


SYSTEMS - SOLUTIONS 

If you have a problem that can be solved by a computer-we have a systems solution. 

• Two central processors with maximum RAM capacities of 56K and 384 K bytes 

• Three types of disk drives with capacities of 175K, 1.2M and 16M bytes 

• Two dot matrix printers with 80 and 132 line capacity 

• A Selectric typewriter interface and a daisy wheel printer 

Match these to your exact need, add one or more of our intelligent terminals and put together 
a system from one source with guaranteed compatibility in both software and hardware. 

Southwest Technical Products systems give you unmatched power, speed and versatility. They 
are packaged in custom designed woodgrain finished cabinets. Factory service and support on 
the entire system and local service is available in many cities. 

SOUTHWEST TECHNICAL PRODUCTS CORPORATION 
219 W. RHAPSODY 

SAN ANTONIO, TEXAS 78216 (512) 344-0241 
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The single card computer 

with the features 


that help you in real life 

COMPLETE COMPUTER 

In this advanced card you get a pro
fessional qua lity computer that meets 
today's engineering needs. And it's one 
that's complete. It lets you be up and 
running fast. Al I 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 111 PROM card). There's also 1K of 
on-board static RAM. Further, you get 
straightforward interfacing through an 
RS-232 seria l interface with ultra-fast 
speed of up to 76,800 baud - software 
programmable. 

Other features include 24 bits of bi
d irectiona I paralle l J/0 and five on
boarcl programmable timers. 

Add to that vectored interrupts. 

ENORM O US EXPAN DABILITY 
Besides al l these features the Cro

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

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 Control BASIC (in 
two ROMs). With this optiona l software 
you're ready to go. The monitor gives 
you 12 commands. The BASIC, w ith 36 
commands/functions, wi ll directly ac
cess 1/0 ports and memory locations 
and call machine language subroutines. 

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

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

low price of onl y $450 burned-in and 
tested (32K BYTESAVER on ly $295). 

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

C3 Cromemeo 
i n c o r p o r a I e d 

Speci alists in compu te rs and peripherals 
280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 • (415) 964-7400 
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Low-cost hard disk computers 

are here 


11 megabytes of hard disk and 64 kilobytes of fast RAM in a 
ZSOA 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 floppy 
disk drives. In the hard disk drive you 
get unprecedented storage capacity 
at this price-11 megabytes unfor
matted . 

You get speed-both in the 4 MHz 
Z80A microprocessor and in the fast 
64K RAM which has a chip access 
time of only 150 nanoseconds. You 
get speed in the computer minimum 
instruction execution time of 1 micro
second. You get speed in the hard 
disk transfer rate of 5.6 megabits / sec. 

EXPANDABILITY 
You get expandability, too. The 

high-speed RAM can be expanded to 
512 ki lo bytes if you wish. 

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

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

broadest software support in the 

BYTE January J980 

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

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

with more coming all the lime. 

SMALL, RUGGED, RELIABLE 

With all its features the new Z-21-1 , 
including its hard disk drive, is sti l l 
housed in just one small cabinet. 

Hard disk drive Bt lower lell can be inter

changed just by s lid ing out end disconnec ting 


plug. Seven free card slo ls are availab le. 

Z-2H inc ludes printe r interface ca rd. 


Cronaerneo 

Incorporated 

Included in that cabinet, too, is 
Cromemco ruggedness and reliability. 
Cromemco is time-proved . Our 
equipment is a survey winner for 
rel iability. Of course, there's Cro 
memco's all-metal cabinet. Rugged , 
so lid . And, there's the heavy-duty 
power supply (30A @ 8V, 15A @ 
+18 V, and 15A @ -18V) for cir
cuitry you ' ll sooner or later want to 
plug into those free card slots. 

CALL NOW 

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

PRESENT CROMEMCO USERS 
W e've kept you in mind, too. Ask 
about the new Model HDD Disk 
Drive wh ich can combine w i th your 
present Cromemco computer to give 
you up to 22 megabytes o f disk 
storage. 

280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 • (415) 964·7400 
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NOTICE: 
The 1980 Priority One 


Electronics Engineering 

Selection Guide 


begins on page 80-C1 
in this issue 

Foreground 
28 COMPUTERIZE A HOME by Steve Ciarcia 

Controlling appliances in your home is one of the many chores that may be delegated to a personal computer. One 
product that is readily available is the Sears Home Control System used in this month's Garcia's Circuit Cellar. 

56 A COMPUTER-CONTROLLED LIGHT DIMMER, PART 1: DESIGN 
by John H Gibson You can use your computer in conjunction with programmable timers to easily control a 
light dimmer. Since programmable timers simplify both hardware and software in such applications, you may 
think of other applications. 

74 A FURNACE WATCHDOG by Theron Wierenga 
January is a month in which most of us show a greater than average concern for the state of our own home 
heating systems. After moving into a new house Theron decided to let his computer keep track of the furnace. 

122 TELEPHONE DIALING BY COMPUTER by Edward Joyce 
Your computer can ease the burden of remembering and dialing telephone numbers. This computer-controlled 
interface can dial your most frequently used numbers on Touch Tone telephone systems. 

129 ANALYSIS OF POLYNOMIAL FUNCTIONS WITH THE TI-59 
CALCULATOR, PART 2 by Pierre Chance 

This article describes the operation of the polynomial evaluation programs for the T!-59 given in part 1. One pro

gram calculates the roots of a sixth-order polynomial, while the other produces a plot of the function on the TI 

PC-lOOC printer. 


156 ALPHA LOCK FOR YOUR ASCII KEYBOARD by Terry Conboy 

This article presents a method to produce only uppercase letters from a keyboard capable of both uppercase and 

lowercase operation. Control and special characters are not shifted, and the shift lock can be easily turned off. 


180 RELOCATING 8080 SYSTEM SOFTWARE by John Lipham 

The ability to relocate programs in memory space is often helpful when you are changing from one system to 

another. or adding a new program to your present system. John discusses some of the problems that are en

countered during relocation on the 8080 microprocessor and gives two programs that perform most of the work. 


212 EIGHTEEN WITH A DIE, A LEARNING GAME PLAYER by Russell R Yost 

People learn from their mistakes. Computers can too, if given the right program. Russell enabled his personal com

puter to learn how to win a simple game by writing the program described in this article. 


Background 
20 MAKING COLOR SLIDES WITH AN INTECOLOR MICROCOMPUTER 

by Alan W Grogono An lntecolor intelligent color terminal (or other color-based computer) is used to 
generate color images that can be di rectly photographed. Slide production from a video image is relatively cheap. 
and the image can be altered during the design process with a minimum of effort. 

100 WHAT COMPUTERS CANNOT DO by T G Lewis 
Designers constantly try to build better and fas ter computers. Recent technology has produced many advances, but 
the question remains. "ls computing qualitatively better than when it first beganl" T G Lewis discusses this issue. 

118 INDIRECT ADDRESSING FOR THE 6502 by Kenneth Skier 
The 6502 processor allows the user to perform certain indirect addressing operations. However, indirect addressing 
is not available for all instructions. Kenneth informs us of an easy way to perform indirect addressing on the 6502 
when it is not normally avai lable. 

136 THE PLOT CONTINUES by Leslie B Walter 
The plotter described in this article is capable of being run by hardware and software drivers and gets around some 

of the physical difficulties. such as large torque and wobble factors, that confront some plotter designs. 


160 A COMPUTER-GENERA TED REMINDER MESSAGE by E M Pass 

This article describes a system that can help you to remember important future events. The system, called Tickler, 

is helpful in remembering to perform actions that have to be repeated periodically. 
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Commodore Business Machines, Inc. 
3330 Scott Boulevard 
Sonia Claro. 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. 
Santa Barbara . CA 931 11 

Problem Solver Systems 
20834 Lassen Street 
Chatsworth. CA 91311 

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

Technico Inc. 
9130 Red Branch Road 
Columbia. MD 21045 

Texas Electronic Instruments 
5636 Etheridge 
Houston. TX 77087 

Thinker Toys 
1201 10th Street 
Berkeley. CA 94710 

JJJ ~Shugart 
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The Era of Off-the-Shelf 
Altos Computer Systems 
2378-B Walsh Avenue Personal Computers 
San ta Clara. CA 95050 

Has Arrived 
Apple Computer 
10260 Bandley Dr . 
Cupertino . CA 95014 Carl Helmers 

This issue marks the beginning of a new decade: the 1980s. It may be ap
propriate at this time to pause and see how technology has progressed. At the 
turn of a previous decade, the only computers I could get my hands on were 
those large and expensive behemoths of the 1960s, the IBM 360s, Univac 
1108s, and DEC PDP-6s, which I used during my occasional employments 
while an undergraduate physics student. Those machines represented such 
large capital investments that there was no way I could possibly own one . 

At the time I knew that minicomputers existed. But they too were quite ex
pensive. The minicomputer of late 1969 was also very limited in peripherals 
and systems software. At that time minicomputers were usually made by 
Digital Equipment Corporation, used a Teletype with paper tape for mass 
storage, and they may have had all of 8 K words of memory with 12 bits per 
word. It was an era in small computers when $30,000 might have purchased 
the hardware equivalent of today's $500 single-board engineering system; for 
example, a Rockwell AIM-65 with some added memory and a power supply . 
(This single-board 6502-based computer includes printer, tape interface, 
systems software and keyboard. With all required purchases, it costs about 
$500 to $600. A system such as this is equivalent to (if not better than) one of 
the typical minicomputer "installations" of th~ late 1960s.) 

As we entered the 1970s, the beginnings of the large-scale integration 
microcomputer technology had been made. In existence at that time were 4-bit 
computers in high-technology calculator products, as well as such great 
accomplishments as 1024-bit shift register memories (slow) and high-speed 
64-bit transistor-transistor logic (TTL) memories (power hungry). Mass 
storage on small machines in 1969, if it was electronic, was done on various 
randomly or serially addressable tape devices. These tape units were sold at 
prices comparable to the present-day retail price of a dedicated Winchester 
technology 10-million-byte hard disk drive . But the more common mass 
storage was mechanical, eg: the paper-tape reader and punch on a Model 
ASR-33 Teletype. As we enter the next decade, we find a much different pic
ture. 

The 64-bit memory part of late 1969 has increased in size to today's latest 
technology 64 K bit dynamic memories. This is an increase in density of just 
over 3 decimal orders of magnitude (1024 =103

). The primitive 4-bit architec
tures of then current calculators have become the 32-bit architectures of cur
rent machines such as the Motorola 68000, which is now seeing its first limited 
deliveries to prototype laboratories. At the end product level, smart machines 
have taken off in myriad directions, ranging from the dedicated controllers 
of computerized toys and microwave ovens, to the modem personal com
puter. 

With the new extremely large-scale integration devices, the era of the 32-bit 
personal computer with high-resolution graphics display, main memory of 
256 K bytes and from 10 to 50 million bytes of hard disk capacity on line is 
nearly here . In 1980, such a system can be built with the central computer con
sisting of just 33 major parts: 32 memory chips and a 68000 microcomputer. 
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" After working all day with the computer at 
work. it's a kick to get down to Basic at home. And 
one thing that makes it more fun Is my Shugart 
minifloppy ™· We use Shugart drives o1 work. so 
when I bought my own system I made sure it hod a 
minifloppy drive. 

" Why? Shugart invented the minifloppy. The 
guys who designed our system at work tel l me that 
Shugart is the leade r in floppy design and has 
more drives in use than any other manufacturer. If 
Shugart drives are rel iable enough for hard-working 
business computers. they've got to be a good 
value fo r my home system. 

"When I'm working on my programs late at 
night. I can't wait for cassette storage . My 
minifloppy gives me fast random access and data 

t ransfer. The little m inidiskettes ™ store plenty of 
data and fi le easily too. 

" I made the right decision when I bought a 
system with the minifloppy. When you lay out your 
own hard-earned cash. you want reliability and 
performance. Do what I did . Get a system with the 
minifloppy." 

If it isn't Shugart, 
it isn't minitloppy. 
JJJ Shugart 
435 Ookmead Parkway, Sunnyvale. California 94086 

See opposite page for list of manufacturers featuring Shugart's minifloppy in their systems. 
TM mlnifloppy ls o reg islo rcd tradem ark or Shugart Associat es 



Tl 99/4 

Built In equation ca lculator, 13" color 
monitor, 16·bi t C.P.U., Tl Basic w/13 digit 
precis ion, and more ! 
CALL US FOR LOW PRICE! 

Soroc IQ 120 
High quality, professional text-ed iting 
termina l. 73-key board, built in 2K RAM . 

$789 

North Star Horizon 
Call us for ou r low prices on the 
industry 's most popu lar C.P.U. 

Hazeltine 1500 
7X 10 matrix, baud ra tes to 19,200; fu l l 
keyboard wilh numeric pad, full fu nction 
CRT al a new low price! $950 

Tl810 
Basic 150 cps serial. The indust ry leader 
at a new low price! Save over $300. 

$1589 

Centronics 7 30 
100 cps , para ll e l, 3 -way fee d . 
80-characler buffer... the new leade r in 
small printers from Ce ntronics. Save 
$100. $895 

Comprint 91 2 
Low pr iced elec trosta tic matrix printer , 
225 cps. Serial $535 

Paral lel 499 
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Ancillaries, such as buffers and read-only memories, 
might double that count to 66. In a very approximate 
systems sense, the manufacturing cost of an electronic 
system is proportional to the number of parts involved. 
This is exclusive of intangibles like software and 
aesthetics. So the manufacturing cost of such a device 
two years from now will make it the typical personal 
computer. 

But what of right now? Where would we stand if there 
were to be no technological improvements in off-the-shelf 
personal computers? What is the state of today's 
technology? I am going to describe some of the criteria 
that make up the design of a good modem personal com
puter system - and then I will make some comments 
about a particular system I just purchased and upon 
which I am creating this editorial. The fact that I have 
made a particular choice reflects the necessity for choice 
and not necessarily that other machines might not have 
served me as well . I will leave comments about this par
ticular machine until later while I go into more details 
about what I see as the state of the art in small computers 
at the beginning of the 1980s. 

The Personal Computer Circa 1980 . 
As of this writing, October 1979, the state of the art in 

personal computing is such that the user is king. It is 
possible to enter a computer store and witness the op.era
tion of a typical modern system, try it out, then purchase 
one just like it to take home and use. The discriminating 
user must pay attention to a number of technical points 
relevant to the function of systems: areas of hardware, 
systems software, applications software, and plain old
fashioned idiosyncracies such as aesthetics and program
ming styles enter into a decision about which computer to 
purchase . But there is a core of minimum function which 
must be met in the contemporary small computer. 

Starting this tour of function at the level of system 
design, what are the characteristics of the processor and 
memory required? First, remember the often overlooked 
point that the particular processor used is an arbitrary 
consideration within a broad range. This is especially so 
in an era when high-level languages and systems software 
can insulate the programmer from needless details of low
level code. 

In present-day personal computers the processors 
which are typically used are 8-bit devices: 8080s, 6502s, 
Z80s, 808Ss, 6800s, and 6809s. In raw performance 
statistics, all of these are comparable within a factor of 2 
or 3 depending upon the benchmark chosen. Each has its 
own strengths and weaknesses. The basic limitation of 
present-era computers is the 8-bi t bus, which cycles at 
only a several megahertz rate (a typica l system memory 
access time is 200 to 500 nanoseconds) . Transferring a 
byte at a time is often the most significant speed limi
tation. 

Thus the processor choice is relatively unconstrained 
among the various off-the-shelf computers available to
day . What of memory? Whatever the processor, the 
more memory available, the better the system. I believe 
that the convenient and pleasurable use of the small com
puter as it exists today requires a bare minimum of 32 K 
(ie: 32, 768) bytes. Of the computers l use regularly, two 
have 64 K bytes and one has 53 K bytes . The primary 
criterion for selecting memory technologies for a user of a 
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At lntersystems,

1tlump'' is an instruction. 

Not a way of life. 

(Oi; when you're readv for IEEE S-100l 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 meta l 
boxes w i l l guarantee ve r atil ity 
and wa rd off ob olescence, we'v 
been busy with something better. 
Solv ing the real problem with the 
first l ine of computer products 
built from the ground up to con
form to the new IEEE 5- 700 Bus 
Standard. Offering you extra ver
sat ility in 8-bit applications today. 
And a ful l 16 bit tomorrow. 

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

ance, flex ibi I ity and economy 
they offer. Whether you're looking 
at a new mainframe, expandin 
your presen t one or upgrading 
you r system w ith an eye to the 
future. (Series II boards are com
pa tible with most ex ist ing S-100 
systems and a// IEEE S-100 Stan
da rd cards as other manu facturers 
get around to bui lding them.) 

Consider some of the fea
tures: Reli ab le oper·ation to 4MHz 
and beyond. Full compatibi l ity 
w ith 8- and 16-bit CPUs, pe
ri pher·als and other dev ices . Eight 
\ vels of prioritized in terrupts. Up 
to 16 individual Iy-acldressa ble 
OMA dev ices, with IEEE Standard 
overlapped operation. Us r- elec
table functions addre sed by DIP
switch or jumpers, el iminating so l
dering. And that's just for openers. 

The best part is that all thi s 
heady stu ff i ava i lable now! In 
our advanced processor- a full 
IEEE Bus Master featuring M mory 
Map™ add re sing to a full mega
byte. Our fa t, flex ibl 16K Static 
RAM and 64K Dynamic RAM 
boards. An incredibly versatile and 

economica l 2-seri al, 4-parallel 
Multiple 1/ 0 board. 8-bit A/ D-D/A 

onverter. Our Double-Density 
High-Speed Disk Control Ier. And 
what is undoubted ly 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 Main frame! 

Whatever your needs, why 
dump your money into obsolete 
products label led " IEEE timing 
com patible" or other words peo
ple use to make up for a lack of 
product. See the future now, at 
your lntersystems dealer or call / 
write for our new catalog. W e'l l 
te ll you all about Series II and the 
new IEEE S-100 Bu we helped 
pioneer. Because it doesn't make 
sense to buy ye terday 's products 
when tomorrow's are already here. 

Doo~ceo~~JY~aceooo~ l M 

Ithaca lntersystems Inc., 

1650 Hanshaw Road/P.O. Box 91, 


Ithaca, NY 14850 

607-257-0190/TWX: 510 255 4346 




modem computer is that it be in the system, competently 
engineered, and reliable . Engineering jargon terms like 
"static" versus "dynamic" are meaningless once a product 
has passed the design stage and becomes a reliable mass
produced product. The fact that nearly all mass
produced computers use dynamic memory is a statement 
about the costs of various semiconductor engineering 
technologies. When I buy a computer off the shelf, I care 
only about the quantity of main memory available for 
use as a resource. 

In addition to the need for adequate main memory, the 
next question is, what of magnetic mass storage? At a 
bare minimum, the personal computer should have on 
the order of 500 K bytes of on-line storage, preferably in 
two or more drives. In today's technology, the most 
prevalent magnetic medium is the 5- or 8-inch floppy 
disk, with single-, double- or quad-density recording. 
Although recently introduced in personal computers, the 
hard disk technology based on drive products, from firms 
like Shugart, lMI and Micromation, is not nearly as 
prevalent as it will be in 1980 and beyond; the standard 
configuration for most small computers is two or more 
floppy disk drives as 1979 draws to a close. 

At the level of user interfaces, the standard display 
hardware of a usable small computer is the 24 (or 25) line 
by 80-character video display. In some machines this is 
built in as a board in the system itself; on others it is pro
vided in the form of a high-speed serial link (typically 
19.2 kbps) to a video terminal. In either design, the ter
minal interface has a standard keyboard similar to a 
typewriter, and both upper and lowercase text are sup

ported. In this era, when the marginal cost of a full upper 
and lowercase text capability is low compared to system 
cost, there is no excuse for perpetuating primitive com
puters' use of only uppercase text. Still remaining at a 
hardware level, it is necessary to have a hard copy device 
for most effective use of a small computer (or a large 
computer for that matter). Rare is the person who can 
remember all the details of a program without hard copy; 
and rare is the computer system with sufficient redundant 
displays so that multiple independent pages of text can be 
conveniently viewed simultaneously. In a personal com
puter at prices within reason today, hard copy is a 
necessity. 

What about the options and their availability? Does 
the computer in question have a de facto standard bus 
design which is used by independent companies to design 
compatible peripherals? At the present time, the personal 
computer world has four principal bus systems available 
- two that are represented by multiple computer 
manufacturers (S-100 and SS-50), and two that are 
represented by one computer manufacturer and many in
dependent compatible peripherals manufacturers {Apple 
II and Radio Shack TRS-80). These bus designs allow 
owners of small computers to mix and match peripherals 
beyond those of the standard variety every manufacturer 
provides. Thus we can find music boards, modem 
boards, real-time clocks, and even hard disk memories 
which plug into the bus definitions of one or more of the 
widely used de facto standards. 

Going on to the issue of software and its specifications, 
Text continued 011 page 93 

FINALLY, Apple 1r software for the discerning computerist, 
and the not-so-discerning beginner 

AppleAids '" 

Little Tricks"' 
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 rnput. no question marks on Input. and many more. 
Casselle (16KJ.. .. . . 14 95 Disk(32K) . .. 19.95 

Scroll Control™ 
Have you ever wondered why you cannot !1st an Integer Basic or 
Applesolt program one screen·page al a time? So have we. and we 
did something about It! Our machine language Scroll Control. hidden 
rn RAM so as not to "bump" into your program. can be engaged or dis· 
engaged at a flick of the keyboard. Why be frustrated when instead you 
can control the scrol l? Cassette . 9.95 Disk . 14.95 

Compulaw"' Series 

"Alltax Estimator"' 
This Applesolt program, prepared under the supervision of an attorney, 
estimates disposable rncome alter alimony and child support payments 
and federal taxes. For use by laymen and attorneys. 1980 tables. 
Cassette (24 Kl 9.95 Disk (32K) 14.95 

·	Penslonner'" 
Acompanion to Alitax Estimator In Applesofl designed to calculate the 
present value of a pension in states In wh ich a pension 1s subject lo 
div1sron in marital dissolution cases. 
Cassette (24K) . . 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 outpul Included are rrgh t and center justi· 
fication, windowing. tabbing, cursor positioning among others. 
Cassette (16K) . . .. 14.95 Disk (32K) . . • . . . . . 19.95 
Track & Sector list TM 

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, change the disk volume number,and more.This 
machine language program Is supplemented by extensive tutorial 
documentation worth Its weight in gold.Disk only (32K) ....•. 24 .95 

Hex and Decimal Learning Tree •w 

My ABC's'" 
An early learning Integer Basic program using overone hundred and fifty 
highresolution graphic letters and pictures In adrill·and-practlce formal 
designed to develop identification of capital and small letters. and 
association of letters wi th pic tures.Scoring capability allows monitoring. 
Child tested and teacher recognized.Cassette(48K) 14.95 Disk 19.95 

Now I can Rhyme TM 

Acompanion lo My ABC's in Integer Basic.The child selec ts those high 
resolution pictures which rhyme. Score·keeping capabili ty allows 
monitoring. Incorporates progressive levels of difficul ty. 
Cassette (48K)....... . 14.95 Disk (4BK) . . . . . .. 19.95 

N.J. res. add 5% sales tax 

Apple II and Appfesoft are registered 


trademarks of Apple Computer. Inc 

Add S 1/item, shipping and handling 
 P.O. Box 774M 

Morristown, NJ 07960 
legal advice fNCORPORATED (201) 539-3770 

OF .G 
·professional, but not a substi tute for 

10 January 1980 © BYTE Publica tions Inc Circle 5 on inquiry card. 	 Circle 6 on Inquiry card .~ 





Micracamputing comes of age. 

Ohio Scientific's OS-65U 
Level 3 operating system 
software brings new 
networking and distributed 
processingcapabilities 
to microprocessor based 
computer systems. 

DUMB 
TERMINAL 

Until now, the only alternative for low 
cost multiple-user computer 
applications was time-shared 
systems. However, a serious 
drawback of microcomputer or mini· 
computer multi-user time-share 
systems is the fac t that under heavy 
work loads they slow down to a crawl 
since the central processor time in 
such a system is shared by all of the 
users. 
In a microprocessor based distributed 
processing system, using floppy 
based microcomputers as intelligent 
terminals (local systems) most of the 
work load is handled locally. Overal l 
system performance does not 
degrade under heavy job loads. Each 
local system performs entry, editing 
and execution whi le utilizing the 
central data base for disk storage, 
printer output, and other shared 
resources. 
For more demanding applications it is 
desirable to have several data bases, 
each with its own collection of local 
systems. Such an inter-connected set 
of data bases is called a network. 
Each data base and its local intelligent 
and dumb term inals is called a cluster. 
Level Ill 
OS-65U Level 3 now supports this 
advanced networking and distributed 
processing capability as well as 
conventional single user operation 
and time-sharing. Level 3 now 
supports local c lusters of intelligent 
microcomputer systems as well as 

dumb terminals tor the purpose qf 
utilizing a central Winchester disk data 
base and other shared resources.The 
system also has full communications 
capability with other Level 3 data 
bases providing fu ll network capability. 
The system utilizes Ohio Scientific 's 
low cost, ultra high performance 
computer systems throughout for intel· 
ligent terminals as well as data bases . 
This general systems configuration 
provides a cost/ performance ratio 
never before attained in this class of 
computer power. 
Level 3 resides in each network data 
base. A subset system resides in each 
intelligent terminal. Each data base 
supports up to 16 intelligent systems 
and up to 16 dumb terminals. 
However, since dumb terminals can 
heavily load the system, they should 
be kept to a minimum . Level 3 also 
supports a real time clock, printer 
management , and other shared 
peripherals. 

Data Base Requirements 
Minimal requirements for a Level 3 
network data base are a C3·C or C3·B 
computer system with 23 or 74 
megabytes respectively, console 
terminal , 100K bytes RAM and a CA· 
10X 16 port 1/0 board for network and 
cluster commun ications. 

Intelligent Terminal Requirements 
Any Ohio Scientific 8 '' floppy based 
computer with 56K RAM and one data 
base communications port. 
Connections 
Intelligent terminals and networked 
data bases are connected by low-cost 
cabling. Each link can be up to 10,000 
feet long at a transfer rate of 500K bits 
per second, and Will cost typically 30~ 
a foot (plus installation). 
Syntax 
Existing OS·65U based software can 
be directly installed on the network 
with only one statement change! 
Level 3 has the most elegantly simple 
programming syntax ever offered on a 
computer network. 
File syntax is as follows: 
DEV A.B.C.O. 

DEV E 

Local Floppies 

Local hard disks 

} unchanged lrom 
single user and 
limeshare systems 

DEV K·Z Specific nelwork 
Dala Bases 

Each of up to 8 open files per user can 
be from 8 separate origins. Specific 
fi le and shared peripheral contentions 
are handled by 256 network 
semaphores 
w ith the syntax Waite N 

Wa ite N, close. 

The network automatically prioritizes 
multiple resource requests and each 
user can specify a time out on 
resource requests. Semaphores are 
automatically reset on errors and 
program completion providing the 
system with a high degree of 
automatic recovery. 

INVENTORYI CONTROL 

i:l PURCHASING 

I SHIPPINO 

~ 
u OIL 
C!I z 
~ CONTROLLEA 

c PRES. 

A Typical System 
A typical system with two network 
data bases wi ll have 148 megabytes of 
disk, four intelligent subsystems 
equipped with dual floppies. two dumb 
terminals, a word processing printer, a 
fast line printer, network data base 
manager software and 1000 ft. of inter
connecting cable. Utlizing .7 MIPS 
processors throughout it will cost less 
than $50,000 plus installation. GT 
option computers (1 .2 MIPS) can be 
uti lized at a slightly higher cost . 
One Step at a Time 
Best of all , Ohio Scientific users can 
develop distributed processing 
systems economically one step at a 
time. A user can start w ith a single 
user floppy system, add a hard disk, 
then time-sharing, then a second 
Winchester data base for backup and 
fina lly cluster intelligent terminals to 
achieve a full network configuration . 

For literature and the name of your local 
dealer, CALL 1·800·321-6850 TOLL FREE. 

II lllEllTIFll 

1333 SOUTH CHILLICOTHE ROAD 
AURORA. OH 44202 • (216) 562-3101 
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The Microcomputers 

you should t ke riouslJ 


The Challenger Ill Series is the micro· 
compute r fami ly with lhe hardware features. 
high level software and application 
programs that serious users in business 
and industry demand from a computer 
system. no matter what its size. 

Since its introduction in August. 1977, 
the Challenger Ill has become one of the 
most successful microcomputer systems 
in small business. educational and 
industrial development applications. Tens 
of thousands of Challenger Ill's have 
been del ivered and today hundreds or 
demonstrator units are set up at systems 
dealers around the country. 

The Challenger Ill systems offer 
features which make their per formance 
comparable with today's most powerful 
mini-based systems. Some or these 
features are: 

Three processors today, more 
tomorrow. 

The Challenger Ill Series is the only 
computer system with the three most 
popular processors- the 6502A. 68BOO 
and Z-80. This allows you to take 
maximum advantage of the Ohio 
Scienti fic sof tware library and programs 
offered by independent suppliers and 
publishers. And all Challenger Ill 's have 
provisions for the next generation of 16 
bil micros via their 16 bit data BUS. 20 
address bits. and unused processor 
select codes. This means you ' ll be able 
to plug a CPU expander card with two or 
more 16 bit micros right 1n to your 
existing Challenger Ill computer. 

Systems Software for three 
processors. 

Five DOS options including develop· 
ment. end user, and virtual data file single 
user systems. rea l time. time share, and 
networkable mult i-user systems. 

The three most popular computer 
languages including three types of BASIC 
plus FORTRAN and COBOL with more 

languages available from independent 
suppliers. And, or course. complete 
assembler, editor, debugger and run time 
packages for each of the system's 
microprocessors. 

Applications Software for Small 

Business Users. 


Ready made factory supported small 
business software including Accounts 
Receivable, Payables. Cash Receipts. 
Disbursements. General Ledger , Balance 
Sheet , P & L Statements, Payroll, Per· 
sonnel Files. Inventory and Order Entry 
as stand alone packages or integrated 
systems. A complete word processor 
system with full editing and output 
formatt ing including justification, 
proportional spacing and hyphenation. 

OS-OMS, the software star. 
Ohio Scientific offers an Information 

Management system which provides end 
user intell igence far beyond what you 
would expect from even the most 
powerful mini-systems. Basically, it 

The Challenger Jll 

Series 


from Ohio Scientific. 


allows end users to store any collection 
or information under a Data Base 
Manager and then instantly obtain 
information. lists, reports. statistical 
analysis and even answers to 
conventional "English" questions 
pertinent to information in the Data Base. 
OS·DMS allows many applications to be 
computerized without any programming! 

The "GT" option yields sub· 
microsecond mlcrocomputing. 

Ohio Scientific offers the 6502C 
microprocessor with 150 nanosecond 
main memory as the GT option on all 
Chal lenger Ill Series products. The 
system performs an average or 1.5 
million instructions per second executing 
typica l end user applications soflware 
(and that's a mix of 8, 16 and 24 bit 
instructions!). 

Mini-system Expansion Ability. 
Challenger Ill systems offer lhe 

greatest expansion capabi lity In the 
microcomputer industry, including a full 
line of over 40 expansion accessories. 

Networking and Distributed 
Processing 

OS·65U level 3 now provides 
networking capabilities as well as time 
sharing ability allowing Challenger Ill 
based systems to be expanded to meet 
the most demanding business 
applications. 

Prices you have to take seriously. 
The Challenger Ill systems have 

phenomenal performance-to-cost ratios. 
The C3-S1 with 48K static RAM. dual 8" 
floppies, RS·232 port, BASIC and DOS 
has a suggested retail pr ice or under 
$4000. 80 megabyte disk based systems 
start at under $13,000. Our OS-CP/M 
software package with BASIC, FORTRAN 
and COBOL Is only $600, and other 
options are comparably priced. 

For literature and the name of your local 
dealer, CALL 1·800·321·6850 TOLL FREE. 

Circle 7 on Inquiry card. 

C3·B wins Awa rd of Meri! at 
WESCON '78 as the outstanding 
microcomputer applicat ion lor 
Small Business. 



Tic Tac Rebuttal 

In his letter to BYTE (October 1979, 
page 175), Mr Miller raises some inter
esting points. However, his comments 
about my Tic-Tac-Toe program (BYTE 
May 1979, page 196) do require further 
examination . 

Apparently, aesthetics in program
ming is in the eye of the beholder; Mr 
Miller found my table-lookup method 
unappealing . It is more aesthetically 
pleasing to me to compute a move only 
once, then use it , rather than to recom
pute the same move each time it is used. 
Since a Tic-Tac-Toe game is readily 
represented as a decision tree, I felt that 
a table-lookup algorithm was the most 
natural implementation, and regretted 
the necessity of using more clumsy 
methods for the special cases . 

A further advantage of a table-lookup 
method is its modularity ; one move
logic block may be readily changed 

without affecting other parts. You may 
recall that there was a logic bug in the 
published program (see "BYTE's Bugs," 
August 1979, page 194) . This was easily 
corrected by changing only five numbers 
in the data table . 

The concept is similar to that of a 
chess program; the better ones use a 
table-lookup for the early moves of the 
game, before things get too complicated. 

As for taking advantage of the micro
processor's capabilities, it is more 
natural for it to increment an address to 
find a prestored number than to com
pute; its built-in computing power is 
limited to addition . More complicated 
computing must be done by "brute force 
and awkwardness" in the machine
language programming of the BASIC 
interpreter. 

Mr Miller did not like for the com
puter to always move first. As I stated 
in the article, I wanted the computer to 
play an aggressive game. It is readily 

apparent that the computer canno t play 
an aggressive game if the user moves 
first; it can then play only a defensive 
game, and wait for the user to blunder . 
Actually, I do have a user-first Tic-Tac
Toe program that uses a similar table
lookup method of play. While it plays 
the best possible game within the limits 
of a user-first game, it is still "curiously 
limited" and I felt that its inclusion 
would detract from the performance of 
the published program . 

To play a rational Tic-Tac-Toe game, 
it is necessary but not sufficient for the 
program to be unbeatable. A rational 
program must not just respond to the 
current situation, but it must be goal
oriented. To set a "trap" requires three 
moves in the proper sequence. This 
planning ahead is readily done with a 
table-lookup method, but I suspect that 
it would be difficult to do by following 
Mr Miller's proposed system. 

I suggest that Mr Miller submit a Tic
Tac-Toe program based upon his 9-step 
strategy. It is much more meaningful to 
compare the performance of working 
programs than to compare a working 
program with a theoretical one. 

Delmer D Hinrichs 
2116 S E 377th Ave 
Washougal WA 98671 

UNIX-type File Available 

We applaud Jim Howell's plea 
("Operating Systems: Let 's Have Some 
UNIX-Inspired Software," September 
1979 BYTE, page 82) for more 
sophisticated system software on 
microcomputers . 

We would like to point out that 
UNIX-style file systems are, however, 
available already for microprocessors (at 
least the 6800s) in our SOOS product. 

The SOOS file system supports files 
which may be randomly addressed to 
the byte; as many bytes as desired may 
be read or written in a single system 
call. Sector sizes of the disk hardware 
underlying the file system are completely 
invisible to the application program. 
Disks with different capacities and sector 
sizes can even be mixed on the same 
system . Regular 1/ 0 devices such as ter
minals and printers are treated identical
ly, with the result being that applica
tions object programs move unchanged 
from one SOOS hardware configuration 
to another. 
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The Honor Graduate 

There's been a lot of talk lately 

a bout intelligent terminals with 
small systems capabi lity. 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 t he 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 exceptional performance 
for just a fract ion of what they'd 
expect to pay. Standard features 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 9 on i nquiry 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 , FORT RAN , COBOL), the 
SuperBrain is ready to take on your 
toughest assignment. You name it! 
General Ledger, Accounts Receiv
able, 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, twe Ive 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 a 11, 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 all the fresh
man students in the small systems 
business. Insist on this year's honor 
graduate ... the SuperBra in. 

9lt~lfXTEC

3l5 SYSl"EMS® 


2300 Broad River Road, Columbia , SC 29210 
(803) 798-9100 TWX: 810-666-2115 
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Also, like UNIX, SDOS is completely 
interrupt-<lriven . 

SDOS currently runs on seven manu
facturers' systems, handling over ten dif
ferent types of drives, including floppy, 
Winchester, and 10 M byte cartridge 
drives. 

We point out the obvious disadvan
tages of systems such as FLEX and 
CP/M; they are tied (and thus tie the 
application) irrevocably to the floppy 
disk hardware to which they were 
originally attached. Further, fi le l/O 
under these systems requires a lot of 
knowledge (ie: code) in the application 
to perform random access. 

Yes, the industry does generally need 
more sophisticated system software. 

Ira D Baxter 
Software Dynamics 
2111 W Crescent, Suite G 
Anaheim CA 92801 

the fo llowing conclusions: For 100 hours 
running time on the sewing machine she 
probably spends close to eight hours a 
day sewing, including cutting, pinning, 
etc . 

In a month Karen sews about 21 miles 
- that's 25,000 double seams the full 
length of the kid 's jeans. 50 miles of 
thread speed through denim. Enough to 
weave 400 square feet of new cloth. 

If Karen is ahead of the game and is 
in fact getting her stitches in in time, she 
is saving 189 miles of sewing each 
month . If she is not in time, she is 
wasting 18.9 miles of stitches, 45 miles 
of thread, and $1.38 of electricity. 

Ken Bramham 
apt 160, 15 rue Leon Bloy 
92260 Fontenay-aux-Roses 
FRANCE 

May 1976; "Sys 8 1/2 ," January 1977; 
"Sweet Auto Line," February 1977) and 
was author of Heath Company's best 
selling, self-instructional courses BASIC 
Programming and Assembly Language 
Programming. One of Bill 's personal 
fr iends was Robert Tinney, artist for 
many BYfE covers. Robert drew Bill on 
the December 1977 cover. 

Not so well known is the fact that Bill 
Nico was one of the first real computer 
hobbyists in the US . Bill 's homebrew 
8080 computer built in 1974 had to be 
one of the first in the country . 

Bill was also one of the best BASIC 
and 8080 programmers around. He 
could get more out of his disk-based 
lMSAJ than anyone . He could write 
systems software and languages, but felt 
just at home with a small business 
package or a real-time industrial control 
program. 

Bill was also pretty good at hardware. 
He was a professional logic designer and 
did a fair amount of consulting in this 
field. His home was perhaps one of the 
most fully automated in existence. It was 
a virtual electronic showplace. Bill was 
also an active amateur radio operator 
(W5PRZ). 

It was only in recent years that Bill 
discovered his talent for teaching. Bill 
taught frequently in Heath 's computer 
classes. His great empathy and personal 
awareness made him a gem of a teacher . 
His practical nature and down-to-earth 
approach made him the favorite of every 
student. It was hard not to learn in his 
classes . 

Bill Nico was born August 30, 1928 in 
Los Angeles . He graduated from Bur
bank High in 1946 and served in the 
Army from 1950 to 1953. His electronics 
training came from Pierce College in Los 
Angeles. Bill worked in a variety of elec
tron ic engineering and sales jobs in 
California and Tex as from 1953 to 1969. 
He was manager of the Heathkit Elec
tronic Center in Houston from its open
ing in 1969 unti l 1975 when he left to 
form his own company. From 1975 to 
1979 he operated as a consultant and 
writer from his Houston-based fi rm, 
Delta-t. 

Those of us who knew and worked 
with Bill will miss him greatly . 

Lou Frenzel 
1588 Oak Ter 
St Joseph Ml 49085 

Willard Irwin Nico 
1928. 1979 

A St itch in Time? 
Personal computing pioneer and 

Karen Wolfe 's article in October BYfE author Bill Nico passed away recently in 
"Power Helps Analyze Electric Bills, " Houston, Texas . Bill died of cancer July 
(page 48) led me to analyze Karen 's sew 2, 1979 at the age of 50. 
ing power. With the assistance of a sew Bill Nico is perhaps most widely 
ing machine and a pocket calculator, known for his writing. He wrote severa l 
neither of them programmable, I reached articles for BYfE ("Shooting Stars, " 

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

I 

Available through Apple dealers worldwide. 


Mountain Hardware, Inc. 
LEADERSHIP IN COMPUTER PERIPHERALS 

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

Marsport Forces Resurface 

Mr Reiland made some comments 
about my ''Marsport" article (April 1979, 
page 84) in his letter to BYTE (October 
1979, page 209). While I appreciate his 
compliments, I do differ with him on 
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The easy way to learn about computers: 

BUILD ONE 

, 0 1 o o I • 1 • I I I I I I I ' ' +I I I I I • I I I I I I ' o • ~ I 

H14 Serial Printer 

H19 Smart 
Video Term inal 

\J 

• • ,;,.,; 

6. HB Personal Computer 
with Dual Floppy System 

H89 All-In-One Computer 

Yes, you can do it. Heath makes it simple 
with easy-to-bui ld kits and step-by-step 
assembly manuals that lead you from un
packing to final p lug-in. 
And once you build your own computer, 
you ' ll know it inside-out. You 'l l know how 
to make it work for you. 

Software, designed especially for Heathkit 
Computers, includes innovative programs 

FREE CATALOG 

for running your home or business, and 
exciting games your kids will enjoy. 
The Heathkit User's Group (HUG), made 
up of owners of Heathkit Computers, will 
share with you a library of over 400 pro
grams that they 've written to make your 
computer serve you in ways you never 
imagined. 
Hea thkit Com puters may be low-cost kits. 

Heath Company,
Heathkit Dept. 334-612 Ir--------~--------, 

For complete descriptions of Heathkit II Benton Harbor, Ml 49022 I 
Computers and nearly 400 other elec
tronic kits for your home, business or I O YES Please send me my FREE Heathkit Catalog. Ipleasure, send for the latest, free I
Heathkit Catalog. Or you can pick ~~~d~ 
up your catalog at a nearby Heathkit ______.lil 
Electronic Center. C:-::::=::=:::::::::~::-
If Coupon is missing write: Heath Co., 
Dept. 334-612, Benton Harbor, M l 49022 
Heathkit Products are also sold and serviced al Heathkit Electronic 

I Name 

I Address 

II City 

But they ' re not playthings. They' re power
ful, h igh-capacity computers designed for 
complex programming. You'll find com 
plete systems - hardware, software, acces
sories - within the pages of the colorful , 
104- page, Free Heathkit Catalog. And 
you'll find service any time you need it at 
55 locations throughout the U.S. or at the 
Heathkit factory. 

1am not currently receiving your catalogs. I 
I 
I 
I 

Stale I 
Centers (units of Veritechnology Electronics Corporation) through

L 
CP-177 Zip________ ._ _______ ~out the U.S. See your white pages. DEC Is a registered trademark 

of Digita l Equipment Corporation. 
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one point: he objected to my statement 
about a circular orbit, "The attraction of 
gravity is exactly balanced by the cen
trifugal force at all times." All that I can 
say is, if this is "confusion," I am in 
good company. In the NASA book 
Space Mathematics Qanuary 1972, page 
119), two forces are defined : 

F, = mv2/r 
where: 

F, = Centripetal force 
m = Mass 
v = Velocity 
r = Radius from center 

F2 = GMm/r2 

where: 
F, = Gravitational force 
G = Universal gravitational constant 
M & m = Masses of the two bod ies 
r = Radius between centers 

They then say, "The physical situation, 
if these two forces are equal, is 
represented in . .. (a circular orbit). " 
(Emphasis added.) They further show 
how, by setting these two forces equal, 
one can solve algebraically for the cir
cular orbit velocity. While their ter
minology is slightly different from mine, 
their meaning is obviously the same as I 
expressed. 

One further point: Mr Reiland seemed 

surprised that a three-dimensional land
ing simulation could be programmed on 
a programmable calculator. This pro
gram is far from the limit ! I have since 
programmed a similar three-dimensional 
rendezvous simulation, that keeps track 
of two objects in their orbits 
simultaneously. In it, the spaceship is 
initially at rest on the surface of the 
primary, while a target satellite is in a 
random elliptical orbit. The user waits 
until the satellite is in the best position , 
lifts off, matches orbits with the satellite, 
and rendezvous with it. To try this more 
difficult exercise, send $1 to cover my 
copying and postage costs for a 12-page 
write-up and listing for the HP-67 / 97 (as 
submitted to the Hewlett-Packard Users' 
Library). Include two blank magnetic 
cards and I can record the program on 
them . 

De.lmer D Hinrichs 
2116 S E 377th Ave 
Washougal WA 98671 

It Happened Again 

It has happened again. Every time I 

decide to let my BYTE subscription lapse 
because of the high price of the 
magazine, along comes an issue so jam
packed with wel.1-written , informative, 
readable articles, that I am forced to 
renew my subscription again . The most 
recent issue, the one on LISP (August 
1979), just did it again . 

