnton Bridge ElocrrOnlu Computtlr Centt1r Fair Lawn Hfla rhlllt E(ectronic Center McAllan Carlos Franco Electronics 
Lancaucr Consumer Electronks Davenport Memory Bank Ocean HUJJ thkit EToctranic Center San A nronio Appli1Jnce & Equipment Co. 
Long Beoch Seo tt Rildia Supply Inc. Des Moines Giffofd Brown lncorpora16d PttntUiJUkdJJ Lafaverro Radio SanAn ronio Sht1rman Electronics Supply Inc. 
Miuion Viejo Tower Elec rronics Corp. Das Moines 11dlo TtiJde Supply Co. Pompron Lakes Compurer Comer U TAH 
Modesro Comprner Magic KANSAS R11ms11y Typetron;c Computer Store Midvale Heo rhkit Electronic Cenrer 
Moclcsro 

f 

P~c:ific Radio Vineland La(aystla Radio Electronics Provo Alpine Electronic SufJ(J/y Ca. 
M on ratil'V ZackIt ~~~~=;n~~,; r,::~r';;~;:~,!~°f::~~~ NEW MEXICO Sal t Lake City Ben Distrlbu t lf39 
Morro Boy Coast Electronics Mission He11thkit Electronic Cenrer Farmington Mlcro·Compurcr Service Salt lake Ci ry Computer/and of Salt Lake 
National CPtv Willy's Elactroflics Salina Elec tronics Inc. NEW YORK VERMONT 
Oceansidl! Efec rronic Centor Wichita Amateur Radio Equipmenr Co. Albany Forr Or1'nge Electronics Essex Junc tion Lilf~yette RfJdJo 
01tnard DowR11dio Albany Acrion Audio Inc. VIRGINIA~;x~~~;nKVPaJmd{lle Radir; Shack A. S. C. Pi!llmdblt'! R.Jio Elec:troniJ Equipment Co. A lbBny GreylOck Efectron ics A lexandria Compuc11rs Plus Inc. 
PaloAJto U.S . Electronic: Louisvi/Jt! Peerless Elecuonic Equlpman t Co. Bloomingcon Stansiler •Radi o Co. Inc. A lexandria Ht!athklr Elecrroni"c Center 
Palo Alro Z~ck Elecrroni<:i Richmond Madison Count )! Elecuonfcr Buffalo R~dlo Equipm~nt Corp. A rlington Arlington EJacrronic Wholes11'ers 
Possr:Jtma Dow Radio J,,c. LOUISIANA Cortland A ction A udio Inc. Blacksburg Scorry's Radio & TV Jnc. 
P11so Rt)bles Minion Electto,, /cs Bilton Rouge Davis Elecuonics Supply Co. ~ndwell Computttr Trae Inc. Charlorrosville Graves Electronics 
Redding Radio Mor r Baton Rouge Mf1tJard Electronics Inc. ltheca Action Audio Inc. ColonioJ Heights Southsid~ R;;1di'o Comm. 
S1teramenro Heathk i t Electronic Center Baton Rouge Pefican Elecrronks Jamestown Warren Radlo Falls Church Crossroad Electronics 
Sacramento Z~ckir Houma PeJiciJn Elec tron/et Jericho Hei>thkit Eloetronic Center Hampton Elec rronic SaleJ Inc. 
Safinas 5.1finas Radio Lako Charll!s Wholesale Radio & Equipmant Kings ton Acti on Audio Inc. McLCi11'1 Tyson 's Computer Emporium 
San Carlos J&H Outlet Store Merairic Pelican Elccrron/c.s Kingston GrtJy/ock Elec tronics Norfolk Avec Elecuan lcs Corp. 
Son Diego Radio Shack A.S.C. Mira Mosa NewOrlesm Wm, g. Allen Supp ly Co. MlddltJtown Action Audlo Inc. Norfolk Ptitu t Eloctronics 
San Diego 8yttt SIPop MARYLANO Newburgh Action Audio Jnc. Portsmourh Electronics Unlimited 
Ssn Fat11ando SDn F amando Electron ics Annapolis J & M Elttuonics Inc. Now York Arisro Crafr Rlchmond Avec Electronics Corp. 
San Franc/Jco Zack El~ctronics Baltimore Am11ric.an Distribu1ing Co. New Yotk Manha1can Eleerronlcs Corp. Vionna Electronic Equipment Bank 
San Jos~ Peninsula EJurron ic Supply Inc. Baltimoro Evsrything El6crronlc Orchard Park Radio Eqvipmenr Corp. Virgini11 Beach H.sa rhklr Elr!cttonlc Comer 
San Jose Uni ted Radio & TV Suppl'I Balt imore Harco Elec tron/a Peekskill Acrlon Audio Inc. Warren ton f?.:Jdio Shack 
Sttn Lui1 Obispo M ld·Stare Electronic Svppl'I Bal rimort! Tritronics Inc. Poughl<Hpslt1 Grayfock Electronks WASHINGTON 
San Rafai!I Electronics Plus Churchvllle Churchville Elec tronics Nonh Whito Pfalns H18thkir Electron ic Comer BellevtJe ABC Commun icd t ions 
SslJ ra Barbsta Lombard Elocrronlcs DQmascus Oam11sct11 CB R• nueloer Com· Tee/I ' Elec tronics Everert ABC Communica tions 
Santo Crul Sanra Cruz Elec tronics Frederick Frodorlck Computer Products Inc. Rochester HtNJthkit Electron ic Cancer Kt!nnewick C & J Electronics Inc. 
Santo FfJ Springs lndu:triol Electronics Glen Burn fe , Rovacro Troy Trojan Electronics Longview Progreu Elecrron lcs 
Santa Maria Cap 's Communicoaons Utica Am·Com Eloccronics Mosos Laka Ron's Eloctronics 
Sama Rosa Ell!ctronics Jnc. Ve1tal Har.Jay Elec tronics Pasco Riverview Electron ics~=9~~~~own Cvsro':J ff":~~::~!o~~:~ 
Sourh Lako Ta/lot!: Ca/Pina Elt!C tl'onics Rockvl/le Comput11r Works1'op Wapplnga11 Falls Action Audio Inc. Richland C & J Elacuon ;cs 
Suisun City B'lta Shop Rockvillo Heathkit Elec tronic CfntOr Whi te Plaln1 Th11 Compu111r Comar Sea ttle ABC Communicat ions 
St.mnvv.fJ/e Sunny~le Electronic1 Silver Spring Computer& Ere. NORTH CAROLINA Seatrle Amarour Radio Suppl'I 
Torranct! SE Elactronlcs Towi:on 811ynusvllla Electronic Inc. Gnutnvlllo Pair Elocuonics Soa ttla Emplro Electron ics 
Torrance TorranctJ Elacrronics Towson Computers, Etc. Mo(lhead City Boer Electron ic Systems Spokane Personal Computors
VocaviUe O.C. Electronics Towson ComputtJrs Un/im itod R•lefgh 8yto Shop of Raleigh Tacoma C & G EJoctronlcs 
Voflajo Zack i t Towi:on , Heathkit Efec tro{>lc Contt1r NORTH DAKOTA Tacoma Norchwosr Radio Supply 
Van Nuvs Thrift y Elocuonics Supply Inc. MASSACHUSETTS ' Fargo The Comput r Company WEST VIRGIN IA 
Walnut Croak MicroSun Computer Cantor Peabody Heathkit ·EJoctro'nic C• ruer F•f!JP $ & S IE/cctronlcs Morgantown The Computsr Cornor 
Westminster JK Electronlc1 Pi ttsfield Pittsflald Rodia Co. Ina. OHIO Morgan town Elocrro D istribu ting Co. Inc. 
Whitth>r D & S Electron/cs Waltham Computer Marr Inc. Bucy(UJ Mead Electronics Wheoli'ng Lafayatce Radio Associa te Store 
Whi't1ler WMt t lar Electronics Company Wallcsloy Heathkit EltJCtron lc Center Cfnclnnorl Heoth k. it Elecrronic Center WISCONSIN 
COLORADO Worcestar ! RAf Electron/cs Inc. Col umbus West A llis Olson Elec tronics 
Auror.1 Auroro Electron/cs MICHIGAN R•yno/dsburg He,J~~v~~s:f'::!:t:~rc;;~~; 
Colorado Springs Contennial El~crronic: Inc. Adrian E & B Electronics Inc. Toledo Heathk.ir Elt.tet1011ic Csntar 
Denver Amp toc Inc. A nn Arbor Lafayette RM!io Wickliffe Amateur EJoc tronic Supply 

Otmvnr Ml. Coin Diltributing Ca. A nn Arbor W11dcmoyt1r Electronic Svpplv Young.uown Ross Radio Comp•ny CANADA 

CONNECTICUT Bay City Kinde Distr ibuting Company OKLAHOMA Alberta : 

Avon H1111rhklt Eloc rro11Jc C11nrar Canton Tho El13ctronic Connttet ion Okl•hom• CllY Bits, Bytes & Micros CaJgory CompuShop Alberta Ltd. 

Bridguport Bridgeport Computer Clllwson Rad;o Supply & E ngi11eerlng Co. Oklahoma Ciry Heatlrk.it Eloc rronlc Cenrar British Columbia: 

Milford Dal Elactronlcs Derroit Hea thkit Electronic Cenror Oklahoma Ci rv Trice Whol1JUJIO Elecu onics Prince Gtt0rge Elwost Techn ical Stuvfces Lid. 

Now Haven Customized Computer Systems East Detro i t Heathki t Electron ic Center Tulsa High Technology Vancouver CompuSIPop 

Wcsrporr Computorworks Ontatlo : 
Eart L ansing Lof~y11ti1 Radio ORE°GON 
OE LAWARE Flint Hobby Elecuonlc C1mt1 A lbany Or~on Ham SaJtlS Toron to Hout() of Computurs 
New Castle Del11ware A mateur Supply Flint Sh11nd El•crront'a Im:. 8411v1rron Norvac Electronics ENGLAND 
FLORIOA G11rden City eampurer Center Corv•llls Zt:ro·GtJIJ Books Berkshire NewBear Compu cin9 Store 
Fr. Lauderdale Computers For You Grand Rapids M icro Compu-mr World EU!lllAfl Eugt1ne Amoreur Radi o Supply GUAM Merionas Elocuonic.s 
GofmuvilJe Lafay~ ttD Radio Grand Rap,-ds Rodlo P•rtr (ftC. Onr.rio Miller Elec tron /cs PANAMA 
Hlafe:Jh Hc:Jrhkit Etecuonic Cent er Grand Rapids Warren R11dlo Comp•ny Portland Port land Radio Supply Panama City Sonitol, S. A. 
Lakeli1nd Lakeland Speci11Jty Eftrc tronics Jackson FuJton Radio Supply S.llm Comm·Shack Pat1am{I Cl tv Ttopefco. S.A. 
Miami Ht1rma1, Elccuoriics Lansing Fulton Radio Supply Co. S.l•m Compu ttlr PathwayJ SINGAPORE Applied Digital System 
Miami N & G D istributors Livonia L~f11y11rre Radio PENNSYLVANIA SINGAPORE lnter· Tr~de {P TE.J Ltd. 
Oakhmd Patk Lafaytnre Radio Livonia Radio Supply & Engineering Co. Inc. Braddock Laff Elacu onics SINGAPOR E Svs·Tt!ch 
OrJiJndo Southeasr Micro-Da ta Corp, Midland Computronix Corpo1:11ion Chambersburg Suntiso Eloc tronic Disttlburing SWEOEN 
PamJrrnt Ciry Bay·Mar Elec tronics Inc. Milan C & S Electronics Marr Ltd. Drexel Hill Kau Elcc rronics Di1rriburors Stockholm LSI EIBc r1onics HS 
P11nsar:0Ja Grica Elt!ctronlcs Inc. Muskt1gon H. R. Eleccronit:s Drums Mr. D 's D igital Elec tronics Umea lnrerkompon~tJt
Tflmpo AMF Elacrronlcs Niies NUes Radio Supply Erie Warren Radio WEST INDIES 
Tampa Microcomputer S.,.srems Oak Park Lafaye tte fliJdio Pi1oll Porsonal Compuuu Cotporation Port of Spain. Trin idad The Hobby Omue 

For Distributor Information, write or phone JIM-PAl<\ID 1355 Shoreway Road, Belmont, CA 94002 (415) 592-8097 
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electronic components Quality Kits 

Function Generator Kit Digital Thermometer Kit Digital Stopwatch Kit 

Provides three basic wave· 
forms: sine, triangle and 
square wave. Frequency 
range from 1 Hz to 100K 
Hz. Output amp litude from 
0 vo lts to over 6 volts (peak 
to peak). Uses a 12V supply 
or a 16V spli t supply. In· 
eludes chip, P.C. Board, 
components & instructions. 

•• 
Dual se nsors - switching contro l for indoor/outdoor PCC"i ' 
or dual monitoring. Continuous LE D .8" ht. display. •t.crn 
Range: ·40° F to 199° F I ·40° C to 100° C. Accuracy SIQFl"•"ir;1 

± 1° nominal. Set ror Falirenheit or Celsius. Simulated J~' 
walnut case. AC wall adap ter included. ~ 
Size: 3 Y."h x 6·5/B"w x 1 ·3/8"d. 

Use lntersil 7205 Chip . Plated 
thru double-sided P.C. Board. 
Red L ED d isplay. Timas to 
59 m inutes, 59 .59 seconds 
w ith au to reset. Quartz crystal 
contro l led. Three stopwatches 
in one : single event, split 
(cummulative) and taylor (se· 
quen t ial timing). Uses 3 penlite 
batteries. 