The LISP articles simply covered 
almost everything one would want to 
know in an introduction, and did it 
well. In addition, there were excellent 
articles on more advanced subjects 
symbolic math systems and pattern
directed languages being the prime cases 
to point to - for those who want to 
delve deeper, or who already knew LISP 
and its implications and implementa
tions. All of these articles were well
written, tool 

Amazing is the only word . 

Dave Mellinger, LISP hacker 
c/ o Datek Inc 
2336 Wilson Blvd 
Arlington VA 22201 

Elegant Input Recognizer 

While working on a Star Trek pro
gram, I came across the problem of 
command mnemonics. I wanted the user 
to be able to type commands as 
alphabetic mnemonics, not numbers (for 
example, TRP for torpedo). Also, I 
wanted him or her to be able to type in 
the initial of the mnemonic, also for ex
pediency. 

However, I did not want the remain
ing letters to be arbitrary (having the 
computer recognize only the first letter 
would mean that THE PHASERS would 
work .for TRP) . It 's not easy to 
memorize the mnemonics, so users could 
easily make mistakes in typing in com
mands, thereby moving two quadrants 
west when they wanted to fire the 
photon torpedo banks. I have seen this 
happen on many occasions. So, I did a 
little brainstorming, and came up with 
this : 

IF LEIT$('TRP",LEN(A$)) = A$ 
THEN PRINT 'TRP" 

This works just as well for YES. This 
one-line comparison will allow "Y," 
"YE," or "YES," but not "YEAH ," 
"ALYESKA," or even "YESNO. " I agree 
that it is really not necessary to put all 
that user-input protection in a cornputer
assisted instruction (CA!) program, but 
if you want to use it , you can implement 
it very easily in any BASIC with LEIT$ 
and LEN. It's also useful for other ap
plications, such as my Star Trek pro
blem. 

Mits Hadejshi 
1460 W 182nd St 
Gardena CA 90248 • 
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Making Color Slides with an 

Intecolor Microcomputer 


Alan W Grogono 

State University of New York 


Upstate Medical Center 

750 E Adams St 


Syracuse NY 13210 


Slides are required for many 
demonstrations and lectures . lnstuc
tional slides often consist of a few 
words or a simple diagram or graph 
which the lecturer wishes to discuss. 
In recent years such slides have com
monly been prepared as a blue diazo 
(white writing on a blue ground) . 
Even the simplest slide is subject to 
about twelve processes: rough draft
ing, typing, checking, type setting, 
rechecking, photography, developing 
negatives, brushing out imperfec
tions, diazo exposure, pickling, cut
ting, and mounting. Misunderstan
dings and interpretations mean that it 
is not uncommon for one or more 
stages to be repeated; the process is 
moderately expensive, and a diazo 
slide tends to fade with time. This ar
ticle describes a quick, convenient 
method of preparing color slides 
using a computer. 

Equipment 
The computer employed is an Inte

color eight-color intelligent terminal 
equipped with BASIC and dual 
floppy disk. The choice of camera 
and film may depend on individual 
circumstances, but the author sug
gests the following: a single-lens 
reflex (SLR) 35 mm camera, mounted 
on a tripod, with telephoto lens (to 
reduce barrel distortion). Close-up 
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Photo 1: Two examples of computer
generated slides containing color text 
m aterial. 

lenses or close focusing attachments 
are essential. 

The computer allows images to be 
formed on a high-resolution screen 
offering eighty characters per line and 
either forty-eight lines of small letters 
or twenty-four lines of double-height 

letters. Lines, bar graphs, vector 
graphics, and simple drawings can 
also be constructed. The color for the 
background and for the foreground 
(the character or line ) can be 
separately selected from the eight 
available colors. 

Software 
A program called Menu is used to : 

• 	 prepare a new floppy disk for sav
ing images, 

• 	 prepare images, 

About the Author 
Dr Grogono is an Associate Professor of 

A nesthesiology at tlie State University of New 
York . Uµs tale Medical Center. i11 Symrnse 
New York. He tra i11ed i11 Lo11do11 . E11gla11d. 
1111d e111igrated to tlie U11ited States i11 1974 . He 
uses 111 icroco111µ11 ters wit/1 grap li ics for teacli 
i11g. fo r recreat io11. a11d as d1!scribed i11 tlw 
11cco111p1111y i11g article. for color slide 111aki11g. 
He l1<1s written 111m1y scientific µaµers i11 l1is 
specialty . tll!estliesiology. mid is 1111tl1or 1111dl or 
edit or of several books. He is a11 active 111 e111 ber 
of the A111erica11 Hi>art Associat ion lllld directs 
tl1 1? Adv an ce d Ca rdiac Life-Support 
Instructor's Course i11 Syracuse NY. For tlw 
New York Stale Society of A11estli esiologists 
amurnl 111eeti11g i11 New Yo rk , li e mils Ill e µmid 
"'Reset1 rcl1 by New /11 vestig11tors ... He is also 11 

member of the Icarus liigl1-speed hydrofoil stiil· 
i11g project whic/1 set a B-Class , World Sailh1g 
speed reco rd i11 Wey111011 th , EHgla11 d. ill 1976. 



«Ourreputationrests ondigits, 

decin1alpoints, anddetails. 


\\ewouldn't trust them to anythingless 

than SootcHBrandDataCartridges!' 


Bill Birkett, V ice President, 
Trade Graphics, Inc. , 
Livonia, Michigan 

The un ique de ign of a data 
cartridge provide great reliabil ity, 
h igh storage capacity and long 
tape life. And where could you 
possibly get better data cartridges 
than Scotch Brand , made by 
3M. the people who invented the 
data cartridge system itself? 

3M control every step in manu
factur ing. Top quali ty magnetic 
tape and preci ion components are 
part ofevery Sc tch Data Cartridge . 
Over twenty-five years of ervice 
to the computer indu try a ure 
you of the utmost reliability. 

Scotch Data Cartridge are 
available in miniature DC lOOA, 
the standard-size DC 300A and 
n w, an ex tra-length DC 300XL 
with 50% more torage capacity. 
They are compatible with most 
cartridge systems including 
Hewlett-Packard , IBM. NCR. 
Tektronix and TL 

To find out where you can find 
Scotch Data Cartridges or virtually 
any other data recording med ium, 
call toll -free: 800-328-1300. 
{In Minnesota, call collect: 
612-736-9625.) Ask for the 
Data Recording Products Division . 

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

3IVI 
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• 	 transfer the contents of the display 
memory onto the floppy disk 

The program also places the com
puter into a suitable mode. The scroll 
mode is replaced by the page mode, 
and the screen image is made to cor
respond with the appropriate 
memory locations. 

Image Preparation 
Simple word slides are best 

prepared in CRT mode (a mode 
which allows direct user interaction 
with the graphics display). The 
keyboard allows letters to be posi
tioned anywhere on the screen. 
Colored text, borders, and back
grounds are used for effect. Con
siderable rearrangement and adjust
ment is possible using the delete and 
insert keys for characters and lines. 
When the image is complete, the disk 
is inserted and the AUTO key is 
pressed to run the storage program. 
The image is automatically transfer
red to the disk to be photographed 
later . Examples of text slides prepared 
in this way are shown in photos la 
and lb. 

More complicated slides may be 
produced by employing a program to 
prepare the display (eg: to generate a 
graph or a histogram). Examples of 
slides prepared in this way are shown 
in photos 2a and 2b. When such a 
program is being written, it is impor
tant to remember that the process of 
transferring the image to disk uses a 
BASIC program that will replace the 
preparation program in memory. 

Color Selection 
Color slides are usually most suc

cessful when the image or letters are 
brighter than the background. With 
the bright foreground image, any 
spreading due to light-scatter on the 
cathode-ray tube, the film or the pro
jection screen tends to enlarge a line 
or a character instead of extin
guishing it. Therefore, of the sixty
four color combinations available, 
only about twenty are useful for 
slides. 

If the alignment of the red, blue, 
and green electron beams in the 
cathode-ray tube is imperfect , the 
focus of the screen image may suffer. 
This problem may be minimized by 
judicious choice of foreground color. 
In such cases, use a color scheme in 
which the image is formed by turning 
only a single beam on and off as it 
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Photo 2: Two examples of computer-generated slides containing colored graphic 
material. 

sweeps across the tube. For example, 
with white text on a magenta back
ground, only the green electron beam 
is modulated, and a good image can 
be obtained even if the beam align
ment is poor. 

Photography 
The images are recalled for 

photography using the same pro
gram. The program recalls the images 
one by one. Photographs must be 
made in ambient darkness to avoid 
unwanted reflections. Certain colors 

tend to require more exposure than 
others (eg: red and blue on black 
backgrounds) . 

Color film does not always repro
duce television images perfectly . Red, 
in particular, may appear somewhat 
brown. A Kodak CC40R filter is sup
posed to correct this, but the ex
posure time required is doubled. I 
have prepared slides with and with
out the filter . I currently use Kodak 
Ektachrome 64 (ER-135) with no 
filter. The films, filters, and ex
posures I used are shown in table 1. 

A word of warning about returning 





Aperture f 3.5 

Film Speed 
(ASA) 

Filter Exposure 
Seconds 

Kodak 
Ektachrome 

ER 135 

64 None 0.5 

Kodak 
Ektachrome 

ER 135 

64 CC40R 

Kodak 
Kodachrome 

KM 135 

25 None 

Kodak 
Kodachrome 

KM 135 

25 CC40R 2 

Table 1: Exposures and films used to 
photograph displays on the lntecolor 
microcomputer. 

films to the manufacturer for deve
loping and mounting: if slides have a 
black background, an automatic film 
cutter may be unable to recognize the 
frame boundaries. Several films have 
been returned irreparably damaged, 
sometimes with half of a slide in one 
mount and the other half in the next 
mount. The use of colored back

grounds is recommended for visual 
pleasure as well as preservation of 
your work. If you are in doubt, it is 
probably wise to ask for your film to 
be returned uncut. 

Discussion 
Slide preparation using a small 

computer and color-transparency 
film has a number of advantages; 
several colors can be used on a single 
slide, the photography is simplified, 
and the color slides are more durable. 
In addition, when the computer is 
suitably located, the drafting and 
checking are more convenient and 
may even be reduced to a single step. 
I now find it easy to design a slide at 
the keyboard. Decisions about spac
ing, positioning, and color can be 
made, revised, and implemented as 
the image is being prepared. This has 
reduced the first five steps to two, 
namely drafting the image and saving 
it on disk. The photographic process 
is reduced to making the exposures, 
developing the film, and mounting 
the slides - a considerable saving in 
steps and labor. 

------------------------------~ 
,. 

TRS-80/NORTH STAR 

SOFTWARE 


By J. Roehrig as seen in Byte, Kilobaud and 

Personal Computing Magazines 


1. Cheu - written In Basic. Beats Microchess. 

2. 	Scrabble - makes your computer a Scrabble 
opponent. 

3. 	BaMball - based on Major League results, keeps 
all statistics. Players perform true to Ille. Seen in 
July 1978 Personal Computing and November 
1979Byte. 

4. 	Bowling Secretary - keeps ail necessary stalls· 
tics. Seen In June 1978 Kiiobaud. 

5. 	Taxee - aJI new tax rates. Long form, short form, 
Schedules A, B. C and lnoome Averaging. Seen in 
March 1978 Personal Computing. 

6. 	Accounting - double entry system produces 
Journal Entry Log. Balance Sheet and Income 
Statement. 

7. 	Baaketball - just like Baseball. Cover article from 
January 1979 Personal Computing. 

8. 	Horae Racing - improved version of December 
and January t 980 Byte ar1icle. Graphics, horses 
run true to form, past per1ormances maintalned. 
Realistic win. place and show payoffs . 

9. Trottere - same as above bul f0< TroHers. 

10. 	Handicapper - a syslematlc way to evaluale 
wagers al the Track or OTB. 

11 . Gemes - 30 TIC TAC TOE as In April t978 
Kilobaud, Boxing as In January 1978 Personal 
Compuling and Foolball as In February 1978 
Personal Computing. 

t 2. 	Backgemmon - a challenging opponenl who 
uses the doubling rube. Very graphic. 

NEW NEW NEW-TRS-80 Graphic Skill Games for 2 players or 1 against the computer: 
13. Baseball 14. Boxing 15. Football 16. Golf 17. Bowling 18. Horse Racing 

All programs have been improved; each has its own instruction booklet and 
sells for: Cassettes $7, 6 for $40, 12 for $75, 18 for $105 
Diskettes $10, 6 for $55, 12 for $100, 18 for $140 

SEND ORDERS TO: 

JJR DATA RESEARCH 

Box 7 4 Middle Village, NY 11379 


or CALL C.0 .D.'s TO: (516) 643-1931 (C.O.D.'s shipped within 48 hours) 

The quality of slides produced in 
this way is very pleasing. Audience 
members inquire how the slides are 
made and express appreciation of the 
color and the technique. Distortion is 
negligible, and the quality of curved 
and oblique graph lines is adequate 
for lecture slides (for the graphs the 
resolution is 1 in 160 on the X axis 
and 1in192 on the Y axis). 

The cost of making slides is hard to 
evaluate. The lecturer's time and the 
time spent fetching, carrying, and 
checking are of ten assumed by the 
organization. However, even those 
costs that remain are significant. Be
tween $6 and $10 is probably the 
minimum cost of laying out the 
simplest text and preparing a diazo 
slide. Slides for a one-hour lecture 
may cost approximately $500. 

Preparing slides on the computer 
simplifies the photographic process. 
This alone represents a saving of 
about $2 per slide. The time spent 
designing the slide and arranging the 
layout can be reduced as well. 
However, any time spent employing 
the additional choices of colors and 
layouts may offset this potential sav
ings to some extent. The disks used 
for storing the images cost $5, or 
about SO cents per slide. However, the 
disks are reusable and should there
fore not represent an appreciable cost 
per presentation. 

The greatest savings would be rea
lized by those illustration depart
ments that are frequently expected to 
prepare histograms, regression 
graphs, scatter diagrams and graphs 
of functions. A few appropriate pro
grams would allow numerical data or 
mathematical functions to be directly 
converted to color images. A final 
advantage is that Ektachrome pro
cessing is commonly available 
commercially on a same-day basis . 
Slides can be prepared, photographed 
and reviewed in twenty-four hours. 

The computing equipment de
scribed in this article costs about 
$6000. Any illustration department 
handling much slide preparation, par
ticularly that involving slides of 
graphs, should find it worthwhile to 
review the type of material they han
dle and its cost. The Intecolor com
puter has now been used to prepare 
hundreds of slides. A similar program 
will also work on the Compucolor II 
with only slight sacrifice in definition, 
resolution, and color rendition.• 
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Includes H8 Computer with 16K memory, 
four-port serial 1/0 and operating software, plus H17 Floppy 
Disk System (shown here with optional second drive) and 
H19 CRT Terminal - all in kit form. 

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

• 7 plug-in board positions for flexi
bility in configuring your system 

• Up to 65K memory capacity 

• Front panel keyboard for direct ac
cess to registers and memory 

$289 kit purchased separately. Was 
$379. You save $90. 
$349.00 assembled 

• Instant access to programs and data 

• 100K bytes storage area 

• 250 ms typical random access time 

• Includes interface controller board 

$495.00 kit purchased separately 
$550.00 assembled 

• Z80 microprocessor-controlled 

• 25 x 80, upper and lower case 

• Direct cursor addressing 

• 8-user-function keys 

$675.00 kit purchased separately 
$995 assembled 

Special 5% discount applies to all 
software, memory and interface 

boards when purchased with the H8 
system. 
Seven plug-in board positions on the 
H8 let you configure any combina
tion of memory and I/ O's that suits 
you. Heathkit memory boards come 
in 16K, SK and 4K increments. Inter
face boards are available for parallel, 
serial and cassette I/ O's. 

No computer system is better than 
the software that supports It. The 
wide selection of H8 software in 
cludes operating systems software 
and MICROSOFT"' BASIC. 

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



puters through the Heath User's 
Group (HUG). The experience of this 
computerlte group can help you get 
the most from your computer. 

You get the most thorough documen
ta t ion ever written when you buy 
your Heathkit Computer. So it's easy 
to get your system assembled and 
operating quickly. 
And you get one of the most reliable 
service organizations after you buy. 
More than SS service locations 
throughout the U.S., plus a factory 
service phone give you fast access to 
experts when you need them. 

Computers, peripherals, software and 
accessories - in kit or assembled 
form - you' ll find them all at your 
Heathkit Electronic Center. You'll 
even find educational support like 

Clrcle 17 on Inquiry card. 

the special self- instruction programs 
that teach you BASIC and Assembly 
language programming. 	 Wrlle for a FREE Heathkit Oitalog 

containing the complete line of Heath
kit Computen, plus nearly 400 other 
electronic kits for your home, work or 
pleuure. 

Heath Company, Dept. 334-614 
Benton Harbor, Mich. 49022 

Aleundrla, VA New Orlean1, LA 
Anaheim, CA Norfolk, VA 
Atlanta, CA Ocean, NJ 
Baltimore, MD Oklahoma Clly, OK 
Boston, MA Omllha, NB 
Buffalo, NY Philadelphia, PA 
Chicago, IL Phoeni•, /1.Z 
Cincinnati, OH Pllttbu111h1 PA 
Cle~eland, OH Pomona, CA 
Columbus, OH Providence, RI 
D1llu, TX Redwood, CA 
Denver, CO Rochetler, NY 
Detroit, Ml llockvllle, MD 
El Cerrito, CA Sacramento, CA 
Fair I.awn, NJ Sail Uke City, UT 
Frazer, PA San Anlon!o, TX 
Hartford, CT San Diego, CA 
Houston, TX San Jose, CA 
lndlanapolls, IN Seallle, WA 
ferlcho, NY St. Loul1, MO 
tcansu City, KS SL Paul, MN 
Los A11geles, CA Tamp1, FL 
Louhvllle, ICY Toledo, OH 
Miami, fl While Plains, NY 
Milwaukee, WI Woodland Hlll1, CA 
Minneapolis, MN 
•Units of Ver!technology Electronics Corporation. Prices stated here 
are mall order and may be sl!ghtly higher at retail locations. CP-179 
Prices subject to change without not ice. 
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Computerize a Home 

Steve Garcia 

POB 582 
Glastonbury CT 06033 

I anxiously glanced around the Cir
cuit Cellar. Devoid of the usual 
sounds of the stereo or television, the 
equipment fans imparted a distinctly 
uneasy sensation of mechanical 
presence. 

The room was totally dark except 
for a few pilot lights and a video 
display. There were no games, no 
fast-moving program listings; only a 
single line was written on the screen. 
In the dim luminescence I could bare
ly distinguish the furniture from the 
bookcases. A little experience navi
gating in the dark would have been 
useful, but I opted for modern 
technology and reassuringly patted 
the flashlight in my pocket. 

I pushed the button on my digital 
watch and noted the time . As it 
neared the prearranged hour, I turned 
instinctively to the terminal. Soon I'd 
know which of us was in control! 

Almost immediately the display 
changed and printed out "AUTO
MATIC CONTROL INITIATED. " 
Simultaneously I could hear a high
pitched noise. It sounded almost like 
an insect chirp. There are no crickets 
down here; it must be a subharmonic. 
So far so good, but did it work? 

"Steve, did you just blow a fuse?" 
My wife stood in the doorway and 
called down the stairs. It didn't 
bother her that there weren't any 
lights on. After all, if you blow a 
fuse, shouldn't the lights be off? 

'The kitchen light went off and the 
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bedroom light came on. Wait! The 
bedroom light just went off and the 
kitchen light came back on. Now 
they're both off. " 

I grinned in a way that only a 
Cheshire cat could appreciate. 
"Sorry, Joyce, just experimenting on 
the latest article." Chuckling softly, I 
continued. "I hope you don't mind, 
but the computer seems to have taken 
over." 

"Can it make beds?" she replied. 
I should have known that she 

wouldn't be taken in that easily. 
"OK, I'll tell the computer to keep its 
sphere of influence to the cellar. I'll let 
you know what the password is 
later. " 

As if by magic, the Circuit Cellar 
lights were activated. The test was 
successful. 

Security Versus Control 
Even though it may seem true at 

times, our house has not been taken 
over by a computer. I was simply 
testing the latest addition to my home 
control system. 

In previous issues of BYTE, I pre
sented a series of articles on the con
struction of a home security system. 
(See "Build a Computer Controlled 
Security System for your Home": 
Part 1, January 1979 BYTE, page 56; 
Part 2, February 1979 BYTE, page 
162; Part 3, March 1979 BYTE, page 
150.) This was not a theoretical 
dissertation. It was, in fact, an over

view of the system installed in my 
house. The original concept was con
figured around a single-board 8085 
system and designed primarily as an 
alarm controller. Even though it 
works, it has definite limitations. 

Eventually I became dissatisfied 
with just having a super burglar 
alarm. It seemed a shame to dedicate 
all that hardware and expense to a 
function with such a limited capacity . 
The obvious step was to expand the 
concept to be a "home control" 
system where security is but one of 
many possible applications. To do 
this requires more memory; the single 
board has been replaced by a 26 K 
byte Z80-based computer with a 
video display . Operating in either 
high-level or assembly language, it is 
as adept at keeping the checking ac
count straight as it is at scanning in
put ports searching for an intruder. 
Add to it the ability to activate and 
communicate with my large disk
based development system, and it is 
indeed a powerful tool. 

The major difference between the 
two system concepts is the output 
control structure. As an alarm, the 
computer is strictly configured to 
scan and analyze a multitude of event 
inputs, such as door switches and 
motion sensors. Its decision process is 
immediate, but its output control is 
relatively limited. These generally 
consist of several lights, a siren, and 
an automatic phone dialer . Even in 



Get Word Powerl 

with $ 
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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 

* OMINGSOON 
I/OS™ - new update from TSA/OS 


I/Pascal™ - full Compiler/Linker system 

I/SAL™ - new Structured 280/8080 

Assembler/Linker/Debugger system 


... and more 


Software tor I/OS - TSA/OS - COOS - SOOS 
other 8080/Z80 OS'M operating systems 

Circle 18 on inquiry card. 

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 



Photo 1: BSR X-10 system as marketed by Sears and called the Sears Home Control 
System . 

Photo 2: The internal electronics of the command-control console. 

the sophisticated system I presented, 
these hardwired outputs were kept to 
a minimum to reduce costs. 

Generalized home control extends 
computer control capability far 
beyond the few outputs of the ori
ginal system. It is conceivable that all 
of the lights and AC outlets in the 
house could be affected . A few lights 
outside are barely enough. Lighting in 
the bedrooms, kitchen, and garage 
should be included, with the stereo 
and television thrown in for good 
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measure. Lf you live in a cold climate 
and use an automobile engine-block 
heater, why not turn it on auto
matically before you get up in the 
morning? Tired of searching around 
in the dark for the light switch? Let 
the door sensor from the alarm 
system trigger the lights as you walk 
into a room . How about some soft 
music ten minutes after you enter? 
The list is endless. 

This expansion seems to be a con
tradiction considering my previous 

concern over wiring costs. To accom
plish this feat , either every AC outlet 
must be directly wired to the com
puter through relays as in the original 
system or the control capability must 
be added remotely to each light and 
appliance. 

AC Remote Control 
This latter suggestion is not as 

farfetched as it might seem. There 
have been many technological 
advances in the past year. One of the 
more significant achievements comes 
from BSR (USA) Ltd- specifically in 
the area of AC remote control. The 
BSR X-10 control system is shown in 
photo 1. Clockwise from the center, 
the five components are: command 
console, appliance module, cordless 
controller, lamp module, and wall
switch module. With these units, low
cost AC control is a reality. 

The BSR X-10, also marketed by 
Sears as the Sears Home Control 
System, operates through carrier cur
rent transmission from the command 
console to the receivers. When a but
ton is pushed on the command con
sole to activate a remote receiver, a 
coded signal is sent through the house 
wiring. Each receiver monitors these 
transmissions and responds only 
when its particular code is sent. 

Figure la is a block diagram of the 
$39 command module and photo 2 
shows its internal electronics. The 
heart of this, as well as the other 
system components, consists of 
custom large-scale integration (LSI) 
chips manufactured for BSR by 
General Instrument Corp. In normal 
operation the twenty-two-button 
keypad is continuously scanned. 
When a key is pressed, this desig
nated function and a house code 
(previously set by a thumbwheel 
switch on the bottom of the com
mand console) are combined into a 
single message. The digital message is 
directed to the transmitter section, 
where it modulates a 120 kHz carrier. 
The control signal appears on an 
oscilloscope as a series of pulse 
bursts. This is shown in photo 3. 

There is a second method where the 
command console designates a con
trol function and transmits a 
message. Each control console con
tains a ultrasonic receiver. In the pic
ture this is the metallic cylindrical 
component with the two protruding 
pins and shielded cable soldered on 
them. The BSR X-10 system facilitates 
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Photo 3: Oscilloscope picture of 
command-control console transmission 
on the AC line. (Photo courtesy of Mark 
Scheffler.) 

Photo 4: Handheld cordless controller 
showing top and internal circuitry. 

remote channel and function selection 
through a handheld ultrasonic 
transmitter. This unit is shown in 
photo 4 and diagrammed in figure le. 

When a key is pressed, it is encoded 
and transmitted as a series of 40 kHz 
tone bursts. The command console, 
receiving this information through its 
ultrasonic receiver section, takes this 
data as if a button had been pushed 
on the command console. It then adds 
the house code and simultaneously 
transmits the command message over 
the house wiring. 

The receiver part of the system is 
also quite sophisticated, considering 
that each receiver costs less than $15. 
These receivers, shown in photos 5 
and 6, can be placed virtually 
anywhere. An overhead light can be 
accommodated by replacing the stan
dard on/ off wall switch with a wall
switch module . An appliance such as 
a dehumidifier is controlled through 
an appliance module . 

All receivers are basically the same. 
A block diagram of an appliance 
module is shown in ·figure lb . The 
receiver section monitors the AC line 
waiting for a coded message cor
responding to its unique house (A 
thru P) and unit device (1of16) code . 
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Figure 1: Block diagrams of the integral parts of the BSR X-10. The block diagram for 
the control console is given in figure la, the appliance module in figure lb, and the 
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remote control transmitter in figure le. 

To turn on channel 10, simply press 
"10" and then the "ON" button 
sequentially . When the appliance 
module activates, it sounds like a 
relay engaging. In actuality, BSR uses 
an inexpensive solenoid to operate a 
15 A push-button Microswitch. 

The lamp and wall-switch :modules 
use a triac instead of this pseudo
relay . Unlike the appliance module, 

which only operates as an on/ off 
switch, these units have the addi
tional ability to automatically 
brighten or dim when the correspon
ding function buttons are pressed on 
the command console. Finally, all 
receivers can be locally activated 
without the command console. To 
turn on a light or motor, simply Oip 
the power switch from on to off and 
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Photo 5: The wall switch module replaces standard wall switch and allows remote con
trol. Two slotted-top rotary switches under the switch lever are for setting house and 
dev ice codes. 

Photo 6: The appliance module. 

back to on again . This automatically 
triggers the receiver module into an 
on condition. 

Controlling the BSR X-10 
When I first started using the BSR 

X-10, I could hardly believe its ver
satility and low cost. The only pro
blem is that operation of the BSR 
X-10 is completely manual. The only 
way to use the control receivers is 
through the command console or 
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ultrasonic transmitter and by 
physically pressing the buttons. 

I would not say that I have a never
say-die attitude, but considering my 
original security system, with an 
average cost of $250 per AC output 
channel , my future computer
controlled house depended heavily on 
less expensive input/output (I/0). It 
was absolutely necessary to find some 
method of utilizing the control 
receivers. 

Three possible solutions came to 
mind: 

• 	 Directly synthesize the command
console waveform and transmit it 
directly onto the AC line. 

• 	 Brute force contact closure-at
tach either relays or comple
mentary-metal-oxide semiconduc
tor (CMOS) switches in parallel 
with the push buttons and activate 
the relays from the computer. 

• 	 Synthesize the waveform from the 
ultrasonic controller and let the 
computer "talk" to the command 
console. 

Simulating the command-console 
output sounds simple in theory. (This 
is somewhat like estimating software 
costs.) Simulating the device-control 
code and using it to modulate a 120 
kHz carrier frequency leads to con
tact with a hostile environment. The 
output from the computer must be 
attached to the AC line. This requfres 
isolation through either transformers 
or optoisolators, plus many discrete 
components to properly match impe
dances . It is a shame to reinvent the 
wheel when BSR has already designed 
such an effective transmission 
system. Although possible in theory, 
this approach is too messy to warrant 
further consideration. 

The second alternative is brute 
force . This can usually work, but you 
must be careful. In essence this 
method entails wiring relays or 
CMOS switches across the push but
tons and remotely, but still mechani
cally or electronically, closing the 
contacts corresponding to a parti
cular button. Figure 2a illustrates the 
keypad connections for both the com
mand console and cordless controller. 
The configuration is a 3 by 8 scanning 
matrix . To tum on channel 6, simply 
short pins 28 and 18 together. 
Likewise, "dim" would be pins 25 and 
23. While twenty-two separate single
pole, single-throw switches could be 
used, figure 2b demonstrates an easier 
alternative. 

Two CMOS switches can be used 
in combination with the ultrasonic 
controller to provide this capability. 
Connected to 5 bits of a latched 
parallel output port, the two inte
grated circuits channel the appro
priate lines together. To turn on 
channel 12, a row-select code of 
binary 001 would be set on 62, Bl, 
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intact. The BSR X-10 is Underwriters' 
Laboratories listed. Attachments be
tween the computer and the com
mand module must be done carefully 
and only by experienced people. By 
maintaining the structural integrity of 
the components, you are not limited 
to use with the computer. The com
mand console can be moved around 
the house, and it is placed within 
range of the computer only when 
automatic control is desired . 

Practical accomplishment of this 
goal is achieved using the ultrasonic 
receiver found within the command 
module . An interface is constructed 
that formats function codes into 
message strings; these strings are 
transmitted to the command console 
as 40 kHz pulses. In essence, the inter
face simulates the activity of a 
cordless-controller unit . 

Figure 3 describes in detail the com
munication between the two sub
system components. Each of the 
twenty-two buttons has a unique 
5-bit code (listed in table 1). For 
example, channel 5 has a code of 
00010 with respect to bit positions 
DB, D4, D2, Dl, and F. The ALL 
LIGHTS ON key generates the code 
00011. 

The actual message that comrnuni
ca tes this selection is approximately 
100 ms long and is composed of thir
teen 8 ms segments. Each segment 
consists of a burst of 40 kHz directed 
to an ultrasonic transducer. Data is 
pulse-width modulated . A logic 1 is a 
4 ms burst and a logic 0 is a 1.2 ms 
burst. 

To signify channel 5, the interface 
first sends a start bit to alert the 
receiver of the pending message 
transmission. This is a 40 kHz tone 
for 4 ms . Next, the 5-bit selection 
code is sequentially transmitted as a 
series of 1.2 and 4 ms bursts of 40 
kHz. This is followed by transmission 
of the logical inversion of the 5-bit 
selection code and a 16 ms end-of
message tone . All messages use the 
same format; only the 5-bit selection 
code varies. 

Figure 4 is an interface specifically 
designed to send this message and 
facilitate wireless remote control. 
Incorporating complete circuitry for 
address decoding and data storage , it 
appears to the computer as a single 
output port. Turning on the table 
lamp is as simple as sending a 1-byte 
output to the interface port. As with 
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3 MULTI
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Figure 2: The keyboard in the BSR X-10 command console and remote control unit is 
connected to a custom LSI integrated circuit. Figure 2a shows the keyboard in relation 
to lines coming from the BSR custom integrated circuit. The functional schematic in 
figure 2b could be used to replace the keyboard with an //0 port. 

and BO, respectively, and a column average of 30 mA, while peak cur
select code of binary 10 would be set rents are about 100 mA. Alkaline bat
on B4 and B3 . The ON key would be teries are a must . Short of direct con
a code of 11100 for bits 84 thru BO, nection to the computer's power sup
for example . ply through a 9 V regulator, there is 

The circuit of figure 2b will work always the hazard of battery brown
only with the handheld battery out. If I were depending upon this 
controlled unit. The command-con system, I would not have a critical 
sole electronics, which run on - 20 V, component powered by battery. 
can use the same logical concept, but 
relays must be substituted for the Talking to the BSR X-10 
CMOS switches. The command con The sensible alternative is to con
sole is not isolated and its electronics struct an interface that facilitates 
are floating at 120 VAC. To be totally cordless communication between the 
safe, it is best not to bother with it. computer and the BSR X-10 com

Hardwiring to the handheld unit mand controller . Safety is the 
keyboard will work, but it also has primary consideration. There is no 
some detrimental features. In opera hazard in using the controller or 
tion, the ultrasonic unit consumes an receivers as long as their cases are 
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The 16-bit micros are coming - fast! 
1980 will be the year of the 16-bit microprocessor. With their 

increased speed, with their expanded instruction sets which 
dramatically simplify programming, and with the sophisticated 
languages and operating systems their architectures support. the 16· 
bit micros promise a many-fo ld increase in computing power. Here at 
Seattle Computer, we have been shipping our 8086 CPU card since 
early November, but th is is just the beginning for us. We plan to 
augment the capabilities of our 8086 with sophisticated new hardware 
for the disk and for serial communications, and with our new interrupt· 
driven, mult i-user disk operating system. All will be introduced by mid
year. Not that we are alone in the 16-bit world - Microsoft BASIC is 
available now for the 8086, with other languages in the works . Several 
other firms have announced or are developing 8086 CPU cards , and 
no doubt systems using the zaooo or 68000 will appear by the end of 
the year. 

8116 Fully Meets IEEE Standard 
The 8/16 was designed to be in full compliance with the proposed 

IEEE Standard for the S-100 Bus. This Standard defines extensions 
which allow 16 data bits and 24 address bits while maintaining 
compatibility with the original bus. The 8/16 fully implements these 
extensions. and thus can be expected to interlace smoothly with these 
new 16-bit machines. 

How it works. . 
The 8/16 chooses a data path width of 8 or 16 bits by sampling the 

newly-defined bus line over which the "Sixteen Request" signal is 
sent. All 16-bit processors will use this signal. If it is present, the 8116 
organizes itself as BK by 16 bits. If it is absent, the 8116 is 16K by 8 bits 
wide, just like any other 8-bit memory. Thus data path width selection 
is automatic. 

Write or check reader service 
card for information about our 

other 8086 products 

Circle 21 on inquiry card. 

16K RAM for both 8-bit 

and 16-bit S-100 systems 

For your 8-bit machine. .. 
To use the 8/16 in your 8-bit machine, all you need to do is set the 

address of the board on its DIP switches and plug ii into your 
computer. The 8/16 offers "extended addressing" as proposed by the 
IEEE. which is an alternative to "bank select" in opening adress space 
beyond 64K. With extended addressing, memory can appear as a 
smooth, continuous block of up to 16 megabytes, any of which can be 
accessed at any ti me. This contrasts with bank select in which blocks 
of up to 64K are switched on and off by special software. If your system 
does not provide the 8 extra address lines required for extended 
addressing, this feature may be disabled and the extra lines ignored at 
the flip of a switch. The 8/16 is ful ly static so there is no need for 
concern over clocks or in applications using OMA. Our current one
year reliability on similar boards is 98% so you can expect years of 
trouble- free service from your 8116. 

. . .and then 16-bits 
This is what the board was designed tor. It is guaranteed to run with 

our 8086 CPU set when the clock is at 8 Mhz. As it was designed to the 
IEEE Standard. there should be no trouble interlacing to any 
manufacturer's CPU. 

To order... 
There are two ways to go. Check with your local dealer. If he does 

not have the 8/16 in stock , he can order it and have it for you in a few 
days. Or, you can order direct from the factory for $525. Bank cards, 
CODs okay. There is a 10-day return privilege on factory orders. All 
boards are guaranteed for one year - both parts and labor. Available 
from stock. 

/+_eattle Computer Products, Inc. 
~ 1114 Industry Drive, Seattle, WA. 98188 

(206) 575-1830 
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Figure 3: Description of coded message sent from the cordless controller to the command console via ultrasonic communication . The 
necessary codes are shown in table 1. 

the majority of my designs, it is both ICs 9 thru 13 make up the address the address bus and OUT line (cor
processor and speed independent. It decoding and data latch. For a responding to I/O WRITE on some 
works equally well in BASIC or TRS-80, I have arbitrarily chosen an systems) indicate execution of an out
assembly language programs. Con address of 127 decimal (in my soft put command, the contents of the 
nected to port 9 (as in my example 
software), turning on a table lamp or 
the hall lights in BASIC is a one-line 
command, OUT 9,5 (from the code 
list of table 1). Turning it off is simply 
OUT 9,7. 

The circuit will work on virtually 
any computer, although the pin 
designations in figure 4 refer speci
fically to the Radio Shack TRS-80 
Model I. All connections are made 
directly to the computer address and 
data buses. In the TRS-80 this is done 
through the expansion connector. In 
a computer such as an Apple II, the 
circuit could be built to plug directly 
into the back-plane connector or to 
be connected by a ribbon cable . 

The electronics can be divided into 
three subsystems: port latch and 
address decoding, pseudo pulse
width modulator, and message 
serializer. Photo 7 illustrates the pro
totype of figure 4. 
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ware examples, I use port 9). When data bus are stored in ICs 11 and 12. 

CHANNEL NUMBER 
OR FUNCTION 

1 

2 

3 

4 

5 
6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 


ALL OFF 
ALL LIGHTS ON 

ON 
OFF 
DIM 

BRIGHT 

BINARY CODE 
D8 D4 D2 D1 F 

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

DECIMAL OUTPUT TO 

INTERFACE CIRCUIT 


12 

28 

4 


20 

2 

18 

10 
26 
14 
30 
6 
22 
0 
16 
8 

24 
1 
3 
5 
7 
9 
11 

Table 1: Cordless controller push-button codes and decimal equivalents. 



For years many small business sy tern buyers 
thought that in order to get "real' performance 
and enough storage to be a "real" business system 
they would have to sacrifice the family jewels. 

But with the introduction of the Smoke ignal 
Chieftain series office computers a lot of people's 
m ind have been changed . 

Because we de igned the highly reliable 
hieftain mall busine s y tern with the most 

innovative combination of performance and effi
ciency around. 

At your fingertips there are 64.000 character 
of random access memory and you can address 
anywhere from 740.000 characters to 2 million 
character with Smoke Signals's new double den 
s ity controller. For larger concerns. there's a 20M 
byte hard di k available. 

At a time when other mall computer manu
facturers te ll you "you're on your own''. moke 
S ignal offer an abundance of easy-to-use software 
programs such as order entry. inventory control. 

e 
-
accounts receivable. invoice entry, payroll. word 
proce sing and much . much more. There's BASI . 
COBOL and FORTRAN - even a mu lti-user BOS 
(Bu ine Operating ystem) that allow for 
numerou u er imultaneously. 

Chieftain ystems 
starting at under $200.00 
per month display per
formance on par with sy 
terns co ting twice to 
three times a much. 

o call (213) 889-9340 
for your nearest autho
r ized Smoke S ignal dealer - he'll be glad to 
demonstrate the Chieftain 's high reliabili ty and 
ease of Operat ion . For deal~rs only, circle 22. 

SllOIE SIDNIL ·--- ;;;;;; 

31336 Via Colin as. Westlake Vi llage. California 91361. (2 13) 8 9-9340 



Photo 7: Prototype of the circuit shown in f igure 4. Th e ultrnsonic transducer is remote
ly located, and ICs 9, 10, 11, 12, and 13 are contained on another board. 

Bits 0 thru 4 will contain the function dress decoding and output ports, I 
code (from table 1) and bit 7 is used to refer you to Ciarcia's Circuit Cellar 
turn the transmitter output on and from BYTE Books and the article en 
off . For further information on ad- titled "Memory Mapped I/O," which 

@ 

Mahe your own interface easily 
for Apple II 1 and Superl<im 1 with 

Vector 4609 Universal Plugbord! 

40 )3nuary 1980 © BY!'E Publica tio ns Inc 	 Circle 23 on Inquiry card. 

first appeared in the November 1977 
BYTE, page 10. 

In figure 4, the 5-bit function cooe, 
as well as its logical inversion, are 
attached to a 16-to-1 multiplexer, 
ICl. As the 4-bit counter IC7 in
crements, each of the input lines of 
the multiplexer is sequentially routed 
to the output, pin 10. With address 
position 0 permanently tied high and 
the next ten addresses wired as 
function-code inputs, the output of 
ICl will reflect the first eleven 8 ms 
message segments. 

ICs 3, 5, 6, and 8 act as a digital 
modulator. If the output of ICl pin 10 
is a logic 1 (such as the start bit), a 4 
ms burst of 40 kHz will be routed 
through ICS and appear at pin 6. A 
logic 0 on pin 10 results in a 1.2 ms 
burst. The timing of these events is 
rather critical. The rate of clock one 
(IC8d) should be as close to 125 Hz as 
possible (8 ms period), and clock two 
(IC8e and IC8f) should be similarly 
set to 40 kHz. Use potentiometer Rl 

As ef the writing of this article, 
Mountain Hardware Inc (300 
Harvey West Blvd, Santa Cruz CA 
95060) has announced a plug-in 
card for the Apple II that, like the 
control card described in this arti
cle, transmits to the BSR X-10 
Command Console. In addition, 
the company offers control softi 
ware tailored to the Apple 11 with 
at least 32 K bytes of program
mable memory. Cost of the unit is 
$189 for the controller board alone 
and $279 for the controller board, 
the X-10 Command Console, and 
three remote modules. 

The following items are available 
from: 

The Micromint Inc 
917 Midway 
Woodmere NY 11598 
Telephone: (516) 374-6793 

1. 	 Assembled and tested interface 
board and plastic encase $79.50 

2. 	 Cable and connector for 
TRS-80 $14. 95 

3. 	 Cable and adapter board for 
Apple II $29. 95 

4. 	 Cable and adapter board for 
5-100 bus $34.95 

5. 	 0.5 A power supply $9. 95 

New York residents please add 7% 
sales tax. 
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Circle 24 on inquiry card. 

REAL - T IME 
CLOCK 
lOPTION"ALl 

MICROCOMPUTER 

!APPLE, TRS-80 
ETC. 

WIRELESS 
REMOTE CONTROL 
INTERFACE 
lFIGURE 4 l 

l TO 20 FEET 

40kHz 
TRANSDUCER 

HERE'S WHAT THE DOCTOR 

PRESCR IBES FOR YOUR 


AILING M ICROCOMPUTER : 

mu LISP from the Soft Warehouse 

e Over 80 primitively defined LISP 
functions . 

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

e 	Automatic dynamic memory manage· 
ment performed by an efficient ga r· 
bage collecto r. 

• 	 Flexible but struct ured program con· 
t ro l constructs includi ng an extended 
CO ND and multiple exit LOOP. 

e 	Extremel y fast execution speed 
ach ieved by the use of shallow bind· 
ing, address typing, and a closed 
pointer universe. 

The Soft Warehouse can fill you r pre· 
scription with the mu LI SP·79 cm Soft· 
ware System. It is fully integrated into 
the popular CP/ Mtm Operating System 
and available for a number of different 
drives. 

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 B YTE. 

Call or write us directly for more in
formation . 

OCopyrigbt Tbe Soft Warebouse 1979 

fZ I e 
@[fu WBJfil~HOUS ·· 

P.O. Box 11174, Honolulu, Hawaii 96828 

Telephone (808) 734-5801 


TYPICAL PLACEMENT OF 16 
RECEIVERS AROUND THE HOME 

CIRCUIT CELLAR 
AM ACCESSORIES PLUG 

#3 WS CIRCUIT CELLAR---------< STAIR CASE 

CIRCUIT CELLAR WS 1---- --#_4_.. 
HALL LIGHT 

SPARE BEDROOM #6 
LIGHT LM 1--------

#7---------< AM STEREO 

GARAGE CAR AM 1-------#-'-8
HEATER 

_#_S_______. WS PORCH LIGHT 

DEHUM ID IFIER AM ,_______#_l_O_ 

_#_11_ ______, AM MASTER BEDROOM 
TV 

OUTSIDE WS 1----- -#-'l-=-2
LlGHT #I 

___#_1_3_______,WS ~~TJ+D~ 2 
Ll~~~s~~ ws 1------# _1_4_ 

.,.__#~l5______~WS t~~\GE 

KITCHEN LM 1-------#_l_6 _ 

LM  LAMP MODULE 
EXISTING ll5VAC WS- WALL SWITCH 
HOUSE WIRING AM - APPLIANCE MODULE 

Figure 5: A typical application of the wireless remote control. All of the modules are 
connected over the house w iring. 

to set the monostable multivibrator 
(or one-shot) IC6a to a period of 4 
ms. Use R2 to set the one-shot IC6b to 
1.2 ms. 