Size: 4 .5" x 2 .15" x .90" 

JE22068 .. $19.95 JE300 .. .. ... . ..... $39.95 JE900 $39.95 
4-Digit Clock Kit 6- Digit Clock Kit 

F# - -_ I 

Jumbo 
6-Digit Clock Kit 

/[I. 28 I i 
~ / 1: a;' a a i 

·-
/ I : ,' .~ : o s 

I ~- -~ ·

~ -i.-:. r.'"'·'1~{ 

r 
_..~ .. ~-- . ~ ~ . ·--  -- ~ 

Bright .300 ht. common cathode display. Uses MM· Four .630" ht. and two .300" ht. comm. anode dis· 
Bright .3 57" ht. red display. Sequentia l f lashing 5314 clock chip. Switches for hours, minu tes and plays. Uses MM5314 clock chip. Swi tches for hrs., 
colon. 12 or 24 hour operation. Black extruded alu· hold !unctions. Hours easily viewable to 20 ft. Simu· m ins., and hold funct ions. Hours viewable to 30 fi. 
minum case. Pressure switches for hours. minutes and lated walnut case. 115VAC operation . 12 or 24 hour Sim. walnut case . 115VAC operation . 12 or 24 hour 
hold !unctions. Includes all componen t s, case and operat ion. Includes all components, case and wal l operat ion. Incl . all componen ts. case and wal l trans· 
wall transformer . Size: 3Y." x 1-%" x 1 ~" transformer. Size: SW' x 3·1/8" x 1l!." former. Size: 6 l!." x 3·1 /8"x1 W' 

JE730 .. .. ... . .... . $14.95 JE701 ... ...... ... . $19.95 JE747 $29.95 

Regulated Multi-Voltage Variable 
Power Supply Kit Board Kit 

ADAPTS TO JE200 

Power Supply Kit 

. . 

.,... 
~ 

Uses L M309K. Heat 
sink provided. PC 
board construction. 
Provides so l id 1 amp 
@ 5 volts. Inc ludes 
components, hard
ware & instructions. 
Size : 3 Y," x 5" x2"h 

•, 

SU PPL IE S ±5V, ±9V and ±12V 
Independent load rating at single 
termina l. ±12V : 160mA, ±9V :200 
mA,-5V:250mA. DC/DC convert· 
er with +5V Input. Toriodal hi· 
speed switching XMFR. Short 
circuit pro tection. PC board con· 
struction. Plggy·back to JE200 
board . Size: 3W' x 2" x 9/16"h 

Fu ll 1.5 amp @ 5·1 OV out· 
put . Up to .5 amp @ 15V 
output. Heavy duty trans· 
former. Three-terminal l .C. 
voltage regu lator. Heat sink 
provided for cool ing eff i· 
ciency. PC board construe· 
t ion. 120VAC input. 
Size: 3Yi' x 5" x 2"h 

JE200 .. . . . $14.95 JE205 $12.95 JE210 ... ....... . $19.95 

62-Key ASCII Hexadecimal Encoder Kit 
Encoded Keyboard Kit 

1 -i~,- lt 
ll l\t • 

!!! l 

Th e JE610 ASC II KEYBOA RD KI T can be interfaced into most any computer FULL B·BI T LATCHED OUTPUT  19·KE Y KE YBOARD 
system . The JE610 kit comes complete with an industrlal grade keyboard switch The JE600 ENCODE R K EYBOA RD provides two separate hexadecimal dig its 
assembly (62·keys), IC's, sockets, connector, electronic components and a double· produced from sequent ial key entries to allow d irec t programming for B·bit 
sided pr ir>ted wiring board . The keyboard assembly requires +5V @ 150mA and microprocessor or S·bi t memory circu its. Three (3) add itional keys are provided 
- 12V @ 10mA for operat ion . Features: 60 keys generate the full 128 characters, fo r user operations with one hav ing a bistable output available . The outputs are 
upper and lower case ASCII set. Fu lly buffered. T wo user-define key s provided latched and mon i tored with 9 LED readouts. Al so inc luded is a key en try strobe. 
for custom applications. Caps lock for upper case·only alpha characters. Utilizes Features: Full B·blt la tched ou tput for microprocessor use . Three user-define 
a 2376 (40·pin ) encoder read·only memory ch ip . Outputs directly compatible keys with one being bistable operation. Debounce circuit p rovided for all 19 keys. 
with TTL/ DTL or MOS logic arrays. Easy interfacing with a 16-pin dip or 18-pin 9 LED readouts to verify entries. Easy in terfac ing with standard 16-pin IC con· 
edge connec to r. nector. Only +5V DC requ ired for operation. 

JE610 $79.95 JE600 . .. . . . . . ....... .. .... .. . ... . $59.95 
(Prices Subject To Change) 

Circ le 218 on Inquiry card. 247 



SEE OUR 52 PAGE AD IN JANUARY BYTE 

Th8 EXPA.NOORAM ls 611111•.ble In vet:!llon11 from HIK 
1,.1p lo e.tK, so f or 1 minimum ln,..H1tmenl you c1n l'l•YllSD EXPANDORAM The Ultimate S-100 Memory 
•memory 3y1tom ttt11 wlll grow wllh you' neodtt.. Thl:1 

DISC CONTROLLER 
SD " VERSAFLOPPY" KIT 
The Versati le Floppy Disk 
Controller Lisi Price 

$250.00 
SALE PRICE 

$189.95 
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SDS·VERSAFLOPPY II KIT List Price$saie Prlce . ~o~'t~.~·;:.,.~~05,.,_$350.00 325• 5 9 eom,.,..,. 

THE MICROBYTE M32KSS 

32K STATIC MEMORY BOARD 


ASSEMBLED & TESTED 
 * 
SAVE $120.00 

!: 1r~a~~~~~l~T ~OR~$! with the lnwlHble on-board 

• 	 tnterlacea with AU1lr. JMSAI. SOL-8. Cmmenc o, 
SBC100, a.nd other!. 

EXPANDO 64 KIT (4116): ~~~~.~.. ''"'' 
• PoweJ 8VDC,.:: 18VDC. 5 Walts 

List Price Sale Price ~~:R.~~;rP.t"111:1~,-.Ms 
PC Boatd Is doubled !Older mu'hed and$239.QQ sllk·scroen paru l•yout. 16K .. $385.00 Elltenslvo clocumentatlon cle111ly wrllten 

$309 00 Complele Kii lnclu<los 111 Soc:kola !or 84K 

$379 00 
32K .. $550.00 • Memory 11cce111111lm1: 3l5n'9 , Cycle llme: Si00n1. 


No w111 atalos 11Qul1&d. 


$ .OQ Designed to work with Z-80, 8080, B050 CPU'.e 

48K .. $715.00 • 16K bounclrlem and PtotecUon wla Olp SwUcM& 

64K .. $880.00 449 
SHOP & COMPARE SPECIAL 

M·XVI 
Th11 lrue 16K SUtle Rim module 

for S-100 bus systems. 

ASSlMllLED 6 TESrl:O - 100% bUllN IN 
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• F11ll'Jt1t11C 
·U~u pop11t11 )\U 1t11t1e RA~S 
• • 5 'fOl l ope1•!1011 OlllW 
• B•nk !'>e!ect 11~.1 11110111 by banll. porl 
al\OHJ1.. llo'f'1e 

• Phu1 lomll™'c1p1t11111y 
• Aa<lfHUO.'-•lltKbloCll.t 
•tK bloc:h CIR be •ddren!KI an1 
w11t•fWllh>n6'Ktt1.fli.it1Cr~ti~I 

20188A 450n.s 2MHZ A&g.$349.95 
201688 300ns •MHZ Aeg.SJ69.95 
20188Y Bara Board onl~ 

$295.00 
$329.00 

$29.95 

(J1 
I\) 

•M" t s IEEE p1opo1;11d s ,100 !110"'' 
11•1\0J.JOt 

• LEO 1nd!c11011 lo• bo.ud s.1tlei: ll1M1 
11'>:1 t>•nll.H' OC110rl 

• FR t epo.ty PC bo.11d1 
• SOt<lto tNtlt.0 Of'IOOll'ISoCl•t 
• Silli. ureen ol p.&11 numtlfi
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PROM-100 
Programming Board 

tor PROM Developmenl 

NEW 

800·~.,m,, !,?.W~~[l~o~~~S.tPu~~~i~~'f:;,'5 :.a. 423-5633 
,. Mjnlmum 01det $10,00 Ptopaid U.S. orda111 len lhan S15.00 lnc:ludo S'le shippin g and hand ling: ... 

MINIMUM S2.50. Exces!I H!!lfu.neleel. Ju'' rn ease ••• please Inc lude your phone no. 
Price& 11ubject 10 ch.anoo wlthOu l notice _ 

we w i ll do our b1H1 10 m11ln1aln prices tl"l1 u Feb. 1980 OEM •nd lnitllutlMl •I SDS·Z80 STARTER KIT $340.00 
phone orders welcome (213) 894·8171, (800) 423·5833 '"•" '''"' ln•ll•• · 

l> 
C) 
m 
l> 
c 

zeo STARTER KIT 
A Complete Microcomputer On A Board 
• Z80 CPU with 158 lns1ructlons 
• On-Board Keyboard and Olsplay 
• 	 On-Board PROM Programmer for Single 

Vollage PROMS (2716, 2756, Tl2516) 
Kansas Cily Slandard Cassella Interlace 

• 	 Simple Key Conlrolled Audio Cassetle Load 
and Oump 

• 	 Expansion Provision for Mounllng Two 
S-100 Conneclors (Sockels Nol Included) 

• Wire Wrap Area for Custom Circuilry 
• 	 Single Slep lhrough RAM or PROM 
• 	 Memory Examine and Change 
• 	 Porl Examine and Change 
• 	 Z60 CPU Reglsler and Change 

2K Byte ZBUG Monilor In ROM 
• 1 K Byles of RAM (Expandable to 2K Bytes) 
• A 4 Channel Hardware CounlerfTlmer (Z80·CTC) 
• 	 l'wo Bl-Oireclional 8·Bil 1/0 Ports (ZBO·P10) 

Up lo 5 Prog rammable Breakpoints 
Swilch Seleclable PROM or Monllor Restarl 

• Vectored ln1errup1s provided by Z60·CTC and 

Lisi Price 

VDB-8024 VIDEO DISPLAY BOARD 

Wllh on-board Z80 Microprocessor 


• S· 100 bus Compallble 
• Ful l 60 Charac l ers by 24 Lines Disp lay 
• 	 Characlers Displayed by High Resolullon 7 x 10 

Malrix 
• 	 Composile or TTL Video Outpul 

Keyboard Power and Interlace 
• 	 Forward and Reverse Scrolling Capabi llly 
• 	 Blinking, Underlin ing , Field Reverse, 

Field Protecl and Combinallons 
Full Cursor Conlrol 
96 Upper and Lower Case Charac1ers 

• 	 32 Special Characler Se! 
128 Addillonal User Programmable Characters 
(Oplional) 

• On-Board Z80 M icroprocessor 
• 2K Byles lndependenl On·Board RAM Memory 

Gl ll ch·Free Display 
Lisi Price Sale Price 

$329.95 

SD SYSTEMS' PROM-100 Is a versallle PROM pre, 
gramming board olfering complele EPROM program· 
ming capablll l y. The board operal es on l he lnduslry 
standard S·100 Bus. Support soflware verllles the 
erasure of EPROM and verllles the loadeo prog ram. 
SD SYSTEMS" PROM·100 otters a suppor1·soflware 
listing wllh lls operations manua l. 
• 	 S·100 Bus Compal Ible 

• 	 mg'.~';'i'6. 1~i3/~~~T'~~~s ~~~~~e~=.s2
Ii1

8s iniei 
• 	 Dip Switch Seleclion of EPROM lype 
• 	 25 VDC Programming Pulse Generaled On Board 
• 	 Maximum Programming lime: 16.384 Blls In 

100 Seconds 
• 	 Power Requirement + 6VDC al 300 ma.; 

+ 16 voe air 100 ma.; - 16 voe al 60 ma. 
• 	 TTL compatible 
• 	 Soflware Provides lor Read ing of Objecl File 

from SOOS, CP/M or PROM and Programming 
lnlo EPROM 

• 	 Program Verll lcatlon • Verlflcallon of Erasure 
• 	 Zero Insertion Force Sockel 

List Price Sale Price 

SDS·PROM·100 KIT . $200.00 $1-75.00 

http:m11'l.tt
http:1.f.)r.Vt
http:R.~~;rP.t"111:1~,-.Ms
http:0pe1.al.on
http:s:oor1.g1
http:11111,.11
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4 MHZ EXPANDORAM II KIT 
The S-100 Memory Board for the 80's 
SYSTEMS' ExpandoRAM II is a state-of-the-arl • S·100 Bus Compatible 

dynamic RAM board with capacities from 16K bytes • Up to 4Mhz Operation 
141 16) to 256K bytes (4 164). II operates on the induslry • Expandable Memory from 16K 10 256K 
s ·100 Bus. The ExpandoRAM ll 's design allows eight , • DIP Switch Seleclable Boundaries 
boaros Jo operate from the same S-100 Bus. Page Uses 16K (4115) or 64K (4164) Memory Devices 
mode opera1ion prov ides ttie system with the capabi l • Page Mode Operation Allows up to 8 Memory 
ily of servic ing multiple users wl l hou t RAM In- Boards on Bus 
terlerence. Invisible refresh and synchronlzallon wi!11 • Operales wi l h ZSO CPU 's 
wa i l stales provide grealer reliabl llly, and processing • Phantom Outpul Disable 
speeds up to 4 Mhz. • Invisible Refresh (Synchronized with 

The ExpandoRAM II Is compal ible wilh mosl S-100 
CPU 's based on lhe Z80 microprocessor. When other 
SD SYSTEMS 200 series boards are combined wilh lhe 
ExpandoRAM II , I hey creale a microcompuler wllh ex
ceptional capabi li t ies and leal ures . 

Wail States) SOS· EXPANDOPRAM II KIT (4116) 

• O. l 1tt:lil0f1,1 
Ui~UN"I~ 8803 
ttrit(I' ·~ . ' 11 MO THER 
:;~:.~~1 ::, , BOARD fOR 

Jllf1ln 
• Wnt10Mt\. t.orii- SIOO BUS 
~IMllC>M1r:io•1 MICRO· 
w-m • fft • "'"'1 "U1 too COMPUTEJIS 
c~l lQU.\00 1 

• G11) 1 1»11 QlU1~1G.,l"lftut1t\ 
l.IOClf'l'IKitrP'l l ttl .lo'ICID)llWIN 
1t•l\;lt1t.,1u u1 

• ~tfllU\\.., lflllM!t• •nMc~• Cll!lo 
1 11i'lf0~""'1!0~...:;clCtl'UlV>Ct1 

"'""• lil!'o""ll•Kfll'U.... ... lft •001or:tv. l\l .l 

,.;.[I
• O'• \J~ 11~Cf'!ll l\ '• • l n 11'0r0''" 1Cl«Jfl) • 

\'fC I V0¥1~Do1111(.f l 1llll'I0\1f1UIDrt<.«i 
CM.•np1U1..,lrr<VlltCJOl.\ta~""~tt~d 

~ "'""~ 
· ~tl l!L~tJ<:..<'l l Mldl•W..CloClllUl°'114"11 

.~~; :.~u;i .~~~,~~~~~"ts, ! ll'JOf •5Y 1' Price: 
A\1 9St CW1rf ~l• l 1 1'1Ql .lll~' " l l s.r1>-i1~ ....1n lO'C 

• 1~1111'>1<1 :0 D-J • ! l\(IO~Ultl 
• l l 11~ I U S.l l t-Jf:l ""<•~:trUt• l)lnQrlCO'JllG $29.50 

16K . 
32K . 