The output of ICS should generate 
the first eleven segments of the 
message. IC2, using the same tech
nique as !Cl, adds a 16 ms end-of
message tone burst as segments 12 
and 13. The message is repeated in 24 
ms as the counter (IC7) loops to 0 . It 
will send the same data as long as the 
contents of !Cs 11 and 12 have not 

changed and the output-enable line 
has not been brought high. 

All of the components (except pos
sibly the 40 kHz transducers) are 
readily available. Low-power Schott
ky transistor-transistor logic (TTL) 
devices should be used where speci
fied to properly interface with the 
TRS-80 or similar low-power bus 
systems. 

One further note for prospective 
TRS-80 circuit builders. To use this 

Text continued 011 page 48 
Listing 1 on page 46 

42 Jo nuary 1980 © BYTE Publications Inc 
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requiring no modification of the"mother 

1 To-· silt)ts-~-. th.e 
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6809 PROCESSING POWER! 
The Percom SBC/9... Only $199.95. 

Fully compatible w 

board , memory or 
SBC/9 '" is also 
board control 
ROM 

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

clock generator. 

lhe Mighty 6809 
Featuring more addressing modes 

than any other eight-bit processor, 
posi tion-independent coding, special 
16-bit instructjons, efficient argu
ment-passing calls , autoincrement/ 
autodecrement and more, it's no won
der the 6809 has been cal led 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 MONltor 

Although PSYMON ·· includes a full 
complement of operating system 
commands and 15 externally callable 

PERCOM DATA COMPANY. INC. 
21 1 N KIRBY GARLAND. TEXAS 75042 

121 4 1272-3 421 

utilities, what really sets PSYMON .. 
apart is its easy hardware adaptability 
and command extensibi lity. 

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

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

To place an order or request additional literature 
call toll-free 1-800-527-1592. For technical infor
mation call C214) 272-3421 . Orders may be paid by 
check , money order, COD or charged to a VISA or 
Master Charge account. Texas resident s must add 
5% sales tax . Circle 25 on Inquiry card. 

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

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

• An intelligent data 	bus: multi-level data 
bus decoding that allows multiprocess
ing and bus multiplexin€J of other bus 
masters. 

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

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

• Fully buffered address, control and data 
lines. 

he SBC/9 '•, complete with PSYMON '"In 
ROM , 1K of RAM and a comprehensive

r .. . 

Percom 'peripherals far personal computing' PRICES ANO SPECIFICATIONS SUSJECT TO CHIWGE WITHOUT NOTICE 



Welcome to Percom's Wide World 


Each LFD mini-disk storage system 
includes: 

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

Circ le 26 on inquiry card. 

Low-Cost Mini-Disk Storage in the Size You Want. 
Percom LFD mini-disk drive The LFD-40()0.!!' and -400EX systems 

and the LFD-800 and -SOOEX systemssystems 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 -800, ·SOOEXsoftware support ranges from 
drives store 200K bytes of formatted data assembly language program on n -track disks. 

development aids to high-speed The LFD-1000".-"" systems (not pictured) 
disk operating systems and have dual-drive units which store SOOK 

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·40(11lil $ 599.95 $ 999.95 $1399.95 
LFD-80(}11'1 895.95 1549.95 2195.95 

For the EXORciser• Bus : ... _
LFD-400EX $ 649.95 $1049.95 $1449.95 
LFD-SOOEX@ 945.95 1599.95 2245.95 

LFD-100()(@ (dual) $2495.00 (quad) $4950.00 EXORciser" Bus lF0-400E • -BOOEX®> Systems 

Ci rcle 241 on Inquiry card. 

Upgrade to 6809 Computing Power. Only $69.95 
Although designed with the SWTP 6800 owner in DIP header, and re-Inserting the original 
mind, this upgrade adapter may aiso be used with components. Also available lor your upgraded 
most other 6800 and 6802 MPUs. The adapter is system is PSYMONtw (Percom SYslem MONitor), 
supplied assembled and tested, and includes the t11e operating system for the Percom 6809 
6809 IC, acryslal, other essential components and single-board computer. PSYMO~ on 2716 ROM 
user instructions. Restore your original system by costs only $69.95. On diskette (source and object 
merely unplugging the adapter and awire-jumpered liles), only $29.95. 

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

Circle 242 on Inquiry card. 

• lnlerface to data terminal and two cassetle recorders 
wilh a unil only 1/10 lhe size of SWTP's AC-30. 
• Seiecl 30, 60 or 120 byles per second casselle 
lnlerfacing: 300, 600 or 1200 baud data lerminal 
inlerfacing. 
• Optional mod kils make CtS-30+ work wilh any 
microcompuler. (For MITS 680b. ask lor Tech Memo 
TM-CtS-30+-09.) 
• KC Slandard/Bi-Phase-M (double frequency) cassetle 
dala encoding. Dependable sell-clocking operalion. 
• Ordinary funcllons may be accomplished with 6800 
Mikbug• monitor 

Prices: Kit, $79.95; Assembled, $99.95. Prices include 
acomprehensive inslruction manual. Also available: Test 
Cassetle. Remele Conlrot Kit (for program control of 
recorders). IC Socket Kil, MITS 680b mod documentation 
and Universal Adapler Kit (conver1s CIS-30+ for use wilh 
any compuler). 



of 6800 Microcomputing. 

6800/ 6809 SOFTWARE 

System Software 
6800 Symbolic Assembler - Specify assembly oplions 
al lime of assembly with this symbolic assembler. Source 
lisling on diskelle .............. ...... ..... $29.95 
Super BASIC - a12K extended random access disk BASIC 
lor lhe 6800 and 6809. Supports 44 commands and 31 lunc
lions. Interprets programs wrillen in bolh SWTP BK BASIC 
(versions 2.0. 2.2 &2.3) and Super BASIC. Fealures: 9-digil
BCD arithmetic. Prinl Using and Linpul commands, and much 
more. Pr ice .... . ............ ..... .. .... .. $49.95 
TOUCHUP'" - Modilies TSC's Text Edilor and Text Pro 
cessor for Percom mini-disk drive operalion. Supplied on 
disketle complete wilh source listing ............ $17.95 
Operating Systems 
INDEX'"l - This easy-to-use disk-operaling and file man 
agemenl syslem for 6800 microcomputers is fast. VO devices 
are serviced by lnlerrupt request. INDEX'~ accesses peripherals 
lhe same as disk files - new devices may be added wilhout 
changing the operat ing system. Olher fealures: unlimil~d 
number of DOS commands may be added · over 60 system 
entry poinls • display only lhose files al or above user-specilied 
file activity level · versions available forSWTP MF-68,Smoke's 
BFD-68 and Molorola's EXORciser' . Price ....... .$99.95 
MfNIDOS-PLUSX"' - An exlension ol the original 
MINIDQS'!<' for LFD-40()1'< mini-disk syslems, MINIDOS
PLUSX' manipulales liles by six-characler names. Supporls 
up 10 31 files. Residenl commands include lnilialize. Save. 
Allocate. Load, Flies (direclory list). Rename and Delete. 
Supplied on 2708 ROM with a minidiskette lhat Includes 
lransienl util ities such as Copy, Backup. Create. Pack and Prinl 
Directory. Pr ice .......................... $34.95. 

PSYMON~ - Percom SYslem MONitor for lhe Percom 
single-boarcVSS-50-bus-compalible 6809 compuler accom
modales user'sappl ication programs wilh any mix of peripher
als wilhout modifying programs. PSYMON'-" also lealures 
characler echoing lo devices other lhan lhe communicaling 
device. sophislicaled regisler and memory dump routines and 
more. Price (on 2716 ROM) . . . . . ......... $69.95. 
WINDEX'"' - Described in delail elsewhere on lhis page. 
Business Programs 
General Ledger - For 680ai6B09 computers using Per
com LFD mini-disk slorage systems. Requires lillle or no 
knowledge ol bookkeeping because the operator is prompled 
with non-lechnical questions during data entry. General Ledger 
updales account balances immediately - in real time. and will 
print financial slatements immediately after journal entries. User 
selects and assigns own accounl numbers; tai lors financial 
statemenls to li rm's parlicular needs. Provides audil trail. Runs 
under Percom Super BASIC. Requires 24K bytes of RAM. 
Supplied on minid1skelle with acomprehensive users manual. 
Price ..... .. .... ... ... . .... . .... ... .. .$199.95. 

FINDER' "' - This general purpose data base manager is 
wrillen in Percom Super BASIC. Works wth 6800/6809 com
puters using Percom LF0-400' mini-disk drive slorage sys
tems. FINDER1" allows user to deline andaccess records using 
his own terminology - customize lile slruclures to specilic 
needs. Basic commands are New. Change, Delete. Find and 
Pack. Add up to three user-defined commands. FINDER plus 
Super BASIC require 24K bytes of RAM. Supplied on minidisk
elle wllh a users manual. Price . .. ...... ....... $99.95 
Mailing List Processor - Powerlul search. sort. creale 
and update capabilily plus abilily lo slore 700 addresses per 
minidlskelle make lhis list processor efficient and easy to use. 
Runs under Percom Super BASIC. Requires 24K bytes of RAM. 
Supplied on minidiskette with a users manual. Price $99.95. 
From the Software Works 
Developmenl and debugging programs lor 6800 µCs on disk
ette: 
Disassembler/Source Generator . .............. $30.95 
Re loc'tng Disas'mblr/Segmented Texl Gen ...•.... $40.95 
Disassembler/Trace ................... .. ... $25.95 
Supporl Relocator Program .... . .........•.... $25.95 
Relocaling Assembler/ Linking Loader ......• .. .. $55.95 
Smith BUG·· (2716 EPROM) . . . . . . . . . . . . . . .. $70.00 

112-Price Special on Hemenway Software! 
GP/ 68t disk operating system ..... .. . . ... . . . $ 49.97 
STRUBAL++compi ler . . . . . . . . . . . . . • . ..... $124.97 
EDIT68 text editor ........ ... ............. $ 19.97 

MACRO-Relocating Assembler .... . .. . .. .. ... $ 39.97 

linkage Editor (LNKEDT68) ......... •••..•.. $ 24.97 

Cross Reference ut ilily ........ . .... . . . ..... $ 14.97 


Circ le 245 on Inquiry card. 
"' lrademark of Percom Dala Company. Inc. 
• lrademark or Motcwola Corporation 
;Trademark of Hemenway Associates Company 

• 'Sm1thBUG is a ttademark or the Soltware Wcwks Company 

And 'looking into' is just what 
you do with the Elec tric 
Window® as you peer right 
into memory space where 
characters are being input 
and manipulated . Display 
is memory-resident , 
programmable and generates 
up to 24 BO-character li nes. 
Other features include : 
• standard character 
generator plus provision for 
optional special character 
generator 

The Electric Window.® · dual intensity, high-lighting 

alphanumeric display Worth Looking Into. $249.9 · 

· scroll ing by a programmable 
 WIN DEX is a fast video display driver program for register • programmable the Electric WindoWW. WIN DEX also featu res: 
d isplay position ing prog ram and keyboard control of character 

generators · displayable control characters - under• programmable interl aced or 
program control • automatic scrolling · a drivernon-interlaced scan routine for the parallel input keyboard feature of the 

• descenders on lower case Percom 6809 Single-Board Computer, th eSBC/g@J 
• auto-lin king to PSYMONn . the ROM operatingletters • users manual with system for the SBC/g@- • Prices: ROM version: 

application instructions and $39.95; LFD-400 compatible diskette (source and 

listing of WINOEX driver. object files): $29.95 . Circle 243 on Inqui ry card. 


Now Available! the SBC/9" MPU/Control Computer 
(Single-Board-Computer/6809) - stands alone as a control computer , but also 
compatib le with the SS-50 bus for use as an MPU card . Includes PSYMQNt® (Percom 
SYstem MONitor) in a 1 K ROM and provides for additional 1 K of ROM. Also includes 1 K 
of RAM . Features: Super Port - provision for multi-address , 8-bit bidirectional data 
lines • an intelligent data bus for multi-level data bus decoding • an on-board 11 0-baud 
to 19.2 kbaud clock generator· extended address capability- to 16 megabytes 
without disabling baud clock or adding hardware. And much more. Supplied with 
PSYMON® and comprehensive users manual. Price .. ...... . .. . ... ... . . . $199.95. 
See full page ad elsewhere In this magazine for all of the SBC19™ features. Circle #244. 

Full Feature Prototyping PC Boards 

All of the features needed for rapi d, 
straighlforward circu it prototyp ing. Use 
14-, 16-, 24- and 40-pin DIP sockets 
• SS-50 bus card accommodates 34- and 
50-pin ribbon conneclors on top edge, 
10-pln Molex connector on side edge · 1/0 
card accommodates 34-pin ribbon 
connector and 12-pin Molex on top edge 

1/0 Bus Card: $14.95 

• I/ Gcard is 1-1/4 inches higher than 
SWTP VO card· interd igitated power 
conductors • contacts for power reQulators 
and distributed capacitance bypassing 
• use wire wrap, wiring pencil or solder 
wiring· tin-lead plating over 2-oz copper · 
conductors wets quickly, solders easi ly 
• FR4-G10 epoxy-glass subslrate. 

Circle 246 on inquiry card. 

To place an order or requesl additional lileralure call loll 
lree 1-800-527-1592. For techni cal information call (21 4) 
272-3421. Orders may be paidby check. money order. COD or ['1EIUJCJM]
charged to a VISAor Master Charge accou nt. Texas residents 
must add 5% sal es tax. PERCOM DATA COMPANY. INC. 

2 11 N l<IRBY GAAL.ANO. TEXAS 75042 
1214) 272-34 21 

PRICES ANO SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE 

SS-50 Bus Card: $24.95 



Listing 1: Demonstration program for the Sears Home Control System. 

L J'->r 

')I () 1\F M THT' f-· 1~:nGkAM l'\U o ws vrnr n l.OMf"U'ffR 1' n1'1 1Rfll 11\IF I~ TH F.: SEARS HOM ~ CONTROi. SYSTEM 
·;> :~ f\ EM 
9 l k l: h fl l-'YP [ GHT' 1979 STEVEN·" · c .t .~ l~C r A 
? b RU1 
9S3 FEl'i 
LO \i 1..;EM 'ET UF f!"i i:CL E (IF CHAN NEl.IOUTPUl Cfll1 FS 

· 1 0 ~ 111.M r. ·:?o> ,sc ;.>o > 
11 0 l11HA l. ~! r28 , 4 r 20 . .. d8 d Or :!6'14 r 3 0 
.1 15 DATA 6 ,22 ,o,16,Br 24 
120 FOR X=l TO 16 
1 ? 5 READ CCXI :REM CCXI IS CHANNEL NUM BER 
:L30 NEX T X 
135 GOSUB 200 : GOTO 300 
l90 REM 
:195 REM 
200 PRI NT 'C URRENT STATUS I S : • 
205 FOR X=1 TO 16 
2 l 0 PRI NT 'CHANNEL • ; x; • I S • ; : IF S ( Xl • l THEN PRINT"ON' ELSE PRINT'OFF ' 
2'' 0 NEXT X 
'' 25 RETl JRN 

00 PRJ NT 'DO YOU WANT TO CLEAR AL I. OUTPUTS TO START " : J NPUT AS 
J 05 !F A$• 'YES ' THEN F=l !GOSUB 9050 ! FOR Z=1 TO 16 : S CZl • O l NE XT Z ! REM ~LEAR BSR OUT PUTS 
,310 PRINT ' "ET CONH\OLLER OUTPUTS t< Y ENTEIU NG CHANN EL NO. AND f'"UNCl ION• 
3 15 PHINT' ENTER ~ HANNEL NO. 10 ro EX IT) • ; :INPUT c 
J 17 lF C=O THEN GOSUB 200 : GOTO 300 
320 PRJ NT 'CHANNEL • ; c ;• I S •;:I F c c c 1 ~ 1 THEN PR I NT'ON' ELS E PR I NT'O FF ' 
325 PRLNT'ON rOFF ,NEXTrOR REVI EW ;•:INPUr AS 
J3 0 l F A$ = '0N ' THEN scc1 ~ 1 : x -- : GOSUB 9000 ! F=5 :GOSUB 9050 : GOTO 315 : REM TURN CHANNEL c ON 
3 40 TF AS~ "OFF ' THEN S CCl =O! X=C:GOSUB 9000 : F ~ 7 : GOS U B 90~0 : GOTO 31 5 : REM TURN CHA NN EL C OFF 
J50 TF A S ~ 'NExr· THEN C=C+l:GOTO 3?0 
360 GOSUB 200 :GOTO 315 
8996 f\1- M 
8998 l·i · M 
9000 ~tM BSR HOME CONTROL DR I VER 
9010 l'i'EM CCX l TS "HAN Nl'.L CODE 
9 o l :'i nur 9,C(X I !REM Sl: T CllANN[L 
90:'0 GOSUI! 908 '3 
90 2:'. I~ oTUflN 
90 50 RFM ~ UN "TJON DRTVER 
9060 REM F ~UNCTION CODE 
906" OUT 9rF 
907() GOSLJ B 9 0 8:5 
9()7:J OUT 9rl 28 ; R_M BI T 7 SHIJI S Ul-F rF;>A ~l "i li l l CE I~ ClUTPl JT 
'7 090 h·E fllRN 
908~' l·i M 
'7 084 l·(f-M 
90RS ~ nR n ()TO 900 ! NEX T Q :R~rURN : REM DEi AY TI MER 

RE'AJ1Y 

RUN 

CHOOSE ONE OF THE FOLLOWI NG : 

t . AUTOMATIC CON l ROL SYSTEM ON 
2 . MANUAL CONTROL I CUR RENT STATUS 
3 . PRl Nf THE CURRENT TIME 

4 , l~t~JJEW DE FAULT SETTI NGS AND ADD TO CONTF\OL LI ST 


YOUR CHOICE ? 11 

[10 YOU WA NT TO RE VI EW THE DEF AULT SETTI NGS CY/NI ? y 
1 .A T 2 HOURS 0 MINU TE'S TU l~ N CHANN EL 10 ON 

2 , AT 17 HOU RS 0 MINUT ES HIRN CHANNEL 10 OFF 

3 . AT 18 HOURS 30 MINUTES TURN CHANNEL 6 ON 
4 . AT 19 HOU RS 25 MINUT ES TURN CHANN EL 6 OFF 

5 ,AT 19 HOURS 40 MINUTES TURN CHANNEL 6 ON 

6 . AT 20 HOURS 2 0 MINUTES TURN CHANNEL 6 OFF 
7 .• AT 20 HOURS 35 MINUTES TURN CHANN EL 6 ON 
8 .AT 21 HOURS 50 MINUTES TURN CHANNEL 6 OFF 
9 .AT 22 HOURS 0 MINUTES TURN CHANN EL 6 ON 
10 .AT 23 HOURS 50 MINUTES TURN CHANNEL 6 OFF 
11 .AT 1 HOURS 50 MINUTES TUl~N CHANNEL 6 ON 
12 .AT 2 HOURS 45 MINUTES TURN CHANNEL 6 OFF Listing 1 continued on page 48 
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WHY CUT? WHY STRIP?WHY SLIT? 
WHY NOT... 

WIRE 
WRAPPING 
TOOL 

eAWG30Wire 
• .025" Square Posts 

• Daisy Chain or Point 'Ib Point 
traditional ·Wire-Wrapping • No Stripping or Slitting Required 

...JUST WRAP TM••• 

• Built In Cut Off 
• Easy Loading of Wire 

• ·Available Wire Colors: 
JUST WRAP Wire-Wrapping Blue, White, Red & Yellow 

U.SA,FOREIGN 
PATENTS PENDING 

~ ST WRAP TOOL WITH ONE 50 FT. ROLL OF WIRE 
COLOR PART NO. U.S. LIST PRICE 

BLUE JW·l ·B $14.95 
WlilTE JW·l·W 14.95 

YELLOW JW·l ·Y 14.95 
RED ·l ·R 14.95 

REPLACEMENT ROLL OF WIRE 50 FT. 
BLUE R·JW·B $ 2.98 

WlilTE R-JW·W 2.98 
YELLOW R·JW·Y 2.98 

RED R ·R 2.98 
JUST WRAP-UNWRAPPING TOOL 

JUW·l $ 3.49 

Circle 27 on inquiry card. BYTE January 1980 4 7 



Listi11 l co11 tin11ed: 

13 . AT 16 HOURS 0 MI NUTES TUR N CHANNEL 1 ON 
14 . AT 22 HOURS 0 MINUTES TURN CHANNEL 1 OFF 
15 .(4T 23 HOURS 0 MIN UTES TURN CHANNEL 4 ON 
16 .AT 0 HOUF\S 30 MI NUTE S TUR N CHA NNEL 4 OFF 
17 .AT 19 HOURS 3 () MIN UT ES TUR N CHAN NEL 5 ON 
18 . AT 21 HOUF"\S 20 MINUTES TURN CHANNEL 5 OFF 
19 .AT 22 HOURS 0 MINUTES TURN CHANNEL 5 ON 
20 . AT 1 HOURS 0 MINUTES TURN CH ANNEL 5 OFF 

1 •••• •• CHANGE LIST 

2 ••• , •• AD ii TO LIST 

(), • • • • • EXI T TO ME NU 


? 2 
ENTER TIME ,CHANNEL, AND FUNC TI ON 

ENTRY NO . 21 ? 233(),3 ,0N 
ENTRY NO. 22 ? o,o,o 

1 •••••• CH ANGE LIST 

2 •• • ••• ADD TO LIST 

O•••••• EXIT TO MENU 


? 0 

CHOO SE ONE OF THE FOLL OW I NG : 

1 . AUTO MATIC CONTROL SYSTEM ON 
2. MA NUAL CONTRO L I CURRENT STATUS 
3 . PRI NT THE CURRE NT TIME 
4. REVI EW DEFAULT SETTINGS AN D ADD TO CON TROL LIST 

YO UR CHOICE ? 1 
AU TO MA TIC CONTROL I NIT IATED 

23 HOURS 43 MINUTES 

Text continued from µage 42: 

interface properly, you must have 
Level 2 BASIC to address output 
ports. Also, in most Level 2 systems, 
+S V on the expansion connector has 
been disconnected at the factory. It 
will be necessary, therefore, to pro
vide a separate 5 V 300 mA power 
supply for the interface electronics, 

Using the Interface 
A typical application is demon

strated in figure 5. The receivers can 
be placed around the home to control 
a variety of appliances· and lights. 
With the addition of the real-time 
clock outlined in a previous Circuit 
Cellar article ("Anyone Know the 
Real Time?" August 1979 BYTE, page 
SO) you can add timed activation of 
these control functions as well. 

Listing 1 shows a simple BASIC 
program that demonstrates the inter
face capabilities. The command con
sole is plugged in and positioned 
within 20 feet on a direct unob
structed line with the interface output 
transducer. The program starts by 
asking if you want to clear all outputs 
and start fresh. Since the BSR X-10 is 
an open-loop control system, and 

listing 2: Program to compare the time from a real-time clock against a list of operayou have no way of knowing which 
tions to be performed at specific times. A sample run of the program demonstrates how receivers are activated, this is a pru
the entries may be varied. dent choice. 

To tum on channel 6, simply
RUN 
C Ul~ l~EN !' STA TUS I S : answer the appropriate questions 
CHANNFL IS OFF with "6" and "ON". The status of all 
CHA NNEL 2 IS OF F channels can be reviewed at any time. 
CHAN NE L ~; rn OFF 

The program responds by calling a CHANNE L 4 Hi OFr-' 
HA NNE.L ._," JC:,, OFF control output routine . Turning' 

CHf.1 NNEL 1., IS OFF channel 6 on requires two outputs to 
CHANNEL 7 IS OFF the command console. One sets chan
CHANl~EL 8 J <',) OFF 
CHANN EL 9 I S CIFF nel 6 (as if pressing the 6 button), and 
CHANNEL J. () T.S OFF the other sets the "on" function (as if 
CHANN EL 11 IS OFF pressing the ON button). To allowCHANNEL 12 IS OFF 
CHANNEL 13 JC',.) OFF enough time for the command con
CH1~NNEL 1 4 re·· > OFF sole to respond, delay loops are 
CHANN EL l'"' IS OFF inserted. The result is a 2-second" CHANNEL 1 6 IS OFF signal to set device code 6 and a[10 YOU IM\NT TO CLEAR t1LL OU TPIJ 'I S TCI ST 1~RT 

2-second message that tells it to turn "' YES 
SE l CON T'ROLL ER OUTPUTS BY ENTER TNG CHANNfL NO . nND FUNCTION on. The process can be reversed with 
ENTER CHANNEL NO. <O TO EXIT> "' 2 a 6 and an OFF program command. 
CH~NNELM 2 IS OFF 
ON,OFF,NEXToOR REVT "W All sixteen channels can be just as 
'? ON easily cycled. 
ENl ER CHANNEL NO . (( TO EXIT> ? 5 Listing 2 is the logical extension of
CHANN EL IS OFF this basic concept. Using a real-time ON,QFF,NEXT,OR REV IEW 
..., ON clock, you can create a list of pre
EN TER CHANNEL NO. 10 TO EXIT) ? 2 cisely timed events. It can be used to 
CHANNEL 2 TS ON control house lighting during vacaONoOFF,NEXT,OR REVI~W 
? NEXT tions or to turn the coffee maker on at 
CHANN Ei. 3 IS OFF 6:30 AM. The program incorporates 
ONrOFF, NEXT,OR REVIE W a default list of data statements. Each 
? R VI EW statement is formatted as time, chan-CURRENT STATUS IS : 

CHANNEL 1 IS OFF Lis ti11g 2 contit1ued on page 50 Text continued on page 54 
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MicroPro International Corporation 

THE BEST GETS BETTER! Yes, in just a few months, thousands of users now know that 
WORD-STARrM 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-Star T.M. $495/40 Super-Sort $250/25
II T.M.Word-MasterT.M. $150/25 Super-Sort $200/25 

Tex-WriterT.M. $ 75/15 Super-Sort 111 T.M. $150/25 

For more information and the name of your nearest dealer, contact M icroPro 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 under Dig Ila/ Research CPIM or Its derivatives, in 48K RAM Note: Mlc10 Pro oilers a reward for reporting and successfu l proseculion of unauthorized copying . 



Listing 2 continued: 

CHANNEL 2 IS ON 
CH ANNEL. 3 IS OFF 
CHANNEi_ 4 ic·,, OFF 
CHANNEL ·~· IS ON,, 
CHANNEL 6 IS OFF 
CHANNEL '7 rn OFF 
CHANNEL 8 rs OFF 
CHANNEL 9 IS OFF 
CHANNEL 1() IS OFF 
CHA NN EL 11 IS OFF 
CHANNEL 12 JS OFF 
CHANNEL 13 :cs OFF 
CHANNE i_ :1.4 IS OFF 
CHANNEL 15 IS OFF 
CHANNEL 16 IS OFF 
ENT ER CHANNEL NO. (0 TO EXIT> ? 

LIST 

100 REM 
110 REM THIS PROGRAM PROVIDES REAL TIME CONTROL OF AC APPLIANCES 
120 REM BY CONNECTING THE SEARS HOME CONTROL SYSTEM AND A REAL TIME CLOCK 
130 REM TOGETHER. 
140 REM 
150 REM COPYRIGHT 1979 STEVEN CIARCIA 
160 REM 
170 /~E M 

lBO GOSUB 350 :REM LOAD DATA TABLES 
190 RE M PROGR AM OPTIONS ARE MADE THROUGH MENU SELECTIONS 
200 PRINT : PRINT : PRINT 'CHOOSE ONE OF THE FOLLOWING :• 
210 PIUNT 
220 PRI NT'l, AUTOMATIC CONT ROL SYSTEM ON' 
2 30 PRINT'2 , MANUAL CONTROL I CURRENT STATUS 
240 PRINT'J , PRINT THE CURRENT TI ME' 
250 PRINT' 4, REVIEW DEFAULT SETTINGS AND ADD TO CONTROL LIST' 
260 F'RINT 
270 PRI NT' YOUR CHOICE •; : I NPUT Zl 
280 IF Z1 =1 THEN PRINT'AUTOMATIC CO NTROL I NITIATED' : GOTO 1190 
290 IF Z1=2 THEN GOSUB 740 : GOTO 810 
300 IF Zl=J THEN GOSUB 1470 : PRI NT IPRINT'THE PRESENT TIME IS •; :GOSUB 1130 : GOTO 200 
310 IF Z1 =4 THEN GOTO 940 
320 GOTO 200 
:530 REM 
3•l0 REM 
350 REM SET UP TABLE OF CHANNEL/OUTPUT CODES 
360 DIM CC20J,SC50l 
370 DATA 12.2a,4,20.2.1e.10.26114.JO 
380 DATA 6,22,o,16,8,24 
390 FOR X= l TO 16 
400 READ CCX > :REM CCXI IS CHANNEL NUMB ER 
410 NEXT X 
420 REM WHEN PROGRAM IS INITIATED THE FOLLOWING DATA TABLE CONSTITUTES THE DE FAULT CONTROL SETPOINTS 
430 REM SETPOINTS ARE STORED AS DATA STATEMEN TS IN THE FORM OF TIME,CHANNEL.AND FUNCTION 
440 REM W=TOTAL NUMBER OF DATA STATEMENTS 
450 REM 
46 0 D[M WC 5QJ,AC50),B(50),A$150),LC50l 
470 W=20 IREM W• TOTAL NUMBER OF DEFA ULTS 
4BO DAT!; 0200,1(),"0N' !f(EM DEHUMID IFIER 
490 DAT A 1700110,'0FF' 
~00 D1 TA 1830,6,'0N' !REM SPARE BEDROOM LIGHTS 
~10 DAl A l925,61'0FF' 
520 D~lA 1940 ,6 ,'0N' 
530 UATA 2020,6,'0FF' 
540 DATA 2035 ,6,'0N' 
5~0 DATA 2150,6,"0FF' 
~ 60 DATA ~200,6,'0N' 

570 DATA 2350,6,'0FF' 
:rno ! IATA 01 50,6. 'ON' 
590 DATA 0245161'0FF' 
600 DATA 1600,1,'0N' :REM CIRCUIT CEL LAR ACCESS . PLUG 
6 10 DATA 2200,1,'0FF' 
620 DATA 2300,4v'ON' !REM CELLAR HALL 
630 DATA 0030i4•'0FF ' 
640 DATA 1930r5r'ON' !REM MASTER BEDROOM 
630 DATA 21 20•5,'0FF' 
660 DATA 2200,5,•oN' 
670 DATA 0100,Si'OFF' 
680 FOR L=l TOW !READ ACLl1BIL),ASCL) !REM SET TI ME•CHAN NELrFUNCTION 

Listing 2 continued on page 52 
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PU1HB
28 Column Thermal, 

PU1800
20 Column Thermal, 120 LP.M. 

~. 

"-'.......~~-.. PU1100
20 Column Impact, 120 LP.M. 

240 L.P.M., .1 
Coming Soon: Dot Matrix, Plotter '' ~ ' \ so Column Thermal, 240 L.P.M. 
Dot Matrix, Plotter olivetti 

Circle 28 on Inquiry card. 



Listing 2 co11ti11ued: 
/,90 NEX T L 
l<i\> FiETURN 
710 STOP 
n.<> l"iEM 
I .>O r;E J. 97 REM 
740 PRINT 'CURRENT STATUS rs •• 
750 FDR X=l TO 16 
760 PRINT "CHANNEL •; x;• I S •; :IF S<Xl =l lHEN PRINT"ON' ELSE PRI NT "OFF' 
no NEXT x 
7 ~JO F\I:: TUl~N 
/'9 0 l\E/1 
80'2• l 'EM 
B J O f·RINT "DO YOU WANT TO CLEAR ALL OUTPUTS TO START ":INPUT AS 
820 IF Al="YES" THEN F=l IGOSUB 1380:FOR Z=l TO 16:SCZl =O :NEXT Z :REM CLEAR BSR OUTPUTS 
830 PRINT 'SET CONTRO LL ER OUTPUTS BY ENTERING CHANNEL NO , AND FUNCTION" 
840 PRINT "ENTER CHANNEL NO. 10 TO EXIT> •;:t NPUT C 
850 IF C=O TH lN GOTO 200 
860 l·'KCNT"Cl· IANNH_ •;c;· JS •; : tF S(Cl =1 J"l-IEN PRINT'ON" ELSE F'l'n NT'ClFF " 
870 PRTNT"ON10FF1NEXT,OR REVJEW ;•:tNPUT Al 
880 CF ~l =' ON' THEN SICl =l!XmC:GUSUB 1330!F=5 :GOSU8 1380 !GOTO 840!REM rURN CHANNEL C ON 
8YO CF Al='OFF" THEN SICJ =O! X=C!GOSUB 1330: F~7 !GO SUB 1380 :GOTO 840!REM TURN CHANNEL C OFF 
100 lF nS = 'NEXT" THEN C=Ctl!GOTO 860 
''1.0 GOSIJB /40 :r.;nro 840 

92< Hf:.M 
9:rn l·\EM 
9 40 PIUNl : l··R IN r" DCl YOU WANT TO l~EV l EW THE DEFAULT SE TTING J (YIN J "; : I Nl·'UT l:l<t• 
950 l F BS <> "Y' lHEN GOTO 1000 
'160 F<"ll,; '" 1 TO W 
970 Ll =JNl(AIL) /1 00) 
9B0 f-'l\INT u· . ·;·nT ';LU' HOUF\ S ";.''l(l..l ··· l..1*1.()();' Ml'NLITES 'i'TllRN CHANNEL ·;e(L);' •;,!) $(L) 

? '10 Nf X T L 
1000 PRtNT!PRIN r" 1 • • •••• cHn NGE Ll S r":PRINT' 2 •.•.•• ADD TO LI ST ' 
'LO'IO ~·f<INI"' O.,, •• • EXlT TO MENU" !INPUT Z2 
1020 I~ 22~0 THEN GOTO 200 
1030 IF 12~ 1 TH~N PRlNT"RECORD ENTRY TO B - CHl'\NGED'I ELSE 1080 
io11 0 .1 N1-· u·1 z,~ 
10~0 P~JNT" PRESENTLY ·;ncZJJ,BIZJ),Al l Z3) 
1U60 INPUT 'TIME ,CHANNEL1AND ON OR OFF 'iA!ZJl1BIZ3J,ASCZ3> :IF AIZ31 =0 THEN 1000 
107l PRINT "CHANGE ANOTHER YIN '; :INPUT Zt :IF Zl= "Y" THEN GOTO 1030 ELSE 1000 
1080 l F Z2<>2 fHEN GOTO 1000 
1090 RFM STARf ADDITIONS AT END OF DEFAULT LIST 
1100 PRlNT' ENTER TIME ,CHANNEL, ANn FUNCTION' 
1Jl0 w ~ w+1 :PRINT"ENTRY No.·; w, :INPUT A(Wl1BCWl1ASCW) :1F ACWl =O THEN W=W- 1 :GOTO LOO O 
:I. l 20 GO rD l 1 l.il 
Ll 30 REM 4 DIGI T FORMAT ROUTINE 
1140 f~:Hl*lO+HO :TJ=M1*10tMO 
1150 F·RINT r2; 'Hf.JURS 'H~H "MIN UT ES " !RETUl'(N 
1l60 F\EM 
l J /() REM 
1180 l·\EM 
1190 REM CONTROL OUTPUT SUBROUTINE----SETPOINT MONITOR 
·12<10 T5::() 
l2JO GOSUB 1470 :REM GET TIME 
.t 2',:_w l F Tl <> T5 THEN GOSUF.c 1130 : T!::i'-' T1 : REM Pf\INT TIME 
1230 FOR L=l TO W 
1240 IF Tl =ACLJ THEN X=BC L> :GOSUB 1330 !GOSUB 1280 
1250 NEXT L 
1260 IF INPIOl<>O THEN GOTO 200 ! REM CHECK KEYBOARD FOR INTERRUPT JNPUT 
1VO GOTO 1210 
1280 I F AICLl="ON' THEN F=5 !SCBIL) l • 1 : GoSUB 1400 
1?9() IF AICLJ = "OFF" THEN F =7 !SCBCL>>=O :GOSUB 1400 
1300 f?ETURN 
1310 REM 
1320 l~EM 

1330 HEM BSR HO ME CONT ROL DRIVER 
1340 REM CCXI IS CHANNEL CODE 
1350 OUT 9,ccx1 !REM SET CHANNEL 
136() GCIS UB l.460 
137() 1\ETURN 
1380 R M FUNCTION DRIVER 
1390 REM F~FUNCTI ON CODE 
1400 DUI 91F 
141<) GOSUB 146(1 
1420 OUT 9,128 !REM BI T 7 SHUTS OFF TRANSDUCER OUTPUT 
1430 l~ETURN 
1440 REM 
14'5<> l~EM 
1460 FOR Q• O TO 900 !NEXT Q : RETURN : REM DELAY TI MER 

Listing 2 continued on page 54 
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A FULL NETWORK DATA MANAGEMENT SYSTEM FOR MICRO COMPUTERS 


the Ultimate Software Tool: 

V AVAILABLE FROM 


M tcrri Dutil Huse 5ustems. Inc. 

MOBS IS A VERSATILE 

DATA BASE MANAGEMENT SYSTEM 

• PROVIDES FLEXIBILITY OF A FULL NETWORK DATA 
BASE SYSTEM 

e EFFECTIVE REPRESENTATION OF COMPLEX DAT A 
STRUCTURES 

e RECORDS CAN BE ORDERED ON VARIOUS SORT K EYS 
• COMMANDS TO ADD, DELETE, UPDATE, SEARCH AND 

TRAVERSE T HE DATA BASE 
e SORTED. F IFO, LIFO. NEXT AND PRIOR SET ORDER 

ING PROVIDED 
• PROV lDES DATA PROTECTION 
• STRAIGHTFORWARD USE OF ISAM·LIKE STRUCTURES 
e COMPARABLE TO DATA BASE SYSTEMS PREVIOUSLY 

AVAILABLE ONLY ON LARGER COMPUTERS 

MOBS IS COOASYL 
ORIENTED WITH EXTENSIONS 

• EXPLICIT REPRESENTATION OF MANY-TO-MANY SETS 
• RECORD TYP ES MAY OWN OTHER OCCURRENCES OF 

THE SAME RECORD TYPE 
• DIFFERENT RECORD TYP ES CAN PART ICIPATE IN A 

SINGLE SET 
e MULTIPLE LEVELS OF REA D / WRITE PROT ECTION 
e NAMES OF DATA ITEMS, RE CORDS, SETS AND FILES 

ARE WHOLLY USER DEF INABLE 

MOBS IS FOR THE SERIOUS 
APPLICATIONS PROGRAMMER 

e POWERFUL COMPONENT IN INFORMATION PROCESSING 
e RE LIEVES TEDIUM OF FILE HANDLING DETAILS 
e OEMS CAN RAPIDLY AND INEXPENSIV ELY DEVELOP 

APPLICATION SOFTWARE 
e USEFUL IN DISTRIBUTED PROCESSING ENDEAVORS 

SOFTWARE DELIVERED ON MINI-OR FULL.SIZED FLOPPY DISKS 

USING cPn.f>. NORTH STAR, OR TRS~o®COMPATIBLE FORMATS 

= WE ACCEPT l•I 
CP /M is a registered trademark of Digital Research Corp . 
TRS-80 is a registered trademark of Radio Shack/Tandy Corp_ 

FEATURES 

• 	 WRITTEN IN Z-80 CODE FOR MAXIMAL EXECUTION 
EFFICIENCY AND MINIMAL MEMORY USAGE . (BOBO 
VERSION EXTRA). 

• 	 ROUTINES ARE CALLABLE FROM BASIC (OR OTHER 
HOST LANGUAGES) TO FACILITATE FAST AND EASY 
APPLICATION PROGRAMMING. 

• 	 ROUTINES CAN BE ORGED TO SATISFY USER REQUIRE 
MENTS. 

• 	 SUPPORTS DATA BASES SPREAD OVER SEVERAL DISK 
DRIVES !MAXIMUM OF 8). DISKS MAY BE MINI - OR FULL· 
SIZED FLOPPIES OR HARD DISKS. 

• 	 1/0 AND HOST LANGUAGE INTERFACE ROUTINES ARE 
ISOLATED FOR EASY ADAPTATION. PATCHES FOR 
MANY COMMON OPERATING SYSTEMS/HOST LAN· 
GUAGE COMBINATIONS AVAILABLE, INCLUDING CP/M® 
WITH BASIC, FORTRAN AND COBOL, NORTH STAR DOS 
AND BASIC, ETC. 

REQUIREMENTS 

• Z·BO Based System 18080 Systems Extra, 
6502 Version Forthcoming) 

• 	 8 to 16K Bytes (Depending on Options) 
in Addition to the Operating System, 
Host Language and Users Program. 

PACKAGE INCLUDES 

MDBS · DDL DATA DEFI NITION LANGUAGE ANA· 
LYZER/EDITOR. The user specifies data structures to 
be used in a concise Data Definition Language (DOLi. 
The MOBS Data Definition Language Analyzer/Editor 
allows the user to interactively create and edit DD L 
specifications and to initialize the data base for use 
based on these specifications. 

250 PAGE USERS MANUAL with extensive documen
tation of the MOBS System. 

MOBS· OMS DATA MANAGEMENT ROUTINES. These 
are the routines callable from the host language (BASIC, 
PASCAL, etc.) which perform the data base operations 
of finding, adding, and deleting records; fetching and 
storing data items; and traversing the (possibly complex) 
data structure. 

SAMPLE APPLICATION PROGRAMS written in 
North Star BASIC which illustrate various features of 
MOBS. 

MICRO DATA BASE SYSTEMS, INC 
P.O .BOX 248 LAFAYETTE, IN 4790 2 

(317) 742-7388 
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Listi11g 2 conti1111ed: 
1470 REM THIS ROUTINE IS THE REAL TIME CLOCK INTERFAC E DRIVER 
1480 REM HARDWARE DESCRIBED IN AUG, '79 BYTE 
1490 REM IT REA DS IN 2400 HR. FORMAT AND IS CONNECTED TO PORT 8 
1500 RO=O :OUT 3,254 :REM TURN ON PANEL LIGHT 
1510 OUT Brl lOUT 8r0 :T=INP<B> !D=T AND 16 
15?0 lF 0=16 THEN 1530 ELSE 15 10 
1530 MO = r AND 15 ! GOSUB 1630 
1540 M1 • T AND 15 !GOSUB 1630 
lS50 HO =T AND 15 !GOSUB 1630 
1560 Hl~T AND 15 !GOSUB 1630 
1570 T1 • 1H1*10tHOl*lOO+<Ml*lO+MO> !REM TIME IN 2400 FORMAT 
1580 IF RO =rl THEN 1590 ELSE RO =T1 !GOTO 1510 
1590 OUT 3,255 !REM TURN OFF PANEL LIGHT 
1600 RETURN 
1610 REM Tl =TIME Hl =TE NS OF HOURS HO• HOURS 
1620 REM Ml =TENS OF MINUT ES MO• MINUTES 
1630 OUT 8,l :OUT BrO :T =INP(8) :RETURN 

READY 

Power Onn BCase models atartad at 
$24.95. Over 100,000 models and tJve 
years later, they're still only $24.951 

• 116/230 VAC Input 
• OVP Bullt· ln 
• .05% Regulation 
• 2-Vear Warranty 

• 2-Hour Burn-In 
• UL Recognized 

~ • CSA Certified 

Model HBS-3/0VP ~- Get all the details on our 84 
~·- standard open frames 

in our new 1978 catalog . 