List Price Sale Price List Price 

. $460.00 

. $710.00 $370.00 

'J/effiJi Plugboa~s Ill 
/I lJ ,.,, .....

88UOV 
UA1versar M1CJOC.ompu1er / processor 
p l ugr>o.~• r:l use With s -100 ous Com 
01e1e w1rh neat sini.. & '1a 1owa 1e S 3· ' 
10 ·· k 1116 

1-4 
119.9> 

5.9 
117 .95 

8801 ·1 

10-24 
11 5.95 

Same as 8800V e..:ceo 1ptam iess power 
ouses & tica1 sink 

1-4 5-9 
$15.22 $13.79 

10-24 
$12.18 

3682 9.6" . 4.5" 
$12.97 

3682-2 6.5 " x4.5 " 
$9.81 

H1- 0ensily Dual-In-Line 
Plugboard Jor Wife Wrap 
wilh Power & Grd Bus 
Epoxy Glass II 16" 44 
pin con . spaced .155 

$10.90 
3677-2 6.5" x4.5" 

$9.74 
Gen . Purpose 0.1.P. 
Boards wilh Bus Pallern 
lor Solder or Wire Wrap. 
Epoxy Glass 1 / 16" 44 
pin c n. spaced . 156 

3662 6.5'' x4.5" 

$8.95 
3662-2 9.6" . 4.5 " 

$11.45 
P pallern plugooards lor 
IC 's Epoxy Glass 111 6" 
44pin con . spaced 156 

369012 
CARD EXTENDER 

Card Ex lender has 100 con -
1acts 50 per side on ,125 
ceniers-Altached connec
10 r-is compatib le with 
S-100 Bus Systems . $25.83 
3690 6.5" 22144 pin .156 
ctrs. Extenders . . .. $13.17 

S· 100 BUS EDGE CONNECTORS" .s''-7 
(~ 

RS232 & " D" TYPE CONNECTORS • 
P = Pfug ·Male S " Socket ·Fcm ale C =Cover·HooCI 

1116~ BOARD 
.042 dia holes on 

0.1 spacing for IC's 

$174.95 
• 0-300 Baud 

• Bel l 103 

Regular 
$198.00 

• Answer, Originate 

DEALERS 
CALL FOR 

PRICING 

Phenolic 
PART NO. 

64P44XXXP 
169P44XXXP 

MEMORY MEMORY 
2102LIPCLow Power 450ns In lots ol 25 $1 .1 0 
2102AL-2Low Power 250ns In lots of 25 $1.25 
2114-3L 1Kx4 300ns Low Power 8/$50 .00 
5257-3L 4Kx1 300ns Low Power 8/$55.00 
2708 8K 450ns EPROM 8/$65.00 $9.00 
2716 16K 5 Volt Only EPROM $40 .00 

SIZE 
4.5x6.5" 
4.5x1 7" 

PRICE 
'1-9 10-19 
$1 .56 $1 .40 
$3.69 $3.32 

,, 
( 

WRAP POST I 
for .042 oia. holes 

(a ll boards on Jhls page! 
1
j

TWC pkg_ HlO . . S 2.3• 
TWM pkg . 

1000 . _ . .. $1'.35 I 

A·13 hand lnsla lllng ' 
1001 ... " .. s 4, 19 

PRIORITY ONE ELECTRONICS © -~ 
~.,.,;,~7.~~~c~,:;;ss~o~~~~~,5C"R~~:;.2~·..S~.;~~~?....... 
~ ~l nlmum order S10.00 Prepaid U.S. orders less than $75.00 include 5% shipping and hanoling, 

ORDER TOLL FREE 
1-800-423-5633 

MINIMUM $2.50. Excess refunded . Just In case _.. please Include your phone no. 
·socKEl '""CONNECTOR Prices subject to _change wilhout notice . 
pr1co$ DHll!CI on COL.c, no1 We w ill do our best lo maintain pri ces t h ru Feb. 1980 

"'°"°"'"" "'"-00 
oa• 

0 
' - phone orders welcome (213) 894·8171 , (800) 423·5633 

except CA., AK., HI., CALL 

(213) 894-8171 



Interfaces with mos! popular S-100 boards 
Bank selectable: PHANTOM provision 
Draws only 5 watts fully populated 
Desi;ined to work wilh Z-80. 8080.and 8085 systems 
No wait slates required 
16K boundaries & protect via dip switches 
Kli s come with sockets for full 64K 
Invisible refresh 
MEM·1 6130K (16K KI T) ............•.... $239.95 
MEM-16130A (16K A&T) .......• . ..•.... $289.95 
MEM-32131K (32K KI T) . ...... . ......... $309.95 
MEM-32131A (32K A&T) .... .•. ....• .... $359.95 
MEM-48132K (48K KIT) ........ • .•...... $379.95 
MEM-48132A (48K A& T) ................ $429.95 
MEM-641 33K (64K KIT) .. ... .... . ... .. .. $449.95 
MEM·64133A (64K A& T) ................ $499.95 

SD SYSTEMS 

PROM-100 
VERSATILE EPROM PROGRAMMER 

S-100 bus compatible (note: board height 7") 
Dip switch selects 2708, 2716, 2732 , 2758. or 2516's 
25 voe programming pulse generated on board 
Programming time only 100 seconds for 16K bits 
Support-software listing provided in manual 
Program and erasure verification 
Software prov ides for reading of ob1ect file from 
CP/ M and programming into EPROM 
MEM-99520K (KIT) ..................... $175.95 
MEM·99520A (A& T) . . .... . . ... .......... $225.95 

SD SYSTEMS 

EXPANDOPROM 

S-100 bus compalible. uses 2708 or 2716 EPROMs 
Drp switches allow selection of : each EPROM. 16K 
or 32K boundary, wail states 
MEM-32220K (KIT) ..................... $149.95 
MEM-32220A (A& T) .............. ... .... $199.95 

GET THE INSIDE TRACK 

JADE DOUBLE-D 
DOUBLE DENSITY DISK CONTROLLER 

Read/ wri te single or double density, 8"'or 5 '/,""drives 
On board Z-80 insures reliable operation 
CP/M compatib le in eilher single or double density 
Densi ty is software selectable 
Up to 4 single or double sided. single or double 
density drives may be mixed on the same system 
EIA level serial printer interface on board -up to 9600 
baud (perlect lor despool ing operations) 
All the hard work o f disk access is done by the on 
board Z·BOA and 2K memory. leaving your host 
CPU free for its normal duties 
Uses IBM standard formats for proven reliability 
THIS BOARD REALLY WORKS 111111 
IOD-1200K (DOUBLE·D KIT) .... ........ $285.00 
IOD-1200A (DOUBLE-D A& T) ........... $349.00 
IOD-1200D (MANUAL ONLY) .. . ......... $15.00 

SD SYSTEMS 

VERSAFLOPPY II 
DOUBLE DENSITY DISK CONTROLLER 

Single or double density floppy d isk controller 
985600 bytes on B"' double sided diskelles 
259840 bytes on double sided 51/ ," diskettes 
S-100 bus ( IEEE) standard compatible 
IBM 3740 format In single density 
8" and 5 1/,"' drives controlled simu ltaneously 
Operates with Z-80, BOBO. and 8085 CPU 's 
Controls up to 4 drives 
Vectored interrupt operation optional 
IOD·1160K (KIT) ................ ....... $335.95 
100-11 69A (A& T) ....................... $385.95 

SD SYSTEMS 

VERSAFLOPPY 
VERSATILE FLOPPY DISK CONTROLLER 

IBM 3740 sch sectored lorma t 
S-100 Z-80 or 8080 compatible 
Controls up lo 4 single or double sided drives 
Compatible with all popu lar disk dr ives 
CP/ M compatible 
Listings for contro l software included 
IOD-1150K (K IT) ....... .. ...... . .... ... $189.95 
t00-1150A (A&T) ... .... .... ............ $239.95 

NEW 2 OR 4 MHz REV. C BOARD 

THE JADE BIG Z 
Z-80 CPU BOARD WITH SERIAL 110 PORT 
2 or 4 MHz switchable. on-board 2708, 2716, or 2732 
EPROM useable in SHADOW mode (full 64K RAM) 
Automatic MWRITE generat ion i f no front panel 
On-board USART for sync or async RS232 
CPU-30201K (KIT) .... ....... .. .... .. ... $159.00 
CPU-30201A (A & T) .................... $209.00 

SD SYSTEMS 

EXPANDORAM 
4 MHz RAM BOARD EXPANDABLE TO 256K 

--..., 
S-100 bus compatib le. up to 4 MHz operation 
Expandable memory from 16K to 256K 
Dip switch selectable boundaries 
Page-mode allows up to 8 boards on the same bus 
Invisible refresh : PHANTOM output disable 
Designed to operate in Z-80 based systems 
MEM· 16631K (16K KIT) ........ .. ....... $295.95 
MEM-16631A (16K A&T) ................ $345.95 
MEM-32632K (32K KIT) ... .... • . .•.• . ... $389.95 
MEM-32632A (32K A&T) .......• . •. ..... $419.95 
MEM-48632K (48K KIT) . ....... . .•..... . $444.95 
MEM-48632A (48K A&T) ... ....•.•...... $494.95 
MEM-64632K (64K KIT) ..... . • . •.•.... . . $519.95 
MEM·64632A (64K A&T) ................ $589.95 

SD SYSTEMS 

VDB-8024 

ill 
BO character by 24 line display. 7 X 10 dot matrix 
Composite or seperate TTL video outputs 
On-board keyboard Interface with power 
On-board Z-80 and 2K RAM 
Blink. underline, reve rse. protect . up/ down scroll 
Upper/ lower case charac ters, 32 special characters 
Optiona l 128 user-programmable characters 
IOV-1 020K (KIT) ............ .... ........ $329.95 
IOV-1020A (A&T) ....................... $389.95 

SD SYSTEMS 

SBC-100/200 
2 OR 4 MHz SINGLE BOARD COMPUTER 

S-100 bus compatible Z-80 CPU 
1 K of on-board RAM 
4 EPROM sockets accomodates 2708. 2716, or 2732 
One parallel and one serial 1/ 0 port 
4-channet counter timer chip (Z-80 CTC) 
Software programmable serial baud rates 
CPC-30100K (2 MHz KIT) . . ..... .. ...... $249.95 
CPC-30100A (2 MHz A&TJ ......•.•... .. $299.95 
CPC-30200K (4 MHz KIT) . . . . . . .. $289.95 
CPC-30200A (4 MHz A&T) ......•.. .. ... $339.95 

250 BYTE February 1980 



PRICES SLASHED FOR FEBRUARY ! 

CALL TOLL-FREE AND SAVE 

800-421-5809 CONTINENTAL U.S. 
 800-262-1710 INSIDE CALIFORNIA 


SD SYSTEMS 

Z-80 STARTER KIT 
COMPLETE Z-80 MICROCOMPUTER 

On-board keyboard. d isp lay, EPROM program mer. 
and casse lte interface 
On-board S- i QO interface 
Wire -wrap area and room lor 2 S-100 conneclors 
Two 8-bit parallel' 110 ports, 4-channel CTC, 5 
program mable breakpoin ts 
Examine and change memory, 110 ports, o r register 
CPS-30010K (KIT) . ...... . . ..... .. ... .. . $279.95 
CPS-30010A IA&T) . .. . ..... .. .. . . ..... . $349.95 

JADE 
MEMORY EXPANSION KITS 

FOR 

TRS-80 APPLE EX/DY 
Everything you need to add 16K ot memory to your 
computer. Your kit comes nea11y packaged with 
easy lo tallow Instructions. In just minutes your 
computer Is ready lo tackle more advanced 

software. $75•00 

AVAILABLE IN FEBRUARY 

NEW JADE P/S 1/0 
PARALLEL /SERIAL/INTERRUPT BOARD 

Z-80 SID/ PIO, 2 CTCs, expands lo 2 SIOs, 4 CTCs 
4 serial ports (async, sync, bisync, SDLCI HDLC) 
2 paral lel port s with lull handshake 
Software baud rate generators. Interval timers, 
counters. and generates 32 vectored in terrupts 
Des igned espec ially for MPI M mult i-user multi 
tasking operat ing systems. For use wi th Z-80 on ly 
IOl-1045B (BARE BOARD) ... ... . .. .. .... $45.00 
t0t-1045K (KIT) .... ...... .. ... . ........ $169.95 
101-1045A (A & T) ..................... . $224.95 

MICROPROCESSORS 6800 PRODUCT 
F8 ....... .. ......... $16.95 682\P .............. .. $5.25 
Z60 12MHz) , .. , ..... $10.95 682BP , .. .... .. ..... . $12.00 

6834P . . $16.95Z80A (4MHz) . . .. $14.95 
~-------------------l CDP1802CO . . . . . . $24.95 6850P . $4.80 

6502 ......... " ..... $1, .95 6B52P . . $7 .SO 

INTEGRAL DATA SYSTEMS 

THE PAPER TIGER 
132 COLUMN DOT MATRIX PRINTER 

Up to 198 CPS 
1.75 10 9.5 inch adjustable 
trac tor and friction feed. 
Parallel and ser ial 
Interface. 
98 character ASCII set. 
80 to 132 co lumns. 
6 or 8 l ines per inch . 
Eight software se lectable /.· , 
character sizes. '-'---"'"-------"-----' 
110, 300. 600. o r 1200 baud. 
PR M-33440 .. .. .. .. .. .. .. .. . .. . .. . . . . $995.00 
PRM-33441(wilh graphics & 2K bu lfer) . . $1195.00 

GUARANTEED PREMIUM QUALITY 

JADE DISKETTES 
MAGNIFICENT MAGNETIC MEDIA I 

s y," single sided, sing le density, box of 10 
MM0-5110103 (SOFT SECTOR) ......... . $29.95 
MMD-5111003 (10 SECTOR) . . ..... . . . ... $29.95 
MMD-5111603 (16 SECTOR) . . . $29.95 
51/ ;' double sided, double density. box of 10 
MMD-5220103 (SOFT SECTOR) . . .. . .... . $39.95 
8" single sided, single density, box of 10 
MM0-8110103 (SOFT SECTOR) . . .. . $34.95 
8" single 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 6800 .. .. . $12,50 6860P . $9 .25 l----------  --------
Dig Ital Re:a.earch has done ii again! Thi s r.e w release ol thei r 
1ndusl ry standa rd d isk operating sys tem is bound to be a n 
even bi gger hi t than l he odg1 nal .... ersion. Alt of 1he 
fundamental tile-size resu1cti ons of release 1 have bee n 
eliminated. wh ile maintaining full compatibilily wi l h l he 
ear lie r versions. This new release can be rield -configured by 
the user for a si ngle mi ni-d isk up through a mul tiple d r ive 
hard-disk syslem wllh 12B m0gaby1 e capilcity . Field 
co nrlgu ration ca n be accompl ished easi ly thro ugh use o l l he 
Mac ro Libra ry (DISK DEF) pro,lded wil h C P/ M 2.0 . 