IN-STOCK NATIONWIDE ... FOR IMMEDIATE DELIVERY 
EASTERN REqlONAL SALES OFFICE: Schenectady, N.Y. (518) 399-9200 ALA.: HunlS'.lllle. Rakes Engr. & 
Marketing Corp. (205)863-9260 ARIZ.: Phoenix, PLS Assoc. (602) 279·1531 CAL: Pasadena, A·F Sis. Eogr, (213) 
681-56311 San Diego, A·F Sis. Engr. (714) 226·8424; San Jose. Richards Assoc. (408) 246-5860 COL : Denver. 
PL$ Assoc. (3031773-1218 CT.: Utcilneld, E>fg~al Sis. Assoc. (203) 567-9776 Fl.A.: Orlando, OEM Marketing Corp. 
[305) 299-1000 GA.: Duluth, Ralces Engr. & Markellng Coip. (404) 4 76-1730 ILL : Chicago, Coombs Assoc. (312) 
298-4S30 IND.: lndlanppolis. Coombs Assoc. (317) 897·5424 MD.: Wheaton. Brlmberg Sis. Assoc. (301) 946
2670: Baltimore, Br/mber9 Sis . Assoc. (301) 792-8661 MASS.: Waltham. Digital Sis. Assoc. (617) 899·4300 
M.ICH.: Southneld, L H. DIC!<elman Co. \313) 353-8210 MINN.: Minneapolis, Engr. Prod. Assoc. (612) 925-1883 
N.J.: Whippany, Uvera-Polk Assoc. (20 ) 317-3220; Marmora, Holdsworth (609) 396-4340 N.M.: Albuquerque, 
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Text co11 ti1111ed fro m page 48: 
nel, and function . To turn on a coffee 
maker connected to a unit 6 appliance 
module simply write: DATA 0630,6, 
"ON". This technique allows us to set 
up a specific vacation or holiday 
repertoire. Just load the program and 
run it. The list of control data can be 
added to while the program is run
ning. This allows specific actions such 
as shutting off the television at 2 AM 
in case you fall asleep during the late 
show. Entries such as these are retain
ed only as long as the program is run
ning. They must be reentered if the 
BASIC program is terminated. 

Conclusion 
I always try to present interfaces 

and applications that I think will in
terest BYTE readers. I consider this 
one is particularly significant con
sidering the cost advantages over 
earlier technology. I will not replace 
the relay-controlled lighting in my 
home, but further expansion of AC 
control will use the hardware from 
this article. There are, of course, 
many situations where the BSR X-10 
is inappropriate, but considering the 
sophistication when it is connected to 
a computer, I am going to look a lot 
harder for ones that apply. 

Next Month: 
It is getting a little cold in Connec

ticut, and Venezuela is our oil con
nection . As a result, I have installed a 
wood stove and have eight cords of 
wood piled up in the backyard. 
Realize that not just any stove can be 
put in the Circuit Cellar, so next 
month I will discuss my "Computer
Controlled Wood Stove."• 

Call For Papers -
Association for 

Computing Machinery 
Conference 

Papers are invited on any aspect of 
computing. Papers must be received 
by February 18, 1980. For more 
information, contact Gordon Sher
man, Technical Program Chair
man, ACM 80, University of Ten
nessee Computer Center, Knoxville 
TN 37916, (615) 974-6758. 



We're looking forthe mostoriginal use 

ofan .Apple since Adam. 


What in the name of Adam do people do with 
Apple Computers? 

You tell us. 
In a thousand words or less. 
If your story is original and intriguing enough, 

you could win a one-week all-expense paid trip for 
two to Hawaii. Which is the closest we could 
come to paradise. 

Win fabulous prizes for 
creative writing. 

To enter, drop by your nearest Apple dealer and 
pick up an entry blank. Fill it out. Then write an 
article, in 1000 words or less, describing the Wlusual 
or interesting use you've found for your Apple. 

A jury of independent judges will cast the 
deciding vote for the grand prize: a week for two, 
airfare included, in Hawaii. 

The judges will also choose 16 additional 
winners, two each from eight categories: 
Circ le 31 on inquiry card. 

graphics/music, entertainment, home, business, 

education, scientific, professional, and industrial. 

And each winner will choose from a long list of 

longed-after Apple peripherals-from Apple 

Disk II's to Graphics Tablets to printers. 

Or you can take a $250 credit towards the 

purchase of any Apple product. 


The contest ends March 31,1980. All winners 
will be notified byMay15. 

Entry forms are available at your participating 
Apple dealer. Call 800-538-9696, (800-662-9238 
in California), for the one nearest you. 

Mail the entry blank, your article and any 
photos to: Apple Computer, "What in the name 
of Adam" contest, 10260 Bandley Drive, 
Cupertino, CA 95fil4. ( 

And may the juiciest ~'(.(I; 
applicatio~~--



A Computer-Controlled 

Light Dimmer 


Part 1: Design 

John H Gibson 

Physics Departme.nt 


Alma College 

Alma MI 48801 


Microcomputer hobbyists are generally and loosely 
classified as either software or hardware types, de
pending on where their dominant interests and fascina
tions lie . Software types find data manipulation a satisfy
ing end in itself. They dream of ever-expanding 
memories, and they use their computers to organize their 
finances, keep kitchen records, and play complex video 
games . Hardware types look for ever more interesting 
ways to interface their microcomputers with the outside 
world. They lie awake at night devising new ways of 
making their computers control lights, appliances, and 
mechanical devices. Their homes are filled with wires , 
relays, and remote sensors. 

I am a hardware type. I love to make electrical and 
mechanical devices respond to automatic control. My 
most recent interest, which I would like to share with 
you, has been in using a very simple microcomputer for 
lighting control. 

Of all the control techniques developed by the micro
computer hobbyist, lighting control has remained the 
most primitive. Until recently, lighting control with a 
microcomputer was usualJy restricted to simple on and 
off switching. Proportional control, the controlled dim
ming of lights, required either expensive hardware or an 
impractically large software overhead and was therefore 
beyond the reach of most microcomputer hobbyists. 

The recent appearance of peripheral programmable 
timers for microcomputers has changed all of this . Pro
portional lighting control with a microcomputer is now 
both inexpensive and easy to achieve. 

Introduction to AC Phase Control 
In traditional designs, lamp dimmers used either a 

rheostat to regulate the current through the lamp, or an 

autotransformer to adjust the voltage across it. Either of 
these inherently analog devices requires that a knob be 
turned to change the lamp brightness, and neither device 
is amenable to microcomputer control. 

Modern lamp dimmers use the technique of 
proportional AC phase control. A semiconductor switch 
in series with the lamp is opened and closed 120 times per 
second. The switch's operation is timed to permit a cur
rent to flow through the lamp only during a controlled 
fraction of each half cycle of the 60 Hz alternating voltage 
supplied by the power line. Because this is a switching 
process, it is inherently digital, and it is therefore a ready 
candidate for microcomputer control. 

The switching device most commonly used for AC 
phase control is the triac. A triac is a semiconductor 
device that functions as a latching switch . Once turned 
on, the triac remains on and cannot be turned off until 
the current through it drops to zero. 

Figure la is a drawing of a triac, and figure lb shows its 
schematic symbol. The terminals through which the . 
switched current flows are labeled MTl (main terminal 1) 
and MT2 (main terminal 2) . A third terminal, called the 
gate, is used to tum on the triac, that is, to establish con
duction between main terminal 1 and main terminal 2. 
Because of its latching property, once the triac is turned 
on by the gate, it remains on until the current through 
main terminal 1 and main terminal 2 drops to zero. 

Figure 2 illustrates the basic switching arrangement for 
AC phase control. A triac and a lamp are connected in 
series with the 120 V, 60 Hz AC power line. A mecha
nical push-button switch in series with the triac's gate is 
pushed and released 120 times per second, or once during 
each half cycle of the 60 Hz alternating voltage applied to 
the triac and lamp. 
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ABuilt-In 6K RAM memory allows the Rainbow 
2000 to "stand alone" using just a keypad and 
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terminal systems. The Rainbow 2000, Vincent would have 
When we at Digitus designed the Rainbow given his right ear for one! 

2000, we had the industrial and scientific user in 
mind, so we didn't skimp on the specs. We test 
each board extensively before it is packaged for 
sale, we use prime quality parts and we back 
each board with a full one-year guarantee. 

So whether you're plotting family expenses 
on your *TRS-80. or monitoring a factory with 
an 'IBM 370, let the Rainbow 2000 be your 
step up to color graphics. 
"IB1'13701sa 1rademark or lnlernatiooal Business Machine Inc. 
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Figure 1: Sketch of triac (la) and schematic symbol for a triac 
(lb) . 
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380 

MT2 

TRIAC 

120 VAC 
60 Hz 

PUSHBUTTON 

Figure 2: Basic switching arrangement for proportional AC 
phase control using a triac. 

At the beginning of each AC half cycle, the triac does 
not conduct, so no current flows through it and the lamp. 
Then, a momentary (30 µ.s) closure of the push-button 
switch sends a current pulse into the triac's gate. This cur
rent pulse turns on the triac, establishing conduction be
tween main terminal 1 and main terminal 2. 

Because the triac is a latching switch, it then remains 
on (even though the push button is released) until the end 
of the AC half cycle, when the current through it drops to 
zero. The triac then turns off and remains off until the 
next momentary closure of the push-button switch. 

The 380 ohm resistor limits the gate current pulse to a 
value that will not damage the triac's gate. 

Figure 3 illustrates when the current does and does not 
flow through the lamp during each AC half cycle. In this 
illustration, the push-button switch is open (and the triac 
off) for the first 5 ms of the 8.33 ms (11120 second) 
positive half cycle. The push button is then momentarily 
closed. 

At this time the triac turns on, and current flows 
through it and the lamp until the end of the positive half 
cycle, when the current drops to zero. The triac then 
turns off and remains off until the next momentary 
closure of the push button. The next push-button closure 
occurs during the negative half cycle, when the triac 
again turns on and remains on until the negative half 
cycle ends. 

Current therefore flows through the lamp for only a 
fraction of each AC half cycle. The size of that fraction 
depends on how late in each half cycle the push button is 
momentarily closed and the triac turned on. The longer 
the delay in turning on the triac during each half cycle, 
the less power will be supplied to the lamp. 

The simplified switching arrangement of figure 2 is for 
illustration only. Obviously, no mechanical switch can 
be pushed and released with the speed and timing 
accuracy needed to make this a reliable way of achieving 
proportional phase control of the power supplied to the 
lamp. 

This does not mean that it is difficult to design circuits 
that will deliver properly timed trigger pulses to a triac. 
Many analog circuits that do this can and have been 
designed. They range in complexity from simple, 
manually adjusted resistor/capacitor phase-shift net
works used in household lamp dimmers to sophisticated 
ramp-and-pedestal circuits that provide AC phase con
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trol in response to an input analog voltage level. 
Unfortunately, none of these analog circuits is easily 

controlled by a microcomputer. For microcomputer con
trol, something entirely different is needed. 

Computer Control of the T riac 
To begin, consider how to connect a microcomputer to 

a triac. Figure 4 shows a simple circuit for coupling a 
microcomputer's output to a triac's gate. The coupling 
device is a Motorola MOC3011 optically isolated triac 
driver. It consists of a light-emitting diode (LED) and an 
optically coupled silicon bilateral switch (SBS). 

In operation, each microcomputer-generated current 
pulse through the LED produces a flash of light that trig-

Figure 3: Graph of the current flowing through the triac and 
lamp. During each AC half cycle, the current begins to flow 
when the push-button switch is momentarily closed and con
tinues to flow until the current drops to zero. This example 
shows the push-button switch closed approximately 5 ms after 
the beginning of each 8.33 ms AC half cycle. 
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Figure 4: Electrical isolation between the computer and the triac 
is achieved with a device containing an LED and a silicon 
bilateral switch (SBS). 

Photo 1: Output of the synchronizer. The waveform was 
recorded with a vertical scale factor of lV per division and a 
horizontal time base of 100µ.s per division. Its zero is at the bot
tom line of the screen. 

gers the silicon bilateral switch into momentary conduc
tion. This sends a current pulse into the triac's gate, turn
ing on the triac for the rest of that AC half cycle. The cir
cuit operates just like the push-button circuit described 
earlier, except that the push button has been replaced by 
the silicon bilateral switch, and the triac is now turned on 
by each microcomputer-generated current pulse. 

Electrical isolation is an important feature of this cir
cuit. The MOC3011 permits the microcomputer to con
trol the 120-VAC lamp circuit while remaining electri
cally insulated from it. 

How is the microcomputer to generate the properly 
timed pulses needed to control the triac7 Proportional 
AC phase control requires 120 pulses per second, with 
each pulse occurring at a controlled delay interval after 
the beginning of an AC half cycle. Part of this pulse 
generation can be performed by software, but there is 
also an important hardware requirement. The microcom
puter can produce properly timed pulses only if it knows 
when each AC half cycle begins. That is, the microcom
puter must be synchronized to the AC power line. 

This design problem has a two-step solution. The steps 
are: 

1. Design a circuit that generates a pulsed logic-level 
change at the beginning of each AC half cycle. 
2. Use this pulsed logic-level change to signal the 
microcomputer at the beginning of each AC half 
cycle. 

Figure 5 shows a synchronizing circuit that achieves the 
goal of step 1. The circuit's output remains at logic 1 
(5 V), except when it goes to logic O for about 0.4 ms at 
the beginning of each AC half cycle. This output is the 
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Figure 5: Synchronizer necessary to provide correct timing reference. /Cl is a zero voltage switch that produces a current pulse (from 
pin 4) at the beginning of each AC half cycle. This current pulse is optically coupled through IC2 to pull a current pulse through R2. 
thus generating a momentary logic 0 at the synchronizer's output. For convenience and electrical safety, the circuit shown inside the 
dotted line should be built into a protected, insulated enclosure. 
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pulsed logic-level change required. 
How is the microcomputer signaled, as required by 

step 27 The answer to that question depends on how you 
plan to complete the design of the AC phase control. 

One method is to connect the synchronizing signal to 
one of the microcomputer's interrupt inputs. Upon 
receipt of each interrupt, the computer enters a program
timing loop to count off the desired delay. At the end of 
the delay, the program generates an output pulse to trig
ger the triac and then waits for the next synchronizing in
terrupt. 

An interrupt-driven microcomputer using program
timing loops can handle very simple AC phase control 
applications, but this scheme becomes unworkable for 
even moderately sophisticated programs. This is because 
a wide-range power control capable of adjusting a lamp 
from complete darkness to full brightness requires a tim
ing loop that runs nearly the full duration of each AC half 
cycle, leaving almost no time to execute the rest of the 
program. 

It would be much easier to let the microcomputer sim
ply compute a number representing the delay time 
required and leave it to a peripheral timing device to 
actually count off each delay time and trigger the triac. 

Now such a peripheral timing device will be discussed. 

The Programmable Timer 
A programmable timer is a peripheral device designed 

for connection to the microcomputer bus. It can be con-
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figured (by software) so that, driven by an external signal 
(ie: the synchronizing signal discussed earlier), it 
generates an output pulse after each input pulse. It 
accomplishes this with the interval between input and 
output pulses equal to a programmed delay. 

This is just what is necessary for an AC phase control. 
A programmable timer can relieve the microcomputer of 
all the processing required for delay timing and output 
pulse generation. With a programmable timer attached, 
the microcomputer is free to run sophisticated programs 
that need only load the timer with a new delay number 
each time a changed delay time is required. 

To gain a closer look at the timer's operation, a 
simplified model will now be examined. 

Figure 6 is a diagram of such a timer. In addition to its 
connections to the microcomputer bus, this timer also has 
a gate input G and an output 0. Inside the timer are 
three addressable registers. They are: 

• 	 an 8-bit, write-only control register used to 
establish the timer's operating mode (much as a 
control register configures the operation of a 
peripheral interface adapter (PIA)); 

• 	 a 16-bit, write-only latch. Its contents are divided 
into two 8-bit bytes, called M, for the most signifi
cant byte, and L, for the least significant byte. 
These two bytes are placed in the latch by the pro
gram running in the microcomputer, and they may 
be changed by the program at any time; 

0 	 _n_ 
OUTPU T 
PULSE 
-

f!gure 6: Model of the programmable timer, showing gate input 
G , output 0 , the connection to the microcomputer bus, and the 
addressable registers . The arrows pointing from the latch to the 
counting register indicate the data transfer that takes place at the 
beginning of each count. 
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• 	 a 16-bit, read-only counting .·egister. A momentary 
logic 0 at the timer's gate input causes this register 
to be loaded with bytes Mand L from the latch. The 
counting register then decrements on each cycle of 
the microprocessor clock. When the count reaches 
zero, a voltage pulse is delivered to the timer's out
put. Details of this operation will be described 
shortly. 

For this application, the synchronizing signal should be 
connected to the timer's gate, and the timer's output used 
to trigger the triac. 

Now examine the timer in detail by stepping through 
one cycle of its operation: 

1. Upon receipt of a momentary logic 0 at its gate, the 
timer loads its counting register from the latch 
(without changing the number stored in the latch). lf it 
is not already low (logic 0), the timer's output goes 
low. 
2. The output remains low for an interval equal to 
(M +l)L + 1 periods of the microprocessor's clock. At 

the end of this interval, the timer's output goes high 
(logic 1). 
3. The output remains high for L periods of the 
microprocessor's clock. At the end of this time, the 
output again goes low. 
4. The output remains low until another momentary 
logic 0 at the gate starts the cycle again. 

This timing sequence is illustrated in figure 7 and example 
outputs are shown in the photo 2 sequence. 

For this application, it is convenient to make L a fixed 
quantity and let M range from hexadecimal 00 to FF. This 
choice allows you (1) a fixed output pulse width LT, 
regardless of the delay chosen, and (2) program control 
of the timed delay by specification of a single 8-bit byte 
M. 

How is the size of L chosen? The time for one complete 
cycle of the timer is: 

Timer cycle 	= Delay time + Output pulse width 
= ((M+l)L + l] T +LT 
= (M+l) (L+l)T 

-

timer output pulses 
~- 

hexadecimal 
00 40 BO co FF timer value 

-~', 

lamp voltage 
I 


' / 


Photo 2: This series of photos shows how the timer's output pulses lag behind those from the synchronizer and how the alternating 
voltage across the lamp is determined by the delay value contained in the timer latch. The numbers indicate the hexadecimal value. 
The top row of photos shows how the timer's output pulses lag those from the synchronizer by a time proportional to the delay value. 
The synchronizer's output is the series of negative pulses across the top half of the screen, while the timer's output is the series of brief 
positive pulses (blips) across the bottom half. Both waveforms were recorded with a vertical scale factor of 2V per division and a 
horizontal time base of 2ms per division. The synchronizer's output has its zero at the screen's horizontal center line , while the timer's 
zero is at the bottom line. 

The bottom row of photos shows the alternating voltage across the lamp as determined by the delay value in the timer's latch. The 
waveforms were recorded with a vertical scale factor of SOV per division and a horizontal time base of 2ms per division. 

INPUT 

) 
GATE 
PULSE 

I OUTPUT 
~ PULSE 

Figure 7: Timer input and output pulses in the single-shot, dual 
8-bit operating mode. The output pulse begins at time t= 
[(M +l)L +l]T after the input gate pulse, where: 

M = most significant byte loaded from the timer latch into 
the counting register 
L= least significant byte loaded from the timer latch into the 
counting register ~[lM+l) L+l] T------•l••-LT~ T= period of microprocessor clock 
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If the maximum value of M is hexadecimal FF or decimal 
255, then the maximum time for one cycle of the timer is: 

[Timer cycle ] max = 256 (L +1) T 

Each AC half cycle has a duration of 8333 µ.s. If you 
wish one cycle of the timer at maximum delay to just 
equal one AC half cycle, you must have: 

8333 µ.s = 256 (L +1) T 

which requires that: 

8333 µ.sL= - 1
256 T 

The value picked for L clearly depends on the period T 
of the microprocessor clock. For example, if the clock 
period is 2.5 µ.s (for a 400 kHz clock), the computed value 
for Lis: 

8333L= µ.s - 1 = 12 = hexadecimal OC
256 (2.5 µ.s) 

Using this computed value for L does not work in prac
tice . This is because an intentional, small delay in the 
synchronizer causes the timed cycle actually to begin 
about 100 µ.s after the start of each AC half cycle, thus 
slightly reducing the time remaining in the half cycle for 
the timer to operate. However, for this particular exam
ple, a value of L = 11 = hexadecimal OB does work well . 

For this example, the timer's output pulse width 
therefore is: 

LT = 11 x 2.5µ.s = 27.5µ.s 

Programmable Timer Module 
Up to now you have been examining a slightly simpli

fied model of the programmable timer. Now concern 
yourself with a real device, the Motorola MC6840 
programmable timer module. Figure 8 is a pin-assign
ment diagram for the MC6840. 

Each timer in the MC6840 has its own gate input (pins 
Gl, G2 and G3) and its own output (pins 01, 02 and 
03). For this application, the synchronizing signal should 
be connected to all three gate inputs, and the individual 
timer outputs used to trigger three separate triacs. Figure 
9 shows how each timer output should be connected to 
the AC circuit it controls. With the MC6840's three inde-
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Figure 8: Pin-assignment diagram for the Motorola MC6840 
programmable timer module. 
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Figure 9: Circuit for connecting one timer output to the AC circuit it controls. The AC phase-control circuit contained within the dot
ted lines should be built into a metal box, and the triac's isolated mounting tab securely fastened to the inside wall of the box. 
(Substitution of a different triac without the isolated mounting feature will require the use of special mounting hardware to electri
cally isolate the triac from the wall of the enclosure.) 
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Register 	 Operations
select Inputs 

RS2 RS1 RSO RIW =o R/W = 1 

0 0 0 CR2 bit oclear: Write ORS No operationCR2 bit oset: Write CR1 
0 0 1 Write CA2 Read status register 
0 1 0 Write M buffer register Read M of countet 1 
0 1 1 Write L of latch 1 Read L buffer register 
1 0 0 Write M buffer ~later Read M of counter 2 
1 0 , Write L of latch l Read L buffer teglater 
1 1 0 Write Mbuffer register Read Mof counter 3 
1 1 1 Write L of latch 3 	 Read L buffer register 

Table 1: Register selection in the MC6840 programmable-timer 
module. 

pendent timers, it is possible to control three different AC 
circuits. 

Each timer in the MC6840 also has its own extemal
clock input (pins Cl, C2 and C3) for use when 
timer-counting frequencies different from that of the 
microprocessor clock are needed. The external-clock in
puts are not needed in this application. 

Table 1 describes register selection in the MC6840. The 
MC6840 contains ten addressable registers. Nine of these 
are the control registers, timer latches, and counting 
registers for the three timers. The tenth is a status register 
containing interrupt flags . The status register will not be 
used. 

The three register-select inputs RSO, RSl, and RS2 
should normally be connected to the microcomputer's 
low-order address lines AO, Al, and A2 respectively. 
Because the control registers and the timer latches are all 
write-only registers, while the counting registers and the 
status register are all read-only registers, the R/W input 
in effect serves as a fourth register select line. This feature 
precludes the use on MC6840 registers of any MC6800 
processor instructions that operate directly on memory. 
Examples of such instructions are INC (increment), DEC 
(decrement), and CLR (clear). 

The next section examines in detail how the MC6840 is 
programmed for proportional AC phase control. 

System Power-Up 
A system power-up or a momentary low-logic level on 

the MC6840's RESET line causes the following actions : 

• 	All three timer outputs are set low. 
• 	All three timer latches are preset to hexadecimal 

FFFF, and the three counting registers are loaded 
from the latches. 

• 	 All three control registers are cleared, except that 
bit 0 of control register 1 is set. Setting this bit 
causes all three counting registers to be held in their 
preset state, so that the timers do not run. 

Timer Initialization 
The MC6840 is a versatile device with several 

operating modes. This application requires that each 
timer in the MC6840 be configured for single-shot dual 
8-bit operation. The MC6840 is initialized for this appli
cation by loading hexadecimal 86 into control register 3 
(CR3), hexadecimal 87 into control register 2 (CR2), and 
hexadecimal 86 into control register 1 (CRl). 

The order in which these registers are loaded is impor
tant. Control registers CR3 and CRl share a single 
address space, with bit 0 of CR2 selecting whether control 
register CR3 or CRl is accessed (CR2 bit 0 cleared selects 
CR3; CR2 bit 0 set selects CRl). 

For example, if control registers CR3 and CRl share 
address hexadecimal 8000 and CR2 occupies address 
8001, then (recall that CR2 bit 0 is cleared on system 
power-up or RESET) an appropriate initialization se
quence is the following sequence of MC6800 instructions: 

LOA A #$86 Control word for CR3 and CRl 
LOA B #$B7 Control word for CR2 

STA A $8000 Configure timer 3 
STAB $8001 Configure timer 2 
STA A $8000 Configure timer 1 

Loading the Timer Latches 
With the MC6840 initialized and the program running, 

the brightness of each lamp is controlled by the number 
stored in its associated timer latch. If not disturbed, these 
numbers remain unchanged, and the lamps glow with 
constant brightness. To change the brightness of any 
lamp, it is necessary only to load a new number into its 
timer's latch. 

It is important that the two bytes of each timer latch be 
loaded in the proper order. Although table 1 may lead 
you to believe that the most significant bytes of the three 
latches have three different addresses, in reality these 
three addresses lead to a single 8-bit buffer. To load a 
particular latch, this buffer register must first be loaded 
with the most significant byte. Then, when the least 
significant byte is loaded into space L of the latch, the 
buffer's contents are automatically transferred to the 
latch's space M. 
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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 
•..o;;;...-a:-1~0.1 • 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 
• 255 256 257 258 259 
• 250 251 252 253 254 
• 245 246 247 248 249 
• 240 241 242 243 244 
• 235 236 237 238 239 

230 231 232 233 234 
225 226 227 228 229 

LOADED WITH INNOVATIONS 
• 	 40, 80 or 120 columns (software selectable) 
• 	 Non-1hermal paper, pin feed 
• 	 125 CPS, 70 lines per minute 
• 	 9 x 7 dot matrix 
• 	Vertical format unit 
• 	 96-character ASCII (upper and lower case) 
• 	Adjustable forms width to 9V2 # 

• 	 Parallel, serial (RS-232C}, and IEEE-488 
Interfaces available 

OUR UNIT PRICE 

$750. Parallel 
$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 40 on Inquiry card. 



For example, suppose the three timer latches occupy 
hexadecimal addresses 8002 through 8007, and are 
assigned as follows: 

Ml: 8002 
LI: 8003 

M2: 8004 

L2: 8005 


M3: 8006 

L3: 8007 


If you wish to load Ml, M2, and M3 with new delay 
numbers DELA Yl, DELAY2, and DELA Y3 but leave Ll, 
L2, and L3 unchanged with hexadecimal lE stored in 
each, the program sequence that would accomplish this 
is : 

LOA A DELA YI 

LOA B #$1E 

STA A $8002 

STA B $8003 


LOA A DELAY2 

STA A $8004 

STA B $8005 


LOA A DELAY3 

STA A $8006 

STA B $8007 


It is important to understand that, even though Ll, L2, 
and L3 remain constant, it is not possible to avoid 
reloading a latch's least significant byte each time you 
want to change its most significant byte. There is no 
other way to access the most significant bytes of the timer 
latches . 

Controlled Fading 
Proportional AC phase control is most interesting 

when it is used to fade lamps on and off at controlled 
rates . This has application to theatrical lighting control, 
planetarium operation, and control of multiple projectors 
in a slide show. 

Controlled fading may be accomplished by using a 
program-timing'loop to slowly increment or decrement a 
delay number toward some final value set by the pro
gram. The fading stops when the final value is reached. 
Fading up or down resumes when the program sets a new 
final value. 

The basic timing element can be either the micro
processor's clock or a 120 Hz interrupt signal produced 
by the synchronizer. Of these two choices, I prefer the 
latter, simply because it is much slower and therefore 
easily used to achieve slow fading rates. 

But even 120 Hz is too fast. If the delay number is 
decremented 120 times per second, a lamp fading from 
complete darkness (DELAY = FF) to full brightness 
(DELAY = 00) will do so in only 2.1 seconds. 

An intermediate register is needed, one which may be 
incremented or decremented 120 times per second and the 
carry or borrow generated is used to increment or decre
ment the delay number. 

Summary 
You have been introduced to the basic principles of 

proportional AC phase control; seen how a triac is used 
for this purpose and how a programmable timer may be 
used to drive the triac; and looked closely at the 
Motorola MC6840 programmable timer module con
figured for this application . A method of using a program 
timing loop to slowly fade a lamp up and down in 
brightness has been outlined. You now have all the infor
mation necessary to try this on your own. 

In part 2 of this article I shall create a program and cir
cuit example on the Heathkit ET-3400 microprocessor 
trainer that will perform the lighting control functions 
discussed so far.• 

t:~Olgi"-" ~..~~• ~?.~~.!~~,~~.~~~~~~' ~o~bo~~~flt~~~~~: ''""'"to•mo"~
friends, watching your house while you're away, taking computer portraits .. . the applications abound! The OS-65 is a random access video digit izer. 
II converts a TV camera's output Into digital Information that your computer can process. The OS.65 features: 

• High reeolullon: 256 X 256 picture element scan 
• Precision: 64 levels of grey scale 

• Vareatlllty: Accepts either interlaced (NTSC) or industrial video Input 
• Economy: A professional tool priced for the hobbyist 

The OS·65 Is an Intelligent peripheral card with on-board software In 2708 EPROM. 

Check these software features: 


• Full screen scans directly to Apple HI-Res screen 
• Easy random access digitizing by Basic programs 
• Line-scan digitizing for reading charts or tracking objects 
• Utility functions for clearing and copying the HI-Res screen 

Let your Apple see the world! 

DS-65 Price: $349.95 
Advanced Video FSll Camera Price $299.00 

SPECIAL COMBINATION PRICE: $599.00 


APPLE SELF·PORTRAIT 

P.O. BOX 1110 DEL MAR, CA 92014 714-942-240~ 
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Under Tarbell Double-Density CP/ M, smglc and uble densi di k m . .,YJllii.li\i 
determine whether sangle or doubl density 111 pla e 
• Software select single or doubl denSlty 
• Phase-locked-loop and wnte precompensati n for 

reliable data recovery and storage. 
• On-board phantom bootstrap PROM i disabled after 

bootstrap operation so all 64 memory addre ce 1s 
available to user. 

• OMA in single or doubl denn pcmni multi·'*r per· 
ation. 

PLA~E •SUITE B 
213 538"4251 
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A Furnace Watchdog 


Having recently moved into a new 
home and being a home computer en
thusiast, I naturally began looking for 
an application for my homebrew 
microcomputer. During the big 
snowstorm of January 26, 1978, I was 
snowed in for four days. This situa
tion encouraged the development of 
several ideas. 

With forty-eight km (thirty mile) 
per hour winds producing 1.8 to 2.4 
m (six to eight foot) snowdrifts 
alongside of the house, and with 
emergency food source information 
being broadcast on the local radio 

Theron Wierenga 
POB 2007 

Holland MI 49423 

station, it was natural that I began to 
think about the heating system in the 
house. During a conversation with 
my wife several questions arose, and 
we dug out an information booklet 
that had been supplied with the fur
nace. We also began to record the fur
nace on-off cycles. 

More questions arose. How long 
was the burner on? What were the 
cycle times? How much gas did it 
bum per cycle, and what was the cost 
of this gas? What would be the effect 
if I used my fireplaces for heating? 
How much would additional insula

tion help, and did it really help to 
turn the thermostat down at night? 

It became obvious that the only 
way to answer these questions would 
be to monitor the burner cycles of the 
furnace on a continual basis. This 
seemed to be an ideal task for my 
home brew 8080A microcomputer. By 
the time the storm had ended, my 
notebook contained schematic 
diagrams of all the additional cir
cuitry that would be needed to inter
face the furnace burner to the com
puter, and the first drafts of the 
necessary software were written. 

Photo 1: Interior of the gas furnace . The computer interface cir
cuit board is at the lower left, just to the right of the light green 
paper tag. The gas solenoid is slightly above the center of the 
photograph. 

Photo 2: The author's homebrew 8080A-based microcomputer 
system. Two circuit boards of interest have been removed from 
the card cage and are displayed in the foreground. The real-time 
clock and cassette interface board is on the left; the program
mable read-only memory board is on the right. 
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About the Author: 
Theron Wierenga is a t/1irry-four-year-old 

assistant principal al Muskegon High School 
where he formerly taught physics and com
puter science. His undergraduate degree in 
physics is from Hope Co llege, Holland Ml . His 
master's degree is in educational leadership 
from Wes tern Michigan University. 

He lias worked during summers at 
Brook/1aven National Laboratory , and for the 
PLATO group at the Un iversity of Illinois at 
Urbana. 

His recreational interests are early US postal 
history mid electronics . He has designed and 
built ma11y electronic proiects , including a 
homebrew 8080A computer system and an 
Altair 8800 system. He is presently working on 
a Mite prinrer mechanism for a hard copy 110 
device. His primary enioyment comes from 
building hardware. 

Computer 
The microcomputer which was 

used is unique . It was assembled be
tween May 1977 and January 1978, 
and uses the 8080A microprocessor . 
The ci rcuitry was packaged on four 
41/i by 6 inch (11 .43 by 21.24 cm) 
wire-wrap boards joined by a 
motherboard using standard 44-pin 

. double readou t edge connectors on 
0. 156 inch (0.402 cm) centers. The 
four boards consist of: 

8080A central processor, bus 
drivers, and a serial 110 (input/ out
put) port using the Intel 8251 pro 
grammable communication interface. 

4 K byte programmable memory 
using 21L02-type static memory 
devices. 

8 K byte programmable read-only 
memory using Intel 2708 circuits . 

Real -time clock, Kansas City for
ma t cassette interface, and a parallel 
I/O port . 

After some effort and a little ha ir 
pull ing, it was possible for me to 
sq ueeze a copy of Processor 
Technology's SK BASIC into six 
2708-type programmable read-only 
memories. A monitor (which resides 
in another 2708) contains routines to 
load memory, display memory, jump 
to a specified address, and begin pro
gram execution. The monitor can also 
fi ll blocks of memory, move blocks of 
memory, set the real-time clock, read 
the real-time clock, print the current 
time on the termina l, record pro
grams on cassette, and play back pro
grams from cassette. 

Konan '• SMC· 100 I• veraatl/e, faat, coat eltlclent. It'• th• 
dl•lc controller that bring• 8· 100 bu• micro computer• 
together with large capacity hard dl•k drlv••· 

V•r•alll• 
Interfaces S· 100 bus micro 
computerswlth all fixed or removable 
media disk drives with storage 
module (SMD) Interfaces. Each 
Kanan SMC -100 will control up to 4 
drives ranging from 8 to 600 
megabytes per drive, Including most 
" Winchester" type drives. Up to 2400 
megabytes of hard disk per 
controller! And you can take your 
pick of hard disk drives: Kennedy, 
Contro l Data, Fu jlisu, Calcomp, 
Microdata, Memorex, and Ampex , for 
example. 

#'aat 
SMC· 100 transfers data at fast , 6 to 
10 megahertz rates, wi th fu ll on board 
sector buffering and sector 
Interleaving, and a OMA that 's faster 
than other popular S· 100 OMA 
controllers. 

Co•f efficient 
SMC-100 is priced right to keep your 

micro computer system micro-priced. 

It takes advantage of low-cost-per· 

megabyte disk drive technology to 

make the typical cost less than $80 

per megabyte. 

The OEM I Dealer single quantity price 

is only $1650, with driver ROM option. 

Excellent quantity discounts are 

available. 


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

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

...,,...~~..-.~TM.,........,.,.......... 

1448 N. 27th Avenue• Phoenix, Arizona 85009 • 602-269-2649 
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Circle 44 on inquiry card. 

Pick your
Apple in 
downtown
Chicago. 
Mail order buying is fine for books. 
But here you get to work with 
actual machines, feel what they're 
like, make a hands-on decision, 
and get instant delivery, to boot. 

Bo waiting. 
As one of Apple Computer's top 
national dealers, we maintain a 
complete stock of hardware, soft
ware, courteous help, service 
when needed, and total support 
all the time. We make sure your 
new computer works right be
fore you take it home, that the 
interfaces and peripherals work, 
that you understand the documen
tation, that the bugs are gone, 
and that you get everything you 
want. It's all here. Right now. 

Eqlilh spoken. 
We speak all the popular computer 
languages, except gobbledegook. 
We also happen to be especially 
skilled at the language of value. 
For your home or your business. 

Money talks. 
For instance, this month's special 
is an entire Apple II Plus "Business 
Manager's System" (Apple II is a 
trademark of Apple Computer, 
Inc.) for the price of the hardware 
alone. It means you get the Apple 
II Plus computer with 48K of 
RAM, two disk drives, a 9" video 
monitor, a Centronics 779 printer 
and controller, plus all the top
quality turn-key business soft
ware in the "Controller" package, 
regularly $625. The whole $4,995 
value is yours for just $4,370! 

!EM PLENTY MOU . 
In fact, you could think of all the 
Apple II hardware and software 
advertised elsewhere in this publi
cation as a kind of catalog for our 
comfortable new store. Then 
come on in and check it all out in 
person . (Too bad if you don't live 
in Chicago or the suburbs. Come 
on vacation.) 106 E. O ak St., 
Chicago, 111. 60611 (312) 337-6744. 

THE 
COMPUTE~B~ 

BOOM ,'L'J 

11 7 vAc 11 SOLEN OID ~2-8-VA_C___<TR c u Ry 

GA S 

ME
SWITCH 

o--.--- - --' 
EXIST I NG FURNA CE 

I N400 2 
TYP ICAL 
OF 4 

+ Cl 
so,,F 
50V 

2 

A 

B 

MCT -2 
OPTO I SOLAT OR 

Figure 1: Electronic circuit that allows the computer to tell whether the furna ce burner is 
orz or off. The mercury switch is contained in the thermostat, and is connected in series 
with the gas solenoid and a source of 28 VAC electricity . The voltage di ffe rence be
tween the contacts of the mercury sw itch is 28 VAC w hen the switch is open (w hen the 
furnace burner is off) , and 0 VAC when the switch is closed (when the burner is on). 
When the furnace is off, the photo transistor in the optoisol~tor corzducts in its saturated 
mode. When the furnace is on, the phototransistor does not conduct. 

The only additional necessary 
hardware was a simple interface to 
the furnace that the computer could 
read to determine whether the burner 
was on or off. 

Monitoring Hardware 
The only information from the fur

nace needed by the computer is 
whether the burner is on or off. This 
could be supplied to the processor 
through 1 bit of a parallel input port. 
Since the computer has a real-time 
clock, it can then calculate the length 
of time the burner is on and the 
amount of gas used. I timed the gas 
meter over several long periods and 
found that the furnace took seventeen 
seconds to burn a cubic foot (28 .32 
liters) of gas. This measurement was 
confirmed by figures supplied by the 
manufacturer of the furnace. 

Figure 1 shows how I obtained the 
one logical bit of information (on or 
off) from the furnace circuitry. The 
gas solenoid is connected to a 28 V 
AC source by the mercury switch in 
the thermostat. The bimetaJlic coil in 
the thermostat tips the switch on as 
the room temperature decreases, and 
tips it off as the temperature in
creases. The contacts of the mercury 

switch show 28 VAC when open (fur
nace burner off) and 0 V AC when 
closed (burner on) . 

When the burner is off, the 28 V 
AC signal is passed to a bridge rec
tifier made of diodes DI thru D4. The 
pulsed DC current is smoothed by 
capacitor Cl and flows through the 
light emitting diode (LED) in the op
toisolator (OPT0-1), saturating the 
phototransistor. When the mercury 
switch closes, no current flows 
through the LED, and the phototran
sistor will be in the nonconducting 
state. 

If you have a parallel input port 
available (actually only one bit of an 
8-bit port is needed), you need only 
connect point A of the circuit to the 
input of the least-significant bit (LSB) 
of the port and point B to the system 
ground . A 1000 ohm pull-up resistor 
to the +S V supply should also be 
connected to the input. A twisted pair 
of wires can be used to connect the 
circuitry in the furnace with the input 
port on the computer . 

My computer did not originally 
have a parallel input port, so I had to 
construct a simple one with a 
minimum of parts. Referring to figure 
2, an 8T95 three~state buffer was 
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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 11T • $195. Order Code: PSI. 

Osborne Accou nti ng Packages. Complete CBASIC II source disk
ettes of the best accounting software at the lowest price. Accounts 
Payable, Receivable, Payroll and General Ledger. $99 each. Order Codes: 

APO,ARO,PCO.GLO. 

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

For all software specify format: 8", 5" Nonh Star, 5" Micropol is. 

MicroDaSys S-100 

Products 


8P2SM 1/0 Card. Eight 8-bit parallel 1/0 
ports with handshaking. one serial RS-232 110 
port, one modem 1/0 port. Kit $149, 
Assembled $199. Ord~~ BPZSMK. 8P2!MA. 

MD690a S-100 6800 CPU card. lOK 
PROM space, 1 K RAM, 2400 baud cassette In· 
terface, 2 Parallel 110 Ports. Kit $198, Assembl· 
ed $258. Order Codes: MD690aK, MD690aA 

New! 
ColorMaster™ 80 x 25 Full Color 
Memory-mapped Video Board. Kit $399, 
Assembled $499. Ord~ Codes: CMK. cw.. 

4P45 1/0 Card. Four 8 bit parallel 110 ports 
with handshaking, four serial RS-232 or m 
110 ports. Kit $199, Assembled $249. Older 
Codes: 4P4SK, 4P4SA. 

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

Manuals for hardware and IOftware are $15, 
creditable towards pun:hue. 

8 9. 
ing e oardl Computer 

S-100 Co patih"(ity. 
6809 Computability 

• 1 K RAM • RS-232 level shifters 
• lOK PROM space • 20 1/0 lines 
• Parellel keyboard input 

, •' , • 
• Memory-mapped video firmware ,•
• Fully S-100 compatible 

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

$299 Assembfed 
$239 Kit , •Order Codes: 

MD690bA , •
MD690bK 

• 
, • 

, • 

' 
~l 



Figure 2: A simple input port that can be Number Type +5V GND 
used to transfer one bit of information 
concerning the furnace status to the com
puter. The address of this input port is 

IC1 
IC2 
IC3 

8T95 
74LS30 
74LSOO 

16 
14 
14 

8 
7 
7 

hexadecimal OD, determined by the eight IC4 74L04 14 7 
input NANO gate and the inverter. ICS 74LS02 14 7 

+5V 

R2 
I K 

PROC ESSORI C ! 
12 D ATA I N 8T95A7 

II 
AA6 DO 

6 
As 


5 
 74 L S30 B~ 
A4 

POR T 
A3OD 

3 
A2 

IC 4 

74 L04 


2 
A1 

74 LS02Ao 

I / O R 

S- 100 

BU S 


I 
 74 LSOO
I 

INP 
11 0 R 

OBIN 

TH I S GEN ERA TES T H E 

1/ 0 R ON T H E S- 100 BUS 

Listing 1: The "watchdog" program , w ritten in Processor Technology SK BASIC. Once 
started, this program loops continuously, m onitoring the status of the furnace and 
printing summary data as required. A flowchart is shown in figure 3. 

10 REH = FURNACE UATCHDOG 
12 REH - TO BE STARTED UITH FURNACE OFF 
20 DIH H2<12> 
22 19=0;J9=0;G2=.21149 
2/i PRINT"INPUT HONTH,DAY" 
2 8 INPUT H9,D9 
30 Pf<INT"LAST DOLLAR TOTAL " 
~5 INPUT t~ 

40 PRINT;PRINT 
41 REH - GET TIHE 
42 GOSUll 600 
43 S2=S 
44 REH - STORE ij DAYS IN MONTHS 
45 FOR C=1 TO 12 
46 READ M2(Cl 
48 DATA 31,28,31,30,31,30,J1,31,30,31,30,31 
49 NEXT C 
50 L=O 
55 REH - LOOP TO READ INPUT PORT 14 
60 T=O 
70 FOR C=1 TO 10 
80 Z=CALL ( 12074) Lis ting 1 co11 t inued on page 80 

78 Ja nuary 1980 © BYTE Publicalions Inc 

used , as the data bus in the computer 
is bidirectional. A 74LS30 8-input 
NANO gate and a single inverter 
decode the input port address, which 
is OD hexadecimal or thirteen 
decimal. The I/ O R signal from the 
Intel 8228 bus driver gates the input 
signal onto the bus . This I/ OR signal 
can be duplicated in an S-100 bus 
machine by NANDing the input in
struction (INP) signal from pin 46 
together with the OBIN signal on pin 
78 . 

Real-Time Clock 
Before I begin to describe the soft 

ware used, a few words about the 
real-time clock will be useful. The 
real-time clock that is used is my own 
design, and is unique to this com
puter. Any type of real-time clock 
could be used in the system . lt makes 
no difference whether or not it uses 
extensive hardware, software timing 
loops, interrupts, etc - as long as the 
processor can obtain the time upon 
request and be able to convert this in 
to the time of day in absolute daily 
elapsed seconds (ie: time of day 
00:00:00 equals 0 seconds, time 
02:03:04 equals 2X3600 + 3X60 + 
4 = 7384 seconds and time 23:59:59 
equals 86,399 seconds) . A subroutine 
is used in the BASIC program (in 
listing 1) beginning at line 600 to 
derive the absolute time in seconds 
from the twenty-four-hour real -time 
clock . Regardless of the type of real
time clock you use, some sort of 
subroutine will be necessary to 
calculate the time in ab solute 
seconds. It is also very convenient to 
have a routine that prints out the cur
rent time in traditional form on your 
terminal. 