A powerful operat(ng system for only ... $150.00 

6602 .. .. .. .. $20.00 
6008·1 " .... ........ $15.95 
6035 .. .. $24.00 
6035..S ...... $24.00 
B080·A .. ..... ....... S\0.00 
6085 .... " .. " ..... $23.00 
TMS9900TL ......... $49.95 

BOBOA SUPPORT DEVICES 
8212 .. .. ....... .. .... SS.OD 
8214 .. .. . .. $4.65 
8216 .. .. . .. .. $2.95 
0224 (2MH>) ...... ... $4.30 
6226 .. .. . .. .. .. . .. . $2.75 
8228 .. .. .... " . .. .. $6.40 

~-------------------l 8238 ............... .. SS.40 

JADE'S NEW MOTHERBOARDS 

THE ISO-BUS 
WE'RE PROUD OF OUR MOTHER I 

6-SLOT 
BARE BOARD ... .... .. .. 
KIT ......... . ...... ..... .. ... . . . 
ASSEMBLED & TESTED .. .. . . . ...... .. . 

12-SLOT 
BARE BOARD .. .. ... . ...... .. .. .. .... .. 
KIT .. .. .. .... ... .. 
ASSEMBLED & TESTED .. . ... . . . 

18-SLOT 

$24.95 
$49.95 
$59.95 

$39.95 
$89.95 
$99.95 

BARE BOARD . .......... .... . . . , $59.95 
KIT .. .. .. .. . .. .. .. .. .. .. .. ...... $129.95 
ASSEMBLED & TESTED ........ .. .. .. . $149.95 

SPECIAL PACKAGE PRICE 

ROCKWELL AIM-65 
KIM-1 compatible 
On-board printer 
Full ACSll keyboard 

AIM-65 w11K RAM..$375.00 Al1•1--"'""=~]/f!f. 
AIM-65 w/4K RAM •. $450.0 
BK BASIC ROM..$100.00 
POWER SUPPLY ..$59.95 ~; . . 
CASE tor AIM-65 ..$49.95 
4K Assembler/Edltor..Sa~o.:Oooo~~~~~!:j

Special Package Price $599.00 
4K AIM-65 . SK BAS IC ROM , Power Supply, and Case. 

6243 ................. SB.OD 
8251 .. .. . .. .. $7.50 
8253 ........... ..... $20.00 
8255 ............ " ... $8.40 
8257 ...... .. ...... $19.95 
8259 ' .. ..... ....... $19.95 
8275 .. .. .. .. .. . ... $69.95 
8279 $17.70 

USRT 
$2350 .......... . ... $10.95 

UAR TS 
AY5-1013A ........... $5 .25 
AY5-1014A ...... . .... $8 .25 
TR 15020 ............. $5.25 
TMS601 I .......... .. $5.95 
IM6403 .............. $9.00 
BAUD RATE GENERATORS 

MC14411 ........... $10.00 

6862P . $12.00 
6875L , ..... $7,30 
6BBOP . .. .. . .. .. $2.50 
CHARACTER GENERATORS 
2513 Upper .......... S7.95 
2513 Lowf!r . . . . . . $6.75 
2513 Upper (5 •oil) . . .. 9 .75 
2513 Lowor (5 •oil) . . $13.00 
MCM6571 up "ctn . . $13.00 
MCM6571A down sc1.n$10.9S 

PROMS 
1702A .. $5.00 
2708 .. .. .. . $8.95 
2716 . .. . .. ....... $39 .95 
2716 15•1 ............ $39.95 
2758 (S•I ........... S3o.oo 

DYNAMIC RAMS 
411614160 B for $74 .95 
210414096 ............ $4 ,75 

SPST DIP SWITCHES 

it lilt 
c 1 J 4 15 I' S 9 JO ........." 

PART NUMBER 
SWD-103 
SWD-104 
SWD-105 
SWD-106 
SWD-107 
SWD-108 
SWD-109 
SWD-110 

NUMBER OF SWITCHES PRI CE 
3 $1.00 $.Mii 
4 $1 .05 Sl<'!O 
5 $1.10 $.1.K 
6 $1.15 S.1.28' 
7 $1.20 $-h3"' 
8 $1 .25 ~4 
9 $1 .30 U<etl' 

10 $1.35 ~ 
21070 -4 . ........... $3 .95 t--------- -----------
TMS402714096 ....... $4.75 

STATIC RAMS 
21l02 {450nol ........ $1.50 
21l02 (250na) ........ $1.75 
2101 -1 .............. ' $2.95 
2111 -1 ..... ...... $3.25 
2112-1 .. .. .. . .. S2.95 
2114L {450n1) .... $5.75 
2114L{300no) . .... $5 .95 
TMS4044 {450ns) , . , . , $8.00 
TMS4044 (300na) . . , .. $9.95 
•10D 12oon1) ... , ... . . $9.95 
4200A 1200na) , . , ... , . $9.95 

SPECIAL FEBRUARY PRICE I 

NOVATION CAT 
ACOUSTIC COUPLER/MODEM 

Lei your computer 
talk to ot her co mputers ! 
Bell Systems 103 compat ible 
300 baud. answer or orginate 
IOM-5200A (SALE PRICED) ... . 
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Tl 99/4 

Finally' Wl•'vc l1P.ard so much ribOut 11 and we arc 
proud 1octtur 
• ColOr • Up 10 72K. • 16 CoJGf Grnohics • Music • 
Sound • Sol1cJ S1aw Sottwa1e 

LIMITED QTY $11 50.00 

z00 
Starter 
Kit 
$249 

* ZBO Cen1 raJ Processing Unit w1l h 158 
lns1rucl1ons_

* On·Board Keyboard and Orsplay. * Ka nsas City S!andard Casselte Interface. 
* PROM Programmer Buil t on-board.
* Expansion provision for t\·10 S·100 

Connectors.
* Wire Wrap area for cu$10m ci rcui try. 

:-"'() 

..,. 
VDB..8024 
Video Displa_y Board 
$319 KIT 
With On-Board Z80 Microprocessor * Full BO Charac1e1s by 24 lines display
* Charac1ers displayed by High Resolution 

7 :ii: 10Malm;
* Keyboard Powe• and ln1er1ace.
* ComPos1to Video Output
* $epara1c ITL Lc~·cl Synch1on1za11on and Video 

Ou1pu1s 
* 2K Bytes lndependcn1 On·Board Mcm0<y.*On·Boa1d ZBO M1cropiocessot 
* Gl+ch free Display 

TRS-80/APPLE 
MEMORY EXPANSION KITS 

41 16's 
16K (200/250 ns.) 

a pcs. for $69.95 
w/ instructions & jumpers. 

HICKOK 
LX303 
$74.95 

.5%, 3'h dig il 19 
Range DVM, Yi' LCD displays 

runs 200 hrs on 1 batlery. 1 O Meg 
Ohm lnpu!. 1 yr. guarantee. made in 

U.S.A., lest leads included. 

Ava llable Accessories 
RC-3 115V AC Adaoter •. , ,, . .. . , ..•. 
CC-3 Deluxe Paelded Vinyl Carrying Case 
VP·10 X10 DCV Probe Actaplert 

S7 .SO 
S7 .50 

Prolector 10 Kv ___ _. . ...... $14.95 
V~O 40 Kv QC Probe._ . . _.. 
CS-1 10 Amp Current Shunl 

S35.00 
..... S14 .95 

SOL·20 
WITH 
CP/M 

Now you can use lhe SOL-20and lake 
advaniage ol the unlimited CP/M based sol1
ware that is available. 

NEW $1095,00 
USED $795.00 

SOL nKRA (expandable to 65K) RAM 
boards. Assembled and socketed w/o 
memory, data delay and proms. 
On ly .......... .. . . .. $139.95 

Oala Oelay Lrnes .. S29.95 
Sol·20 Keyboards ..... .... Only S 139.95 
Sol Keyboard Enclosure ....•.. 544 .95 

SBC·100 

FLOPPY DISK DRIVES 

MP1ast-t:. 1 ~··. 11011acks . 27900 
ShugartSA400·5 ' " .. JS tracks 295.00 
Shugo•I 800/ ijOIA 8 .. 495.00 
Siemens Shugar1 Comp.,11blc 

MOdel 120·80. 449.00 

PER SCI Model 277 Dual \ 195.00 
WANGO/SIEMENS 5•," 0 n'e 290 00 
MPI 852 s• ·.-·Dual . . ... . . . . 395.00 
WANGO/SIEMENS 282 Duol 5''" 

395.00 

EXIDY SORCERER 

.AdaS1Ei995 

••• and it's COLOR SALE $1 00.00 OFF 

"The Compucolor II" 
a oersona1co1orgraonics sy.~tem IOr rile modern compulor man 

• Color Graphics IY Color CRT ~* Proven 8080A CPU System 
• 16K Ex1ended Disk Basic 

: ~~ !~ ~~~: ~~yMKeybo;.rn
* M 1md1sk Drive 51 2K Byltl'S/S1de 

Modl!I 3 w/8K. 72 Key Keyboard , AS232 ~:~~ IS 1595.00 
Model 4 w/ 16K. 72 Key Keyboaro. RS23 2 Sl00.00 51895 00 
Model 5 w/32K. 72 Key Keyboa"'· RS232 OFF S2195.00 
Ophons: 101 Key Keyboard Add S150.00 

117 Key Keybo••d Add 5225.00 
Forma ned D1skel!es 2/ S9 95 
PrOgrttmmed 01ske11es , S\9.95 
D1ske trn Library Inc Hangman. Othello. Ma1h, Chess: Starues... 
Blackiack. Cubic Tic Tac Toe. Finance Vol I. Finance Vol. II. Bcr1ds and 
Scc:urilles. Asse1nbler . 'rexl Editor, Person;il Dai.a Base S19 4 5 529.00 

ATARI 
800&400 

ATARI 800 $899.00 
Inc ludes: 
Computer Co1lsole 
BASIC Language Can11dgc 

AIM. 
Z-80 ba.scd s1ngleboard 
computer by SD Sysrems 

·l MJ ... , 
Com1Jule1 

Sirw 1tt' C..·ud 

RCA 
COSMAC VIP 

~KIM· 1 
Now only 
$179.00 $375.00 

* 1K RAM 

* RS232 PM 

l.•. ,.- ,.,r, "~ S.r·J'•· (.··a c,~t;p,i.' 
"'f· <•!.. ,,,.il','t' A h• 11 1 ~•"1 '"" 

1••"''" ...•·/~1<"!1llf·1• l .- o f ·1 1 •••1· 
'>· ' 00 I-~ ' "'" <Jo~ J.'• J '""I·· '"'' 

* * Pt'Ywer Supoly 
* On Board 20 column 

alphrmume11c 1mnie• * 4 channel coun ter/timer '3CC W1.\ .•-1·....,,,.r $450.00 
P.QCO~"°' .a.'>•r I 11 N[WLOWP<UCE $249,()() 

Assembled Regular price 
5299.95 

wl Sanyo 9" Mon11CH· 
5169.95 

Adu S59 95* • C,ssetle Recorder 
Md S44 95 

* * Sa1\°"0 9 " Monito r 
AddS16900 

AtJd L!nctosu1c S:29.95 

w/ tt< r.tAM 
w/ •IK RAM 
A."isemtiter ROM 
BASIC IN ROM 
Power SlJppl 'I 
Enc1osu1~ 

SJ7S 00 
S450 00 

. Add $6$.00 
Add 510000 

Add S69 95 
Add S49.95 

Kil . 
Assembled 

5239.00 
. S369.00 

h'll l1u.(:loQnS•t 1~'i .,.,,,,. ' 
•:.i ..  • • ..,. ,.. _..,•. , ...... .,O>ln 
MOM C-''1acrly ti ~ Et"• 
v.t11..... coon .. i Hr 
~2.M tn1~ It""' o.'1t S:k(.H,' rln •.1 

IU.M C•111at1ty 1... (1.•1 
.~ 1.1· ..·' JQl.)\,l l•• .' lf' 
ftAM TJIMI 4<1-b ._.,,, 

$1099 w/1 6K 
$1249 w/32K 
$1449 w/48K 
g~~~~~, ~~~,~·g~ 1:ii~a~l~1~;~~~Pr~1~ 
PEl , APPl.E anti TRS-80 nllo a r.orn· 
plola ex11<1ndablc comJ)u! Cll svst m 
• • UO l'!Jifl<,,11.5JQn lu1 S1 ·1900* * VL'> lfl Eutl'I Ounl F10l'll~Y Aod-01 1 

Sll9900 
Adel 544 95 

APPLE II PLUS** 
(limited offer) $ OO 
16K only 990• 

Disk I 47500 F11mwa rll C:uo 175,00 
Dis~ 11 w/Con trolSe1 57500 Proto C;;ud .. 22.00 
Pa.s.c.a 1 r~ra . t.175.00 M & R M odulatot • 29.95 
Pi.lrol lel :"11nt'1• G.lrd 16500 Sanyo Casse110 54.96 
CommorMCal1ortsCmd 2'000 16K Upgrade Kit .. 6995 
81.l 5'3nc:;.sSoll:\..-tuc PkQ . 62500 Applll' R:id10 C3r 159.00 
10Meg.1byt~HardO.s.1o. 4sgsoo eR Floi::py C4;inrroller • -350.00 
D.C 1-tl'.lyC!s Moi;jcim , 3'19 95 Heuristics. Sp0-0chl<1b ~ 79.95 

~~::.":...r::.r- 

~.: 

~;;~... ::-Iii 

Edu~tlon Syslem Master Cartridge 
BASIC Language Programmino 

Manual 
8000pera1or's Manual wf No1ebOOk 
Al~n 410 Progrnm Rccorde1 
Guide lo BAS IC P1og1amm1og 

Cassone 
BK RAM Madu le 
Power Supply 
TV Switch Bo>. 

ATARI 400 $499.00 
Inc ludes: 
Computer Cansore 
BASIC LJnguagc Ca11ritlge 
BASIC L<UWJoagc Programming 

Manual 
400 Ope1a1or's Manu;i1w1Norat>ook 
Power Supply 
TV Sw1ICh Bo.Joi 
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S-100 32K h1'5"5 21; .it 
ASS[ l"-.~BLED 
·15Qn<;, 599.00 
:'5011-. Ei99 5 
!J~u (' Brr,1rd .19 95 
13,111· Bom rl .,.,.all ri.arr .. IP..,., rrwn1 ~q 95 

RAM 65 ( 16K Sratrc wJM emocy 
M ar1,;uemen11 
~ M H.;:: S299 00 4 M Hz S~99 00 
RM 16 l i6K S;a11c wlBan k SelecH 
~ fl.H I .!. S2·19 00 4 MH? S.329 00 
t 16K /\sscmbleel & T s1ecl Usmg Low Power 

2 11 ,, ·,1 ~- . 
LOGOS I SK 
t,t,:S [ r.1 Bl[D 
. ir~n II' t 49 95 1-:11 tl ~()u•, I ?~ (l 5 
;t•1or1, 169 .95 :"50w. 1•19<)5 

(),1H 1;c (30.1·0 ... om~1 S? L ~J5 
Sc;.·1·1.1101lr .,- 8 11y 1,H P.K -1!"l11 r"; K11•. S 1 I I 00 

* i6K w 1l h Jl1mpe1s & lnst1uc11on5 
lo• c11har Le ... cl I o r Lt:~"el II S69 95 

• 16K fo r Apple ti U pgi~dc $69.95
* Sriiec 1 ~ 1 TRSSC Schema 11c . . . S 4 .9 5 
• Expansion ln1 erface Schcm:i 11 c S -t 95 
• Ex aos1on ln•crtace Connector 7.95 

EXPANDORAM II MEMORY KITS
* Bcmk Se1ec:1t1 l, 1.:> * Uses 4 1 16 200 ns.
* Wt1 IC Pr o1cc1 * Pov.C't AVDC .!. 1 VDC
* Ph,:m1om • Uo lo '1 M H;: 

E..q1~m.Jo6•l K11M11 01 
l 6K 5248.95 
32K 535800 

FRO M INTEG RAL DATA SYSTEM S 
MODEL 440 "THE PAPER 
9.5'" ad1l1 S!ab le tmctor TIGER" 
leed. pa ra llel S serial 1/0. 
13 2 colum ns. software 
seteccable chamc te1 size, 

·~--------•••111!1!!!!!!!!!!'1• 1'0,300,600. 1200 baud. 10 198 cps. 5995.00
TRS-80 ADO-ON DISK G'a hoes o Han w12K bulle' add . . S199.00 

• V IS ! f, V·J;O "11f-.11 01$K 

~ * ~~ IM ::~~r·· .~~o;?~~~ ~. 
• ·1 011.i ~ 1>'11<11 ,., .... 

• U1·.~ D •.1 1fl· •· Oi•n<;1 t1 

E~ 1 .. 1n·-.1nn r.1 0ti11 111S.2J'9 CO 
.' °''~If' Cr.t}I€" :.cw S::.?9 95 
.\ Q·, .1' C.otll r· ."lr: l r S39 9:5 

S-100 ADD-ON MINl·DISK 
• VISTA V·200 M1n i11 opn y 

Syslcm 
• 20t1K Byte Ca pac i1 y* Ooulllo De•1s11y Drn·e* CP/M & Basic "' E~* Double OenSJ!y Con11ollc r* Coe,~ and Power SlJOPly* Assembled & Tes ted Ready 10 Plug In 
• EXIOY. HO RIZON. SOL. otc Com1>a l1blo 

S-100 ADD-ON DISK 
SUBSYSTEM 
• VISTA V· 1000 Floppy Disk 

Su:>system
* J2JSh~i g<11 1 8"0 1 skD11ves* Gas.c wi1h Fa n & Powe, Suppl'f 

: ~·~,~ 5: ~~~~~~~ 1 ~~S1;~; ~r~' c~ud
* Fu ly Fac1ory Assemble d & Teste r! 

LOW·COST ADD-ON DISK 
SUBSYSTEM KIT* Wl Fr Dme ::;.* VISTA f loopy Con1rollru 

MOTOROLA EXORC1$ER COMPATIBLE 
~tiOO t.1 PU r.~Mult: w IOBOZ CPU ~ 5 00 
Qf,Q l l G Sla l M olner Baartl 17500 

~~g~ ~·$~(~9~~~1\ ~ e r.. ~~~.1~~1 Rae~ M oun11 1 ~gg 
9f'l{l-1Sw.rcnmodc Sys1crnPuw.-;orSuimlv 250 00 

g~ ~ ~ ~~·~~ ::t~o~r~~7t~~;~ JQ oo 
:16:.:!0 113 Ctrari.ncl P arn llc l 1/ 0 MOOulP 2'!)§ 00 
!If$:;?:? $(-11a11P:11a11e-1110 Cof1,bO 
0 62'1> ~K St:i 11c R;\M M Qdule 
9 61?7 1OK S:.t111'.: -1501l!i 
!)&JO C.;.r,1 E :t1C"ne1("r 
96·1 0 Mul11p lt_• Pr Or,Jrammabl~ Tim ll..'r 

12.1 f1111c-c;.1 

~6~0 aCn.'lfUW!l Duple.. se..::i l 1'0 
96 10J J2•.J2 1·0 M odulC> 
96702 3.:! P~11n1 Rocd fi l'la.,. M OirlHlt'.! 

GllOO BARE BOARDS 
'9 20-0 S45 00 960J-O 
il36.i]6·0 .:5 DO 9500 
9650"0 .; 5 _00 96 103 
9Ei01·0 5000 96702 
Also ,;Mt EVK Svs.tem In Stoel>. 

2"9500 
·~ '13500 
0000 

.J9500 
J 9500 
2'5 00 
3~0 00 

27 00 
5500 
5500 
'500 

TASA touch activated solid 
state KEYBOARD 

• Fu ll 128 oos11 1on B·b11 

•1111'!....~-.J:• •~~~:~,code. 55 
DOSd 10 n S 

• lmm,1ne1os1ahcch.~1gP 
• Low pow e r 

Onl .. .. .. . 89.95 0 11 o na 1s1ana . 15.00 

UV "Eprom" Eraser 
Mod el UVS·11 E $69. 95 

~~11\l c!~.~ ; I~~' '. ; ;:•:::,::'. .. 1 11 nit· 

t..:'rJot•r1er1t t• 
Mod el S· 52T. ,, S265.00 

Pro tcssmn;lf l m1~1 ., t • 1:ll M oflet 

TARBELL FLOPPY INTERFACE 
• Z.f:l0180BO S 100 Cri •11r>a l•tJl" • UstJ·, C Pt,l 

ll.'osemt>lctt to r Sht1gi111 SALE S25D .D!S 
l;,') ..t,)ml) lt1CJ Othol"• D11 ~ r· ~ 52'611 5 
1(11 £ 1 11'\ClS 

Bore Bo.orl'.I SJCJ 1J 5 1l'.Nx ;.•lc1 S 10 001 
t.... f"mCJ.P,' .:01'~!.·(•·-· • l'· ....... . , , ~1.u~.·~\(Nl 

V1"w Oouti1'-' D•·ri~11 r5 •, Cnntr n1·1·r (, .• , •m i-299 00 
SO v ...~..a F•ot1.nv Kor II s.:•~Cl 00 
so Vers:. F IOP!l'o' .;~~ e r11l)IP-l It s169 00 
T:1rti1•I C:iSWltf' llOi<1t S l 1500 
S;i le • 177 1•01 Fl-0001C.tuoi $~7;. 
VISfll. Fto1my Con1ro11m ij CShurpr1Cami>1 5259.9~ 

NEW CENTRONICS 730 PRINTER 

@ 
uses a ny papt:u roll, t;m to l(i, 

~ 1S8W. ~h;~1 do~6 n~; ~~~~gr 
CPS. RS232 or 11arnllcl 1/0 

DATA BOOKS • COMPUTER BOOKS 
I !H9 1C i.t.h l_., .\')I) ~ r..•••11.•(S ~ M.1r"' I :>~ 
·isc nL Cln• ,1 , ,Vi rr •('l •,•c-,..i.n ..., r.,1 .i i)~, 
:i<.C L•""-'·" .t fl.~ :.r., l'.l BD!JQ.1o '.1,lo" WI :!. (;~ 
n 5C L• .... .i• 11.o•t'I ~k1 ""5 II l ~~• .:.. r.•D Sr.•H'o"I • . Lb• OI~· • ... SI~ 
•r<"rCC MOO 1l!• :.r." •,q)., L S. 10 , 1• ~ 1r.o!l-
USC J,io'lt'D'Y J !t!t O• 1.•0f· L5-J Cl. 1•.1 "' 11 ~ 
1111.,,1 O:i.rnDOa~ ·HI'· t1,1tt t\ "-·1.r·"'I f)o l . ~~ ..,, ~ .:r fl5
l~r.,I • . • C~ fl~ 1o.1;:i." u 111 · ~a n 1..., ,. , , r:ci,... , ,1 n.1t.1 1 r.o~ 

S,1.Li= • 0$9;0AWE OOOllS •SAL.Ii 

11 ,1 •<l li'IM ll': • C\~Val il 
11 111 6 10 t.l lC I O~ Vol I 
Olll!C'l ol. iUrtQ•.mr-n•"'il 
UI OO P10:-)1,,,,....., ....:I 
l ltOJftotir.l'*11 IY'I () 
v'•~ II s,,,..,,,. R,•,1 f !.1<::•('1f""• • '-''•'V' >It U"•d•·• 
v..1 ll• Sl)'"" Ro-o~· S11."W"l"f D~ ••, • .,, D r.1o .. 
111"{11r,i •,• oeo, •.• cr1 11 

SillLI: • OILITMIUM COW.PU'rl:A OOOKS • SALE 

U'"'lt"•V~ni>riuCcl":J-'P•, 
oo~ r.• -rnci:-'l'~~r ·" f · ~·' ..,, ..,·~ 
B· ~J ·•n.""1 aAS>C 
R1 g.n.,n•-.i;i·.Qi...~ .... ~i:;, ,,.t1o' 
F'r· ~ f'ul "9~•hn .t. Jr: , G~·lt' lo C~""'I ~ ' "'~ 
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SOCKETS 
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TEXTOOL ZERO 
INSERTION FORCE 
SOCKETS 
, .. I '" ~ ' ' : r 
lf) l ".11li1ll," 

CONNECTORS 
(IC\."0P1n•,,· I.'• 
( •rt,··,.-;r, ..,,,,,. 
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CHARGE COUPLED DEVICES 
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' 0, " j ·., I ,. ,,,., •'•" • I '< ~• f~ I ~• ' •"• looo1, o,. ,ll 
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'" ~' •I I 

l f 1l' 1 , 
11'1'1 I • . "' 

" ~ 1 I I '"•r tt 

'" ' ' .. ,,,,.,. 
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Hl JOU. N1..,•tot" w1L09 < ft. '<t 'io ,... ...v. .•,.,
tit m11o N"'•Loo· r wl ~ OQo: .fl ')('. 
Tll Jll l jrt•AlloOC1UUI IJ"'" I\' I 'o'~ l• ·t· "'""' ~ " 
MMI ;111 ,1.1 0· n,.,1 Nph;\· t~ ,,,.,,....r 

MMJ lOll :•n1· fl<ot! Ali'.#1~ 'l • " '~'• 

'o'J' p,t., J\o "' lh•I 
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SSoliCN 

~~01 11.nr,.
(...1 1() .111-:..eto:m!lJ'"'1IZ·80/Z·80A/8080 CPU BOARD -tO"iO ·I No l 1t i9 /V., 
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• Power Supply .Lrnd lnler· 
•1flUO•l ll • 1 1:';'P.t1I 

~ (j""f' ~ti. • I I If ""I 1•1· 


* Ori boa'd 2708 • 2708 1nc lufJcd (450n s I
* Po wC"r an Jun1p • c.o mnlPh?ly '>(lf' kt •l"cl* CP/ M Dl'Sk Ooera rrng 5yS10m .'• ..i-.. 111 1,J\111 ·~ .. ,_ 

1• so- of 1O Ots~e1 tes • 2·80 Assembl ed and Tesled . '5.185 00 l (J,1 1~, I p,,f,,,1 .11, 

S.129 5 
S M !"i 

~:!• 1 I lj ') 1 l•'J• Z·BOK11 ........... 