Software 
The main program used by this 

system (listing 1) is written in BASIC. 
The BASIC interpreter used is Pro
cessor Technology's SK BASIC. 
Simply stated, the program con 
tinually monitors the furnace burner's 
state, and each time it shuts off, the 
computer prints out a line of informa 
tion on the furnace's last burn cycle . 
A burn cycle is defined as the interval 
between two burner-off events. 

To eliminate errors induced by 
switch bounce, ten read operations 
are done in sequence from the input 
port. If all of the ten inputs represent 
the same on or off state, then the pro



Solve yourpersonal energy crisis. 

LetVisiCalc™Software dothework. 


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

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

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

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

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

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

Circ le 46 on inquiry card. 

Or say you' re an engi neer working on a design problem and are 
wondering "What if that oscillation were damped by another 10 
percent?" Or you' re working on your family's expenses and 
wonder " What will happen to our enterta inment budget if the 
heating bill goes up 15 percent this winter?" VisiCalc responds 
instantly to show you all the consequences of any change. 

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

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

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

versions for other personal computers coming soon. The 
Apple II version requires a 32k disk system. 

For the name and address of your nearest VisiCalc 
dea ler, call (408} 745-7841 or write to Persona l Software, Inc., 

592 Weddell Dr., Sunnyvale, CA 94086. If your 
favorite dealer doesn't already carry Persona l 

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

, -~soNL'!
, pr:.~.-..~/\~r:. 
I $Of' I' 
I 

Vi.s!Calc was developed exclusively for 
Personal Software by 5oftw.1re Arts, Inc .. 
Cambridge, Mass. 

TM-VisiUk is a trJdemark o( 
Personal Sohware, Inc. 

•Apple is a registered tradem~rk 
of Apple Computer, In c. 



Listing 1 continued: 

90 T=T+Z 
100 NEXT C 
110 IF T=L THEN 60 
120 IF T=10 THEN 160 
130 IF T=O THEN 210 
140 GOTO 60 
150 REH - GAS ON ROUTINE 
160 GOSUB 600 
170 G=S 
180 L=10 
190 GOTO 60 
200 REH - GAS OFF ROUTINE 
202 REH - DO CALCULATIONS AND PRINT OUT LAST BURN CYCLE 
210 GOSUB 600 
215 REH - HAS TIHE CROSSED MIDNIGHT 
220 IF G<S THEN 250 
230 I=86400-G+S 
240 GOTO 260 
250 I=S-G 
260 J2 (I/1700>*G2 
262 I9=19+I 
264 J9=J9+J 
265 K=K+J 
266 RE" - HAS TIHE CROSSED MIDNIGHT 
268 IF S2<S THEN 274 
270 D=86400-S2+S 
272 GOSUB 500 
273 GOTO 275 
274 D=S-52 
275 R=<IID>*100 
280 O=CALL< 6262) 
288 PRINT TAB<1>,H9,"/",D9, 
290 PRINT TAB(11l,"On",INT((I/60l*100l/100,"11in.,", 
292 PRINT TAB< 27>, INT<R*1 OJ /10, "% of", INT(( D/60) •100)/100, 
294 PRINT TABC43l,"Hin. cycle t",INTCCJ+.005>•100J/100, 
296 PRINT TAB<65l,"t",INT((l<+.005)•100)/IOO 
2P8 S2=S 
300 GOTO 50 
499 REH - HON/DAY UPDATE 
500 D9=D9+1 
510 IF D9<=112Cl19> THEN 560 
520 D9=1 
530 119=119+1 
540 IF 119<13 THEN 560 
550 119=1 
560 PRINT;PRINT;PRINT 
565 PRINT"DAILY TOTALS -- On",INT<U9/864>*10)/IO,"%" 
~568 18=19/1700 
570 PRINT TAB< 16), "Cost is t", INT (( 18*62):1<100)/100 
575 PRINT TABC16>,INTCIB•IOl/10,"CCF Used" 
580 PRINT;PRINT;PRINT 
585 I9=0;J9=0 
590 RETURN 
599 REH - FETCH TIHE IN SEC. 
600 D1=CALLC12032l 
610 D2=CALL<12041l 
620 D3=CALLC12047) 
630 D4=CALLC12053) 
640 D5=CALL<12059) 
650 D6=CALLC12065) 
660 11=C10*D1+D2>*60+(10*D3~D4> 
670 S=l1*60+C10•DS+D6> 
680 RETURN 
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Figure 3: Simplified flowchart of the 
watchdog program given in listing 1. 
Once started, the program loops con
tinuously, checking the status of the fur
nace and printing summary data as re
quired. 

ST AR T 
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TIME, 
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NO 

PR IN T T I ME, 
DA TE AND 
DATA FROM 
LAST CYCLE 

gram accepts this as a true indication 
of the burner's status. Figure 3 is a 
simplified flowchart of the program. 

Essentially the program loops con
tinually, looking for a change in the 
burner status. If there is a change, 
there are two different flow paths 
depending on whether the burner has 
just turned on or turned off. If the 
burner has just turned on, the current 
time is stored in the variable G . If it 
has just shut off, the current time and 
the value stored in G are used to 
calculate how long the burner was on 
and the percentage of time the burner 



Even at 5:12 am., its hard to quit 

playing Personal Software™strategy gaines. 

A quick game before turning in can become an aU-night 
session when you load any of the Personal Software •· strategy 
games into your Apple: PET* or TRS-80~ They'U challenge, 
teach and entertain you. And now there are two new garnes
Gammon Gambler '" and Checker King '"-joining Bridge 
Partner,'" Time Trek '" and the best-seUing Microchess:· 

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

Gammon Gambler 	 PET by Willy 

Chaplin. 


Checker King-you probably forgot 
how much fun it is! If you move and 
change your mind, take it back and move 
again-without a peep &om the computer. 
Play eight skill levels. Add and remove 
pieces. Save three board positions for later 
play. And solve three challenging checker 

Bridge Partner. You against the computer in over 10 million 
different hands of contract bridge. You can even specify the 
hands' high card points.Written by George Duisman for the Ap
ple, PET and Level UTRS-80. 

Time Trek is easy to learn, dif
ficult to master and impossible to ... ... ... ....~ ...... C""'" "' 

111'.!t..'PI'... ..~·.....:;;~forget. Take command of a starship 
:~:·C':~·a-:::::'C':~~o·in real-time action to make the gal ...... IUUIunu lll!l• 

l~ltll axy safe again. PET version by Brad 
Templeton. TRS-80 program .::::::.~::::.~::~.:::;:: ,,. 

by Joshua Lavinsky. :::::: • :::~: • ::~':: • ::~:; • I.::::::.:::;:: .;:::;;.~: : : :Personal Software, Inc., 
also produces the VisiCalc '" 
program (the software that's Checker King 

revolutionizing personal 
computing), CCA Data Management Sys

tem, the Vitafacts series and otherexciting 
software for the Apple, PET andTRS-80. 

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

puzzles. Written by Michael Marks for 
the Apple, PET and TRS-80. 

Microchess, the most widely used 
personal computer chess program, is a pi:~~
nearly perfect chess opponent for the total 
novice or the advanced enthusiast. Written sor-•' 
by Peter Jennings for the Apple, PET and 
TRS-80. 

· Apple is a tr.idem.irk of Apple Computer. Inc.; PET Is a 
trademark of Commodore Busi nt!>S Machines, lnc.;TRS-80 is 
J lr.ldemark of lhe Radio Shack Division of T<ilndy Corp. 
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Table 1: Use of variables in the BASIC program of listing 1. The physical items of data 
represented by each variable are shown here. During leap years (such as 1980), the ar
ray M2 must be modified to reflect the greater number of days in the month of 
Feb ruary . 

D Number of total seconds in the previous burner cycle. from last burner-off evenl to cur
rent burner-off event. 

01 Most significan t digit (MSD) of cur rent time; number of tens of hours. 
02 One digit of current time; number of units of hours. 
03 One digit of current time; number of tens of minutes . 
04 One digi t of current time; number of units of minutes. 
05 One digit of current lime: number of tens of seconds. 
06 Least significant digi t (LSD) of current time; number of units of seconds. 
09 The current day of the month. 
G Absolu te dai ly elapsed time in seconds that the burner was on in the current cycle. 

G2 Cost of gas in dollars for 100 cubic feet (2832 li ters).

I Number o1 seconds the burner was on in the previous cycle . 

18 Total number of units of gas used fo r the day, one uni t = 100 cubic fee t (2832 lite rs) . 

19 Accumulated numbe r of seconds the burner has been on during the day. 

J Cost, in dolla rs , fo r the previous burner cyc le. 

J9 Accumulated cost of gas for the total day. 

K Accumulated tota l cost of gas s ince the program was started. 

L Set to zero If the burner is currently off, se t to ten If the burner is currently on. 

M Current time in minutes from 00:00:00. 

M2 A subscripted array of twelve values containing the number of days in each month, ig 

noring leap years. 
M9 The current month. 
R Percentage of time the burner was on during the previous burner cycle. 
S Absolu te dal ly elapsed ti me In seconds from 00:00:00. 
S2 Time. in absolu te da ily elapsed seconds, that the burner was oil in lhe previous cycle. 
Z The value returned by a machine language subroutine, set to zero if the burner is off and 

to one if on. 

was on during the last cycle. A cost. This information is then printed 
calculation of the cost of the gas used out on the terminal. 
is done, as well as the total running Table 1 describes the physical data 

PASCAL Mos an 1mplemenfa 
lion al lhe Slandord Pascalrin ~SCAL/M

TM 

programming language de 
A CP/M* COMPATIBLE PRODUCT signed by Nlklous Wlrlh 

PASCAL/M does all Input/output and Ille mantpulatton vlo calls to 
CP/M. The ftle Interface Intrinsics were chosen to promote Pascal 
program transportablltty and to provide a bridge between CP/M 
and the Standard Pascal language definition. In selectlng ond 
defining extensions to PASCAL/M, heavy weight wos given to 
compatibility with other existing Pascal Implementations. Over 40 
extensions to Standard Pascal support: 

• Console Cursor Controls 	 • Segment procedures (memory 
shoring)• Type String 

• String and Character procedures to• Untyped files (for 
support Insertion, deletion andmemory Image 1/0) 
replacing of character data. 

PASCAL/M provides single precision floating point (Type Real). Both in
teger (16 bit) and long Integer (32 bit, 9 digit) arithmetic are sup 
ported. An optional version will support the AMO 951 lA or the Intel 
823 1 moth chips. 

AVAILABLE VERSIONS 

CP/ M Type CPU Type Disk Size 

.... 8080185 8" 
t.• zao 8" 
Cromemco 

coos no 8 '" 
North1tar 2D 

lllleboal) no 5-11•" 
2.0 8080115 8" 
2.0 no 8" 
MPI M 1.0 8080185 8" 
MP I M 1.0 zao 8" 

PASCAL/ M requires 56K RAM and one 
floppy disk. The package includes diskette 
with P Code Compiler. l111erpreter. and 
Runtime Library: Pascal User Manual and 
Report by Jensen and W irth: and PAS
CAL I M User's Reference Manuol. The 
cost Is $350. For manuals only - $35 .. 
Dealer inquires welcomed. VisH / MC. 

D• "t I 2670 Cherry Lane1g1 8 Walnut Creek, CA 94596 

Marketing 1415) 938 -2880 

that the variables in the program 
represent. These descriptions should 
help in understanding the program's 
details. 

There are eight places where the 
CALL function is used in the BASIC 
program. The CALL fu nction bran
ches to a machine langua ge 
subroutine in the following way. An 
address (in decimal) is supplied as the 
argument, and program execution is 
transferred to that address . Any 
desired value to be returned to the 
BASIC program is put in the variable 
to the left of the equal sign by placing 
it in the HL register pair before 
returning from the subroutine. A 
RETURN instruction at the end of the 
machine language routine returns 
control back to the BASIC program. 
My machine language routines begin 
at hexadecimal address 2FOO. 

The CALL at line 80 simply reads 
input port hexadecimal OD and 
returns either a logical zero or one to 
denote whether the burner is off or 
on, respectively. 

The CALL at line 280 transfers con 
trol to a machine language routine 
that reads the real-time clock and 
prints the current time on the ter
minal in standard form. The variable 
Q is not used for any calculations, 
but rather just supplies the necessary 
syntax for the BASIC interpreter. A 
subroutine called TTOP, which 
resides at hexadecimal address 1890 
in the monitor, is used within this 
routine as well as in the machine 
language routines that begin at hex 
adecimal memory location 2FOO . 
TTOP reads the real-time clock and 
stores the 6-digit time (as ASCII 
characters) beginning at hexadecimal 
memory location 2254. 

The six CALLs beginning at line 
600 are used to retrieve the individual 
digits of the current time of day from 
the real-time clock. The six digits are 
then used to calculate the absolute 
time of day in seconds. 

The machine language subroutines 
are shown in listing 2 and are quite 
straightforward. The subroutines Sl 
through S6 each read a single digit of 
the time and return it to the BASIC 
program in the HL register pair. 
Subroutine Sl is always the first call 
ed, and the actual clock-read opera
tion is done here just once. MASK is 
used to strip high-order bits from the 
ASCII character representation of 
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Oregon
December 1, 1979 SoftWare 
To the users of OMSI Pascal-1 for the PDP-11: 

We are pleased to make available to you the new version (Vl.2) of OMSI Pascal-1 . 
Vl.2 contains many enhancements and improvements , and you will find it easier 
to operate and even more reliable. The fol l owing overview outlines the most 
significant changes incorporated in the new version. For details , please ask 
for the Vl . 2 Language Specification and User's Guide (s ). 

Extended precision real arithmetic: a compiler swi tch causes all real calcu
lations to be carried out with 15 digit precision (standard PDP-11 double pre
cision four-word format) . Extended precision is supported on all PDP-11 and 
LSI-11 processors , and on all operating systems . The precision of the library 
functions is also extended . 

Debugger : the interactive debugger is now entirely Pascal-oriented , and is 
conversant with all user identifiers , types, scope rules , and the source pro 
gram. The debugger has the capability, for example , to intercept a fatal error 
and display the last executed statements, or to accept and store commands for 
display of variables at a breakpoint. 

Profiler : if you have ever wondered where your program spends its time, the 

Profiler can produce a listing and show you the number of times every line is 

executed . 


Fatal error recovery: the system error procedure can be replaced by a Pascal 

coded routine. 


Direct access files : the procedure Seek(file,record) is a built-in procedure, 

and causes the file buffer to be positioned to any desired record . 


Fi l e options: many enhancements have been made in file processing , allowing 
(for example ) large buffers and spanned records on RSTS and RTll, and RSX file 
attributes including variable - length records. The RSTS file support uses 24-bit 
block numbers for RSTS V7 large file capability . All systems now support a ful l 
default filename when opening files . 

Fast MACRO: most of the compilation time is actually spent in MACRO and the 

linking loader . On RSTS systems, a new utility (MAC) performs both of these 

functions in one-third of the time. 


String package : included with Vl.2 is a set of procedures and functions for 
handling dynamic length character strings . The package is written for portabil 
ity in Standard Pascal. 

Order information : to OMSI Pascal-1 licensees in warranty or extended support , 
Vl . 2 is available for the cost of handling, media , and shipping ; other parties 
please contact Anne Smith, Vice-president for Sales . 

Yours truly, 

Ci:£rRc~ 
Donald Baccus 

Vice-president , 'Software Engineering . 


2340 SW Canyon Road Portland, Oregon 97201 

(503) 226-7760 Cable: SOFTWARE TWX 910-464-4779 
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DESKS

AND


STUFF 


Computer terminals, business systems, 
lab components ... they all need desks 
and enclosures. That's what we're all 
about. Computer Furniture and Acces
sories offers a standard line of furniture 
suitable for a wide variety of applica
tions. Handsome, rugged, economical 
furni tu re 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? 

Computer Furniture and 

Accessories, Inc. 


1441 West 132nd Street 

Gardena, CA 90249 


(213) 327-7710 
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Listing 2: Machin e language subroutines that are called by the BASIC program of listing 
1, shown here in assem bler for the BOBO processor. Routines Sl through 56 each read a 
single digit of the time from the real-time clock. Th e digit value is retumed to the BASIC 
program in the HL register pair. Sl is always the first to be called, and the actual clock 
read operation is done only once. MASK strips the high-order bits from the ASC// 
character representation of the digit . 

8080 HACRO ASSEHBLER, VER 2.0 ERRORS = 0 PAGE 

FURNACE UATCHDOG 
URITTEN BY T. UIERENGA , FEB. 1978 

READ HOURS,HINUTES,SECONDS 

189D TTOP mu 189DH 
2FOO ORG 2FOOH 
2FOO CD9D18 S1: CALL TTOP READ CLOCK 
2F03 3A5422 LDA 2254H STORE IN HEHORY 
2F06 C3242F JHP HASK GET TENS HOURS 
2F09 3A5522 S2: LDA 2255H GET UNITS HOURS 
2FOC C3242F JHP HASK 
2FOF 3A5622 SJ: LDA 2256H GET TENS HINUTES 
2F12 C3242F JHP MASK 
2F15 3A5722 S4: LDA 2257H GET UNITS MINUTES 
2F18 C3242F JMP MASK 
2F1B JA5822 SS: LDA 2258H GET TENS SECONDS 
2F1E C3242F JHP MASK 
2F21 JA5922 56: LDA 2259H GET UNITS SECONDS 
2F24 E60F HASK: ANI OOFH 
2F26 6F MOV L,A RETURN VALUE IN H, L 
2F27 2600 HVI H,O 
2F29 C9 RET 

READ INPUT PORT 13 <ODH> 
O=FURNACE OFF, !=ON 

2F2A DBOD IN 13 
2F2C E601 ANI 1 LSB ONLY USED 
2F2E 6F HOV L,A RETURN VALUE IN H,L 
2F2F 2600 HVI H,O 
2F31 C9 RET 

END 
NO PROGRAH ERRORS 

1 ,.,8080 HACRO ASSEHBLER, VER 2.0 ERRORS = 0 PAGE ... 

SYHBOL TABLE 

* 01 

A 0007 B 0000 c 0001 II 0002 
E 0003 H 0004 L 0005 11 0006 
"ASK 2F24 PSU 0006 S1 2FOO * 52 2F 09 * 
SJ 2FOF :• 54 2F15 * 55 2F1B * 56 2F21 * 
SP 0006 TTOP 189D 

!C BIBO 

:102FOOOOCD9D183A5422C3242F3A5522C3242F3A78 

:102F10005622C3242F3A5722C3242F3A5822C324BF 

1102F20002F3A5922E60F6F2600C9DBODE6016F2606 

:022F300000C9D6 

:0000000000


• 
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*$749 
·•·suggested retail p rice 


Subslantial OEM a nd dea ler 

d iscounts available 


You can't buy more 
capability for less ... But 
you can buy less for more. 

MPI p resents the perfect answer to you r inflation-riddled printer budget. THE MODEL 88T DOT 
MATRIX PRINTER. The first in a seriesof new full-capab ility low-cost printers designed spec ifica lly 
for the genera l use computer market. The Model 88T is a fully featured printer w ith a dual 
tractor/pressure-ro ll paper feed system and a serial or para llel interface. The tractor paper 
feed system provides the precision required to handle multi copy fanfold forms. rang ing in 
w idth from 1 inc h to 9.5 inches. For those appl ications where paper costs ore important. the 
pressure-roll feed con be used w ith 8.5 inch roll paper. A long-l ife ribbon cartridge gives c risp. 
c lean print without messy ribbon changing. The mic roprocessor control led interface hos 80. 96 
or 132 column format ing capability wh ile p ri nting upper and lower case characters b i
directionally at 100 characters per second. 

With a ll of these features. plus quality c onstruction. cont inuous duty print head and attractive 
styling. the Model 88T would easily sell at the competition's "under $1000" (999.00 

) tog. But we 
are offering it for only $749: th is should make you happy a nd severa l hundred dollars richer. 

Wri te for complete specifications a nd pric ing information. 

MICRO PERIPHERALS, INC. 2099 WEST 2200 SOUTH/ SALT LAKE CllY. UTAH 8411 9 / (801) 973-6053 
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Microprocessor Based 
Reverse Video 
Bl inking, Underl ing 
Tabbing 
Numeric Keypad Standard 
Upper / lower Cose Standard 

Protected and Conversation 
Modes 
Lear Siegler Code Compatible 
Eight Different Editing Features 
One Page of Memory Standard 

Single Unit Price $840.00 
(Quantity pricing available) 

Add $60.00 for Serial Printer Port 
Add $60.00 For Second Page 
Memory 
Add $20.00 Shipping 
Illinois Residents Add Appropriate 
Sales Tax 

Send for additional information, 
check, money order or C.O.D. 
certified check to the address 
below. 

.•• add the 
sound dimension 
to your system ©

nc>i)CmAW' c 

Soundboard Uses Two G l RY 
3-8910 I.C's to Generate Sound 
Effects Under Software Control 

S- 100 Bus Compatible 

Breadboard Area Allows Easy 
Adaptation to any System 

On Boord Audio Amplifier 

Four 8-Bit 1/0 Ports 

1/0 Addresses are Switch 
Selectable 

PCB only, $34.95 

Send for additional information. 
check or money order to: 

Ackerman 

Digital Systems, Inc. 


110 North York Road • Suite 208 

Elmhurst. Illinois 60126 


Tel. 312-530-8992 


Illinois Residents Add Appropriate State Sates Tax 
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Table 2: Example of the ou tput produced by the BASIC watchdog program of lis ting 1. 

01 : 50 : 25 2 I 22 On 9.?B Hin .• 3 .4 % of 285.41 Hin. cycle S .07 I 3.27 

02 : 25 :4 2 2 / 22 On 11. 23 Hin.. 31.7 i. of 35.43 Hin. cycle S . 08 S 3.311 

03 :00:45 2 I 22 On 11. 3 1 Hin., 32.2 4 of 35.06 Hin. cycle S .08 I 3 . 44 

03 :34:40 2 I 22 On 11. 51 Hin., 33.9 i. of' 33.91 Hin. cycle S .09 3.~3 

04: 08 :46 2 I 22 On 11 .45 Hin., 33.5 i. of 34.1 Hin . cycl e S .09 S 3.61 

04:43:22 2 I 22 On 11.65 Hin., 33.6 i. of 34.5B Hin. cyc le S . 09 S 3.7 

05 : 18: 22 2 I 22 On 11 .5 Hin . , 32.B ~ o f 35.01 Hin. cycle I .09 I 3.79 

05 : 53:31 2 I 22 On 12 .33 Hi n., 35. 1 Z of 35.13 Hin. cyc le I .09 I 3 . BB 

07:23:36 2 I 22 On 65. 9 Min., 73 .1 Z of 90.08 Hin. cycle I .49 4.3 7 

09 :56:08 2 I 22 On 10.1 Hin. , 6.6 % of 152 .53 Hin. cycle . OB s 4.45 

10:35:23 2 I 22 On 11 .BB H111., 30 . 2 /. of 39. 26 Hi n . cvcle .09 4.54 

11:16: 10 2 I 22 On 11. 26 Hin .. 27 . 6 Z of 40. 78 Hin. cycle s . OB I 4.6 2 

12 : 00 : 0 1 2 I 22 On 10.88 Hin., 24.B i. o f' 43.83 Hi n . cycle I . 08 S 4. 7 

12 :44 :4 0 2 I 22 On 10.5 Hin., 23 . 5 Z of 44.66 Hin. cycle I .OB 4.79 

13:33: 57 2 I 22 On 10.03 Hi n., 20.3 Z of 49.28 Hin. cycle . 07 I 4.85 

14:25:37 2 I 22 On 9. 7 Hin ., 19. 7 Z of 51 . 66 Hin. cycle I .07 I 4.93 

15 :27:48 2 I 22 On 9 . 28 Hin., 14.9 Z of 62.16 Hin. cycle . 07 s 5 

16:32:27 2 I 22 On 9. 21 Hin., 14 . 2 Z of 64 . 66 Hin. cyc l e I . 07 S 5 .06 

17: 27 : 30 2 I 22 On 10 .53 Hin .• 19 . 1 % of 55 . 03 Hin. cycle I . 08 I 5 .14 

18: 17 : 55 2 I 22 On 11.4B Hin., 22.7 Z of 50 .43 Hin. cycle I . 09 5 . 23 

20 :43: 56 2 I 22 On 11 7 .3 Hi n . , 80.3 Z of 146.01 Hin. cycl e S .BB I 6.1 

2 1:19 : 56 2 I 22 On 14.43 Hin., 40 % of 36 Hin. cycle S .11 6. 21 

UAILY TO TAL S - - On 28 % 
Cos t 1 s S 3 

14. 2 CCF Used 

each number to yield the binary value of daily gas consumption. 
before it is returned to the BASIC The bar chart program appears as 
program . listing 3. Several sets of data , each 

The input subroutine begins at hex consisting of three numeric values, are 
adecimal memory address 2F2A. obtained from the "watchdog" pro 
Only the least significant bit (LSB) of gram of listing 1. These data sets are 
the byte input from input port OD is entered into the DATA statements 
used . beginning at line 500. Each set is read 

Some sample output from the as the variables H, M, and T, which 
mainline program is shown in table 2. are the hour and minute the burner 
Although a large amount of data is shut off after each cycle, and the 
supplied by this program, it is dif length of time it was on. The number 
ficult to visualize the trends in the of data sets should correspond to the 
daily consumption of gas without number of burner cycles in the day 
some additional analysis of the data. being charted. 
Therefore, a second BASIC program An array D of 144 entries is 
is used to produce a simple bar chart created. Each entry represents ten 
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Every so often an individual is born exhibiting extraordi
nary talent at a very early age. Often , they rise above the 
multitude establishing themselves as masters in their fi elds. 
These indfviduals are cal led prodigies. 

The Prodigy computer is so advanced, it clearly estab
lishes itself as a master in the field of small business 
computing. 

Modular design and sing le board construction mean reli
ability, expandabi li ty, and ease of service. But it is SOFT
WARE which tru ly sets Prodigy apart. Unlike other compu
ters, software was a major design consideration rather than 
an afterthought. Prodigy util izes a highly advanced operat
ing system and the PROTEGE' to provides some very im
pressive features: 

• DATA BASE MANAGEMENT • INDEXED FI LES 
• VIRTUAL CODE • SPOOLING 
• DATA COMPRESSION • MUL Tl-TASK ING 

PRODIGY 

The result? Incredible speed and storage capac ity, 
and economical systems development and ma intenance. 

... "Though it may look like many other microcompu
ter systems - ... Prodigy One literally speeds away 
from them." - . .. Max Schindler, Software Editor-
ELECTRONIC DESIGN. 

Your local Prodigy dealer maintains an extensive library 
of field proven application software. Available applications 
include General Ledger, Accounts Receivable, Accounts 
Payable, Payroll, Medical Bil ling, and a remarkab le system 
for the Personnel Placement Industry. All are easy to use yet 
provide a level of soph istication unheard of in its price class. 
And Prodigy also does word processing! 

Prodigy systems are supported by a nationwide organiza
tion of thoroughly trained, experienced professiona ls. Your 
Prodigy dealer is a SINGLE source for hardware, software 
and a level of service that continually insures effective. trou
ble free operation . 

Speed , sophistication, and low cost; an incredible combi
nation for a sma ll business computer. Would you expect 
less from a prod igy? 

SYSTEMS, INC. 

497 LINCOLN HIGHWAY • ISELIN. N.J. 08830 • (201 1283-2000 

"Prodigy 's easy to use compfler·based smafl business appficallons developmen t language. Prodigy also suppot1s'o1her popular fanguages such as FORTRAN, COBOL. BASIC. and PASCAL 
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AN OPEN LE'ITER ON THE 
TEX.AS INSTRUMENTS 
TI-99 / 4 HOME COMPUTER 
It's a fact that the new TI-99/ 4 Is the 
most sought after home computer on the 
market today. However, the demand far 
exceeds the factory's ability to produce 
them, so they will be in short supply, 
for all dealers, for the foreseeable 

future. 

As a practical and equitable solution, 
CTC has set up a priority shipping 

schedule for our customers. 

Here's how It works. 
You send us your order for a TI-99/ 4, 
with a $150 deposit (cash or credit 
card). Upon receipt of your order and 
deposit, we record your name and the 
date it is received on our priority list, 
and send you a confirmation of Its 
receipt and your position on the priority 
list by return mail. 
As we receive our allocation of TI-99/4's 
we will ship them to our customers 

according to their position on our 

waiting list. Simply stated, it's 'First 

Come, First Served.' 
Safeguards: 

You may cancel your order any time 

upon 30 days written notice and receive 
a full refund of your $150 deposit. 
You may ca.II us at any time and we will 
tell you your position on the list, and 
our best estimate of when you can 
expect delivery. 

CTC'S DISCOUNT PRICE $1099 
1 r;::::r:;;:;::J The Computer 1 
1 \:::J U'=:l People I 
I Sa11 Ooego·s larg•'1 Oiscounl Compu1er & C•lcula1 01 I 
I Sim 5560 Rulfm Road. San Diego. CA 92123 I 
I 	 Plom .i.Jp '" oho loH.,.;•• """""dlu . I 

Tt HOME COMPUilR PRODUCTS 
PHC004M ll 99/ 4 Home Co"'9111tf 

Otpo i i:I tl~OOO $ __ 

PHl\7000 Ou..i C.un111 C..btt 69S s __ 
PHP1100 R1mo1tCot11'ol1.! P111) 29 9S s __ 
PHPl SOO Sp11d1 Srn1huut1 1499S s __ 

CO~M~NO MODULES 
PHMlOOO 0.1;no$t1t 

1995 · - PH'MJOO I Oti!UIM1UllCI" 699~ 1 __ 
PHMJOD2 hrtv l1o11run9 f1111 

2991 · - PHMJ003 8!g1n111nu Gr....,mu 79!)5 s __ 
l"ffMJ004 N11111titr P.hgic 1995 s __ 
fl HMl005 VuM Gr1;1hi 1995 ' - 
PHMl006 tiMit f ICIMCl•1 Otc r:t.1011 ~ 7995 ' - 
PKM30Ql Ha1Nhold Budttt M11a1g111111u 4-4 9!. I __ 

PH M3008 V1dtO Chui 6995 ' - 29_95 , __ 
PHM3010 Phypul F11nrn 
PltM J009 footblll 

2991 ' --
TOU.l s __ 

$bip0lfl9. .1ddl% t 
Cal lts.tdtl'IU •dd 6% tu 

Amoun1 ttK.loud I __ 
jcbttk 121 lllOfttf .,dtr) 

cn,,vc to""' 0 VI SA 0 MAS rE RCHARG £ 
J\cc1=--B•J\l :r: __UpDm __ 

SigH1Ull 1 

Name ___________ 

I 	 Street or P.O.________ _ ...._ ______________ ... 
~ City StBle __ Zip__ 

Listing 3: BASIC program that prints bar graphs from data accumulated by the watch 
dog program of listing 1. An example of the output of this program is shown in fig ure 4 . 

100 REH - BAR CHART PRINTOUT FOR 
110 REN FURNACE UATCH DOG 
120 REH 
130 DIM D<144) 
135 REN - SET ARRAY TO ZERO 
14 0 FOR I =I TO 1 4 4 
150 D<I>=O 
160 NEXT I 
165 REM - READ TIHES 
170 READ H,H,T 
175 IF T=O THEN 250 
177 REH - CALCULATE PLACE IN ARRAY 
178 REH - AND LENGTH OF TIME ON 
180 X=H*6+INT<<M/10)+.5) 
190 T=INTC<T/10>+.5) 
200 IF T>O THEN 220 
210 T=1 
212 REH - FILL ARRAY UHEN ON 
220 FOR I=X TO X-T+I STEP -1 
2JO D<I>=1 
240 NEXT I 
245 GOTO 170 
250 RESTORE 
252 GOSUB 400 
254 REH - PRINT OUT ARRAY AS 144 BARS 
255 FOR J=I TO 144 
258 REH - CR IF=O 
2~9 REH - BAR IF=! 
260 IF D<J>=O THEN 300 
270 FOR f<;l TO 30 
280 PRINT"X", 
290 NEXT I< 

291 REH - PRINT TIHE ON LAST BAR 
292 IF D<J+1 ><> O THEN 300 
294 READ H,H,T 
296 PRINT" ",H,"HRS.",H,"HIN.", 
300 PRINT 
310 NEXT J 
315 GOSUB 400 
320 STOP 
399 REH - PRINT LINE OF DASHES ROUTINE 
400 FOR Z=1 TO 40 
402 PRINT"-", 
404 NEXT Z 
406 PRINT 
408 RETURN 
500 DATA 1,50,9.78,2,26, 11.23,3, 1, 11.31,3,35, 11.51,4,9, 11.45 
510 DATA 4,43,11.65,5,18,11 .5,5,53,12.33,7,24,65.9,9,56,10.1 
520 DATA 10,35,11.88,11,16,11.26,12,0,10.88,12,45,10.5,13,34,10.03 
530 DATA 14,26,9.7,15,28,9.28,16,32,9.21,17,28,10.53,18,18,11.48 
540 DATA 20,44,111.3,21,20,14.43 
999 DATA O,O.O 

minutes of time during the day. A if the array value is equal to zero and 
value of one is assigned to an array filled in with Xs if the value is equal to 
entry if the furnace was on during the one. The time is printed alongside the 
major part of the corresponding ten filled-in bar corresponding to the time 
minute interval, otherwise the value interval in which the burner shut off. 
is left at zero. This array is then A sample output of the program is 
printed as 144 lines, which are blank shown in figure 4. 
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ior 6800/6809

Soitware 


>echnical systems consultants. Inc. is >he source tor your 
6800/6809 systems sottware needs. From FLEX'" . the standard 
disk operating system ol the S80X tamily , to Sort/Merge. your 
systems requirements can be tilled with th• highest qua\itY 
sottware in the industry. Nowhere else can you !ind such variety 
tram a single source. f"\ere are some ol the most popular:6809

6800 
$90

$90 
Program Name 90 

90 
f LEX 1or sWTPC '100 

'100 sofLEX 1or ssB so 
6SExtended BAS\C 6SExtended aAS\C Precompi\er 40

40 
7SaAS\C 7S 

aAS\C Precompi\er 3S
40 

fLEX sort/Merge 40 
40 

Tex\ Editing system NIA
60 

7SAssembler ss 
Tex\ Processing system 60 

'100 
QebUg pac\<age 

on Inqu;ry card. 

fLEX Utilities>hese packages are available on either 8" or 5" son-sectored 
FLEX diskettes (5" ssoo is FLEX 2 .0) . Price includes user's 
manual and obiect code diskette. certain programs are available 
on cassette . contact >echnical systems consultants tor pricing 
All orders should include 3 percent tor postage and handling 

(8 percent on toreign orders). Master Charge and Visa 


are we\corne . ••FLEX ;s a tcadema<k of Technical Systems Consultants. Jnc 

techn\ca\ 1y1tern1 

con1u\tant1, \nc. 

Bo• 2574, Wesl Lalayelle, IN 47906 

(317) 463-2502 

BYTE Janua 

Circle 55 



The particular day shown in figure AM when we arose for the morning, 
4 is February 22 1978. Several in the thermostat was turned up. The 
teresting features can be determined burner was on for about one hour. 
from the output. The thermostat was The heat accumulated during this 
turned down sharply before mid hour was not completely wasted 
night, and the furnace did not come when we left for work at about 7:30 
on again until 1:50 AM. The furnace AM, and the thermostat was again 
cycled smoothly about every half turned down. Notice that the burner 
hour until 5:53 AM. At about 6:30 did not cycle again for about 2 1/ z 

Figure 4: Sample output of the bar chart program of listing 3. This provides a grap/1ic 
record of data obtained from the watchdog program of /isfing 1. 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 12 HRS.O "IH. 

xxxxxxxxxxx xx xx xx xx xxx xx xxx xxx 12 HRS. 45 "IN. 

xxxxxx xx xx xx xxx xxxx xx xx xxx xxxx IJ HRS. 34 HIN. 

xxxxxxxx xx xx xxxxxx xx xxxxxx xx xx I HRS. 50 HIN. 

xxx xxxxxx xxx xx xx xxxxxxxxxxxxxx 2 HRS. 26 HIN. xx xxxxxxxx xx xx xxxx xx xxxx xxx xxx 14 HRS. 26 "IN. 

xxxxxxxx xxxxx xx xxx xx xx xxxxxxxx J HRS. I "IN. 

xxxx xxxxxxxx xx xx xx xxxxxxxxxx xx 15 HRS. 28 HIN. 
xxxxxx xx xx xxxxxxxx xx xxxxxxxx xx 3 HRS. 35 HIN. 

xx xx xxx xx xx xx xxxx xx xxxxxxx xxxx 4 HRS. 9 HIN. 

xxxx xxx xxx xxxxx xxxxx xx xxxxx xxx 16 HRS. 32 HIN. xxxxxxxxxxxxxx xx xx xx xx xxxxx xxx 4 HRS. 4J HIN. 

xx xx xx xx xxxx xx xx xx xx xx xx xx xxxx 5 HRS . 18 HIN. 
xxxxx xx xxx xx xx xx xx xx xx xxxxxxxx 17 HRS. 28 "IN. 

xx xx xx xx xxxxxx xx xxx xxx xxxxxxxx 5 HRS. 53 HIN. 

xx xx xxxxxxx xxxxx xx xx xx xxxxx xxx xxxxxxx xx xx xxx xxxx xx xxx xx xx xxx 18 HRS . 18 "IN. 
XIX XXXXXXXXX XXX XXX XX XXX XXXXXXX 
XIX XXXXXXXXX XXX XXXXXXXXXXXX XXX 
XIX XXXX XXXXXXXXXXXXXXXXXXXX XXX 
XIX XXXXXXXX XXXXX XXX XXXXXXXXX XX xxxxxxxxxxxxxxxxxxx xxxxxxxxxxx 
xx xxxxxx xxx xxxxx xx xx xxxxxxxxxx xuxxxxxxxxxxxxxxxxxxxxxxxxxxx 
xuxxxxxxxxxxxxxxxxxxxxxxxxxxx 7 HRS. 24 HIN. xuxxxxxxxxxxxxxxxxxxxxxxxxxxx 

xJxx xx xxxxxxxxx xx xx xxxxxxxx xxx 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
xuxxxxxxxxxxxxxxxxxxxxxxxxxxx 
xuxxxxxxxxxxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxx xxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
xx xxxxxxxxxxx xx xx xx xxxxx xxxx xx 
XIXXXXXXXXXXXXXXXXXX XXXXXXXXXX 20 HRS. 44 HIN. 

xxx xxx xxxxx xxxxxxx xx xx xx xxx xxx 21 HRS. 20 llIH. 

xx xx xxxxxxxx xxx xxxx xxxx xxxxxxx 9 HRS. 56 HIN. 

xxxxxxxx xx xx xx xx xxxxxxxxxxxx xx 10 f!RS. J5 HIN. 

xx xx xxxxxxxxxxxx xxxxxxxxxxxxxx 11 lflS. 16 HIN. 

hours. Between 9:56 AM and 6:18 
PM (18:18 in 24-hour style), the cycle 
time lengthened as the outdoor 
temperature rose, and less energy was 
needed to maintain a constant 
temperature. At about 7:00 PM 
(19:00) we returned home and turned 
the thermostat up. The furnace ran 
for about one hour and fifty minutes. 
After this time it cycled once more 
before the thermostat was turned 
down for the evening. The furnace 
did not cycle again until after mid
night. 

The burner was on twenty-eight 
percent of the time during this par
ticular day, and 40,210 liters (1420 
cubic feet) of gas was burned at a cost 
of $3. The weather was quite harsh. 
A low temperature of -18 ° C (O 0 F) 
and a high of -3° C (29 ° F) were 
recorded, and the winds were sixteen 
to twenty-five km per hour (ten to fif
teen miles per hour). 

A secondary fact that came out of 
the data concerns the use of a 
fireplace in our home . This fireplace 
is located in the living room, about 
six meters (twenty feet) around a cor
ner from the thermostat. Whenever 
the fireplace is burning, even 
moderately, the living room area and 
nearby thermostat are kept warm 
enough that the furnace does not run 
at all. This encourages a considerable 
savings, since we use the fireplace 
often on evenings that we are home. 

Conclusion 
This system provides an excellent 

starting point for an individual in
terested in monitoring the consump
tion of energy used for heating. An 
extension of this system might be 
useful to a homeowner who adds a 
supplemental solar heating system to 
the conventional heating system 
already present in the home. Aside 
from monitoring the energy used, the 
computer in this situation could also 
monitor the solar energy generated. 
In addition, the computer could also 
operate the two heating systems, 
turning on the conventional furnace 
when there is not enough available 
solar energy. 

Individuals may desire different 
specific information from the furnace 
watchdog, therefore they may have 
to write their own software for a 
systematic analysis of the data ob
tained.• 
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Bob admits he thought his computer 
had reached the limit of its capabilities. 
Then be discovered the BASIC Compiler 
from Microsoft. 

'It's incredibly fast:' be boasts. ''Nothing 
was as fast as my Microsoft BASIC inter
preter-yet this new compiler is actually 
3-10 times faster. 

"And that's not all;' he beamed. "My 
compiler bas the same language features as 
Microsoft 5.0 BASIC and runs in my 40K 
CP/M system'.' 

Bob says, "When Microsoft comes out 
with a new product, I know it's got to be 
good. And this BASIC Compiler is the 
wizard I've been waiting for. 

"At last, I can generate relocatable 
machine language modules from my 
Microsoft BASIC programs-machine 
code that's highly optimized. And because 
the Microsoft macro assembler and loader 
come with the BASIC Compiler, BASIC 
programs are easily linked to assembly 
language subroutines or Microsoft 

FORTRAN and COBOL programs. 
Just like the pros:' smiled Bob. 

'What's more, the compiler generates 
a fully symbolic listing of the machine 
language that's generated-agreat way for 
me to learn assembly code on my own'.' 

Bob believes in giving credit where credit 
is due. "Microsoft turned my BASIC com
puter into a genuis for $395, but I was 
smart enough to recognize a good thing 
immediate! y'.' 

If you want to get the most out of your 
computer and your BASIC programs, ask for 
more infonnation on the Microsoft BASIC 
Compiler. We know you'll compliment your
self on a very smart move. 

MICR 
10800 N.E. Eighth Suite 819 
Bellevue, Washington 98004 
206/455-8080 Telex 328945 

We set the standard. Circle 56 on Inquiry card. 



If you haven't, we'd be surprised if 
you're using your computer a t any
where near it full po ten tiaJ. Be
cause if it won't determine the mo 
efficient assignment of resources 
and/or personnel, com
pute the yields of a bond 
over different periods, 
or calculate yom income 
taxe , you might just as 
well have stuck with a pad 
and pencil. 

The fact of the matter is 
that you just don't learn to 
program overnight. Which 
is preci ely why Folio 
Books Basic Software 
Librnry (BSL) was devel
oped . Using simple, 
s traightforward BASIC language, 

FeCl.your
coinputer 
any good

oooks 
lately? 

the BSL lead you through every step necessary 
to input hundred s of useful and entertaining 

There are hundreds 

of reliable, complete and 


most ofall useful programs in 

the Basic Software Library 


programs. Just punch it into your computer 
exactly as it appears in the BSL. 

But just in case your BASIC may not use one of 
our functions, we've included an appendix in 
Volume V which gives conver ion statements for 

Volume I : D11si11ess nmf P1•rso11nl 

Dookker•l'i11g f'rogrnms $14.95 

Be1111f • Computes price a nd interes t 

for bond purchases . 

lluildillx ·Ana lyze. the cost of build 

inl\ dcsi~n propoS<J I, . 

C4'111/~llllllf . omputes effective com 

pound inh.·n.~s t ra te~ . 


O,•ci;w11 I · Makes. le,1 eibuv deci
sion for vou . .. 

Ot- 1..· i~iou '2 • N1'1ke.s th e d ecision of1 

wlu.~t~cr lo buy ;i ompon~nt o r 
mllkC 11 
DrJ1rt'Cintio11 • Calcu lales depredation 
lw four different me thods. 
Eff1cimt · alculates the mus t efficient 
rissign m cnl of resource - .ind/or pc r 
:-,on nel. 
F/iup · Predicts you r yea rly cash !low. 
/11 ;; t'1/1111c11/ • Per forms monthly in 
~ t allmen l ~:u;coun tin g. 
l111t'n·s1 · umputes in terest accru.i ls 

monthly . 

l rti 't~lm;.,,,~ · Con'\putes annual rates 

or re turn on invcsllncnts. 