• '" ll• 2·80 8.arc PC Board . . ~::'.~~ ~ .;~ .~. 7.. 1~ ' 

IMS STATIC RAM BOARDS , • f!ot <1MH.;: Sr.icC!o t..d<J S 15 00 . ~~0 ! • • • ~ I9
:'.:,~~n t • ~ · I 1'J;BOBOA Ku ,"'" Mi'.!nO•¥ M.ipn100 * Low Powe• s& PROMS8080A AssPm!Jled• P11.1n1 om * Assembled & h~sted 

Rf'1 -1J 1111tH ' l"l f l4· rJ t>•• Alo t~am1c1 os •1s1c 1 ns 
S-100 MOTHERBOARD SPECIAL 
8 .slot exp.a nd.able w/ 9 conn 

250 11s "1 ~0 ns 

jjK S l:l tH s2onoo s 1s900 •09 S69.95 . _ NOW S52 .9516 K S t::H•l' $449.00 SJ99 00 
.1? K S 1;i11c 5799.00 S699.00 

SIEMEN'S FLOPPY SALE D 
• Specia l b uy w h1re 

ANADEX PRINTER supply lasls 5ollli il:tz:J 3:t I l!l •• . • . •.• . •• ~. 111 0 
• a - Dr1ve Wll h DoubJe· .~;:is1 •5 !11:7 , A r1s1 t (. fJ!i 

seoal Sprocke1teed. 80 cols. 
Mt'l<lVI DP-8000 con1oac t. irnpac l. varn llo1 o r 

~?$,:tl J.."' . ff 2 :?i() 
8]~1~Y ;>!il'i • 4 J ~,() 

Density 
• 9 0 Day warran1y S449.008d lmestmrn . t~1 ·fhrac t 1on n l .R.?$111J.2!iG • 41lS1 J !o-0 

.H.:>S,;)0:01:l • 4 (0CI f, W 
trst OM'~If! :r;i , i1 _, I)~

ACOUSTIC MODEM~ l!J:S-?.J '•'l":.i 
Now only •.. S89!) 00 

lllS IJI 1·t 'II~fi'_~~T~~l~d CAT '" ~ 1,! <JL,tllS 1llFLOPPY DISKETTES -:i0 
51* ... M1n1d1s ke11es ... \:~,c~ CHARACTER GEN 

Sot rsec tor, 10Sector. 165 CIOr 9' 10~\"'('{ S ~~,;~,3Oug ln111 S= .·'.lo1J·l~J I 1!:-V•Ui•I • 

;:.>!) t j-(10~ 1!1.V'. L•• J. o••


S4 25 Each , IO/J9.95 \)t>'-~€ ,'~ t j. J,C')t.1 1 oL,~"1 I Ao
ACOUSTIC COUPLER SPECIAL ' ·'C 1,lf-,'I* .S" Smndard Floppy Disks • ~ie;+.~ AJ MODEL A30 • , • (" • ,• F~.·1 ~ . ;,Solt Scc. to1 . Hard Sec.tor O •,•.;:.•...,•. . ~ ·.t •.•SPECIAL PU RCHASES4 50 Eactl '0/ .:1 i. 5 •.•c.•.•· ~ -.OF SURPLU S UNITS ·Add •l .95 Jar 10 Pack m Deluxe Dis k Holde• UARTS/USRTSAVAILABILI TY LIMffEO S29 .95 
"•l• o -.·!f•'i',', 

..... . . , • •. -lt'• • 


SPECIAL PURCHASE 
{while supply lasts) 

21 L02·4 (450 ns.)., ..99 MK 3870 [p rog,ammed) 
21L02-2 (250 ns.J ... 1.15 .. - 1.50 
TMS 4060 (pu llou ts) AM 9C60 (4K RAM ) 

· ··-·· · . ...... . .. 1.95 ',., ... , .. , . 3.95 

P825 1 lnle l , ...... 4.95 27$08 132 ' 8) . ' 1 95 
FCM 7001 Clock , .. 5.50 75492 ,, . ,, ., ... . ...75 
M M 5311 Clock , .. 4.50 8080A CPU 2/9.9!"> 
M M 5314Clock. _. 3 .95 27 16 Epmm . 2/ 49.95 
M M 2 114 N .. ·- _, 4 .49 764 77 Sound. __ 2/7 .50 
8085 -·· 17.95 16K Rams 200 ns_ 

. .. _... .. I 00/6.95 ea . 

I NOTICE: WE 00 CUSTOM PROM PROCRAMM INC I 
COMPUTER SPECIALS 
LIST S ·~ll: 

l\r11)l~ · II P i 11 .. w l l '51t, 1 1 9~ U<iO 
l 'L 1 :!OCH ltl N ~S .!l'J!t 
b·O~ S•.11<•' ' " ' wlB I': B'95 ~~ r., 
C11m11uCuff•1 lrw11!!.I\. 1-1 \)!a 1.l'}S 
C r11mt•r111Co s.,.~ Ill 6!ioe.~ ~·HS 
lor1< 1wn I w.-.121'\ HJ.:~ 1:,~,q 

' i;_I l~ I J{tfl Nl.1::-011( 
J1.i. 11 flnt1rrvA crn 
1 .l ~~ · -1 • 0: './'I~ ='O:"l:i 

P.1•1,c1l t.1 ..-rno·nuin•• 29~S. 2'.J!)•,. 

LED'• + OPTOISOLllTEAS • 

IJ"'SI 11, ;>0 0 ~1J1 h • R O 1,11 1• , 1 11'1 '1 
An.li l•' · DP nnuo ,, •'•· l'l 'I ~ 
C 1 • 1 1 1· ~·n~ ., r.h1 ,., P· 1 •.11•,. tt 'l~ 

C •·ntrorrn •, t.I•• ''' '"o· 1 "t'~ "J . !.2'!:1 
S<.•nr l('J , :-0 11•,, rll"i 
l1 •f•·1~1i 1 • t,1 11•'1 .1 1 1 l•l 'J. I •~Ct 
H1F l;l t fll ,.,,,i 1 1'.:>8~ , f;!}Q 

111l k·!0111·· ··" "' ..... ':! , l j :l 

11'1 '• '1 .! , II HQ~ - ;'135 
SOl. 20 l(J'"I ~ 

TV CHIPS/SOUND 
J.• .lASOOI • t i.I'" • ll\'1 ,...i •' 

•I AV ~~!! Cc.•(..'"'· '""•• .''I~ 
1 •· ·• ..... i.!1ffl l t 11 ..... , •• ~ .. {"~· ~ ·.. !) ··~ 
'J~ .111J>1· .co~ 1 w.,, •.,•.• r,_,,.,.. ~w 

A'l'"ltl•.,()4,. 1 W~I· ·~·t {~1·11· r, •.o 
AY'1B!.OI 1 ~hr~1P.'"I {°ol'll~•r\ I' , .., 
.O.VJeci10(1.rn~" (, • ... ,. · ~ 11'oit 

o.._.......,h... l;t "l o;, 
Sttl(;olll 1 II [">Oon. I c,. ....,~. 1 '•• _lq!ri 
t.\l.l [l.)2'(}J.!'I r_.~1nr l•l,. · to "J <l!!< 
l..U ,\~l(/I """•.ll h 1 .1 9 !1 
lM1fiH<"Jn f M 1l!lo .r.111 " 11J:i. 
t.l!,1!Jf 1000 ~l~C ~~.:; t\t' 
Oann• 

1.~M!Jl ICl" Cic.t ~ Gron 
lff l""l'<h •l, 1• r,. .,A,,.t1( 

.0. 1 '.t·fTW'"· n• ·, H " •,1 ' " upS O• Cl~ ' ' 
J ~' ,..,, ,_., S1 f)IJ (I() 11 ,~1 ~ • l'.!IMh~Q .,rrl 

;'~ !i 1ot1 ·.1.VJ.. O•i:t •""> ,.,.,.,. ~1 0000 ~111 
1 ~ ~ !o • P. ft~(1 "• ' "l A l ""~'·Vl" •.ia~ t• •' 

'J' •~1 'l•'<"' SW A &m~""·"' f • I"'""'" 
I • 1 t:(J ['.!i U.l: •' IY' •'(I "' 7!lo ~ dt•=-c... • r... • 
., · · ~ •.Jr.,.a n,..,.11.,,...,, ,.., 1 f • t .•• r ..,•..,~n°'"'''"" 11d·J 

CTS OIPSWITCHES 
r ·•. I 
,,I'-.•' 1 {I 
f"·.• , ·1 

NAK ED PC BOARD SALE 
/-r,1t 1•Lr1 •••1" !J : '•• 

,<111:.1,..1 v ~ •' 
... ~ ... . .,,. lof, •,• • I , , 
•1., '•'• ' ru, •.11,i•J• 
I~ ' ... I ,1., I ,~ ·.· 1.· • ' ~ .t • 

r •• I lh I r) '~ ,1•1•·I I 
r:.1···· •··•i11r,.1 . .... 
~ · f1 .• .... •·1w.. .·• 1•, 
l ftl;' l1 ••"''''' ••1 •.)( 
,•.'f;o> ,•; 11. I 1~ '"' ,,..,_, ,, 
,'/04 .·1 1,,1 1.. . 1·1 r.• 1 

11 1 ~111,n .., (,I ~ 11 1~ 


hCP I ~ •, llot 1 tl" t"'' ' ,•f " 

i"' to~ ll kJ• I l'o ' ;t;< ;'(I 

'J1·01... 1l!'l• ll • ·..1•.'lt 

Ar P 1 . 1. ... 1. . ... r "" , •. ,., 

',' I• ,.,,, ..t, •. ,-.;i,1,•1 !I 1' 


' '·"· '" 1o····•• 1 15······ ... . 
1 I'•" r r.~ . ,, ,,. rflt'-'" l •Vo '.'( 1 1 ,~ ')o• 
··~~.~ r. • ...,,,~ ... t ·,·, 1,•(1 , ,, 
M'~ · ~J I"'' '" •I ~···~.t ~ 

Retail Store Open Mon. - Sat.
P. 0. BOX 17329 Irvine, California 92713 Phone (714) 558-8813 Located at 1310 "B" E. Edinger, 
For International .Orders: 1401 S. Borchard, Santa Ana, CA 92705. (714) 953·0604. TWX: 910-595·1565 Santa Ana, CA 92705 
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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 capoci 

than TRS-80 
120 day warranty 
40 track patch at NO 
CHARGE 

Single drive system ...... $ 395 .00 
Twodrivesystem .... .. .. $ 770 .00 
Four drive system . . .. . ... $1450.00 
Two d rive cable . ....... . $ 29 .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 Single drive 

Four drive cable ........ $ 39.95 

Expansion System 
$1550.00 Two drive Expansion System 
$2100.00 Three drive Expansion System 
$ 525.00 Additional drives a lone 

The VISTA V-80 Expansion Module 

Provides double density 
modification to your 
current Radio Shock 
interface (lets you format 
diskettes In either single 
or double density). 

Increases storage 
capacity up to 204K 
bytes (on single 40 
track drive). 
Includes all 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 column 

.I .... 

Cables .. . ... . . . ...... ... .. . $27 .50 each 

Other Products 
1. VISTA Verbatim diskettes (hard or soft sector) Certified 

40 track . . . ... . .......... . .. .. .. ..... . ...... $ 38.95 
2. 16K RPM upgrade kits. guaranteed for 120 days. 

PRIME PRODUCT . . .. ... . . . .. . . . . . . . . . . .... . $ 7 4.50 
3. NEW! DOS + ..... . .. . ... . ........ .......... $ 110.00 
4. LNW expansion bare board ..... .. . . . . .. . ... $ 66.95 
5. H.C. Pennington book. TRS-80 Disk 

and Other Mysteries .. . ....................$ 18.95 
6. DDT Disco-Tech disk drive timer . ........... . . $ 19.95 
7. Cryptext (An Encryption Module) . ........... .. . . $299.00 

Add On Drives 
MPI 951 40 Track. Double 

Density-204K ......... . . . . .... .. .. . . $275.00 
MPI 952 Dual Head. Double 

Density-408K .... . . .. .. .. . ........ . . $375.00 
Siemens FDD100-5 40 Track Double 

Density 204K . .. ........ . .... . . . .... $275.00 
Siemens FDD100-5 Fllppy, 

records both sides .....•. . .... ...... $290.00 
Siemens FDD100-8 8" Single 

Sided Drive .. ... .... . . .. .. . . $448.00 

The VISTA V-200 for Exidy' -
Completely packaged system. tested and ready to plug in. includes: ----1 
power supply, two 40 track drives, case, control ler. al l cabling and , J 
total CPM documentation. VOS -

• Storage capacity from 400K to 1.2 meg. ! -~- ..,.., 
System software-VISTA CP/ M Disk Operating System and BASIC-E Compiled 
recorded on 5-1/ 4" diskettes. I 

Price : Starting as low as $1199.00 

CALL TOLL-FREE 800-854-8017 \ ___ 

·ms-ao Is o 1egts1~ed trOdemon.: or ltadio Sl'lOclc 

The Vista Computer Company 1401 Bo rchard Street • Santa Ana . Cal i forn ia 92705 • 714/953-0523 
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FOR SALE: No longer allowed access to timesharing 
system. so I mus1 sell. I have a complete working ter· 
minal featuring a XITEX SCT-100 lerminal board, ASCII 
keyboard. modem. power supply, AF modulator. and a.II 
cables. Reasonable offers slarl al $250. 1"11 pay shipping. 
Scoll Swanson. AR #2 POB 247, Blue Grass IA 52726. 
(319) 381-2036. 

FOR SALE: Three Heath H 11 (or DEC PDP·111031 slallc 
memory boards 4 K by 16. Pracllcally new. $200 each or 
S575 for all three. M Lowensleln, 79 Larkspur Rd, Stam· 
lord CT 06903, (203) 853-7856. 

FOR SALE: Magazine sets: BYTE issue #1 to issue #16, 
Crear1ve Computing volume 1 #4 to volume 2 #6, Kr!Obaud 
issue #1 to issue #12. Microuek volume 1 #1 to volume 1 
#2, and Per~o!l;;/ Compu ling volume 1 #1 to volume 1 #6. 
Excellent condi11 on. Please quote offer. F J Scavo, 1811 
Court SI , Syracuse NY 13206. 

FOR SALE: Three Digital Group 6 K memory boards . 450 
ns. Very reliable. S140 each. MS Judy, 6401 Hamilton Av. 
Cincinnati OH 45224. (5 131542-2787. 

FOR SALE: Heathkit computer syslem. Includes H9 
video lerminal . HS computer with 8 K memory, serial 
inputloulput (110) cassette Interlace. all manuals and 
cables. Less than one·year·old . $900 tor en lire system. B 
Helsel . POB 35. Cudahy WI 53110. 

FOR SALE: Heathkit factory assembled and work ing 
H11 system (equ lvatenl lo LSllPDP-111. with lull memory 
and lnlertaces plus HlO paper-tape reader punch. Total 
cost over $3400, besl reasonable oiler accepled. Mr 
Block . PCB 231, Hallandale FL 33009. (305) 456·6209. 

TAS-80 USERS: Tlny·c and Assembler programming 
bu l letin. Send SASE for Information. Rob Varty , 2193 
Haygate Cr, Mississauga Ontario, CANADA L5K 1L7. 

FOR SALE: Four printers wllh keyboards ($395 each>. 
recondit ioned Singer. dot·malrix Impact. 80·character 
ASCII , 1101300 bps. asynchronous. RS·232 Interlace. lric
l ion or pin leed. M Osedo, t367 Nanawale Pl, Kallua HI 
96734. 

FOR SALE: Tl 751 Baudot RO thermal printer. New print· 
head. manuals. nol working: S150. RCA Cosmac-based 
video game as sold by Radio Shack; S50. Ralph Droms. 
Wh ilmore Lab. Univers it y Park PA 16802. 

FDR SALE: Sell or trade Heath H8 mainframe, H8-1 4 K 
memory. HB-2 parallel inpuuoutput (110), H8·5 serial and 
casselle 110 . Godboul Econoram VI 12 K memory, and 
system sol tware. Want 5750 or OSI 1P with 12 K, C2·4P 
wilh 8 K. or C2·8P with 4 K. Also have Digital Group 
TVC-64 for $100 and Radio Shack ASCII keyboard for 
S25. Rober! Howarlh Jr, RFD -1 POB 36. Lisbon NH 
03585, 1603) 838-6469. 

FOR SALE: Line printer , Tally T-2200. 200 lines per 
mlnule. t32 columns . 5 by 7 matrix. up lo six copies. 
adjustable uactors. 618 lpi. B·channel VFU. parallel inter· 
lace. Cost $5000. asking $1600. Also available: warranty, 
service conlract . other Interlaces. John Marshall , POB 
242, Renlon WA 98055. (206) 226-0981 . 

FOR SALE: Poly 88 system. 32 K programmable memory. 
3 K erasable read-only memory, 16 by 64 video wllh 
graphics and harctware scroll . keyboard, real ·tlme c lock. 
se ri al port, high-speed casselle. 9 Inch monitor, 
documentation. and software: SHOO Canad ian. North 
Siar FPB: S275 Cdn. lnputloulpul 1110) board with 2708 
programmer , lhree parallel polls. lwo digltal·lo-analog 
(DIAi conveners. 16·Channel analog-lo·dig ital (AID) con· 
verter, sockets fora K programmable memory; $100 Cdn. 
Michael Dunn. 45 Livingston Rd f501 . West Hill Ontario, 
CANADA MlE 1KB. (4 16) 266-1635. 

FOR SALE: TAS-80 Level 1 microcompuler. Only seven 
months old. Voice synthesizer and manual Included. 
Eighteen popular soltware and game programs also In· 
eluded. Compu1er in great condition . Keyboard, 
cassette recorder. and video display are also Included. 
Demonstration tape Included wrth voice synthesizer. 
$1211 . Rob Wiiey, 1009 S Sterling Av, Tampa FL 33609. 

FOR SALE: ELF tt syslem with two 4 K memory boards 
(lactory tested), Giant Board (factory tested), ASCII 
keyboard . AP· 1 5 A power supply ( "'8 V DC, 20 V 
AC/PP!. AF modulator. Tiny BASIC casselte. complete 
documentation. Main board may have one or more 
detective integrated circuits. Wiii sell tor $275. A C 
Saunders. 8902 River Rd, Richmond VA 23229, (804) 
740·8071 . 

WANTED: TAS-80 business software disks. I want to pur
chase programs tor business applications at an affor· 
dable cost . They can also be in TAS-CPM version or TAS· 
Mlcrosolt·FORTRAN. Douglas Gilson, Rua Sambaiba 
5t6 Leblon, Rio de Janeiro. BRAZIL. 

FOR SALE: Digllal Group syslem. 30 K random access 
memory, 4 K erasable-programmable read·onty memory 
with custom monitor/debugger, dual Phi-Decks, CDC 
lloppy, Sylvania 12·1 nch video display, custom front 
panel, paper-tape reader, interfaces tor audio cassette. 
Tally printer. and programmer; $2200. Optional elec
1ronlc pinball machine; $400. Bought a larger system. J 
Kalalatas, 483 Park SI. N Read ing MA 01864, (61n 
275·1800 ext 446 days. 

WANTED: lnlormation on Eleclronlcs Information Ser
vices (EIS) Model #ET-39 Telewriter. Mike Middleton, 
1713 W Eva, Phoenix AZ 85021. 

FOR SALE: Digllal Group lour-board system with 10 K 
random access memory, four Pl /Os. video and cassette 
ln lerface, large mother board . and all documentat ion. In· 
eludes power supplies (5 V al 12 A, 12 V and 5 V al 
1 Al and ASCII keyboard. Bought for $1150, will sell tor 
$750 or best oller. Marvin Jones. 2600 NW 30, Oklahoma 
City OK 73112. 

FOR SALE: SOL-20 in original box complete with 
mon itor and cassette recorder: $1495. 6 K random· 
access-memory board; $100. GPM programmable-read· 
only-memory board: $60. Uses 2708 programmable read· 
only memories. Mountain Hardware 100,000 day clock: 
$100. Bob Haworlh. POB 92, Boring OR 97009, (503) 
663·6206. 

FOR SALE: Teletype ASR33 terminal wllh paper-tape 
reader/punch, Bell modem. touch·lone dialer, card aulo
dialer. speaker with volume conlrol, manual modem con· 
trol buttons. and cables: recently reconditioned . $425 
plus shipping. Mike Dearing. Rt 3, Spring Green WI 
53588. (6081 586-2991 , 

FOR SALE: Friden Flexowrller Model SPD. Includes 
parallel interlace, but circuit needs minor work. Relays 
have been stripped, but will be included in the package. 
Friden schemat ics included. S100. John Kane. 2193 
Charles Dr. Stevensville Ml 49127. (6161 429·8353. 

WANTED: Any or all copies of Processor Technology's 
ACCESS newsletter. Peter Wayner. 37 Grandview Dr, 
Latham NY 12110. 

FOR SALE: SwTPC 6800 computer system assembled. 
Includes: MP·68 processor, 8 K random access memory, 
MP·S. MP·L. AC·30. CT-1024, two Superscope C-101A 
cassette decks. 4 K and 8 K BASIC tapes, Motorola 
K9TS-4600 video monitor/TV. Expander Model 123P 
Black Box printer. custom walnut. leather, and acrylic 
case. complete system documentation. Asking $1950 
plus shipping. A H Gay, 48 Maine St. Brunswick ME 
04011 , (207) 725-5835. 

Onciassified P<?licy, 
Reqders, J.f,lla aji! sol[c;iti11g.·.or giving ad

:Pic'e. :or·wl1p;l1ave eqriipment ·to.buy, sell or 
swap.sl1ould;·set1d i~ a:clearly. ~yped notice 
IC?, ~liat -,ef!el?t.· TO ~e considered for p11bli
t!atio1i, ·1:m advertiseme11t must be dearly 
noncommercial, typed doubie spnced 011 

plairt ~11itepaper, c:o11t4i11 75 wqrds or ,l,ess, 
and include. complete name und address. 
informatio11. 

Tliese notices are free of charge und will 
be printed one time only 011 a $puce 
available basis. Notices can be accepted 
fr0,111 i11dh>id11als or bo11a fide computer 
users · clubs 011/y. We can- e11g11ge in 110 

C('rrespo11de11ce 011 these a11d your ccmfir· 
mation of placcmc11t is appearn11re ir1 an 
Issue of BYTE. 

Please note tlrnt it may tal.:e tliree or four 
111ontl1s for an nd to appear in tire 
mugazine. 

FOR SALE: RCA Cosmac VIP assembled with video 
modulator. All In good workrng condition. All documen· 
lation. $160. Philip Best. 19 Brookside Ln , Manslield 
Center CT 06250. (203) 429·5633. 

FOR SALE: Centronics Micro Printer, AS·232. electro
graphic printing, 4.6 inches wide; 20.40.80 characters 
per line: with twenly rolls of paper, $350 or offer. C 
Looney, 3406 Notre Dame SI . Hyattsville MD 20783. 

FOR SALE: Electronic Systems Apple II serial inpuuout· 
put (110). Assembled and tested. RS-232 lnpul and out· 
put; up to 30,000 bi1s per second (bps). Plugs Into Apple. 
Software roullne included. $45. Bi ll Carlqu ist. 6253 
Hollywood Blvd Suite 202, Hollywood CA 90028. (2t3) 
461-4643. 

FOR SALE: Heathk it IG· 102 signal generator 100 KC 10 
110 MC. $60 or best oiler. Bell and Howell O·Scope 
single lrace with Heathkit probes, S150 or besl oiler 
Heathkit how to use programs lor signal generator and 
VTVM, $30 each or besl offer. Full documentation with 
above. Brian Hummert . 96 Hollywood Dr. Middletown PA 
17057, (717) 939-7646 Mon.Wed 5:00-9:00 ET. 

FOR SALE: Four Phi·Decks dress cabinets and Digital 
Group controller. Asking $700. Peter Bornslein. 120 
Ocean Pky, Brooklyn NY 11218, (212) 438-0949, 

WANTED: Early Issues ot BYTE up to September 1976. 
Please send invoice (needed for Exchange Control) 
stating price. R L Blssessar. 52 Joyeau SI. Curepe 
Trinidad. TRINIDAD AND TOBAGO. West Indies. 

FOR SALE: Very large personal book collection . Sub
jects Include electronics (engineering and technical 
levels). microcomputers , relerence books. college 1ex1s. 
self·sludy courses , avla llon. etc. Send 25c and SASE lor 
complete listing. Also tor sale, all new parls and chassis 
tor unregulated power supply. + 5 V al 25 A, - 5 V al 
3 A, + 1- 12 Vat 3 A. Worth over $50. You pay $25 plus 
shipping. William Blair. POB 81042. DMAFB AZ 85707. 

SWAP: OSI Challenger II owner willing to swap pro
grams and information . Have a variety or programs from 
101 Compuler Games. 24 Tes1ed. Ready-Ta-Run Programs 
In Bas;c. etc. Most 8 K bul some will run In 4 K. (I have 
Assembler and Extender Monitor so I can run and 10 

some extent modify machine·language programs.) Barry 
L Beal. RFD #1 POB 160. Machias ME 04654. 

WANTED: Computerized options markels (C B 0 E, etc) 
and their underlying slocks are my interest. Including 
mult iple regression analysis, simulat ion, t rading 
systems development. and computer ln lerlace with a 
securities quotation machine. I would like to correspond 
with those Interested In trading ideas. programs. data 
bases. etc. J Spillane. Ad 1 POB 138. Slcklervi lle NJ 
08081 . 
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To get furtl'"r i11formalio11 011 the products advertised in BYTE. fill out tlw reader service rnn/ wit Ir your name a11d address. Tlre11 circJ. the apprnpriate 1111111l1ers for tire 
advert isers you select from tire list. Add a 15-ce11t stamp to tir e card. the11 drop it iu tire mail. Not only do you gai11 information. but our advertisers are encomnged to 11se 
tire 11mrketplace provided by BYTE. T/1 is helps us br i11g you " bigger BYTE. "Corresµn 11d direct ly witlr co111pn11y. 

Inquiry No. Page No. Inquiry No. Page No. Inquiry No. Page No. Inquiry No. Page No. 

68 Aardvark Software 111 
237 A B Computers 219 
61 Ackerman Digital Systems 100 

2.21 Advance<! Computer Prod 252, 253 
208 All Electron ics Corp 243 
231 American Square Computers 226 
199 Apparat 235 

9 Apple Computer 19 
114 Applied Computer Systems 164 
200 ASAP Computer Products 236 
166 A TV Research 225 
153 Automated Simulations 194 
156 Avionic Enterprises (A.E.I .) 197 
146 Badge-A-Mini! 189 

14 base 2, inc 27 

143 Edmund Scientific 188 
206 Electrolabs 240 
206 Electrolabs 241 
206 Electrotabs 242 
57 Electronic Control Technology 90 

103 Electronics Book Club 151 
164 Electronic Systems 222, 223, 224 
188 Electronic Technic ians 229 
87 Escon 135 

209 Evergreen 243 
73 Exldy 118, 119 

215 FAIRCOM 243 
201 Fordham Radio Supply 236 
184 Frederick Computer Products 229 
173 Gimix 225 

168 
216 

53 
11 1 

21 
56 

155 
157 
66 
19 
84 

196 
119 
124 

Micro Pro International 30, 31 
Mlcrosette 225 
Mlcrosette 243 
Microsoft 85 
Microsoft (Consumer Prod Div) 161 
Micro Source 39 
Mlcrotek 89 
Mlcrowarn Assoc. 197 
Mlcroware Midwest 199 
The Micro Works 108 
Micro World 37 
Midwest Computer Peripherals 133 
Mikos 234 
Mini Computer Suppliers 168 
Mini Micro Mart 175 

118 R & K Enterprises 168 
71 RACET Computes 114 

Rainbow Computing Inc 204 
RBB 144 

91 RCA Solid State 139 
81 RCA Solid State 131 

171 RCV Consultants 225 
193 RN B Enterprises 232 
194 RN B Enterprises 232 
105 S-100 154 
130 Sara Tech 179 

SAT-TRAK Interna tiona l 225 
183 S C Digital 229 
85 SCDP 135 

104 Scelbl 152, 153 
172 John Bell 225 122 Godbout Eteclronlcs 173 162 Mini Micro Mart 208 10 Sc iTronlcs 20 
185 Beta Business Systems 229 

Bela Compuler Devices 183 
Bits, Inc 136, 179 
BNR 109 

163 BYTE Books 209, 210, 21 1 

224 Graham Dorian Clll 
106 H & E Computronlcs 155 
161 Hayden Book Company 208 

8 Heath Company 17 
45 Heuri sti c s 68 

32 
63 

160 
59 
76 

MorrowfThlnker Toys 57 
Mountain Hardware 103 
Mountain Hardware 207 
mpl 93 
MT MlcroSYSTEMS 125 