Mor/)111.~,· • Makes .1 com pa riso n o f 
morlgl'!gc terms. 
Ot•limi::~ · Optimizes th e layout fo r 
plan t, shop. office, etc. 
Outer · Delernlines your econom ic 
ord ·r "luilnlity fo r inventory i tem . 
J~111t· · Com putes true ilnnual inl ;,, res t 
rnlC'S. 
Rdum I · Computes lessor's rate of 
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BK BASICS and 16K of free user RAM . li you only 
have 4K of BASJC, you can still input 60% of the 
fu-st five volumes in only SK of user RAM . 

The Bnsic Software Library puts hundreds of reli
able, complete and most of all USEFUL programs 
at your fingertips. So don't wait any longer. Feed 
your computer a good book and start using your 
system the way it was meant to be used . You 
won't be alone- over116,000 volumes of the BSL 
are already in use . Just take a look at all the pro
grams you could be feeding yow- sys tem tonight 
- then CALL Folio Books at (800) 423-4864 (in 
California, call collect at (213) 795-5224) to order 
you r own Basic Software Library. 

Jt'll be the tasties t meal your ystem ever had. 

These nre just so111e of the programs con tained in the BSL! 
re tu rn or uncertain ,1 sse ts . 

Rct11 m 2 · Compu tes a lessor's rate of 

rctt1rn nfter tnxes. 
P/11s 16gnmes 11111l 1lgmpliic programs! 

Volume II : Mntil n11d Eugiueaiug 
f'rogmms $14.95 
Com•. · C.1lcu latcs convolutio n;, . 
/111<•11,;1 /!f' Calcu lates and p lo ts RF or 
Acoustic intens ities . 
Loin · a lcula tes longitu de and 
la titude from inte rs tella r fo. or d is
tance. 

Mncn1 · Si muliltcs a km guage com

piler. 

MflX. Min . · ~ l culi"t t es tht' maxim um 
a nd min imum va lues of function 
over a speci fic inlervtll. 
Nnmid • Ca lcula tes pos ition fro m a l· 
titudc a nd a z imuth of celest ial 

bodic, . 

P/1111et •Calculnte sun ,rnd m oon pos

itior1' hourlr . 

f' SD • C.1 lc 

0

ula tes P(>wer Spectral 

Dcnsi ti ·s 11 nd FFT . 

R1111d 2 · Gen ra tes random integers 

between X und Y. 

So/111· • Solves polynomials by 

Bairslow's Me thod . 


pl1 1·r,· Tri11 11 • Solv' a rw spherical 
tria ng le . · 
Trnrk •C.1lcula les course and dis ta" e 
and incren1cn ta l vectors. 

\l,,,inbh· • Finds all variables in BA IC 


progrums. 

Vec tor · Calculates fina l po it ion; 

given s tar t and motion vectors . 

f'lottiug 111111 tatistirs f'rogmm s 
Bi11m11i11/ • alcula tes binomial proba 

bility dis tributions. 

Cl1i-S•J · · Applies the hi-Square test 

lo samples . 

Co;•ff • Calcu lates '°efficient s of 

fourrcr e ries to approximate a func

tion . 

C<> 11 firlmrc l · Calculates confidence 

limit on linear regres~ions. 


Cu11firi<'llC<' 2 · Ca lcul a tes co nfide nce 

limits for a sample mean . 

Corrdlltimr~ · r erforn1s llulo ilnd cross 
correla tions wi th p lo ts. 

fx!' · Dist ri · Ca lculates exponential 

dist ri bution for a sa mple. 

Pnired · CompMcs two groups of data 

usin ~ the ra nk test. 

P11l1111<1111inl fit • Perform s leas t 

sqLi.ucs polynomial fit. 

St11l I • Finds the meiln , varianCL· llnd 

sl. ndard devi.: lion , 
Sin/ 2 · Computes variou tatis tical 
ni e.1sure ~ for a variable. 
T·Di>1 1·ilmtio11 · Calcula tes nomial and 
T-dis tributio11s . 
U111mircd · Compares two gro ups of 
unpaired dala . 
\lllrP1wcc• Z • And lyzes, vario r\CC tilble 
or one-way randonl design . 
X)' · Plots functions of X and Y. 

19 different BASICS. Or, to 
convert yow- favorit 

program to Forh·an or 

Over 116,000 

volumes already sold . .. 

and two more editions 


have just arrived! 


APL or just about any 
other language, the 

appendix in Volume rT 
defines all the tatements 

and parameters used in 
our programs. 

Over 85% of the 
programs listed in the first 

five volumes can be 
executed in most system with 

Appendix A : /Jnsic Stn/L'll1e11I D<'fi
nitious 

Volume Ill : 1ldvn11ced D11si11 ess 

Programs 539.95 

Billing · I crfonns pos tin!l •llld billini; 

of accoun ts. 

/1mm/on) • Maintain data fur inven · 

torv records. 

P11yrull • Compules panolls wi th .1 
full set of deductions. · 

l~is~· · Performs,, risk analysis on c11pi· 

tal investments. 

Sc/ied11/1• 2 · P rforms the most e rr 1

cien 1 sche duli nA of men Clnd re · 

sources to location. 

Sliippm-: • Solves the prob lem o 

ched ul~n g a nd assignmen ts . 

Stocks · Computes the value of s tocl-.s . 
Swilr/1 • alculates the <>ffcds of .i 

bond swi tch. 

Volum e IV: Geuanl f'11rl'o sr Pro

grams $9.95 

B1111d; · o m putc' the y ield s or a 

bond over different perimb. 

F11111is J · Calcu lates long-term pn:dic
tions of funds . 

F1111d,; 2 ·Plots th e resulls vf th e pre

dictions above. 

Go-Molw • Go-Moku : oncie n1 hi 

nese game of chance. 

Life · Life: truly a battle for surviv,1 1. a 

real chall.,nge. 

Lt>nns • Calculates annuitie . loan s 



and mortgages. 
POJllll • Pe rfo rm 5 popula tion projec

tion s for defined a reas. 

Profit.<• D !ermines the> profi t,1bili ty 

of a firm's vMious departments. 

Q111>ir • 3-Dimen iona l Tic-Tac-Toe 

Rnlt~ ·Calcula tes the eff ctive annu.1 1 

in t rt•st rilt e for tated interest. 
S!1t<i11g> ·Computes saving · pla n pro· 
fi les . 

Volume V: £xpcri111ru tcr's Programs 
S9.95 
/Jn.<d~1/I • Plays a full nine innings o f 
baseb.111. 
Co111pt1r<' • Compares two groups of 
da ta . 

C<111(itl JO · Delem1ines the confidence 

lim its for normal population . 

Dif/1·1· · CompMes th e di fference of 

the m~ans for data of equ.11 vari11 nce. 

fourkr · Evaluates the fo urier series. 

l11t~g•·r> · Computes integers ,1s the 

sum of o th er integers. 

Lo,~_1c · De termines conclusions fro m 
logic sta tem ents. 

Prim«:< · Factors numbers into thei r 

primes.. 

Qunrlrr.c · Solvl'> quad ratic cquallons . 

R.t·l~n·:>:0w11 2 • Cc1 lcu lat cs Ji11ear regn?$

~1 ons . 

Ro1ddtt• • Cnmpul..,rized "wheel of 

fortune" play' roul.., tte . 

Stal/() · Calcu lates q uantities fo r two 

grou p of paired Lfo ta . 

51111 11 · Compute> 'ample sta tis tics . 
lop · omputc cost for s urfo cin i; 

r0c.:1d or dnvewav. 

Vitnf · Pt>rfonns u~alvsi of il va riann.• 

table; one-way ranCtom d •sign . 

Appendix B: St11/c111e11/ Co11vers io11 
ll lgori//1111s 

Vol um e VI: A Co 11111 l ef t' B11 si 11 ess 
l'rogm111 5~9. 95 


Ltdgcr · M<linlams ALL compan y iic

counl s ilnd g,~ neralcs financial r •• 

port . Includes routines for: Pyrl, In

ventory, Depreciation , Accounts Re· 

ceivab[t•, Accoun ts Payable. 

Volume VII : Professiounl Programs 
$39.95 
Che~; · Designed t<> ch a ll enge the 
ilvcrage playl'r. 
M~dl•il ·Complete pa ti e n t billing 
~vs tem fo r doctors. d en t is ts ..l\ lso 
p"cm1 it s the m ainten.mce of a pa tient 
hi story record . 

Wrl1irt>r · Wo rd processing for l,iw 
yers. publi shers, wri ters. e lc. Wri te, 
s to re and change from rou gh dra ft to 
fina l copy in a ' ' ari..,ty of fom1a ts. 

Volume V III : Hom t' Ow11ers l'ro 
grnm 519.95 
I 0~0-7i1 .r · 10~0 Taxp.1ye r's return , 
itemized or s tandard d educ tions. 
Bnln11rc · Reconcile ba nk s ta temen ts . 
Cl11-ck/lr><1k ·Ba lances yo ur checkbook . 
lusllo 78 · Computes rea l cost on fi. 
nan ced itenl!;, . 
Oef1YL'C 2 • om pul es dep recia ti o n , 
fo ur methods, ,1ny tim e period . 
A pp endi x C: Favorite l'rogrn m 
Co11versio11s 

....,\'£,~\ Volume IX: 
\""' Programs for Ilic Tr1weler $19.95 

1\ 11 10 • Expe n s e and mileage (k ilo

meters) ca lculations. 
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Editorial continued from page 10: 

what are the typical criteria expected in the modern per
sonal computer? For one thing, systems software is re
quired to use the rich hardware capabilities of the small 
system. The days of an integer subset of high-level 
language X with a disk opera ting system capable of only 
simple da ta transfer operations are gone. The modern 
personal computer user a t a minimum requires an extend 
ed disk BASIC with files and strings and an operating 
system with a ll the appropriate filing, editing and util ity 
amenities . Nearly all the widely advertised systems have 
this kind of capability. 

In what I consider to be the ultimate in usefulness for 
current computers, we find the high-level language orien
tation of computers with manufacturer-independent 
Pascal, C, ANSI standard FORTRAN, and BASIC 
languages. 

The particular case of the UCSD Pascal system is 
pioneering a machine independence never before seen in 
computing. Users are driving the mass-produced com
puter market, with no single company having dominance 
enough to dictate styles of languages. The success of 
UCSD Pascal over the past two years as a machine
independent package available from numerous manufac
turers is one of the joys of present-day computing. I can 
edit, compile, and use the operating system on one 
machine in a manner identical with my interactions on 
another machine. I use three different computers with 
totally different hardware processor designs - yet, with 
UCSD Pascal, the operating systems are functionally 
identical, so I do not have to switch personalities con
stantly . 

I have demonstrated with friends that it is possible to 
send object code produced by the UCSD Pascal compiler 
to other machines where it will execute and behave the 
same way. The manner of transportation at the hardware 
level is sometimes via disk media where compatibility 
exists, and , where different disk fo rmats are involved, we 
have transferred files through the means of serial 
RS-232C compa tible data connections. 

This Pascal-based system is actively supported by a 
number of manufacturers, now prominently including 
personal computer manufacturers Apple and North Star 
as well as the integrated circuit manufacturer Western 
Digi tal. UCSD Pascal is available in versions for DEC 
PDP-11 minicomputer systems (upon which it was 
originally developed), CP/ M-based 8080 and 280 
systems, Motorola 6800-based systems, and even the 
Radio Shack TRS-80. On all these diverse hardware con
figurations - with a working useful criterion of 500 K 
bytes mass storage, 50 K or more bytes of memory - the 
same operating system and compilers run, can pass files 
compatibly between each other, and achieve systems per
formance sometimes missing from the minicomputers 
and behemoth computers of today and yesterday. 

So with this in mind as the ultimate in off-the-shelf 
technology, let 's summarize: A desirable contemporary 
personal computer has 64 K bytes of memory, abou t 
500 K bytes of mass storage on line, any old competently 
designed computer architecture, upper and lowercase 
video terminal, printer, and high-level languages such as 
that provided by the UCSD Pascal software system. This 
is the state of the art in small computing as it stands to 
date . 

BSL Also Av11i/11hic nl Lcnrli11g Co111p11lcr Stores Everywhere. 
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A Particular System 
The previous discussion of the glowing generalities of 

our entry into the 1980s with personal computing 
technologies is only part of the information you need 
when contemplating a purchase. To provide a concrete 
example of a particular case, I shall describe the new 
computer I just bought. First, why did I need a new one? 
The computer I have been using until recently (a North
west Microcomputer Systems Model 85 / P) executes the 
UCSD Pascal system, meets all the minimum re
quirements, and had served me well for nearly a year. 

But no computer, however competently engineered, is 
immune to dumb users like yours truly. As an attempt to 
get around a relatively minor hardware problem, I 
managed to plug a terminal into the wrong socket and fry 
a power supply, possibly worse. After a month of 
withdrawal symptoms, my frustration level reached such 
a peak that I had to get another computer .... NOW! 
. . . INSTANTLY! Thus the genesis of this month 's 
editorial celebrating the existence of off-the-shelf per
sonal computers - when I had the need to get one, a 
computer was available from a local retailer, and pur
chased with cash over the counter. 

To be sure, I had been contemplating a new computer 
for some time. I had also been looking into a possible 
small UCSD Pascal facility for a good friend of mine who 
desires a computer to handle his local political campaign 
data processing activities. Thus I had actually priced out 
a system that was available off the shelf at Bob 
McGuffie's Computerland store in Nashua, New Hamp
shire . The system was an Apple II with UCSD Pascal and 
assorted peripherals. Then, the frustration level rose to 
exceed my threshold of action during the weekend of the 
Philadelphia Personal Computing '79 show. On Saturday 
of that week, I called Bob at his store in New Hampshire 
to firm up an order for a slightly expanded system. 

The order for the system was placed on October 6. I 
picked up the system on October 11, with all items except 
an extra set of read-only memories for a second pair of 
floppy disk drives. Here is what I am now using to write 
editorials, write various memos involved with my every
day work, explore miscellaneous uses of personal com
puting, etc: 

Apple 11 Plus Computer with . 
UCSD Pascal Option (64 K total memory), 
Serial Communications Interface, 
Four 5-inch floppy disk drives (2 controllers, 

520 K bytes on line), 
Parallel Printer Interface, 
D C Hayes Micromodem II, and extra phone 

Hne . 

To this list of equipment should be added an Integral 
Data Systems Model 440 "Paper Tiger" printer which I 
had ordered a month earlier with the intention of using as 
a scratch printer. Also added to this list is a COPS-10 ter
minal which was manufactured by the Computer 
Peripheral Corp, of which several were already owned 
by BYTE. This set of equipment (including the printer but 
omitting the cost of the COPS-10 terminal) cost only 
$6000 and, except for two read-only memory parts which 
arrived ten days later, was delivered off the shelf. 

As the Apple Pascal comes delivered, it is oriented 
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toward use of the Apple 11 video display, a 24-line by 
40-character display built into the computer. Because of 
the short line width and uppercase only characteristics of 
the built-in Apple 11 display, I do not prefer to use it as a 
primary UCSD Pascal terminal. This is no great problem 
because the clever hardware design of the Apple Pascal 
option and the documentation which comes with the 
system make it fairly trivial to reconfigure the UCSD 
Pascal system for operation via any typical terminal. At 
bootstrap time, the Apple II Pascal system simply checks 
to see if a Serial Comunications card is plugged into slot 
number 3 of the Apple peripheral bus. If so, it uses that 
card as the system terminal instead of the built-in Apple 
display. It of course makes default assumptions about the 
terminal, but these proved to be adequate to check some 
major points about the interface. The major technical 
problem was discovering that my terminal generated a 
default bit in the wrong state when parity was suppress
ed, and that its cursor addressing feature did not seem to 
work . The parity default problem was solved by chang
ing a jumper option in the terminal. The cursor address
ing problem was solved by a GOTOXY kludge. 

Using the Apple II built-in display as a bootstrapping 
tool, I was able to run the UCSD system's SETUP pro
gram to create a SYSTEM.MISCINFO file for the 
COPS-10 terminal. This mode of operation also enabled 
me to write a custom Pascal "GOTOXY" procedure 
which is used by the UCSD Pascal system to do cursor 
addressing with the particular terminal involved. It turn-
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ed out that, as a kludge, I had to do cursor addressing 
with a "home" followed by a sequence of "cursor down" 
and "cursor right" operations - a technical point I have 
not yet resolved. The problem that keeps me from using 
direct cursor addressing is either the inability of the ter 
minal to understand its documented addressing se
quences, or the inability of the compiled GOTOXY pro
cedure to emit the cursor escape character. The kludge 
gets around the problem temporarily at the price of some 
cursor movement delays. Listing 1 shows the Pascal code 
which resulted. Since the program was edited and com
piled before I had the terminal attached, it uses uppercase 
only. As I write these notes the cursor addressing kludge 
remains in the system, slowing down operation of the 
UCSD system's screen editor during deletions and cursor 
positioning. 

After getting the terminal to work with default 
parameters I was able to write a Pascal procedure which 
is compiled and saved as SYSTEM.STARTUP. When 

Listing 1: This GOTOXY procedure meets the requirements of 
cursor control for the UCSD Pascal system, given an Apple II 
driving a COPS-10 terminal. It uses an inelegant kludge for cur
sor positioning, one which requires a total of 105 character 
times to reach the worst case position. Sooner or later it will be 
replaced when direct cursor control's subtleties are mastered 
using my terminal. Th is listing (and listing 2) was produced on 
the Integral Data Systems Model 440 "Paper Tiger" printer 
that is attached to the Apple via a parallel printer port. A 
custom Pascal print utility program is used to transfer files to the 
printer in formatted fo rm instead of using the system's Filer pro
gram . 

PROGRAH GOXY; 

PROCEDURE FGOTOXY(X,Y:INTEGER>; 

<i COPS 10 - GOTOXY *> 

CONST 
HOHE = 251 
DOWN = 10; 
ACROSS = 121 

VAR 
SEND: PACKED ARRAYCO •• OJ OF o •• 2ss; 
J, I : INTEGER; 

BEGIN 
SENDCOJ := HOHE; 
UNITWRITEC2,SEND,1J; 
IF X>79 THEN X: =79 
ELSE IF X<O THEN x:=o; 
IF Y>23 THEN Y:=23 
ELSE IF Y<O THEN Y:=o; 
IF Y<>O THEN 

BEGIN 
SENDCOJ := DOWN; 
FOR I := 0 TO Y- 1 DO 

UNITWRITE<2,SEND•1)
END; 

IF X<>O THEN 
BEGIN 

SENDCOJ := ACROSS;
FOR I : = 0 TO X-1 DO 

UNITWRITE<2,SENDr1 l 
END 

ENO; 

BEGIN(* OUHHY HAIN*> 

END. 






Listing 2: This is a first cut at the program SYSTEM .STARTUP, 
which is executed every time UCSD Pascal wakes up on the 
Apple 11 with the COPS-10 terminal. It uses direct addressing of 
memory through a standard Pascal variant record technique 
isolated in the procedure "set_memory." The memory loca
tions directly addressed from procedure "set_up_cops" are the 
addresses described for various parameters of the Apple JI Serial 
Communications Interface card. 

PROCEDURE sel_uP_COPS; 
CONST 


s1ol=3; 

dala_rale_address=1144; 

sloP_biLs_address=1272l 

Parily_address=1400; 

linewidlh_address=1784; 

dala_bils_address=1912; 

op_modes_address=2040; 


PROCEDURE seL_rnernory (valueraddress:INTEGER>; 

TYPE 

PLr = tCHAR; 

11emor1;:t_access=< F-oin ler, number ) f 

rr1en1or1=1 = 

RECORr1 
CASE memary_access OF 

Pointer (a _PainLer:PLr); 
number (a_number:INT EGERl 

END; 
VAR 

9EGIN CseL_rnemary} 
anYbYLe.a_number : = address+sloL; 
anYbYLe.a_PoinLert := CHR<value> 

ENO; 

8£GrN CseL_up_caPsl 

All con s La nls far sellins UP lhe APPle-II ser ia l 
Lerrninal Part are delermined fro m i nf orm a t i on on 
Pases 21 Lo 24 of Lhe Serial Interface Card manual . 
tWP-A2L0008/030- 0012 ••• 3/79- lOK RP. Referen ce i s 
also made lo Lhe manual for lhe COPS- 10 lermi na l 
} 

( 19200 BPS = 1 ) 

sel_aernory( l1daLa_rale_address ); 


( COPS can use 2 SLOP biLs ) 

sel-•ernory(3,sloP_bils_address ); 


< no PariLY• no checksum ) 

se L_rnernory(6,Par i Lw_addressJ; 


< COPS has 80 character lines 

sel_rnernory(801linewidlh_addres sl i 


C COPS senerales 8 dala + 1 s larl bi l s l 
sel_rnernarY<91daLa_bils_address ); 

( no linefeed.lower case1no delaw1no lelevision 
{ 0 + 32 + 64 + 128 
sel_aernorYC22410P_rnades_address> 

END CseL_uP_coPs); 

BEGIN 
seL_up_coPs; 

WRITELNC '' ); 

WRITELNC '' ); 

WRITELNC '' ); 

WRITELNC 'COPS-10 terminal seluP comPleLed ' ); 

WRITELNC '' H 

WRITELNC '' H 

WRITELNC '' H 
WRITELNC " H 
WRITELN<'APPLE-2 Pascal Swslem al BYTE ' li 
WRITELN< '' H 
WRITELNC '' H 
WRITELN( '' H 
WRITELN( ' Remember La sel Lhe dale using lhe Filer ' J ; 
WRITELN( '' l 

END. 

executed, this procedure manipulates the Apple II serial 
communications port through absolute memory 
addresses. SYSTEM.STARTUP changes defaults so that 
the terminal will run at 19,200 bps, its maximum rate. In 
listing 2, the procedure "set_memory" is used to place 
arbitrary information in arbitrary memory locations; the 
procedure "set_up_cops" references "set_memory" in 
order to set up the hardware specific control locations of 
the serial port in slot number 3 of the Apple. Reading and 
learning about these system configuration details took 
about a weekend of work . 

As my deadline for this editorial approaches, I have yet 
to try out the DC Hayes Micromodem with the system, 
although I expect it will be quite controllable from Pascal 
programs - perhaps with a link to a short 6502 
assembly-language program if I use the read-only 
memory routines of the modem card. 

The printer quite obviously works, as seen by the sam
ple listings. One of my first application tasks was typing 
in my 1025-line Pascal print utility program as I had used 
it on my previous UCSD-based system. Only two 
language related points worked differently on the UCSD 
version II.O Apple as compared to the UCSD version I.5 
booted through CP /M. First, I found that the intrinsic 
procedure PAGE(OUTPUT) did not work on my Apple, 
possibly due to some problem in my use of the SETUP 
utility to configure the system for my terminal. Second, I 
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received a syntax error for a statement which had compil
ed just fine in UCSD Pascal version LS and which the ver
sion II.O documentation of Apple implies should work: 
READ(KEYBOARD, anychar) where "anychar" is a 
variable declared CHAR. I got around both these pro
blems by using the UCSD-specific intrinsic procedure 
UNITWRITE and UNIT READ, respectively. 

This Apple II system with UCSD Pascal demonstrates 
that the state of the art in small computers is powerful 
indeed. I was able to walk into a computer store and pur
chase a full-fledged machine with mass storage, lots of 
memory, a good high-level language, operating system, 
and printer. At $6000 this fits the bill of being personally 
affordable yet possessed of those features which make for 
a complete computer system. Of course there are other 
computers which are functionally equivalent to this 
Apple II system. I use its purchase as an example of what 
the state of the art is at present - a concrete example of 
my "ideal" abstraction of a personal computer cast into a 
specific and eminently useful form as a mass-produced 
product. • 

Note: 
Yo11 may have noticed that the familiar "Jn Tliis BYTE" µage is 

missing from this issue. We have integrated the information from 
that µage into the "In The Queue" µage so that readers do not have 
to reµea tedly flip between these corresponding pages. 
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Figure 1: Th e game of Loo k is used to illustrate the concept of 
com putability . A piece of cheese (C) is placed in any 0 11e of the 
squares, and a mechanical mouse robot (R) is placed in any 
o ther square. Th e object of the game is for R to find C. 

Rapid advances in computing, resulting from the 
microcomputer revolution, are surprising even experi
enced computer professionals. A single integrated circuit 
microprocessor can perform the same number of compu
tations per second as the expensive, large-scale computer 
of ten years ago. Yet , in a technical sense, both the type 
of computer and the things that computers are used for 
seem to have changed very little in the last ten years . 

Ten years ago, BASIC was used in a manner similar to 
that of today, except that more people are now using it . 
Ten years ago computers had registers and memories to 
perform calculations; today register and memory costs 
have decreased fantastically. The cost of computing has 
declined, making it available to almost everyone. But has 
computing itself changed? 

Can computers do any more today than they could ten 
years ago? Has there actually been any progress made in 
computing since Babbage's Analytic Engine, one hundred 
years ago? 

What is meant by progress, and what is meant by com
puting? If progress is measured by the number of com 
puters sold, the impact on society, or the size of the com
puter industry, then something has certainly increased 
and something else has decreased . What effect computers 
have had on our society is a moot question indeed, but 
one that I leave for another philosopher . 

If computing is measured in terms of the number of 
machine cycles executed this year as compared to last 
year, or in terms of the number of programs written, then 
something has again increased and perhaps something 
else has decreased (like size or cost). But this kind of 
reasoning misses the point . 

The essence of computing centers on two fundamental 
questions : (1) what exactly is computable, and (2) is it 
possible to compute more today than ten years ago? If 
these two questions can be answered, I believe that we 
can determine if progress has been made, whether this 
progress is due to microcomputers or their dinosaur 
ancestors, the maxicomputers. 

Back to Games 
Suppose a simple game called Look is played . Look is 

so trivial that it is easily played by any low intelligence 
animal. In fact, Look may be played by a simple 
machine. 

A 4 by 4 grid of squares is arranged as shown in figure 
1. A piece of cheese is placed in one of the squares and a 
mechanical mouse is placed in any other square . The 
mouse is a robot designated by "R"; the cheese is 
represented by "C. " The objective is for robot R to find 
cheese C. The game immediately poses a problem for 
robot designers, for they must program R to find C 
without outside help. How is R instructed to locate C? 

The first area of concern is the simplest program for R. 
If it is impossible to solve the robot programming pro
blem in a simple manner, a sophisticated solution will 
probably fail. 

Suppose R is designed to move one step in any of direc
tions North, South, East and West. This is called a step 
action, and the direction is designated by writing STEP 
W for a single step in the western direction, for example. 

Clearly, the robot must know when it has encountered 
a barrier (wall ) and when it has found the cheese. Hence, 
mouse R is also empowered with a sensor that sets a con 
dition code. Codes Barrier and Found are set by sensors 
on board R. 

The STEP and condition code designs are a start 
toward a working mouse . They allow the robot to move 
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one square in any compass direction, detect a barrier, or 
locate the cheese. Surely radar or any other sophisticated 
tool is not needed to solve the Look problem. 

Sit back and watch R move one square at a time after 
each command it is given. Recall , however, that Look is a 
game played only by a mechanical mouse without human 
intervention; R is a robot. A robot can be defined as 
follows: 

Robot: 	Any device that operates without direct 
human control. 

By this definition, a wall clock is a robot because it 
keeps time independently of direct human instruction. 
An automobile, however, must have direct contact with 
a human in order to operate . 

The Look mouse must be given a brain with enough 
intelligence to find its own way from one square to 
another. This is where the concept of computing arises. 

The Concept of Computing 
A robot that acts without direct human guidance must 

possess two types of control: (1) basic actions and (2) in
trinsic control for sequencing basic actions. The follow
ing two sets are chosen in keeping with the simplest possi
ble design: 

ACTIONS: 	 STEP X, set condition code, BARRIER, 
FOUND, NOT FOUND, and START, 
STOP, where X is N, W, E, S. 

CONTROL: 	 simple sequence of a collection of ac
tions, looping of actions , decision 
(branch) capability . 

These actions and control are programmed into R 
through some yet to be determined mechanism . A 
pseudolanguage will be used to illustrate the programs in 
this article, but it is important to remember that every 
programming language for every computer known to the 
author has at least the three control constructs listed 
above; that is, it is conjectured that the intelligence being 
given R is no more than the intelligence of very simple 
computers. This leads to the following hypothesis : 

Hypothesis 1: Any robot mouse with the actions and 
control given to R can be programmed to solve the 
Look problem. 

It is possible to go even further with this hypothesis 
and claim that the solution to the Look problem is indeed 
possible. Possible means that a path from the starting 
location of R to the square occupied by C exists and is 
computable: 

Hypothesis 2: Any path leading to C from R is a com
pu tation, and furthermore , any machine with the pro
perties of R is able to perform such a computation. 

There is now a concept of computing. For the game of 
Look, a computation involves finding a path. A function 
is a set of operations that tries to calculate a computation 
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(ie: a path from R to C). A function is computable if R 
can get to C, and a function is undecidable if there is a 
possibility that R will fail to reach C. 

Programming a Function in Look 
Now an attempt is made to build a robot R that finds 

its way to C. The first attempt is again a simple approach 
to the problem. Suppose R is instructed to go West until 
reaching a barrier, then another direction is chosen and it 
continues to travel in that direction until reaching a 
barrier, and so on . Such a program might look like the 
pseudolanguage program shown in listing 1. 

Of course, this program does not solve the Look 
puzzle. It may correctly locate the cheese C if C is in a 
boundary square (see figure 2). The problem is that C 
may or may not be in a square along the circular path 
established by program CIRCLE. Hence, it is undecidable 
whether or not CIRCLE computes a path leading to C. 

The intelligence of R must be increased in order to 
guarantee a computable path (as opposed to an undecid
able path). Clearly, the problem with CIRCLE is tha t it 
fa ils to cover every possible square . How can no square 
be left uncovered? 

A second simple program (see listing 2) is attempted 
that exhaustively scans every possible square until it lo 
cates C. Lines 200 thru 220 move R to a left side square. 
T he program must cover every square, but since R may 
be initially placed anywhere within Look, a starting point 
must be established that guarantees an exhaustive scan of 
the sixteen squares. This is done in lines 230 thru 250. 
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CrRCLE: 

10 START R ; 

20 REPEAT LOOP 

30 STEP W ; IF FOUND THEN STOP ; 

40 UNTIL W BARRIER ; 

50 REPEAT LOOP 

60 STEP N ; IF FOUND THEN STOP ; 

70 UNT1L N BARRIER ; 

80 REPEAT LOOP 

90 STEP E ; IF FOUND THEN STOP ; 


100 UNTIL E BARRIER ; 

110 REPEAT LOOP 

120 STEPS ; IF FOUND THEN STOP ; 

130 UNTIL S BARRIER ; 

140 REPEAT LOOP 

150 STEP W ; IF FOUND THEN STOP ; 

160 UNT1L W BARRIER ; 

170 STOP CIRCLE 


Listing 1: Pseudolanguage program that calculates circular paths 
on the Look game board. 

-
t 
I 

c 

- - R - >---

Figure 2: Path computed by the CIRCLE program (listing 1). 
CIRCLE creates circular paths for R on the game board, w hich 
may or may not intersect with C. It is therefore undecidable 
whether or not CIRCLE computes a path leading to C. 

EXHAUST: 

200 REPEAT LOOP 
210 STEP W ; IF FOUND THEN STOP 
220 UNTIL W BARRIER ; 
230 REPEAT LOOP 
240 STEP S ; IF FOUND THEN STOP 
250 UNTIL S BARRlER ; 
260 REPEAT LOOP 
270 REPEAT LOOP 
280 STEP E ; IF FOUND THEN STOP 
290 UNT1L E BARRIER ; 
300 STEP N ; IF FOUND THEN STOP ; 
310 REPEAT LOOP 
320 STEP W ; IF FOUND THEN STOP ; 
330 UNT.1L W BARRIER ; 
340 STEP N ; IF FOUND THEN STOP ; 
350 UNT1L N BARRIER ; 
360 STOP 

Listing 2: Pseudolanguage program that makes an exhaustive 
sweep through every square on the Look board. 
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R is now in the proper lower left position to begin look
ing for C by systematically visiting every square . This is 
done by moving N after every E or W BARRJER is found 
as shown in figure 3. 

This version of the program for R illustrates two con
ceptually important features. Indeed, this program is 
called an algorithm because (1) it will systematically 
carry out the basic actions in a deterministic (predictable) 
manner every time it is executed, and (2) it will reach a 
STOP statement every time it is run . The question re
mains, however: will this ·program (algorithm) find C 
every time? 

Looking for C 
The program for exhaustive search lacks a certain 

elegance. For example, the sophistication of R could be 
increased to add subroutine capability: 

SUBROUTINE MOVE: (X,Y) 
1000 REPEAT LOOP 
1010 STEP X; IF FOUND THEN STOP; 
1020 UNTIL Y BARRIER; 
1030 RETURN 

This would reduce program size and complexity by 
using pieces of the program iteratively. Such an improve
ment may benefit a programmer or reduce the cost of 
building robots, but does nothing to improve the concept 
of computing. 

The EXHAUST program becomes easier to understand 
and write when additional control is supplied. However, 
the addition of subroutines, interrupts, and other sophis
ticated features does nothing to increase the computa
tional power of robots. This is an important fundamental 
concept: 

Hypothesis 3: Every function that can be computed, 
can be computed by a robot with only three control 
operations : (1) sequence, (2) looping, (3) condjtional 
branching. 

If true, this means that every solution to the Look puz
zle is possible with the simple machine designed here . 
There is no path through Look that cannot be computed 
with the power of robot R. Does this mean that every 
computation in Look is computable by R? In this specific 
game, the answer is yes . We have not proven the above 
hypotheses, but they can be supported by evidence . 

What Are the Limits? 
What is not computable, if such a simple machine (R) is 

able to compute every function in Look? (This corre
sponds to finding every path from R to C. ) If internal bar
riers are added to Look as shown in figure 4, does R need 
more power? The answer is no . A larger, more sophisti
cated program may be required, but it can be constructed 
from the same simple building blocks as before . 

Suppose that an attempt is made to fool robot R by re
moving C entirely (see figure 5) . What becomes of 
algorithm EXHAUST? Reexamination of the algorithm 
shows that the program eventually halts when every 
square has been searched by Rat least once. The STOP 
action executed when C is located is a different STOP 
than the one executed when C is missing from the game 

- r- c 
' 

- -
t 
I 

R - --.-- R 

Figure 3: Th e exhaustive sweep solution is an inelegant but effec
tive method that systematically v isits every square on tlie 
board, looking for C. 

R 

Figure 4: Adding an internal banier to the Look game. R does 
not need any more computing power to solve such a layout, but 
the program may have to be more sophisticated. 

R 

Figure 5: Remov al of the target C from the game. Although R 
can no longer find C, the program will still halt, and through 
suitable adjustments, the program can tell whether or not C was 
found . 
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Figure 6: A heuristic technique for finding C. The programmer 
has assumed that C is more likely to be found in the cen ter 
squares , and has thus accelerated the search at the expense of an 
occasional failure . 

board. Can it be known which stop is executed when 
EXHAUST halts? 

Suppose lines 210, 240, 280, 300, 320, 340, and 360 in 
listing 2 are modified to display the condition code setting 
when a STOP is executed. Then when the robot halts, the 
condition code can be examined to see if it says FOUND 
or NOT FOUND. 

Indeed, R can be built cleverly enough so that it stops 
and informs you of its condition. This requires that R 
eventually stop. When it stops, it is asked whether or not 
it has found a path to C. This leads to another important 
concept in computing: 

Th e Halting Problem: A robot that computes an algo
rithm must eventually halt. If a robot tries to compute 
a function (ie: find a path) that does not guarantee the 
termination of its search, the robot is computing an 
undecidable function . 

Normally, undecidable functions are avoided in com
puting. Often, however, the risk of encountering a non
terminating search is not great, and thus the rules can be 
relaxed to speed up the robot. For example, suppose that 
the EXHAUST algorithm is replaced by a faster heuristic . 
That is, the search strategy is changed as follows : the 
exhaustive search procedure is too slow . Its speed ca n be 
increased by increasing the robot 's speed (technological 
improvement in equipment), or by decreasing the search 
space (eliminating the number of squares considered) . 
Perhaps the cheese is in the central squares most of the 
time . If so, a nearly perfect batting average can be ob
tained by searching the middle four squares only. Figure 
6 suggests one possible heuristic for computing a path to 
c. 

Perhaps the "four-square" heuristic will loca te C , 
perhaps not. This approach may seem too casual , but 
interestingly enough, much of the software in contem
porary systems is of this nature. That is, many programs 
are heuristic in nature rather than algorithmic, because 
they have reduced their search space to only the most 
probable paths . One way of defining a heuristic is as "a 
procedure for finding the solution most of the time. " 
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Hypothesis 4: Many computer programs are heuristic 
in nature because they do not satisfy the halting pro
blem, or do not cover the search space of solutions. 

More has been required of the little robot than is re
quired of real computer programs . Thus, R is a good 
model of what machines can do . Still, there must be 
something R cannot compute. In fact , there is: R cannot 
tell if its program is an algorithm or merely a heuristic. 
This is one of the cornerstones of computing. 

A More Powerful Robot: GR 
Suppose a more powerful generalized robot, GR, is 

constructed. GR is basically like R, except GR solves a 
problem called DECIDE. This new game is played as 
follows: the instructions for a program written in robot 
R's language (eg: the EXHAUST problem) are given GR 
as its inputs. Thus, GR plays the DECIDE game on a pro
gram instead of a checkerboard. GR is smart enough to 
interpret the instructions directly and to determine the 
halting condition of R. 

Let us assume that the EXHAUST program is given to 
GR . GR interprets EXHAUST and, when it reaches a 
STOP, announces that R has halted . Further, GR 
announces HALT NOT FOUND or HALT FOUND, 
depending on the condition code setting of R. In fact , GR 
is a general robot because it can interpret programs for 
other robots . In a sense, GR can simulate R because it can 
interpretively execute any program which can be written 
for R: 

Hypothesis 5: Any machine GR that can simulate a 
robot of the power of Risa universal robot. A univer 
sal robot is limited in its power, being able to compute 
only computable functions. 

Can a problem be found that is too difficult for GR? It 
would be interesting to discover if such an uncomputable 
function exists. GR is quite similar to real computers . For 
example, an Intel 8080 could be simulated on a Motorola 
6800 to perform the functions of a universal robot. Thus, 
if problems too difficult for GR are discovered, they will 
also be too difficult for the Intel 8080, Motorola 6809, 
IBM 370, CDC 7600, or Cray-11 

The Halting Problem Revisited 
It was stated earlier that the GR machine can interpret 

any program and decide whether or not it halts. To be 
more precise, however, a GR robot cannot in general 
decide whether an arbitrary program from R's library of 
programs will halt or run forever. Notice the emphasis on 
any arbitrary program. A specific program can be exa
mined and it can be determined that it will halt. This was 
done for the EXHAUST program. However, a decide 
algorithm is being sought that can be written before any 
program from R is tried. Thus, the DECIDE program 
must be smart enough to handle any program it is given. 
This is where the problem appears. Suppose a program is 
written in the language suggested earlier for R. This 
language made R powerful enough to compute anything 
that robots can compute. Thus, the DECIDE algorithm 
can be written in this language. The DECIDE algorithm is 
loaded into a mouse just like R, and it becomes super
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mouse GR. Now GR can decide whether or not a given 
program halts and, if so, whether or not the arbitrary 
program being interpreted has found its solutions. If it is 
shown that at least one program exists for which GR 
fails, then the DECIDE algorithm is undecidable (ie: it is 
not an algorithm). In fact, there is such a program. 

If the DECIDE program itself is input into GR, a 
paradox is created for GR. If it executes to a STOP action 
and announces a HALT FOUND termination, the 
DECIDE program has succeeded . If, on the other hand, 
GR reaches a STOP and announces HALT NOT 
FOUND, then GR must itself have reached a NOT 
FOUND condition . This, however, is impossible, because 
GR cannot reach a FOUND termination point within the 
loaded DECIDE algorithm at the same time it reaches a 
NOT FOUND termination point within the interpreted 
DECIDE algorithm. Therefore, the DECIDE problem is 
unsolvable and is, in short, a problem no computer can 
compute: 

Hypothesis 6: The general halting problem is 
undecidable. This is an example of a problem com 
puters cannot solve. 

After that mind twister, it may be argued that such a 
problem is of no practical significance. Unfortunately, 
the halting problem is completely analogous to several 
important practical problems in computing. Here are a 
few : 

Hypothesis 7: A robot GR that can test any other 

robot R to determine if R is malfunctioning is impossi

ble to build . 

Hypothesis 8: A robot GR that can examine any other 

robot and determine if R is secure (impenetrable by a 

team of spies) is impossible to build. 

Hypothesis 9: A robot GR that can examine a pro

gramming language robot R and determine if it is 

without ambiguity is impossible to build. 


In essence, it has been illustrated that computers have 
their limits regardless of their size, speed, number of 
registers, or sophisticated instruction sets. This notion is 
summarized in the next hypothesis: 

Hypothesis 10: Progress in computing has led to 
microcomputers and circuits that still cannot solve the 
same problems that earlier computers could not solve. 

In other words, computing has advanced in a techno
logical sense only, and not in a conceptual sense . The 
limitations of computing remain the same: the power of 
computing is the same. 

All computers do essentially the same thing. Some are 
easier to program because they have high-level instruc
tions . Some are faster because their organizations are 
more efficient. However, the fundamental problems of 
computing remain . 

Difficult Problems 
Fable: An old man was about to send his son into 

the world to travel. He bent over and wheezed into his 
proud son's face, "Hear me well, son . The world has 
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many perplexities." . 
"Yes, fat her, I have heard," the young man replied. 
"There are two kinds of difficulties that will befall you 
as you find your way . There are problems that you 
can solve , and problems that you cannot solve. Be 
wise and spend your energies only on the problems 
you can solve." 

"I will remember, father." 


The Look example can now be returned to, and energy 
can be applied to solving a problem that it is possible to 
solve . EXHAUST is a blunt approach to computing a 
path from R to C. It may be, however,that EXHAUST is 
the easiest way to compute the loca tion of C. 

An algorithm need be only as complex as the problem 
at hand. Therefore, if the complexity of the problem can 
be determined, a program can be designed that is no more 
complex than the problem. Is this possible? 

The EXHAUST problem is actually rather uncompli
cated . Suppose that initially the cheese is in any square. If 
there are S squares, the cheese can be in any one of (S-1) 
squares with probability l/(S-1). The average number of 
steps for R to compute along the EXHAUST trail is the 
average of 1 + 2 + 3 + .. . + (S-1): 

S-1 

AVERAGE=~ STEPS s 


#STEPS i..J S-1 2 

STEPS = 1 


Hence, the average number of steps to find C is half the 
total number of squares in Look. 

The problem can be more difficult if C is located at the 
worst possible location (eg: at (S-1) steps from robot R). 
This is called the worst case complexity of Look, or 
SWORST = (S-1). In either the average or worst case 
condition, the EXHAUST algorithm will complete in a 
number of steps proportional to S. The complexity of 
Look is O(S) . Since S is a straight line when plotted on 
graph paper, the Look puzzle is called linear: 

Hypothesis 11: Linear problems are easy , polynominal 
problems are more involved, and exponential pro
blems are difficult. 

Suppose the Look problem is modified to a more rea
listic situation. Try to trace the roots of your family tree 
back to 1600 AD. A great-great .. . great-grandparent is 
given as a target (C). You must trace your father or 
mother first, then their father or mother, etc. If your 
ancestors never practiced incest, remarried, etc, you will 
have to compare at least 2R ancestors to fi nd the shortest 
path back to your roots, where R = number of genera
tions. 

The roots problem is difficult because of the exponen
tial growth in the computation. Thus, an exponential 
problem is hard. 

Let us examine another version of Look that poses a 
test for the power of microcomputers and maxicomputers 
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Figure 7: The traveling salesperson problem . A salesperson wishes to visit all six cities in a given district, once every month . Th e 
problem is to compute the shortest path that goes through each city only once. 

alike. Suppose a die is tossed to decide which direction to 
take: N, W, E, or S. A random number generator is used 
to produce a random walk around the Look checker
board. Will such an approach add to the complexity of 
computation? A random selection introduces chance into 
the EXHAUST algorithm. This is called a nondeter
ministic procedure (similar to a heuristic), because the 
exact path may not be reproducible due to the ran
domness. Eventually the path would be discovered, 
because there is a nonzero probability that every square 
will be visited by the meandering robot R. 

A nondeterministic procedure may be more complex 
than a deterministic procedure, or surprisingly it may be 
less complex, because it reduces the search space 
statistically. For example, under certain constraining 
rules, the random walk through Look can produce an 
answer in 0(..../S) average steps. This is an improvement 
over the average for EXHAUST. (The maximum or worst 
case analysis can be much greater, however.) 

The most difficult problems faced by computers are 
known as NP - complete problems. Their algorithms are 
nondeterministic in nature and perform in a time propor
tional to some power of the length of their input data. 
This class of problems can be illustrated by examining the 
traveling salesperson game. 

Traveling Computer Salesperson 
Suppose a computer salesperson is given a district with 

six cities. Each city must be visited once every month . 
The salesperson wants to compute the shortest path that 
goes through each city one time only. 

A map is shown in figure 7 along with candidate paths 
between any two cities in the district. Each connecting 
line is labeled with the distance between cities. What is 
the shortest route that begins at A and returns to A after 
passing through every city7 Does this problem have a 
solution? If one path exists, is it unique, or are there 
others of equal distance? 

The complexity of this problem and others like it con
tinues to be a conceptually difficult computation for com
puters. The difficulty of a number of important problems 
in computing is just being realized. 

This raises some philosophical questions for the future . 
For example, is the functioning of brain cells a complex 
problem? If so, is the path established by a thought pro
cess representable as a computable function? Even if 
thought is a computable function, it might also belong to 
the class of NP - complete problems, and thereby be dif
ficult for computers to handle. 

Conclusion 
In summary, we must be realistic about the power of 

computers. There are functions that no computer can 
compute, and there are functions that require impressive 
performance to manage. The current crop of microcom
puters is no more able to compute a solution to pro
blems than computers of a decade ago . Programmers 
may, however, have learned new ways to apply com
puting power in the interim . 

On the optimistic side, many practical problems re
main to be solved in our society . Computers can help 
solve them and, due to the microcomputer revolution, 
there is an opportunity to economically apply this 
technology to the real world. Along the way, do not 
forget the limits to computing.• 
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One-Year Transferable Warranty 
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You Just Bought 
a Personal What? 
h!J Tl1<m1115 Dwyer a11d Margot Critrhfil'ld 
Whether you are a novice programmer or 
an experienced computer user . thi s book is 
l il ied with practical ideas for usi ng a per· 
>anal compu ter at home or wo rk . II w ill 
take you through the steps necessary to 
write your ow n computer programs. a nd 
then show ynu how to use s tructured design 
techniqut's to ta k le a va riety of larger pro 
j{•cts. Tlw book contains ove r 60 ready-lo 
use programs wri tten in Radio Shack 
TRS-80 Level II BASIC in the· a reas of 
1•ducatiunal games. financia l record keeping. 
bu>incs' transactions. di k-based da ta lilt' 
,ind Wt>rd processing. Sll.95 pp. 256 
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8080 assembly la nguage; a p-code in ter
preter writ ten in both Pasca l and 8080 
assembly la nguages; a chess playing pro 
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Beginners Manual for the 
UCSD Pascal System 
by Kenneth Bowles 
Written by the originato r of the UCSD 

Pascal System , this h ighly info rma tive book 
is designed as an o rienta tion guide for 
lea rn ing to use the UCSD Pascal System . 
Once fami lia r with the sys tem. you will 
find the gu ide an invaluable reference tool 
fo r creat ing adva nced applicatio ns . This 
book features tut orial examples of program 
ming tasks in the form of self-study quiz 
programs. $11.95 pp. 184 
ISBN 0-07-006745· 7 

r---------------  "llOOllS or INTEREST TO C6Ml'UT£R PEOPtr 

D _______ copies of You Just Bought a Personal What ? 
Please send 	 D copies of Beginners' Guide for the UCSD Pascal System 

D copies of T he BYTE Book of Pascal 
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Erlired by Blaise W. Liffick SI reel Cit y State/ Provi nce Code 

Based on the growing popularity of Pascal 
as a programmi ng language. numerous 0 Check enclosed in the amount of $.__________________ 
articles . language foru ms and letters from 0 Bill Visa 0 Bill Master Charge 
past issues o f BYTE magazine have been Card No . Exp. Date _________ 

compi led to prov ide this genera l introduc Add 60¢ per book to cover postage a nd handling. 
tion to Pasca l. In addition . this book con 
tains several impor tant pieces of software BYTE BOOKS Division e 70 Mai n Street 
includi ng two ve rsions of , Pascal compiler Peterborough , New Hampshire 03458 
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INTEL 32-BIT MICROPROCESSOR RUMORED: As reported in this column last April, Intel was 
rumored to be working on a 32-bit microprocessor. The project is moving closer to reality as Intel 
has assigned a part number to the device. It will be called the 8800 (not to be confused with the 
Altair 8800 computer). The instruction set will not be compatible with Intel's 8-bit or 16-bit 
microprocessors . The device will be housed in the new 64-pin QUIP (quad-in-line package, see 
"BYTE News," June 1979) which is cheaper, smaller, and easier to test than dual-in-line packages . 
The 8800 is reportedly being developed at Intel's facility in Aloha OR. The firs t test prototypes are 
reported to have been produced. 

Tl RF MODULATOR FCC WAIVER GRANTED: The Federal Communications Commission (FCC) 
has granted Texas Instruments a waiver which permits TI to connect its personal computers to home 
color television receivers using a radio frequency (RF) modulator. TI originally petitioned the FCC 
for approval of the RF modulator system in February 1979. The petition was rejected since the 
regulations required that the complete system be submitted for approval: TI submitted only the RF 
modulator for approval. Subsequently, Texas Instruments applied for a waiver, provided that the 
modulator unit met the standards. 

The FCC asked other personal computer system manufacturers to comment on the TI request. 
Radio Shack, Apple Computer, Commodore, Mattel, and Atari responded negatively to the request. 
Apple, Atari, and Mattel went to great expense to comply with the FCC regulations. The Radio 
Shack and Commodore systems, which contain integral displays and do not use RF modulators, do 
not come under the FCC regulations. 

The FCC decision further waives testing by the FCC and merely requires that the manufacturer 
provide the FCC with test results showing compliance. In a related action, the FCC relaxed the 
standards on RF interference generated by commercial and personal computer systems. 

Several personal computer manufacturers that compete with TI have already stated that this waiver 
will give TI a competitive advantage. Furthermore, several firms publicly questioned the FCC's rule
making methods in making its decision. The likelihood now is that the other personal computer 
makers will offer systems with RF modulators. It will probably take these manufacturers at least a 
year to bring out such competing systems. 

ULTRA MINI-FLOPPY DRIVE INTRODUCED: Sanyko Seiki Manufacturing Co, Tokyo, Japan, has 
begun producing samples of an ultra-small floppy disk drive and controller. Called the FMC-100, it 
uses a 2-inch floppy disk that stores 8 K bytes on one track. It is intended for use in word
processing typewriters and personal computer systems. 

THWARTING COMPUTER SOFTWARE PIRATING: A patent (number 4,168,396) has been issued to 
Robert M Best, Seattle WA, for a "microprocessor which prevents the piracy of computer 
programs ." The device reportedly uses cryptography to P..!Otect the software . It is called a crypto
microprocessor and stores software in cipher to prevent i}-from being copied, disassembled, or 
altered by unauthorized processes. Authorized users can decipher the software with special encryp
tion keys. The patent slates that the device is intended primarily for use in personal computer 
systems. 

AC LINE TO TTL INTERFACE IC INTRODUCED: General Instrument Optoelectronics of Palo Alto 
CA has introduced a low-cost, 8-pin integrated circuit that can be used to directly monitor AC 
power line circuits and provide transistor-transistor logic (TTL) outputs. The device, therefore, can 
be used to interface your microprocessor inputs easily and directly to monitor AC power-line
operated devices such as motors, solenoids, relay contacts, and the like. It can also be used to 
detect power failure and other such applications. 

FLAT PANEL TERMINAL DISPLAYS BECOMING AVAILABLE: Computer terminals using flat-screen 
video displays are getting close to the marketplace. The technology is based on the plasma panel 
developed by Owens-Illinois, Toledo OH, in the late 1960s. Currently, Interstate Electronics of 
Anahiem CA, IBM, and Fujitsu have these panels in production. Control Data and NCR are plan
ning large-scale production. IBM now makes approximately 100,000 plasma panels annually, which 
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are all used in-house. Interstate Electronics currently sells a plasma display terminal that has a 512 
by 512 matrix of dots and can display alphanumeric characters and graphics. 

Plasma panel makers are working on getting the cost down to the point where these displays can 
compete with cathode-ray tube (CRT) displays. This is still expected to take several more years. 

RANDOM RUMORS: IBM will soon unveil small business (Model 5105) and multiterminal (Model 
5130) computers in their 5100 line of microcomputers. The 5105 computer will begin at $4500 and 
the 5130 will range from $21,500 to $37,500. The basic 5105 will include 16 K bytes of program
mable memory, a 960-character video display screen, a magnetic tape cartridge, and a thermal or 
electrostatic printer. Increasing memory up to 96 K bytes, adding a 1920-character screen, floppy 
disks, and high-speed printer, and including software packages will raise the 5105 price up to 
$20,000. It is expected that the 5105 will penetrate the personal computer market to some extent 
even though it is intended to be an entry-level business computer system . ... IBM is also rumored 
to have an intensive research and development effort trying to develop a low-cost alternative to the 
cathode-ray tube (CRT) screen display. Reportedly they are currently investigating 24 different 
alternatives. At this time, the most promising is the multiplexed liquid-crystal display .... It is 
rumored that a Japanese electronics company will shortly introduce a $600 personal computer 
system that is hardware and software compatible with the Radio Shack TRS-80 (Level-II BASIC, 
16 K version) .... By the end of 1979, over 2,500,000 floppy disk drives had been manufactured . 

64 K EPROMS AVAILABLE BY MID-YEAR: Samples of 64 K bit erasable-programmable read-only 
memory (EPROM), organized as 8 K words by 8 bits, are currently being distributed to customers by 
Motorola, and production quantities are expected to be shippe-d by the end of the second quarter of 
1980. Motorola has put their 64 K EPROM in a 24-pin package by multiplexing the program supply 
and chip-enable signals on the same pin. Intel and Texas Instruments, it is believed, will use 28-pin 
packages for their 64 K EPROMS. . 

In the meantime, the supply of 2708 EPROMS (1 K words by 8 bits) has caught up to demand and 
prices are now in the $6 range. The demand for the 2716 EPROM (2 K words by 8 bits) is still very 
strong, and hence the devices are selling in the $20 to $24 range. 

Texas Instruments is currently the largest manufacturer of EPROMs with about 38% of sales. Intel 
is second with 29%. Fujitsu and Hitachi share third place with 8% each. 

AT&T RUNS INTO TROUBLE WITH UNIX: The Association of Data Processing Service Organiza
tions (ADAPSO) has petitioned the US Department of Justice to take action against AT&T's sale of 
software products, particularly the UNIX operating system. UNIX is one of the most popular software 
systems for larger Digital Equipment Corp (DEC) PDP-11 machines. Most users feel that UNIX is 
better than DEC's software. 

ADAPSO maintains that AT&T is in violation of a 1956 consent decree. In 1978 the Justice Depart
ment authorized an investigation after a similar petition by the Computer and Communications In
dustry Association (CCIA). 

Developed at Bell Laboratories in 1969, UNIX was offered to non-Bell organizations starting in 
1973, for $20,000 per computer. In the first half of 1978, Bell reported $580,000 revenues from about 
800 non-Bell users. 

Whitesmiths Ltd, a New York software house, is currently working on an LSI-11 version of UNIX. 

IBM and MCA TO MARKET VIDEO DISK: IBM and MCA Inc have formed a joint venture, called 
Discovision Associates, to develop, manufacture, and market video disks and players. Until now, 
MCA has been the sole manufacturer of optical video disks. It is hoped that this will broaden the use 
of video disk technology in the home entertainment, industrial education, and information fields. 
The optical disk technology, which uses a laser to record and play back the recorded material, 
shows promise for use in the computer field. It could be used to store large amounts of read-only 
digital data in much more compact form than presently is possible on magnetic disks. North 
American Philips is also marketing a video disk player and RCA plans to introduce a system soon. 

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

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

for the 6502 


One of the most attractive features 
of the 6502 processor-in fact, of the 
entire 6500 series-is the flexibility 
offered by its thirteen addressing 
modes. Unfortunately, these address
ing modes are not always available 
when you want them. Indirect in
dexed addressing, for example, is 
available for load and store instruc
tions (and a few others), but not for 
jump to subroutine (JSR). 

A structured approach to program
ming leads one to write many pro
grams as nested subroutines, and it is 
not always desirab){: for the program
mer to specify the addresses of those 
subroutines in advance. For a given 
application, you may want the user 
to choose the address of the next 
subroutine that the processor will 
execute, or you may want software to 
calculate or look up that adddress, 
perhaps in response to sampled input 
conditions . In either case, you need 
indirect addressing for the jump to 
subroutine instruction. 

In the 6502, the jump to subroutine 
instruction has only one addressing 
mode : absolute. So how can you get 
what the 6502 does not have? 

One solution is to use the jump to 
subroutine instruction (JSR, hexa 
decimal 20) in your program, and 
follow it with two reserved bytes (ie: 
when you write the program, you do 
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not care what is in those two bytes). 
The rest of your program follows 
those two bytes . When your program 
runs, it will ask the user to specify the 
address of the next subroutine, or else 
it will look up or calculate that ad
dress according to some algorithm . It 
will then store that address in the two 
reserved bytes mentioned earlier (low 
byte first) . When the 6502 processor 
executes the JSR instruction, it will 
use the next two bytes for the address 
of the subroutine it is supposed to 
execute. 

This technique will work, but I 
avoid it for severa l reasons. First, it 
requires writing a program that modi 
fies itself, and a simple error in such a 
program can cause it to self-destruct 
or subtly deface itself, not something 
I would look forward to debugging. 
Second, such a program may work 
fine in programmable memory, but it 
cannot work in read-only memory . 
The third reason is the clincher: this 
technique is unnecessary. You can 
have a program execute a subroutine 
and calculate or look up its address 
without requiring that it modify itself. 

What is the solution? Use the zero 
page. 

Set aside four consecutive bytes in 
the zero page of memory. The first 
part 0f your program, which pre
sumably initializes l/O (input / 

output) ports, variables, flags, table 
pointers, etc, will write a hexadecimal 
20 (JSR) into the first of these zero
page bytes, and a hexadecimal 60 
(RTS) into the fourth of these zero
page bytes. (It need not do anyth ing 
to the second and third bytes .) When 
it is time for your program to select 
the address of a subroutine and then 
perform a subroutine jump to that ad
dress, have your program calculate or 
look up the subroutine's address and 
then store it, low byte first, in the 
second and third zero-page bytes 
mentioned above . 

Now your program can jump to a 
fixed address: the address of the first 
of these four zero-page bytes. Upon 
arrival at the zero page, the processor 
will perform a subroutine jump to a 
new address: the address it previously 
looked up or calculated. When it 
finishes executing that subroutine, it 
returns to the fourth of the zero-page 
bytes, which tells the processor to 
return to the program that called it . 
In practice your program jumps to a 
subroutine with a fixed address, 
whereupon it jumps to a subroutine 
with a calculated address . In effect, 
however, you get indirect addressing 
for the JSR instruction. 

The effect can be impressive. 
Using this technique, you can dis 

play an address, then let the user 
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change that address or execute it as a 
subroutine . It is an effective way to 
give a GO function to a read-only 
memory monitor. I have discovered 
many other applications for this 
technique in system software and 
applications programs. 

Using this technique, your program 
can jump to the Xth subroutine in a 
table: the table would simply be a list 
of the addresses of eligible sub
routines. Assuming that the begin 
ning of your program initialized the 
first and fourth of the zero-page bytes 
(to hexadecimal 20 and 60, respec
tively), your program might look like 
listing 2. 

This technique works quite nicely, 
but why go to all of that trouble each 
time you want to call a subroutine? 
Listing 3 shows a subroutine named 
CALL SUBROUTINE (X) . The pro
grammer need only load the X 
register with the number of the 
desired subroutine, and call CALL 
SUBROUTINE (X) . (See listing 4 for a 
program segment that does just that.) 

In other words, you can call a sub
routine by a name that you 've given 
it , rather than by its explicit address. 
To relocate any such subroutine, you 
need only change its address in the 
table of subroutine addresses; the 
routines that call it need not be 
changed in any way . 

Here is one last point . You do not 
have to put the four bytes (20, XX, 
XX, 60) in the zero page; you can put 
them anywhere in programmable 
memory. However, putting them in 
the zero page lets your program 
operate on the second and third of 
these bytes (that is, on the sub 
routine's address) , with the zero-page 
addressing mode available on many 
other instructions . Thus, by putting 
those four bytes in the zero page, you 
can make your overall program 
shorter (and probably fa ster) than it 
would be if you put those bytes 
elsewhere in programmable memory . 

Incidentally, this technique may be 
used for any instruction , not just for 
JSR. To achieve such indirect ad
dressing for other instructions, do not 
write a hexadecimal 20 in the first 
byte; write the op code for the 
instruction you want to execute. (Be 
sure that your program follows that 
op code with the appropriate one or 
two byte operand, and that your pro
gram writes a return [RTS, hex
adecimal 60 I in the byte following 
that operand, or your program, like 
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Listing 1: A program to initialize the zero-page bytes. 

LDA #$20 Wri te JRS 
STA zero page byte #I and 
LOA #$60 RTS into 
STA zero page byte #4 zero page 

remainder of initialize routines 

Listing 2: Th e indirect addressing meth od discussed can be used 
to jump to one subro utine in a table of subro utines. lf the start 
of th e program init ializes the first and fourth byte of the zero 
page reference to a jum p to subroutine (JSR) command and a 
return (RTS) command, the coding fo r using the table might 
look as above. Note that "Zero Page By te #3 " does not mean 
address 0003; rather it means the address of the third of the zero
page bytes referred to in this article. 

LDA TABLE, X Look up address 
STA zero page byte #2 of Xth subroutine 
INX and copy that 
LOA TABLE, X address into the 
STA zero page byte #3 zero page 
JSR zero page byte #I Execute that 

subroutine 

remainder of program 

listing 3 : Routine to create subroutine call using zero-page 
addresses. 

LDA TABLE,X Look up address 
STA zero page byte #2 of Xth subroutine 
INX and copy that 
LOA TABLE,X address into the 
STA zero page byte #3 zero page . 
JSR zero page byte HI Execute that subroutine. 
RTS Return to ca ller. 

Listing 4: Shorter program segment to simulate an indirect 
sub ro utine jump . 

LOX subroutine H 

JSR CALL SUBROUTINE (X) 


remainder of program 

Charlie 011 the MTA [a legendary cuting a subroutine jump to the first 
subway passenger ... RSS], may never of these zero-page bytes, even if those 
return .) In any case , the program that zero-page bytes do something other 
calls this function must do so by exe- than call a subroutine. • 



A Complete
Library of M6800 
System Software! 

These books will help you code, assem
ble, link, load, relocate, and debug 
your 6800 assembly language programs. Each book includes complete 
source code, object code in hexadecimal format, and machine readable 
(PAPERBYTP) bar code listings, to make entering and modifying the 
programs as easy as possible. 

LINK68: An M6800 Linking Loader is a one pass linking loader which 
Tracer: A 6800 Debugging Program is for the programmer looking fo r allows separa tely transla ted relocatable object modu les to be loaded 
good debugging software. Tracer features single step execution using and linked together to fo rm a single execu table load module, and to 
dynamic break poi nts. register examination and modi ficat ion , and relocate modules in memory . It produces a load map and a load 
memory examina tion and modification. This book includes detailed module in Motorola MIKBUG loader fo rmat. This book provides 
Tracer program notes and a reprint of "Jack and the Machine Debug" everything necessary fo r the user to easily learn about the system, in
(from the December 1977 issue of BYTE magazine). cluding a detailed description of the major rout ines of the Linking 
ISBN 0-931718-02-3 Pages: 24 Price: $6 Loader, including flow charts . While implementi ng the system, the 
Authors: Robert D. Grappe! & Jack E. Hemenway user has an opportunity to learn about the nature of linking loader 

design as well as simply acquiring a useful software too l. 
ISBN 0-931718-09-0 

MONDEB: An Advanced M6800 Monitor-Debugger has all the 
Authors: Robert D. Grappe! & Jack E. Hemenway 

general features of Motorola 's MIKBUG monitor as well as numerous Pages: 72 Price : $8 
other capabi lities . Some of the command capabilities of MONDEB in
cl ude displayi ng and set ting the contents of registers, set ting in terrupts 
for debugging, testing a programmable memory range for bad Tiny Assembler 6800, Version 3.1 is a small (4 K) but sophistica ted 
memory locations, changing the display and inpu t base of numbers, 

and useful assembler fo r a la rge subset of the Motorola 6800 assembly display ing the contents of memory . searching for a specified st ring, 
language. The book incl udes detailed notes on the design and imcopying a range of bytes from one location in memory to another, and 
plementa tion of Version 3.0 of the assembler, a complete descrip tiondefining the location to which control wi ll transfer upon receipt of an 
of the enhancements upgrading the Tiny Assembler to Version 3.1, an interrupt. 
updated user's guide, and complete lis tings for both versions. making 

ISBN 0-931718-06-6 Author: Don Peters Pages: 88 Price: $5 
this book the most complete documentation possible for Jack 
Emmerich 's Tiny Assembler. 

RA6800ML: An M6800 Relocatable Macro Assembler is a two pass ISBN 0-931718-08-2 Pages: 80 Price: $9 
assembler for the Motorola 6800 microprocessor . The Assembler can Author: Jack Emmerichs 
produce a program listing, a sorted Symbol ------------ ------------, 9Table list ing and relocatable object code. The ob

D copies of RA6800M L: An M6800 Relocatable Macro Assembler ject code is loaded and linked with other 
D copies of LIN K68: An M6800 Linking Loader ~ assembled modules using the Linking Loader 

Please send 0 copies of Tracer: A 6800 Debugging Program ~ LINK68. There is a complete desciption of the 
D copies of MONDEB: An Advanced M6800 Monitor-Debugger =>6800 Assembly language and its components . 
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Telephone Dialing by Computer 

Edward Joyce 


4603 Lyceum Dr 

San Antonio TX 78229 


How would you like to have your 
computer dial a seven-digit telephone 
number in about 3/4 of a second? For 
a small investment in hardware com
ponents and construction time, your 
personal computer can dial a tele
phone number faster than you can 
say that number. This article 
describes the construction and opera
tion of a dual-tone multiple-frequen
cy (Touch Tone) dialing device that 
interfaces with an ASCII computer 
terminal and can be used for auto
matic telephone dialing. 

Many practical applications can be 
designed around an automatic dial 
feature, but the most obvious is a per
sonal telephone directory. In such a 
system, a list of frequently dialed 
telephone numbers and associated 
names is displayed on the computer 
terminal. The user selects the number 
to be dialed by entering a single 
corresponding character on the com
puter keyboard (see table 1). A 
feature that could be incorporated is 
an option to redial the last number 
dialed, which would be useful for 
reaching busy numbers. 

Assuming that you have a micro
processor and an ASCII terminal, the 
additional hardware that is required 
can be constructed for less than $20. 
Furthermore, this Touch Tone inter
face does not require its own l/O (in-

About the Author 
Ed Joyce attended the University of Pitts

burgh and Trinity University where he com
pleted a master's degree in Computing and 
Information Sciences. Since 1973 he has work
ed as a professional programmer with interests 
in multiprocessor microprocessor systems and 
speech recognition . Currently he is employed 
at Small Systems Engineering Dept, Data Point 
Corp in Sa11 A nton io TX . His recreatio11al 
interests are backpacking and motorcycle 
touring. 
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Photo 1: Dialing the telephone is done by selecting from a menu displayed by the com
puter on the screen of the video terminal. 

put/output) port, the telephone can 
be used both automatically and 
manually, the programming is rela
tively simple, and either a Touch 
Tone or rotary-dial telephone can be 
utilized. {Note that the telephone 
exchange to which the line is con
nected must be capable of inter
preting Touch Tones . Some tele
phone systems (such as those in 
Peterborough NH) still cannot use 
Touch Tone dialing ... . RSSJ 

Touch Tone Interface 
A block diagram of the hardware is 

shown in figure 1. Note that com
mttnication with the Touch Tone 

device is established through the ter
minal. Specifically, the computer 
generates tones by sending certain 
characters to the terminal. Since most 
ASCII codes have predesignated 
meanings (for example, hexadecimal 
30 is the digit 0, hexadecimal 41 is the 
letter A, etc), it is necessary to assign 
the Touch Tone controls to ASCII 
codes not used by your terminal. A 
logical choice for these assignments is 
among the thirty-two ASCII control 
codes (hexadecimal 00 thru hexadeci-

Touch Tone is a registered trademark of the 
Bell Sys/em f01· Its d 1111/-ro11 e 111 u lt ip/e-fre
quency 5ignaling equipment. 



SUPE~BRAIN 
The Honor Graduate 

OEM's ... 

TM 

End Users. 
Computer Dealers. 

$2995! 
SuperBrain users get e xceptional 
performance for just a fraction of what 
they'd expect to pay. Standard system 
fea tures include : two double density mini · 
floppies wi th 320K bytes of disk storage , 
6 4 K of RAM memory to handle even the 

illilllli••······················••r',most sophisticated p rograms, a CP/M Disk 
Operating System with a high powered text'Superbra ln is a registered trademark of lntertec Data System s. 
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editor , assembler, debugger and a disk 
formator. And, wi th SuperBrain 's S-100 bus 
adaptor, you can add all the programming 
power you will ever need . . .even a 10 
megabyte disk ! 

SuperBrain 's CP/Moperating system boasts 
an overwhelming amount of available 
software in BASIC, FORTRAN, COBOL, and 
APL. Whatever your application . . General 
Ledger, Accounts Receivable . Payroll, 
Inventory or Word Processing . SuperBrain 
is tops in its class. But best of all. SuperBrain 
tackles your toughest jobs for less than one
third the cost of other similar systems. 

You 'll appreciate the careful attention g iven 
to every e ngineering detail. Standard 
SuperBrain features include : a full ASCII 
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 to insure efficient data 
transfer to auxiliary peripheral devices . A 
universal RS-232 communications port for 
serial data transmission . And, a sing le 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, dual double density 
disk drives, and a high resolution CRT 
terminal. All in a single, smart looking , self. 
con tained desktop unit. And, all for a price 
that's substantially less than the competition! 

Make no mistake about it. The freshman 
students in the small systems business can't 
begin to compete with this year's honor 
graduate . The SuperBrain . The only system 
at the top ol its class in price and performance 
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Mon-Fri 9:30-5:30 

MasterCharge & 

Visa Accepted 


(617) 449-1760 
Telex: 951021 

MICROAMERJCA DISTRIBUTING 
"Nationwide distributors of Computer Equipment" 
21 Putnam Street 
Needham, MA 
02194 (617) 449-4310 

NEECO 
679 Highland Ave. 
Needham, MA 
02 194 
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Access 
Code Number Description 

1 381 -9604 Parents 
2 699-1626 Office 
3 1-614-353-7795 Spouse's Parents 

9 828-3384 Weather 
A 828-0553 Computer Shop 
B 227-8341 Fire Dept 
c 227-7201 Police Dept 
D 824-5222 Dial-A-Prayer 

Last Number Dialed z 

Table 1: Typical information displayed on the computer terminal in an automatic 
telephone dialing system that can be set up using the dialing device described in this 
article. The user types a single-character access code on th e computer keyboard and the 
system dials the corresponding telephone number automatically. 

Figure 1: Block diagram of connections in the system. 

High Group 
,........._ 


( 
Column 

1 
1209 Hz 

Column 
2 

1336 Hz 

Column 
3 

1477 Hz 

\ 
Column 

4 
1633 Hz 

Row 1 
697 Hz 2 3 A 

Low 
Group 

Row 2 
770 Hz 

Row 3 
852 Hz 

4 

7 

5 

8 

6 

9 

B 

c 
Row 4 
941 Hz 0 It D 

Table 2: Row and column input lines on the integrated tone dialer device, associated 
tone frequencies, and corresponding digits or signaling codes derived from the combina
tion of two tones of different frequency . 
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mal 2F). Most terminals use ten or 
twelve of these thirty-two codes for 
predesignated functions (such as line 
feed and carriage return). However, 
there are generally about twenty 
codes that can be used for other pur
poses. The Touch Tone device de
scribed here will use ten of these con
trol characters. 

How are the ASCII control char
acters sent to the Touch Tone device? 
By utilizing the decoding logic of the 
terminal. In units such as the 
Southwest Technical Products Com
pany CT-64, all thirty-two control 
characters are decoded by the ter
minal. Some of the control characters 
are acted upon by the terminal (eg : 
line feed); however, those which are 
not used are brought out to labeled 
pads on the main circuit board for 
custom use and user-defined func
tions. For tone generation, simply 
choose ten of these user-defined con
trol characters and connect the 
appropriate pins to the corresponding 
pins of the Touch Tone device. 

Terminals which do not decode the 
unused ASCII control characters or 
do not present at least ten pins for 
user-defined functions require con
struction of a control-character 
decoder . The control-character 
decoder runs in parallel with the ter
minal and requires only two inte
grated circuits. 

Touch Tone Generating Circuit 
Now that the method of interfacing 

the terminal with the Touch Tone cir
cuit has been described, the actual 
operation of the Touch Tone device 
will be discussed. Basically, it consists 
of two medium-scale integration 
(MSI) quad S - R latches, a Mostek 
integrated tone dialer, and a relay for 
switching the Touch Tone device to 
the telephone. 

The integrated tone dialer requires 
two inputs (a row input and a column 
input) to generate a tone. These input 
signals activate tones as shown in 
table 2. Activating row 1 and column 
1 generates the tones for the digit l; 
activating row 3 and column 2 gen
erates the tones for the digit 8, etc. 

COMPUTER TOUCH TONE 
DEVICE 



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 orop
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.) 

·1, L ·

Options for 100-EMM: 

BUY THIS S-100 BOARD 
AND GET 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 screw lugs. 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. 

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 interlace 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 Ottice 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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Figure 2: Schematic diagram of the dual
tone multiple-frequency (Touch Tone) 
telephone dialing circuit. Connections to 
the terminal apply to the Southwest 
Technical Products Corp CT-64 unit. Ter
minals which do not decode the entire 
ASCII character set may require addi
tional decoding circuitry for use with the 
telephone interface. The isolating 
telephone coupler is required for connec
tion to the telephone line of devices which 
have not been given approval by the 
Federal Communications Commission . 

The tone combinations for the 
characters A, B, C, and D (column 4 
of table 2) do not have corresponding 
keys on a normal telephone Touch 
Tone pad but are reserved for future 
use. Since you will be generating only 
the tones 0 thru 9, only inputs for 
columns 1 thru 3 and rows 1 thru 4 
will be needed. Hence, seven ASCII 
control characters will be needed to 
activate the three columns and four 
rows. Use of the other three ASCH 
control characters (for a total of ten) 
is discussed later. 

The purpose of the latches (ICl and 
IC2) is to hold the output state of the 
logic decoder of the terminal. Since 
the terminal processes only one char
acter at a time and the tone dialer 
requires the simultaneous presence of 
two input signals, the latch holds the 
first input from the terminal while the 
second input is being transmitted. 
There is a latch for each column and 
row of the integrated tone dialer. The 
latch IC2 is also used to control a 
relay for attaching the tone device to 
the telephone. A schematic of the 
complete Touch Tone generating cir
cuit is shown in figure 2. 

The output of the integrated tone 
dialer goes into an isolating coupler 
connected to a telephone . The 
coupler must be approved by the 
Federal Communications Commis
sion, and it is required for user con-

Number Type +5V GND + 12 v 
IC1 74279 16 8 

IC2 74279 16 8 

IC3 5086N 6 1,7 

IC4 LM380 7 14 

Table 3: Power supply connections for 
integrated circuits in figure 2 . 
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APPLE OWNERS 
EXPAND YOUR SYSTEM 

WITH 8 " FLOPPY DISK 
FROM WIZARD! 

WIZARD 2+2 


Many software programs are restricted by the 11 6 K available on the 5" 
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 three solutions: 
" WIZARD 1 + 1": single 8" drive system; 256K 
" WIZARD 2 + 2": two 8" drive syst em; 516K 
" WIZARD PLUS" : two 8" drives, double sided; over 1 megabyte 

All systems are ready to run, fully assembled and tested, and include: 

$1695. 
$2495. 
$3195 . 

SHUGART full size 8" fl oppy disk drive(s). 
Controller Card for your Apple (48K RAM required) 

A ll interface software, cables, connectors, cabinet and power supply. 
ONE YEAR parts and labor warranty from defects in material and workmanship. 

WATCH FOR NEW WIZARD PRODUCTS FROM D&T ELECTRONICS: 
we are currently developing a 10 Megabyte disc, and other hardware/software. 

ALL SYSTEMS 	AVAILABLE NOW (stock to two weeks) . 

SEE YOUR LOCAL APPLE DEALER, OR CONTACT THESE WIZARD DISTRIBUTORS: 

MARCOMP COMPUTER DISTRIBUTORS, INC. 
17 5 East Edgewood Drive PO BOX 9194 

McMurray, PA 15317 Austin, TX 78766 
(412) 	941 -5936 (512) 345-9729 

DEALER INQUIRIES INVITED 

SOFTWARE: We have software avai lable to run on t hese expanded capacity systems; please 
send for our list. 
If you are a software wri t er 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 t rademark of D&T Electronics, Inc. 
A pple is a reg istered tradema rk of Apple Computer, Inc. 
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structed devices which attach to the 
telephone company's equipment. 
Approved couplers can be purchased 
for approximately $5 from electronic 
supply houses, or they can be leased 
from the telephone company for $2 to 
$4 a month. 

As previously mentioned, there are 
three more ASCII control characters 
required by the Touch Tone device. 
These perform the reset, relay on, 
and relay off functions. The reset 
control is used to turn a tone off after 
it has been turned on (the tone com
bination is turned on by activating a 
row/column combination). (That is, 
once a row and column have been 
turned on, they remain on until a 
reset is issued.) Reset is also used to 
clear the latches after powering up the 
circuit. Note that the control char
acter used for reset (pin 13 of the ter
minal 74154) is connected to the reset 
pin of the latch for each row and 
column control (ICl and IC2). A 
single reset operation clears all of the 
row and column latches. This is more 
convenient than clearing the row and 
column latches individually. 

The relay on and relay off controls 
are used to make connection to and 
disconnect from the telephone. The 
Touch Tone device is connected to 
the telephone coupler immediately 
before dialing and is disconnected 
from the terminal immediately after 
dialing. This prevents random signals 
and noise (such as that generated at 
power on) from entering the tele
phone line from the terminal . 

In my system, the power supply for 
the Touch Tone device was taken 
from the terminal's power supply. 
After the Touch Tone generating cir
cuit has been constructed, the volume 
output from the integrated tone dialer 
should be adjusted with a VU meter 
so that it will be in the range of -6 to 
0 dB. Output signals less than -6 dB 
in level will not be recognized by the 
telephone company equipment. Out
put levels greater than 0 dB cause 
cross-modulation into other phone 
lines. The general operation of the 
Touch Tone device can be tested off
line by entering the various control 
characters with the terminal in full 
duplex mode. 

For Further Information 
CALL TOLL FREE 

800 323·0254 

ADVANCE ACCESS GROUP 
10526 W. Cermak Westchester, IL 60153 312 562-5210 
"Manufacturers of Information Processing Supplies" 
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Dialing 
Once the hardware is functioning 

correctly, dialing is simple. Basically, 
it consists of the following steps: 

• 	Tum the line connection relay 
on (send the control character 
for relay on to the terminal). 

•Turn 	column on for Nth digit 
(send the control character for 
the column of digit N to the ter
minal). 

•Turn row on for Nth digit (send 
the control character for the 
row of digit N to the terminal). 

•Wait 40 ms. 
• 	 Turn tone off (send the control 

character for reset to the ter
minal). 

•Wait 40 ms . 
The preceding steps are per
formed once for each digit of 
the telephone (for example, 
seven times for a local telephone 
number}. 

• 	 Turn relay off (send the control 
character for relay off to the ter
minal). 

Note that from the perspective of 
the microprocessor unit, generating 
Touch Tones is accomplished in the 
same manner as displaying characters 
on the terminal screen. ·The 40 ms 
delays are minimum times required 
by the telephone company equip
ment. A tone must stay on for at least 
40 ms, and there must be at least a 40 
ms delay between tones. 

Summary 
This Touch Tone interface, used in 

conjunction with a microprocessor 
and an ASCII terminal, is an example 
of a practical computer application in 
communications. I advise personal 
computing enthusiasts who construct 
their own Touch Tone devices to be 
most careful when debugging the 
software. Sending random sequences 
of digits through a Touch Tone inter
face can be a painful way to debug 
your program (although the pain may 
not be felt until the telephone bill 
arrives a few weeks later).• 
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Build your own microcomputer 

as you learn 


computer technologyat home. 

New from NRII The Most Complete and Up-to-date Home Study Course Ever Offered 

As the microprocessor revolutionizes the 
computer world and microcomputers appear 
almost everywhere, NRI brings you a new, 
convenient, and effective way to keep up with 
this expanding technology. It's NRI's Computer 
Tuchnology Course, created and designed exclu
sively for learning at home in your spare time. 

Featuring NRI's Exclusive 

Dual Language Microcomputer 


NRl goes beyond book learning to 
give you practical, "hands-on" experience in 
designing circuitry, interfacing components, 
programming, and troubleshooting. As you 
learn, you actuaUy assemble NRI's des igned-for
learning 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 units. But NRI 
engineers have designed components and 
planned assembly so it demonstrates important 
principles, gives you working 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 meterand CMOS digital frequency counter. 
And NRl's Discovery Lab® broadens your 
horizons with specialized experiments and 
tl1eory demonstrations. 

The Proven Way 
to Learn at Home 

You don 't have to worry with travel, 
classes, or time lost from work when you learn 
the NRI way. As they have for more than 60 

years of teaching technical subjects, NRI brings 
the material to you. You study in your spare time, 
at your convenience, using "bite-size" lessons 
that program material into logical segments for 
easier assimilation. You perform experiments 
and build equipment using kits we supply. And 
your personal NRI instructor is always avai lable 
for consultation should you have questions or 
problems. Over a million students have already 
shown the effectiven~ of NRI training. 

Choice of Courses 
Several courses are available, depending 

upon your needs and r 
background.NRl'sMaster 
Course in Computer ,
Tuchnology starts with 
the fundamentals ex-

I

plores basic electronics 
and digital theory, the 
total computer world, 
and the microcomputer. 
The Advanced Course, 
t d l d
10r Stu ents a rea Y 
versed in electronics 
and general COmpUl
ers, concentrates on the 
microprocessor and mic
rocomputer. In both 
courses, you build all 
instruments and your 
own computer. 

Send for Free Catalog... 

No Salesman Will Call 


Get the details on these exciting new 
courses in NRI's free, 100-page catalog. Shows 
all kits and equipment, lesson outlines, and full 
information, including facts on other electronics 
courses. Mail thecoupon today and we'll rush 
your catalog. No salesman will ever call. Keep up 
with the latest technology as you learn on your 
own computer. If coupon has been removed, 
write to NRI Schools, Computer Department, 
3939 Wisconsin Ave., Washington, D.C. 20016. 

,,	NRI Schools . 
M~raw-H.111 ComlnumgEducauon Center r · 3939 Wisconsin Avenue 

-' ' Washing1on, o.c. 20016 
... l• 

1...M.. 	NoSALESMAN w1u. CA1.t 
• 1• Please check for one free ca1alog on

0 Compuier Electronics Including
Microcompu1ers

0 lV/Audio/Video Sj>lemS Servlch1g 
0 Comple1e Communlcalions Elemonlcs 

with CB • FCC l.icenses • Aircrnfi ,
Mobile, Marine Elecironics 

0 CB Special~IS Course 
0 Amaleur Radio • B:LSlc and Ad1•anced 

--:.,-;- 
(,~1~~~;~~:~"' All career courses!f _Q.. appro1•ed under GI Bill. 
~ -=-- ,,,;_,.-; D Check for de1alls. 

:• :::~ _,... ~ 
....,,. ~ 

l~ 
D Oigilal Electronics • Electronic 
0 
D 
0 
0 
0 

Tuchnologi· • Basic Elec1ronlcs
Sm:i ll F.ngine Repair
Electrica lAppliance Sen·icing
Au10111olive Mechanics
Aulo Air Conditioning
Air Condilloning, Refrigeration, & lleallng
Including Solar 1bchnolog)' 

(Ple.1><Pr!nl) 

SU..1 

City/Sb,.,f /Jp 

Accrediled by lhe Accrediting Commlssion of theNallonal Home Study Counci l 170-010 
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Analysis of Polynomial 

Functions with the 

Tl-59 Calculator 


Part 2 

Pierre Chance 

20 Rue de Longchamp 

75116 Paris FRANCE 


Consider the following polynomial : 	 After these appear the following results: 

P(x) = x' - 8x2 + 7 

For P(x) = 0 it is essential to study the characteristic 
elements, derived polynomials P ' (x) and P "(x), and 
automatically plot the funct ion curve. The procedure is 
as follows : 

1. 	Read the magnetic card of the main program in 
groups 1 and 2. 

2. Initialize by depressing key A. 
3. 	Enter each of the coefficients with the keys . Start 

with the coefficient for x 6 by depressing key B each 
time. A 0 is entered for any term not having a 
power of x . Thus, you can perform the sequence 0 
B, 0 B ,1 B, 0 B, - 8 B, 0 B, 7 B. 

4. Depress key C. 

Depressing key C causes the processing of P(x) to its con
clusion with no other intervention. 

When reading listing 1, the following are seen suc
cessively, separated by program spaces: 

• 	 the column of the seven given coefficients or the Os 
which replace them 

• 	 the group of the lower boundary a and upper boun
dary b 

• 	 the group of interval (b - a) and increment fu 
• 	 the indication of the maximum error 

• 	 the group of roots followed by the series 9. 999 ... 7 
that indicates the end of determination of the roots 

• 	 the table of the thirty-nine values of x 
• 	 the table of the thirty-nine values of P(x) 

If it is desired to retain the data for P(x) to plot the func
tion curve later, this is the time to record it in groups 3 
and 4. 

The procedure for the first derived polynomial is even 
simpler: 

1. 	Depress key B ' once; this causes all the coefficients 
of P ' (x) to be printed one after the other. 

2. 	Depress key C. 

The second derived polynomial is obtained in the same 
manner. The same applies for the derivatives of order n, 
provided the polynomial remains derivable . Notice that 
it is useless to reinitialize to change from one polynomial 
to the next. 

Plotting the Function Curve 
By convention, hereafter designate the data used in 

plotting the function curve as listing 2. It can be the table 
of values of P(x) already recorded or any other that could 
be substituted for reasons that will be discussed. The plot 
itself will be designated figure 1. 

Text continued on page 134 
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Figure 1: The six segments of output from the Tl-59 that define the function curve. 
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ll!ll!lllll~COMPUTHINK .4 & .8 MEGABYTE DISK 

FOR SK PETS 
(sma ll keyboards) 

t1EECO p ce.s -rt-tERouoL" MIN IMAX
~l'll'lo~~unul'll< 

cO "FULLY INTEGRATED COMPUTER SYSTEM" 

PRINTER NOT 
INCLUDED IN PRICE 

THE MINIMAX SERIES WAS DESIGNED 
TO OFFER THE MARKET MIN/COMPUTER 

CAPABILITIES AT MICROCOMPUTER PRICES. 
COMPARE THE CAPABILITIES & PRICE! 

CONTACT NEECO FOR FULL SPECS- FREE MINIMAX MANUAL.MINIMAX SERIES COMPUTER 

MEET THE THE MINIMAX SERIES COMPUTER WAS DESIGNED BY INDUSTRY PROFESSIONALS. 