60 Sealt le Computer Producl s 95 
Shugart 6, 7 

151 Sigma International 191 
11 6 Small Business Compuler App 

166 
113 Byte Shop East 164 

BYTE WATS 197 
144 C & S Electron ics Mart 189 

189 Hobby World 230 
232 Houston lnstrumen ls 81 
233 Houston Instrument 81 

77 
78 

Mult i Business Comp Systems 229 
NEECO 126 
NEECO 127 

228 Ed Smith's Soltware Works 199 
29 Softagon Inc 52 

227 Softslde 170 
204 California Digi tal 239 

75 Central Data 123 
13 Century Data 25 

109 Chrlslin Industries 158 
234 Campas Microsystems 190 
16 Compucolor Corp 29 

202 CompuMart 237 
95 CompuMax 145 
49 CompuServe 79 

195 Computer City 233 
142 Computer Devi ces 187 

54 Computer Distributors 87 
The Computer Factory 149 

132 Computer Furniture & Ace 180 
Computer Headware 16 

55 Computer Mart of NJ 88 
212 Computer Service Ctr. 243 
108 Compuler Serv SysNtwrk (CSSN) 157 
175 Computer Spec ia lties 226 
136 Computex 182 
147 Corporate Computer Sciences 189 

26 Corvus Systems 47 
138 Cover Craft 183 

1 Crom emco 1, 2 
52 Cybernetic Micro Systems 84 

140 Cybernetics Inc 187 
182 DATABANK 229 
134 Data Discount Center 181 

44 DATASPEED 67 

65 Hughes Airc raf t Co (Radar Sys) 107 
145 IBC 189 
110 Industrial Micro Systems 159 
174 In finite Inc. 225 
25 lnfosoft Systems Inc 45 
88 Integrand 135 

230 Interface Inc 226 
92 International Data Systems 141 
98 International Elec Equip Corp 147 
22 lntertec Data Systems 41 
94 lntertec Data Systems 143 
3 Ithaca lntersystems 9 
6 Ithaca lnters ystems 14 

220 Jade Company 250, 251 
217 Jameco 244, 245 
218 Jim· Pak 246, 247 

Lifeboat Associates 83, 137, 177 
214 Mac ro tronics 243 

54 MAA·COMP87 
67 Marketl lne 110 
62 Maxell Data Products 101 

McGraw-Hiii Book Company 97 
11 5 Measurement Sys & Controls 165 
210 Measuremen t Sys & Cont rols 243 
180 Merrimack Syslems 229 
129 MICAH 179 
72 Mlcroameri ca 115 

150 Micro Applications Group 191 
192 Micro Business World 232 

120 
300 
186 

12 
107 

79 
225 

27 
127 
159 
123 

41 
82 
93 

229 
203 
158 
141 

18 
33 
34 
35 
36 
37 
38 
39 
40 

Nelronlcs 169 
Netron ics 169 
Northwest Computer Services 229 
North Star 23 
Novatlon 156 
NRI Schools 129 
Ohio Sclenllf ic Instrument CIV 
Oh io Scientific Instrument 49 
OK Machine and Tool 177 
Oliver Advanced Engineering 199 
OmnlTronlcs 174 
onComputlng 33 
Oregon Soflware 63 
OsbornelMcGraw·Hlll 132 
Owens Associates 142 
Pacif ic Excha~es 226 

~m ~~g1ta12 
Pan Am Electronics (A Radio Shack 
Aulh . Sates Ctr.) 187 
Per Com Data 35 
Per Com Data 59 
Per Com Data 60 
Per Com Data 60 
Per Com Data 60 
Per Com Data 61 
Per Com Data 61 
Per Com Data 61 
Per Com Data 61 

137 Software Dev & Train ing 183 
121 The Software Exchange 171 
170 The Software Farm 225 
83 Software Tech lor Compute rs (STC) 

133 
20 The Soft Warehouse 38 

154 The Soltware Works 197 
178 Solid Stale Sa les 226 
211 Sorrento Valley Associates 243 
223 Southwest Tech Producls Corp Cll 

4 SSM 11 
23 SSM 42 

100 SubLOGIC 148 
74 Summagraphics 121 

190 Sunny International 230 
15 Supersoft 28 
48 Sybex 77 
46 Synchro Sound 71 
86 ~~~~~ReJ\;c~~'::Fc~'~r1 ~roducts 13570 
47 Technica l Sys Consultanls (TSCJ 75 

Tec·Mar 221 
5 Telecompullng Corp of Am 12, 13 

64 Terak 104, 105 
99 3 G Company Inc 147 

Robert Tinney Graphics 96 
42 Tiny C 64 
97 TransNet 146 

102 US Robotics 150 
165 Data Trans 224 
31 Delta Products 55 
90 DG Electronics 138 

126 Dig ital Engineering 177 
58 Digital Equipment Corp (DEC) 91 

117 Digital Pathways 167 
191 Digital Research: Computers 231 
80 Digi tal Research Corp (CA) 130 

198 Microcomputer Technology Inc 235 
43 MlcroDaSys 65 
24 Mic ro Data Base Systems 43 

Mic ro Diversions 5 
139 Mlc romai l 184 
101 Micro Management Systems 148 
112 Micro Mikes 163 

Micro Mint 94 
128 Micro Music 178 

26 

152 
51 
7 

219 
69 

133 
177 

Personal Software 51 
Phase One Systems 99 
Pick les & Trout 191 
Power One 82 
Priority One 15 
Prio rity One 248, 249 
Program Design Inc 112 
Programme rs Software E•ch 181 
Quest 227 

181 Van tage Da ta Products 229 
11 Verbatim 21 

222 Vista Computer Company 254 
179 VA Data 228 
197 Wameco 234 
149 Whitesmith's Ltd 190 
213 Wintek 243 
167 Worldwide Elect ronics 225 
96 Zs Systems 146 

Garcia - Highlight of November 
Games

BOMB - BYTE's Ongoing Monitor Box 	 It was a close race, but Steve Ciarcia 
won by a nose in the last lap of the 
November BOMB for his article 'The 
Intel 8086, " (page 14). But so close 

Article II Page Article 	 Author behind were 	Macdonald and Gursel 
1 18 A First look at Graphic Theory Applications Ashbrook and Zinn with "Solving Soma Cube and 
2 32 A Computer-Controlled Wood Stove Clarcla Polyomino Puzzles," (page 26 ) that 
3 58 Solving Problems Involving Variable Terrain, Part 1: Jones the judges 	 decided to award first

A General Algorithm 
4 72 A Computer-Controlled Light Dimmer, Part 2: Gibson place to both teams . Amazingly 

lmplementatlon enough, the same close race was run 
5 92 	 Implementing Dynamic Data Structures Carter 


With BASIC Flies 
 for second place which will be award
6 106 A Fast, Multlbyle Binary lo Blnary-Coded·Daclma l McQuade ed both to Gary S Sivak for "A 

Conversion Routine Special Spacecraft Simulator" (page
7 116 A Quad Terminal Interface Alpert 
8 128 Comparison of Some High-Level Languages Morris 104) and "Alpha-Beta Pruning" by Dr 
9 176 BASIC Fonnalled Output Roch Maurer, (page 84). Standard devia

10 192 	 A Flnanclal Analysis Program Lehman tions for all four articles were be11 202 	 Another Plotter to Toy W ith, Revisited: Newcomb 

Design and Construction Details tween 1.12 and 1.10. • 
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GP~~~m-f1uPi~'1's 1'1te~l'~teti, U'1-Li'1e ~PCJ~P~rns 

APe F~st, Efiicie'1t, A'1ti E~sy TCJ Use. 


Rely on Graham-Dorian, a full-line 
computer software manufacturer, for 
sophisticated programs - the most detailed 
on the market today. They're ready to go to 
work immediately or to be tailored for even 
more specific needs. 

On-line capabilities enable you to make a 
single entry and update all affected files. An 
inquiry into a file at any time provides 
up-to-date information - no batching or 
sorting of input data. 

The programs are easy to use. Messages 
on the video display guide you each step of the 
way. Programs make use of indexed 
sequential and chained files for fast and 
convenient retrieval of data with efficient use of 
disk space. 

Order on standard eight-inch disk or 
various mini-floppy formats. Each program 
contains a free user's manual and hard copy 
source listing. 

• Accounts Receivable - Records Invoices , prepares 
statements and trial balance reports , etc. Automatically 
reports aging of accounts in periods of 30, 60, and 90 
days, with each item listed separately. 

• Accounts Payable - Vendor lookup and change , 
entering vendor invoices, writing checks (many options) , 
cash flow analysis, accounts payable check register , and 
vendor list. Ideal for analyzing expenditures by vendor and 
by due date. 

• General Ledger - Includes lookup and change, making 

journal entries, trial balance, transaction register, chart 

of accounts , financial statements, and monthly closing. 


• Job Costing - Provides work order lookup, enters 

labor transactions, material set-up, progress report of 

hours, labor distribution report , weekly labor reset, actual 

versus estimated cost per job. 


• Inventory - Can be connected with cash register for 

point of sale inventory control. Number of on-line items 

limited only by disk space available. 


• Cash Register - Creates daily sales reports containing 

information on gift certificates, paidouts, overrings, 

refunds, and how much in each category a salesperson sold. 


• Payroll - Handles 100% of all necessary payroll 

functions including state income tax tables for your state. 

Ideally suited for both large and small companies. 


• Apartment- Said one user, "Obviously, this was 

developed by apartment owners." The package fills 

virtually all the needs of apartment owners and managers. 

Ideal for projects with 75 units or more. 


• CBASIC-2 - The most comprehensive and powerful 

commercially oriented BASIC available today. 

Enhancements over CBASIC-1 : integer variables, multiple 

line functions, CHAINing with COMMON variables, 

additional predefined functions , etc. 


Compatible with many computers: Northstar, 
IMSAI. Altos, Cromenco, Industrial Micro Systems, Radio 
Shack TRS-80 Model Ii, SD Systems, Digital 
Microsystems, Dynabyte DB8/2, Micropolis MOD II, 
Vector MZ, and other 8080, 8085, and Z-80-based systems. 

See your GOSS dealer or send for information 
packet and sample runs. 

Circ le 224 on inquiry card. 

DE Graham-Dorian Software Systems, Inc. 
A Division of Graham-Dorian Enterprises 
211 N. Broadway I Wichita, KS 67202 / (316) 265-8633 



The Microcomputers 

au should sari usly. 


The Challenger 111 Series is the micro
compuler family with lhe ha rdware fea tures, 
l1igh level software and applicalion 
prog rams that serious users in business 
and industry demand lrom a compu1er 
sys tem. no matter what ils size . 

Since its 1ntroduclion in August . 1977. 
the Challenger Ill has become one of lhe 
mos l successful microcomputer systems 
1n small business. educa tiona l and 
1ndus1rial development applica tions. Tens 
of lhousands of Challenger Ill 's have 
been delive red and today hundreds of 
demonstrator uni ts are se l up at systems 
dealers around the coun l ry. 

The Cha llenger Ill systems offer 
leatures which make their performance 
comparable with today' s most powerfu l 
mini-based systems. Some of lhese 
features are: 

Three processors today, more 
tomorrow. 

The Challenger Il l Series is the only 
compuler system wi th the three most 
popular processors- lhe 6502A. 68BOO 
and Z-80. This al lows you to la ke 
maximum advantage of the Ohio 
Sc ientific software libra ry and programs 
offe red by independent supplie rs and 
publishers. And all Cha llenger Ill's have 
provisions for the next generation of 16 
bit micros via lheir 16 bit data BUS, 20 
address bits, and unused processor 
selecl codes. This means you' ll be able 
to plug a CPU expander card wilh two or 
more 16 bit micros righ l in to your 
existing Challenger Ill computer . 

Systems Software lor three 
processors. 

Five DOS options inc luding develop· 
rnen t. end user. and vi rtual da la file single 
user syslems. real lime. l1 rne sha re . and 
nelworkable mulli-user systems. 

The th ree mosl popula r compuler 
languages including three types of BASIC 
plus FORTRAN and COBOL with more 

languages ava ilable lrom independent 
suppliers. And, of course, comple te 
assembler. editor, debugger and run lime 
packages for each ol the sys tem 's 
microprocessors. 

Applicat ions Software for Small 

Business Users. 


Ready made fac tory supported small 
business software including Accounts 
Receivable . Payables. Cash Receipts. 
Disbursemen ts. General Ledger . Balance 
Sheet. P & L Statemen ts. Payroll. Per· 
sonnel Files. Inventory and Order En 1ry 
as stand alone packages or integraled 
systems. A complete word processor 
system wit11 lull edil ing and ou1pu1 
formalling including justificallon. 
proportional spacing and hyphenation . 

OS-OMS, the software star. 
Oh io Scientific offers an ln formal ion 

Managemenl syslem which provides end 
user intelligence far beyond wha l you 
would expecl from even lhe most 
powerlul mini-systems Basically. ii 

eChallenger II 
Series 

from Ohio Scientifi 


-

allows end users to slore any collection 
ol information under a Dala Base 
Manage r and lhen instantly obtain 
information, lists . repor ts. slalistical 
ana lysis and even answers to 
convenl ional "Eng lish" questions 
pert inen l 10 information 1n lhe Data Base 
OS·DMS al lows many applica tions to be 
computerized withoul any programming I 

The " GT" option yields sub· 
microsecond microcomputing. 

Ohio Sc1enlif1c offers the 6502C 
microprocessor wi th 150 nanosecond 
main memory as the GT opt ion on al l 
Challenger Ill Series products. The 
system per forms an average ot 1.5 
million instructions per second executing 
typica l end user applications software 
(and that's a mix of 8. 16 and 24 bit 
instruct ions!). 

Mini-system Expansion Ability. 
Challenger Ill systems offe r lhe 

grea test expansion capabili ty in the 
microcomputer 1ndusl ry. including a ful l 
line of over 40 expansion accessories. 

Networking and Distributed 
Processing 

OS·65U leve l 3 now provides 
nelworking capabilities as we ll as time 
sharing ability allowing Challenger Il l 
based systems to be expanded to meel 
lhe most demanding business 
applications. 

Prices you have to take seriously. 
The Challenger Il l systems have 

phenomenal performance-to-cosl ratios . 
The C3·S1 with 48K sla l ic RAM. dual 8 " 
floppies, RS-232 port. BASIC and DOS 
has a suggested re lail price of under 
$4000. 80 megabyte disk based systems 
slarl at unde r $1 3.000. Our OS·CP/M 
soltware package with BASIC. FORTRAN 
and COBOL is only $600. and o1her 
options are comparably priced. 

For literature and the name of your local 
dealer, CALL 1-800-321-6850 TOLL FREE. 

Circle 225 on Inquiry card. 

C3·B wins Award ot Merit al 
WESCON '78 as the oulstandmg 
m1c1ocompu 1e1 appl1ca1 1on 101 
Small Business. 
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