MINIMAX COMPUTER COMPARE THE PRICE AND FEATURES TO ANY OTHER COMPUTER IN ITS CLASSI 
• THE MINIMAX SERIES COMPUTER IS AN INTEGRATED, CO MPACT UNIT CONTAINING THECPU, DUALDENSITYDISKSTORAGE. 12 
INCH CRT, AND FULL STYLE KEYBOARD. WITH SEPARATE NUMERIC ENTRY PAD. ALL KEYS (INCLUDING CURSOR! WITH FULL 
REPEAT • HYBRID 2 MEGAHERTZ 6502 CPU • 108K SYSTEM RAM (48K USER) • FASTEST FLOPPY DISK ACCESS (24K LO ADS IN 4.2 
SECONDS) • 16K ROM CONTAINS COMPUTHINK BASIC (AN EXTENDED MICROSOFT BASIC) WITH EXTENDED PRECISION, DOS 
INCLUDES COMPLETE FILE 1/0 WITH FULL RANDOM ACCESS, COMPLETE MONITOR WITH DEBUG & TRACE. ANO TINY 6502 
ASSEMBLER • COMPLETE HIGH RESOLUTION GRAPHICS WITH INDIVIDUAL DOT (240 x 512) POINT SCREEN ADDRESSABILITY • 
FULL SCREEN TEXT EDITING WITH OVERWRITE, INSERTION OR DELETION • SPLIT SCREEN/WINDOW MODES • INDIVIDUAL 
FIELD ED ITING WITH FIELD PROTECT ANO AUTO SK IP TO NEXT FIELD • D ISK STORAGE SYSTE M TRANSFERS 6K PER SECOND 
WITH AUTO VERIFY ANO PARITY CHECK • 12 INCH CRT·64 CHARACTERS BY 30 LINES. UP TO THREE PROGRAMMABLE 
CHARACTER FONTS FOR LANGUAGES OR SPECIAL CHARACTERS • • • SWITCHABLE 110 OR 220V OPERATION •• • • HYBRID 
CPU IS MICROPROGRAMMABLE WITH 64 USER DEFINABLE OPCODES. CHOICE OF BOOK OR 2.4 MEGABYTE DISK STORAGE • FULL 
SERIAL AS·232C PORT WITH PROGRAMMABLE BAUD RATES ANO MODEM CONTROL SIGNAL • DEDICATED DISK PORT • 
PRINTER PORT SUPPORTS PARALLEL COMMERCIAL PRINTERS • 24 PIN 110 USER POAT • PAGEMATE DATABASE 
~VAILABLE • PLM COMPILER AVAILABLE • BUSINESS PACKAGES AVAILABLE • COMPLETE DIAGNOSTICS & SCHEMATICS 
INCLUDED • COMPLETE USER MANUAL INCLUDED 

MINIMAX I - $4495 MINIMAX I - .8 MEGABYTE MINIMAX II - $5995 MINIMAX II - 2.4 MEGABYTE 
ON LINE MINIFLOPPY STORAGE 	 ON LINE 8" FLOPPY STORAGE 

THE MINIMAX WAS DESIGNED AND IS MANUFACTURED BY COMPUTHINK 
COMPUTER CORP. DISTRIBUTED IN EUROPE AND THE EASTERN U.S. BY NEECO. 

DRIVES FOR THE NEW 16/32K PETS! 
DISK SYST EMS INCLUDE DISKMON OPERATING 

SYSTEM IN ROM AND INTERFACE TO 16/ 32 PETS! 

• Ouat M rn1t1011Qy 011vt.''.l w111l 200K pt>r Ot5 " Clle StOtf to1 IOHt l .S OO K BOOK. on ltne 
• BOOK moat.01 ..u::ccs:i.u!. all .i. ms i-.eue $1QcS •1.1 c:J1.1.'ll rt!.iCI ilno wulc a•m syslem 
• Ou,11 0l.'fl!t• l y Haro ... ,11\· ,1na 005 IOdO~ 20K 1w11n ~·e11l1c;nion11n 4 ? ~ccor.as cornpltHt! 
• OISKM ON 10051 aaas I / C::(l mma...as lo BASIC 1nc1uo1ng Rauat1111 Acc css ana p 11n1eor :s.uppo11 
• 	 Sy~ 1 c111 Come) complutu w11h 1>1u9 ,,, 11Hi: rr 1a11>03HJ co11 1a1n4ng .SK RA M OOS .1no 01r. i. Con 1r 1Jl lc1 

HJtOW. HL' Bodld p l uy~ cJ11 •c!ly 0111 0 1nt1:rr1<1I mtHno1y t: ' fJ.lllS1on l)lllS 
• Svstcm u~s not u hh/ ~ I EE o r USER P o11 syst ·•r. hmc11on~ t:J•r1::c11.., 11 0 111 mt1mo1 ~II 
.. 	 At! 01:,t<MO DOS cvmmanos r.:$.10c- 11Hc1ac11v'-''Y w1m BASIC a 1slr. a11ec1ur.,. \.Oruma1lrJ ilr)(I 

l orm.<11 c:.omrna110 du 1101 1rllt.'llti 11_. w1lf1 program 111 ~AM OOS cornrr1ano \l\oL'J" trr.J~•g11~d faor 
~1mll11C•IV UI \Jk S)~lcm was manuf;Jt;lur"'o ior nll:l.tv~ c:un·une rc1al u~ 

• Sy!t~m •O!> la lls compl(;! l \llV •ti ICSS ftlJn tc r\ nw'lurcs 1rnmed1ace1y rc.10y IOt use 
"' 11295 .111U 11595 p11t:.t."S 111c.lut.1t:.HI n .ir OwJrc DOS cw1111lulc u5'Elr 111,1111i.il ,1nd (jtrr11l) 11 l1l1ty a1si..e 11e 
• Ava 1t.iole !ioOllWdft! 11 11.tu(]ttS PL.M Cump1lt•/ (1250 ) A(•l<Jt.a taOle A ssun1C>lur (1701 Suu•C1.!•Eo11 01 

Pr(,.lyr.1111 l 11'01 Autt1 l111 1o. Lui lo.11 1y Lo<10t"1 t11'0 1 aoo a coml)ltJ IL' OalL:D..t~u ~~1 t!rn jP.lyem.11e '495 J 

.4 Megabytes of Disk • C.ill 01 ...., , ,h. tu 1 campll'll'.' p1oa1.1ct 1nl cmn11hot1 llrt<J >a>~-..:1t.c:a t 1ons. u s~1 m.;tnual •10 

Storage for BK PETSI 
(Requires Expandamem) 
400K·8S DISK SYSTEM INC LUDES RANDOM 
ACCESS IN DOS-LOADS 20 K IN 4 SECON DS' 
24K Expandamem Memory '525 
32 K h .pandamem Memurv ' 615 s1295 

(PRODUCT AVAILABILITY IS AUG /SEPT- CALL FOR IN FO) 

ALL 16/32K MODELS INCLUDE AN 400K·16N .... '1295 
INTERNAL PLU3-IN INTERFACE 400K·32N . . . '1295 
BOARD CONTAI NING DOS. SK OF 800K-16N _ '1695 
RAM. AND CONTR OLLER 800K ·32N _. _. ' 1695 

NEW ENGLAND ELECTRONICS CO., INC. 
679 HIGHLAND AVE., NEEDHAM, MA 02194 (617) 449-1760

MON-FRI, 9:00-5:30, E.S.T. 
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NEECO PROUDLY ANNOUNCES THE NEWEST 

HARDWA~l AND SOFTWARE FOR YOUR PET! 
~~ ..~ ~ The PET is now a truly sophisticated f ~ ~~ ~'i Business System with the announcement 

o;O~..~~\ of these peripherals and software packages . 

.. 0~ PRODUCT DESCRIPTION PRICE AVAILABILITY 
,.~ 6• 
V ,e<' PET 2001 - SKN ILarge Keys) SK RAM $ 795 IMMEDIATE 

011e \'i>o'I 
~ '!.11.<i> 	 PET 2001-SK SK RAM $ 795 IMMEDIATE 

PET 2001-16KN!Large Keysl16K RAM' $ 995 IMMEDIATE 
PET 2001 - 32KN (Large Keys)32K RAM $1295 IMMEDIATE 
PET 2023 PRINTER ROLL FEED $ 850 IMMEDIATE 
PET 2022 PRINTER TRACTOR/ROLL $ 995 IMMEDIATE 
ROMRETRO KIT UPDATED O/S $ 90 IMMEDIATE 
PET 2040 DUAL FLOPPY' $1295 IMMEDIATE 
PET C2N 2nd Cassette $ 100 IMMEDIATE 
'The 16K/32K (large keyboard) units do not include acassene drive. Order C2N Cassette. 
2040 Floppy Drive requires a 16K or 32K unil. SK RAM Relrofit available July. 

ALL PETS ARE FULLY TESTED BY NEECO BEFORE SHIPMENT. NEECO IS A FULL 
CUSTOMER-ORIENTED COMPANY. CALL FOR OUR FREE CATALOG. ALL ORDERS 
OVER S795 WI LL RECEIVE A FREE NE ECO PET DUST COVER ANO S100 OF SOFT
WARE FROM OUR CATALOG IF YOU MENTION YOU SAW THIS AD. 

PET-DISK BASED BUSINESS SOFTWARE 

SOFTWARE/APPL/CAT/ON REQUIRES AUTHOR AVAILABILITY PRICE 

WORDPRO II I WORD PROCESSING 2040 + 16K PET PRO/MICRO IMMEDIATE $100 
WORDPRO Ill I WORD PROCESSING 2040 + 32K PET 	 JANUARY $200 

GENERAL LEDGER CMS SOFTWARE IMMEDIATE $295' 
ACCOUNTS PAYABLE JANUARY . $295" 

ACCOUNTS RECEIVABLE JANUARY $295" 
MAILING LIST 	 IMMEDIATE $100 

MICROLEDGER COM PU MAX $140 
MICROPAY $140 
MICROREC $140 
MICROINV $140 

MICROPERS 	 $140 

'The CMS Software (G/L, A/A, A/P) are based on Osborne & Associates trial tested business basic software. 
Software is complete with full documentation and user instructions . All packages require a printer for output. 
Commodore recommends the NEC Sp inwriter (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 $2995 for use with 2040 Dual Disk. THE NEC SPINWRITER 

( Centronico 110 	 )MODEL 5530- P modified tor PET 

Circle 237 on inqui ry card. 

'The NEC 5530-P is the output printer recommended by Commodore for their Word Processing System. 

I NEECO Mon-Fri 9:30-5:30 
MasterCharge & 

679 Highland Ave. Visa Accepted 

\\ Needham, MA (617) 449-1760 
0\ 02194 Telex: 951021 

MICROAMERICA DISTRIBUTING 
"Nationwide d istributors of Computer Equipment" 
21 Putnam Street 
Needham, MA 
02194 (617) 449-4310 
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listing 1: A listing containing the data and error specification 
for a six-degree polynomial, P(x) . Thirty-nine values of x are 
also printed along with the corresponding values of P(x) 
calculated for each value of x . 

o. 
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0. 

- 8. 
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7 . 

(I , 

o. 
•) . 
4. 
o. 

- l 6. 
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o. 
o. 
o. 
IJ . 
.;: , 
o. 

-4 . 

- :> . 828427125 
:-< . 82S 4 27 t 25 - 3. 

3. 15.:t 7005 :::. 

;". 6.56:354249 2 . '54~1J05 ~ i:: 

. 3828 427 125 b. 
0.3 4. 20940 1(•77 

0.000001 2 1547005~:8 
0.000001 

-2. f.-457516 O. OOOOul 
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I . 000000232 . 0000002725 -1. 15 470057 
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-2 . 55 
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28 
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-1. :::'314 ·~5 .i 5:? 

-"3 . 0~2741 7 
-2 . 87 1320344 

-2 . 4 
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25 
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-1. 95 

26 
27 
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. 191421~1 502 
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. 21547005~<~: 
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. ?6568542.i 9 
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0 . 75 
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45 
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Tf'xl continued: 
The procedure is as follows in practice: 

1. In groups 3 and 4 read listing 2 mentioned above. 
2. In groups 1 and 2 read the magnetic card of the pro

gram for the function curve. 
3. Initialize by depressing key A. 
4. 	With the keys enter the two extremes envisaged for 

the curve starting with the lower and then each time 
depressing key B. 

5. Depress key C. 

Depressing key C initiates the entire process with no 
other intervention. The six strips obtained are separated 
by cutting with scissors, and are assembled with glue or 
adhesive tape. This is the standard automatic procedure, 
and nothing prevents the operator from applying it in 
every case using the data collected in listing 1 . 

However, you may desire to center the reproduction in 
a smaller field. When examining the table of values of 
P(x) obtained, it is obvious that, for registers R21 thru R2s 
and Rss thru Rm small variations in x cause considerable 
variations in P(x). In other words, the curve ends with 
parabolic branches . ln the same way a photographer 
takes a dose-up of a subject, you can neglect the infinite 
range and concentrate on useful details. 

For this purpose, you must disconnect automatic oper
ation and gain control of the depth of field . This time, the 
procedure will be as follows: 

1. Reread the 	card of the main program in groups 1 
and 2. 

2. Initialize by depressing key A. 
3. Re-enter the initial coefficients of R16 to Rio by each 

time depressing key B as previously indicated. 
4. 	Switch to programming mode LRN, and perform 

the few modifications required: 

• 	 Replace the neutral NOP instructions provided 
for this purpose at statements 087, 096 and 119 
by R/S instructions. 

• 	 Replace the initial partition of the interval (a, b) 
at statements 120 thru 122 by as many NOP in
structions. 

• 	 Replace all occurrences of e with a deliberately 
excessive number, for example 999. . . 

5. 	Return to the calculating mode, and depress key C. 
The rest of the program will be executed but will 
stop whenever useful to permit the entry of a data 
item of your choice: 

• 	 Boundary a with the first stop: here, it will be 3 
in absolute value but the calculator will recog
nize it as negative 3. 

• 	 Boundary b with the second stop: it will again be 
3. 

• 	 Partition of the interval (a, b) at the third stop: 
keep it at 20 on seeing the value of the interval 
the machine has just printed out after the boun
daries . 

Naturally, each data entry with the keys is followed by 
operation of the R/S key to restart the calculation. 

What happens now7 Without getting involved in a root 
calculation that is no longer of interest at this point, the 
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Listing 2: Listing of a samp le input of data used to plot the func
tion curve. 
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calculator simply indicates the lowest root in approxi
mate fashion and then rapidly prints out the tables of 
values of x and P(x) at the assigned values of a and b (see 
listing 2) . 

All that remains is to use these values contained in 
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registers R2 , to R59 for the plot by continuing with the 
known steps as follows: 

6. In groups 1 and 2 read the card of the program for 
the function curve. 

7. Initialize with key A. 
8. With the keys punch in -9 B then 8 B to enter the 

extremes which are obviously appropriate here. 
9. Depress key C which delivers the six ideal strips 

after this mathematical "zooming" as can be seen 
from looking at the curve in detail (see figure 1). 

Above all, the question is one of knowing if this plot is 
technically satisfactory. 

For verification purposes, see if the coordinates of the 
minimums found by the calculation ( ±2, - 9) and the 
coordinates measured on the plot are consistent. More 
precisely, determine the abscissa of the minimums with 
an ordinate of -9. From the small median triangular sign 
marking the 0 abscissa on the base line, you can easily 
count ±13 intervals each having a value of 0.15, the 
increment of x. This gives ±13 X 0.15 = ±1.95. This 
abscissa is very close to the value calculated (± 2), and it 
can be said that the plot is extremely accurate. 

As for the points of inflection, their ordinate is found 
to be -1.888... for P(x) evaluated from the roots of P "(x) 
= 0, in other words abscissas of ±1.154700. The points 
of inflection whose abscissa is ±1 .15 in accordance with 
the calculation fall slightly before the eighth point on the 
base line at the abscissa (8 X 0.15 = 1.20). This is also 
very close to the value calculated . These are the points 
where the curve crosses its tangent. 

The zero ordinate can easily be deduced from a simple 
rule. Given that the difference between minimum and 
maximum is 9 + 8 = 17 in absolute value and there are 4 
X 20 + 17 = 97 elementary intervals between these 
points, each has a value of 0.175. From this the axis of the 
abscissas is at 9/ 0.175 = 51 intervals from the minimum 
of the curve. 

From the table of P(x) it can be seen that the curve 
cancels between registers R3, and R33 , R,6 and R,,, and 
that this effectively corresponds to the interval 6-7 of the 
base line. Without providing the precision of a profes
sional plotter, the reproduction obtained is thus of 
suitable quality given the means employed . 

Conclusion 
When a procedure is used for a rather long calculation 

that requires only three keyboard operations: 

• initialization by key A 
• data entry by key B or B' 
• complete execution by key C 

the drawbacks of the relative slowness of calculation are 
considerably reduced . 

The TI-59 cannot execute its program with great peed . 
However, most users can tolerate a delay of a few 
minutes with no hardship . Some will appreciate the op 
tion of allowing users to disable automatic operation to 
fo llow their own inspiration. • 

136 January 1980 © BYTE Public-a tion.. Inc Circ le 81 on inquiry card . 

http:82050t.25
http:2100t.2i


' 


Put your valuable data on-line with a hard disk ... 
Save it off-line with our Back-Up Solution 

Circle 82 on Inquiry card. 

COMPUTER SERVICE SYSTEMS NETWORK 
120 BOYL.SlON SmEET • FOLRIH FLOOR• BOSlON. MASSA.Ofl.J5ETTS 02116 • (617) 4a2-234J • TWX (710) 321-1913 INCORIORATEDCSSN 



The Plot Continues 

Leslie B Walter 
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Figure 1: A sketch of 
the complete plotter : 
mechanism. 

CROSSBAR (~
-------------"'ll~SLIDE BAR 

-._SHAFT SUPPORT 

PLOTTING BED 

INTERRUPTEfl~ 
\. MOTOR 

DRIVE SHAFT 

Figure 2: Cutaway showing details of drive mechanism. The motor drives the 
shaft, turning the disk. The interrupter sends a pulse to the controller each 
time a hole passes through it. A cable wrapped around the shaft comes up 
through the plotting bed and pulls the crossbar along the slide. There should 
be a cable at each end of the crossbar. 
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I had a dream the other night. A won
drous vision: I built an inexpensive, simple 
plotter and it worked. I remember that just 
before retir ing, I was reading the March 
1977 BYTE, specifically the article on build
ing a plotter using model aircraft servo
motors ("Give Your Micro Some Muscles," 
page 9). 

The servomotor idea sounded great at 
first, but is quite complicated to run . For 
one thing, the plotting routine must con
stantly send out carefully timed pulses. 
Either that or you need a set of program
mable clocks. Second, you must have a 
circu it that indicates when the plotter is 
finished with the current line segment or 
you would be plotting the next line before 
the first line is finished (unless you want to 
wait out the worst case every time). Third, 
there is that trigonometric routine. I don't 
even want to think abo ut that. Fourth, 
there is the problem of wobble. With arms 
long enough to give a decent sized plotting 
area, the slightest bump or small snag on 
the paper and your beautiful plot begins to 
look like a Los Angeles seismograph record. 
Arms rigid enough to avoid this problem 
would be extremely difficult to build. 
There is also the problem of play . At the end 
of 10-i nch arms, a small amount of play at 
the servomotors would be greatly magn ified, 
possibly enough to miss the desired point 
by a fair margin. 

I propose the following alternative design 
approac h. The idea isn't perfect, but I think 
it will work. 

Mechanical Description 

The basis for the plotter (and the hardest 
part to build) is the crossbars (figures 1 
and 2). These are two sets of per pendicular 
bars that slide on long rails set at the edge 
of the plotting bed . The pen mount with 
its solenoid sits on the intersection of the 
bars. It slides along in a fashion similar to 
the crossbars and their rails. By moving 
the crossbars to the proper X,Y coordinates 
the pen moves with the intersection to the 
desired point. 

The bars are moved by cables wrapped 
around a drive shaft. Rotating the shaft in 
one direction moves the bar up (or down) . 
The other bar is moved by a similar arrange
ment, right or left. In order to keep track 
of where the bars are, each drive shaft has 
a disk mounted on the end with holes 
evenly spaced around it. As the disk rotates 
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with the shaft, the holes pass through an 
optical interrupter (a U-shaped device with 
a ligh t source on one side and a photo
transistor on the other). Each time a hol e 
passes through the interrupter, a pulse 
passes to the control circuit, driving a 
counter up or down depending on the 
direction it's turn ing. By comparing the 
counter, which contains the current posi
tion of the bar, with the desired desti 
nation point, the control circuits can move 
the bar in the p roper direction . 

One smal l problem li es in the hard
ware de partme nt. The motors which drive 
the crossbars must be able to stop fair ly 
fast, at least before the next hole comes 
up on the disk. If not, the plotter wou ld 
signal the computer that it is fini shed 
even though the motors would have to 
reverse themselves to ret urn to th e origi-

BITS ,zl 2 
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a: 
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Figure 3: A block dia
gram ofa hardware plotter 
controller. 
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nal point If you are using motors that are 
geared down (ie: the motors are spinning 
fast, but the shaft is turning slowly) then 
this problem tends to disappear. The dis
advantage to geared down motors is time, 
of course. The more gear reduction that is 
used, the longer it takes to draw a line 
segment, and the longer your processor 
is sitting idle . The ideal motor is one that 
turns the shaft as fast as the pen and paper 
can tolerate and which can stop qu ickly. 

Contro ll ing the Plotter 

From here there are two ways in which 
you can control the plotter : software and 
hardware. My choice is hardware, although 
both methods have their advantages. 

The hardware control ler I came up with 
(figure 3) is simple. Set up three input/ 
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NEW SUBSCRIPTION ___ RENEWAL ___ 

. . . . . . . .. . . .... . . . . . . . . . . . . . . . . . . . . .. . . . ... . . . . . . . . . . . . .. . . . . . . . . . . . . .. . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . 
HOUR 

CREDIT CARD NUMBEH ----------------------- EXP. DATE _ _ _ _ 

SIGNATURE ---------------------------------- 

NAME ______~------------------------------

••• ADD $61 YEAR (CANADA. MEXICO) - ADD Sl2/ YEAR AIR MAIL . OUTSIDE OF U.S.A .. CANADA & MEXICO ••• 
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Figure 4: A sketch of the 45° syndrome. The stepped lines indicate the 
type of line drawn by a software driven plotter. The lines with the single 
angle are the type drawn by the hardware controller. If the line segment to 
be drawn is less than a few plotter steps long, the difference is negligible. 

y output (1/0) ports: one for commands 

r- 11 2 in .-1 
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1 jONE PLOTTER STEP 

PLOTT ING

"""\ 

and one each for the X and Y coordinates. 
The command port accepts four com

mands: pen up, pen down, signal and move. 
The two pen commands are self-explanatory; 
the signal command generates an audible 
tone. This is an option I inc lud ed for sig
nalling the end of a plot or calling attention 
to a particular point in the plotting process. 

The move command starts the motor 
circuits (otherwise they would start moving 
the plotter before both coordinates were 
in) and also generates a hold signal for the 
processor until the line segment is finished. 
When the move command is received, 
the motors drive the crossbars until the 
counters, which hold the current plotting 
position, match up with the eight-bit latches 
which contain the position that the plotter 
is to move to. When the coordinates match, 
the hold line is dropped, allowing the 
computer to output t he next command. 

The comparator circuits are also used 
to determine whether the pulses coming 
from the interrupters are used to drive 
the counters up or down. 

The only other circuit needed is an 
initialization circuit that drives the pen to 
location (0,0) and clears the counters. 
This is used to synchronize the counters 
and pen when the plotter is first turned 
on. 

As to the circuits which actually drive the 
motors and pen solenoid, these depend on 
the components themselves. If you wish to 
drive the plotter directly by software, the 
two coordinate 1/0 ports are used to read 
the current location of the pen. A software 
routine then decid es how to move the cross
bars, one step at a time, to get to the desired 
point. However, this requires more com· 
mands for the plotter, such as X up, X down , 
Yup, Y down. 

With this hardware method you run into 
what I call the 45° syndrome. Since the 
motors turn at about the same speed, the 
pen will tend to move at an angle which 
is a multiple of 45°. For example, if the 
pen has farther to go in the X direction, the 
pen will reach the proper Y coordinate first, 
giving a line with two segments (figure 4) . 
If the line you wish to draw is a multiple of 
45°, drawing axes and such, then this 
presents no problem , but with lines at other 
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Word P1ocessors are here. Just thumb 
lhrnugh 1he pages or this magazine. 
There we al least five diUerent com· 
panles selling lham. So, which ono's for 
you? How do you Judge the diller
ences? And whal about cost. Are you 
wllling 10 pay the 300 plus dollars lhat 
some ol 1ne companies are asking? 

~{!yi~ :~:~ !~d~~a~~~,~~t~Y 
category! 

Features? AUTOTYPE haS more pow
erful fealUfOS than ANY other Word 
Processor on the market. But, don"I 
lake our word. Go ahead, compate! 
AUTOTYPE has an ••elusive MACRO 
programmlng capability. No other Word 
Processor can make that claim. AU· 
TOTYPE also has a scratch Holding
&Her. Agaln, no one else even comes 
close. 

Price? AUTOTYPE beats 'em all ! With 
a prlce leg ol 5195, AUTOTYPE ls well 
below 1he ccmpelition . But , again, don"t 
juSI la.ke our word. Go ahead, look for 

~~!:11b· s~~~~r~~i1n~!o~~T~s~~~~ 
ol using a word processor! 

CAN I MOVE PARAGRAPHS 
AROUND? 

YESI AUTOTYPE has a Holding Butler 
that can be used 10 save any amounl ol 
1ex1 and then Unhold 11 10 the locallon 
you warn . AUTOTYPE even al lows you 
10 do munipla Unholdsl 

CAN I MERGE CUSTOMERS 
NAMES INTO LETTERS? 

YESI AUTOTYPE conlalns a · merge" 

~~~~:c,~~e~~-8th~~.yar~h&11?~:dte~~r; 
printed, a separa1e Ille ma)' be merged 
lnlo 1'1o lotlor and then printed l An
other leature that NO OTHER WORD 
PROCESSOR has! 

CAN I ENTER TEXT IN SOME OTHER 
FORMAT THAN 64 CHARACTERS 
WIDE? 

YES! AUTOTYPE has a screen redi
menslon command. The screen can be 
se1 lrom 16 characters wide to 120 
characters wide. There's even horizon
1a1scrollmg10 view the texll Once more. 
we"re far beyond the competition! 

CAN IT HANDLE TEXT LARGER 
THAN MY COMPUTER S MEMORY? 

YESl Mesi othe1 Word Processors de
mand 1ha1 the enlire lexl be inside the 
computer AUTOTYPE anows you 10 
· spool"' your 1eX1 from the disk. This 
means lhal you can ha1o1e edit liles lhat 
are over 200 1ypo wrlnen pages long!! 

CAN IT UNDERLINE? 
CAN IT BOLDFACE? 
CAN IT INDENT? 
CAN IT HYPHENATE? 

YESI YESI YES! YESI AUTOTYPE 
has ALL rhe s1anc1ard Word Processor 
lee.lures including underlining texl, 
boldface printing and paragraph ln 
aootauon. AUTOTYPE aJso has soft 
ano hard hvphans. Sof1 hyphens are 
usOO at tna end ol llnos and di.sappear 
lf mo1o1ed1 

WHAT ABOUT INSERTING IN THE 
MIDDLE OF A WORD? 

Certainly! AUTOTYPE allows Inserting 
anything anywhoral You can move 
single letters or enlire chaplers right 

~~i·~ep~~~~I ol any word . Now 
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CAN IT SEARCH AND REPLACE? 

YESI But, there"s morel AUTOTYPE al
lows simple searches or search and re
p lace. AUTOTYPE also allows wild 
card characters In the search string for 

r~~:~~rAu~~hAA?t~~~:~~~0::: 
erlull WORD PROCESSING 
CAN IT DO AlJTOMATIC PAGE 
NUMBERING AND TITLING? 

Ot Course! Any length title up to the 
current ijne length. Page numbers can POWER IS HERE! 
start anywhere. And if that's not 
enoug'1 , Iha number of blank lines 
below the tille is adjustable! With AUTOTYPE®
DOES IT HAVE " DYNAMIC" PRINT 
FORMATTING? 

OH YES! And with a tlare! The pages 
lhal you see printed here wete all 
printed from the same file. Only the print 
MACRO was alleredl Whars more. 
lhey were an printed on a standard se· 
ri al prinler. Complete -dynamic" print 
formatting can be accomplished with 

NO alleration ot textll Let's see the Mail To:compelition make that daiml 
INFINITY MICRO 

CAN IT DO SUBSCRIPTS AND 
SUPERSCRIPTS? P.O. BOX 4627 

SANTA CLARA, CA 95050YES I Once again, AUTOTYPE has the 
features 10 be called a lrue proces (408) 988-1867so1 ol words and not iust another word 
processor. 

VIDEO 
CAN IT VERTICAL TAB? D 	 Memory mapped Video at CCOO 

hex. as 64 characters by 16 lines. ~;~~~p~~~:~~~hr:~~~~~!f~:b;: 
Processor Tech or equivalent. tor two column printing. 

CAN YOU A[)JUST THE INDENT, D *Cursor addressable terminal. 
LINE LENGTH AND 
JUSTIFICATION? (ADM-3A) 

D 	 *Cursor addressable terminal. 
(HAZELTINE 1500) 

COMPLETELYI Either In the text itsell, 

~rth~a~~~,' ~cRg1."8n~0~UiQ~p0E 
gives you that kind ol choice! DISK 
WILL IT EXEClJTE A SERIES OF D 	 CP/M on IBM standard 811 

COMMANDS AUTOMATICALLY? 

D 	 CP/M on Micropolis MOD I YESI That"s one of AUTOTYPE's stan
dard features. No 01her Word Proces· D 	 CP/M on Micropolis MOD II sor has !he ease of use or the powerfu l 
commands that AUTOTYPE has. 0 CP/M on North Star 
ARE THE TABS ADJUSTABLE? O 	CP/M on Double Density 811 

All tab stops are displayed graphically Please specify Manufacturer. 
wlth a simple command. Tab removal 
and setting are simple cursor move· 

NAME -------------- 
~:'e15"~~~$~i~~,~~r~ ~~~:"1!~1 ~~ 
set They're all laid out In front ol you! AODAESS -------------

CITY _ ______ STATE _ ZIP __HOW MUCH DOES AlJTOTYPE 
COST? 

PHONE ------------- 

answer. It's simple. We wanl you to use 
$195. This question is lhe easiest 10 

Please ship __ AUTOTYPE disks 
your computer to its fuOest extent. And 
we want you to be able to do it at a and manuals immediately! Please find 
reasonable price. This is the one area 
where our compeli tlon is way ahead enclosed$ @$195/each. 
of uslt They simply cha1ge more than 
we do! *Available Nov-Dec of 1979 
HOW DO t ORDER? Copyright © 1979 Infinity Micro 
We lhought you'd never ask! Jusl fill 
oul the order form below and mail to 
INFINITY MICRO. Or call us directly 
and pl ace your order. 11'11 be shipped 
the same day. 
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angles it wil l become apparent, especial ly 
if the lines are very long. 

If, as in most plotting, the increments are 
very small, this problem is no more serious 
than the usual stepping phenomenon that 
occurs on most plotters . With the software 
driven plotter, the routine can smooth a 
long line out by adjusting the increments 
in the X and Y directions. 

The decision of which method to use lies 
mostly in the use to which you will put the 
plotter. If you 're drawi ng long straight 
lines, then by all means use the software 
driven method. If you are like me and pl an 
to use it mostly fo r plotting fu nctions, the 
hardware method is much si mpler to use 
because the length of the line segments tends 
to be short. 

Design Deta i Is 

In designing a plotter for your own use, 
there are three facto rs to keep in mind. 
They are the desired resolut io n, the size of 
the plotting area and the number of bits 
used for the coordinates . Determining 
any two of these facto rs automatically sets 
the third. 

For instance, in my design I used a reso
lu tion of 0.05 inches (0.13 cm) and an 8-bit 
coordinate system. This gave me a plotting 

area of 12.8 inches (33 cm) squMc. Thal 
was big enough for me. 

T he drive shaft is what causes probl ems _ 
In order to have an exact ly evenl y spaced 
set of holes on the disk, you have Lo have 
a shaft with a circumference th at is a multi· 
pie of t he resolution, in this case 0.05 inches 
(0.13 cm). This is no t easy. Short of going 
to a machine shop and havi ng th em turn 
ou t spec ial drive shaf ts, I decided to search 
for a stand ard diameter· that would come 
close. One hal f inch wor·ks out fa irl y we ll. 

With 3·1 holes in the disk, the fonnu la: 

RES= (7r x DIAM)/H 

gives the true resolutio n. Here, 1T is 3.14 15, 
DIAM is the drive shaf t diameter (0 .5 
inches), H is the number of holes and RES 
is the true reso lu tion, in this case 0 .05067 
inches, which was close enough to 0.05 to 
su it me. 

What this form ul a mea ns is that the holes 
divide the cir·cumference of the drive shaft 
into 31 segments, each one 0.05067 inches 
long. Thus as the cable comes off the shaft, 
driving it one hole means tha t the crnssbar 
will move 0.05067 inches . 

The only other cri t ical parts arc the cross· 
bar slides since the crossba rs must glide 
smoothly .• 

Low Power 32K RAM for Heath® 
HB computers 

only $479 
DG-320 32K RAM FEATURES: 

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. 

Hc:dlh ~ and Ha or~ 1~9iste1t:d trademarks ol Uie Hedth Corpo1ation, Benion Marbm, Michi~d11. 

~ELECTRONICa •1::1 DEVELOPMENTS CO. 

D•G Electronic Developments Co. brings you a totally 
compatible, fully assembled and tested 32K RAM for 
Heath"' HB 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 DG
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 the same 
address space. The DG-320 is the ideal answer to expan
sion of the Heath HB computer . .. Low power consump
tion, low price, high capacity, total engineering and exact· 
ing production methods. 

Ordering lnrormation: DG-J2D RAM available only frnm DG E.lecttornc 
Developmen1.S Co.. P.O. Box 1124 , 1827 South Almstrong. Denison, Texas 
75020. Check, money-o rd er. VISA or i"\aster Cha1ge. Phone orders accepted 

on charge orders. NO COD's. Foreign orders add 30%. TeXi.ls rt=sidenLs add 

5~. For VISA or ~1aster Charge orders cdll 2 I 4·465 -7605. $479.00 lreight 
prepaid. 
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Discover 

the most organized (and inexpensive) way to keep up with 

what's new in computer techniques and management-

The Library ofComputer and Information Sciences 

I Pu bl ishcrs' Prit'c> shown) 

62620. MI C ROCOMP TE R HANDBOOK. 
Cltarl<1s ]. Sipp/. Detailctl reference to the technology 
and applicauons or microprocessors. $ 19.95 

79 155. SOFTWARE fNTERPRETERS FOR MI
CROCOMPUTERS. Tlto111<1r C. Mclntin" How 10 
design a rel iabk software interpreter for any micro
computer system. S 18.95 

70093. PRIME R FOR SMALL SYSTEMS M.AN
AGEME T. Gradi• M . Easley. Spells out the super
"isory ski lls needed in the day-10-day administration 
of a small computer complex. $18.95 

53704. HOW TO DESIGN.t BUILD AND PRO
GRAM YOUR OW WOKKfNG COMPUTER 
SYSTEM. Robert I? 1-/aviland. $12.95 

49600. THE F T RE WITH MICROELEC 
TRON ICS. Barron and Curnow. Shows how future 
dc\OclOpmcnts wi ll transform every asca of society 
from the factory 10 the home. $17.50 

42303. A DIS ll'LINE OF PROGRAMMING. 
EdJger If{ Dijkstra . Impressive new programming 
tools to solve problems 1ha1 range fro m the everyday to 
1hc complex. $20.95 

55353. INFORMATION RETRIEVAL SYS
TEMS: Characteristk s, Testing, a nd Evaluation. 
f'. lfli/frtd La11caster. A comprehensive and practical 
introduct ion 10 information retrieval. Sl9.95 

40071-2. COMPUTER SYSTEMS PERFOR
MANCE EVALUATION. Do111eniw Ferrari. Ca11111s 
as 2 ofyour J books. S29.95 

79167. SOFTWARE RELIABILITY GUIDE
BOOK. Roberr L. Glass. Spells ou t all the technologi
cnl and management techniques. SIR.95 

59920. MJ\NAGEME T: Tasks, Responsibilities, 
Practices. P' t"r f'. Drucker. The skill , techniques and 
tO<>ls a good executive needs 10 stay effective in 
modern management. S17.50 

39890-2. COMPUTER DATA-BASE ORGANl
ZATION. ]a111et Marri11. An invaluable plan ning tool 
hoving over 20 diagrams. Counts as 2 of your 3 
books. S26.50 

5055 1. GRANTS: How IO Find Out About Them 
and What to Do Next. Virgitiia P. lfllt ite. St9.50 

Circ le 88 on Inqu iry ca rd . 

Take any 3 books 
(values to $64.85) 

for only $1.00 each 
if you will jnin now for a tria l period and 
agree to take 3 mon: !iooks-at hands11me 

discounts-mW the next 12 months 

62748. MlNICOMPUTEl~ SYSTEMS: Organi
zation, Prog·ramming,, :l n<l Applications. J::cklr mH'"' 
a11d .Horris. 21.95 

41i85. DEBUGG G SYSTEM 360/370 PllO
GRAM S I NG OS Al'iD VS STO!lAGE 
DUMPS. D. N. Ri11<ijl<isc/1. A upcrinr guide to 
s torage clump dchuggm~. lll ustrauon< , exa mples, 
,ample dumps. $19.95 

40010. COMP TEn POWER FOR THE SMALL 
BUSINESS. Sipp/ and Dlllr l. I\ complete and practi
cal guide 10 micro ;md mini computers that will meet 
the need< o r your small business. 15.95 

87218. THE WlRED SOCIETY: A Challenge For 
Tomorrow. ]t1111"s .ll11rri11. I-l ow the modern revolu 
tion in ldccommunic:uions poncnds \ 'as1 changes in 
the way we live ont.I t.lo businc><. Sl2.95 

39858. COMrUTER AlllTHMETIC: Principles, 
Architecture, and Design. Kai Hu1cu1f'· Covers 
algori lhmic flow charts, arirhmctic and Boo i.:an cqua
1ions, schcnrntii: log ii: circuit diagrams. 422 pages~ wi1h 
over 230 illustrat ion>. $21.95 

32 268. ADVANCED ANS COBOL WITH 
STRUCTURED PROGRAMMI G. Gary D. 
Brimm. $I9.95 

45380. TH E ENTR E PRENEUR'S MA UAL: 
Business Star•- 1ps, Spio-OITs, a nd lnnovativc 
M.aoagemcnl. Riclra rd M. ll'11tir,•. Jr. StG.95 

32485. ALGORITHMS + DATA STR Cl'UltES 
= PROGRAMS. Nikla us \fl ir1h . S20.95 

39737-2. COMPACT NUMERICAL METHODS 
FOR COMPUTERS .]. C. Nash. Hundreds or ways 
10 so lve mathematical problems on small comrm1crs. 
C011111S as 2 ofyour J books. S29.95 

-EXTRAORDINAR¥
VALUE! 

44900-3. ENCYC LOPEDIA OF COMPUTER 
SClENCE. /""iitcd byiJ11rhony Ralston and Ch~st«r C 
M eek. More than 1550 outsize pages of infor mat ion on 
every aspcc1 of compuu.·r science-from algebra to 
automat:.1 lhcory, from basic terminology to string
proce ·sing languages. 470 aniclcs by 208 ex pen s. 
Over 700 chart s, tahlc<, graphs, and diagrams. Count• 
as J ofyour J books. S60.00 

rr 1hc reply card has been removed, please write lO 
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Dept . 7-AA9, Riverside, N.J. 08370 

10 ob1ain membershi p information and applica tion. 
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'' TRS-80 USERS! 
lbwSaltllllare ,,
Supermarket 

Now 
In Stock! Understandable! Indexed 

Assembly Language Routines. 

SARGON was the BEST 
SARGON II is MUCH 

BETTER! 

Z80 Software Gourmet 
Guide And Cookbook 
from Scelbl. $14.95 + $1 postage. 

Seven levels of play . 
faster, better end game .. 

randomized opening. SPECIAL 
PURPOSE

$29.95 

Moving Signboard by Circle Enter

Sr. 

STRANGE 
ODYSSEY 

THE 
COUNT 

SCOTT ~DAMS' 
ADVENTURES 

CUHl\11 $14.9£> 

Combination• on dl1k: 
2 for S24.95 
3 for S39.95 

GAMES 
Werl1re I 4-game anthology, Level II, 16K $7.95 
Beckgemmon by Scali Adams.Level II, 16K 

$7.95 

X·Wlng 11 by Chris Freund. Level II , 16K $9.95 

Telpen by Art Canfll . Level II, 16K $9.95 

Sergon Cht1H by Dan and Kathe Spracklen. 

Level II, 16K $ 19.95 


CheH Compenlon by Michael Kelleher. Level II, 

16K $7.95 


ThrH D Tic Tee Toe by Scali Adams. Level II, 

16K $7.95 


Concentration by Lance Mlcklus. Level II , 16K 

$7.95 


Amezln' Mezt11 by Robert Wallace. Level II , 16K 

$7 .95 


Tim• Bomb by Dav id Boh lke. Level II , 16K $4.95 


BOOKS 
S1rgon Hendbook by Don & Kathe 

Spracklen . $14.95 plus $1.00 shipping 

and handling. 


Th• B11lc H1ndbook by Or. David A. 
lien. $14.95 plus $1 

Z80 lnatructlon Hendbook by Scelbl 

Publications. $4.95 

The Little Book 01 BASIC Style by 
John Nevison. $5.95 plus $1 

TRS·80 AHembly lengu1ge Pro· 

gremmlng by Wiiiiam Barden, Jr. 

$3.95 plus $1 


lnlroducllon to TRS.-0 Grephlca by 
Don Inman. $7.95 plus $1 

LHmlng L1vel II by David A. Lien. 

S15.95 plua S1 


Life Two by Leo Chrlstopherson. With sound 
·Level II, 16K $14.95 

Android Nim by Leo Chrlstopherson. With 
sound . Level II, 16K $14.95 
Cubes by Leo Chrlstopherson Level II, 16K $9.95 

MHtermlnd II by Lance Mlcklus $7.95 
Mutermlnd II · Source list ·$20.00 
Robot/Brukeway Game duo by Lance Mlcklus. 
Level II , 4K $7.95 

Tycoon by David Bohlke. level II, 16K $7.95 
Slalom by Denslo Hamlin. level II, 16K $7.95 

9 Gamu for Preachool Children by George 
Blank. Level II , 16K $9.95 

Ten Pin by Frank B. Rowlett , Jr. Level II, 16K 
$7.95 
Ati antic Balloon CroHlng by Dean Powell. Level 
II, 16K $9.95 
Spece Bettlea by Level IV, level II , 16K Tape or 
32K Disk, Tape -$14.95, Disk · $19.95 

library wi th 200 

prises. Level II. 4K $9.95 

Hlatog11ph/Sc11tergr1m by Gary S. 

Breschlnl. Level II , 16K $9.95. 

Simple Simon by George Blank. Level 

II. Written In BASIC. $4.95 
Meth Drill by K. L. Brown. Level II, 16K 

$4.95 

RPN Calculator by Russell Starkey. 

Level II. 16K $9.95 

Hem R1dlo by Michael Kelleher. 

Level II , 16K $9.95 

Ham R1dlo ARS 1.1 (32K dl1k) S24.95 


Electronic• AHletent by John Adam· 

son. Level II, 16K $9.95 


Preflight by Stephen Hobbler. Level 

II , 16K $20.00 


B11lc St1t11t1c1 by Steve Reisser. 

Level II, 16K $20.00 

Drill M11tere by Computer Graphics . 

specify title desi red. Level II, 16K 

$7 .95 11ch. German, Russ ian , Italian , 

Spanish, or Music Theory 

Keybo1rd·80 by John Adamson. Level 

II , 16K $9.95 

Ster Trek 111.3 by Lance Mlcklus Level II , 16K 
$14.95 

Dog Ster Adventure by Lance Mlcklus. Level II, 
16K $9.95 

S1l1rl by David Bohlke. Level II , 16K $7.95 

Treasure Hunt by lance Mlcklus. Level II, 16K 
$7.95 

'Round the Hom by George Blank. Level II, 16K 
$9.95 

Pork B1rrel by George Blank. Level II, 16K $7.95 
K1mlkeze by Rus•ell Starkey. Level II, 16K $7.95 

All Stu BHt1b1ll by David Bohlke. level II , 16K 
$7.95 

Berrlcede by Small Systems Software. Machine 
Language -$14.95 
Journey To The Center 01 The Earth by Greg 
Hassett. Level II , 16K Tape $7.95 

Pentomlnoea by James Garon. Level II , 16K 
$7.95 
Sneke Egga by Leo Chrlstopherson. With sound 

Level II, 16K $14.95 
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~•liillllllll••••••••••••••..i Add Superzap, Directory checks, other utllltles. 

• A lrademark of Rad io Shack and Tandy Corp. 

Circle 91 on inquiry card . 

NEWDOS by Apparat $49.95 

NEWDOS + by Apparat $99.95 

M•chln• L•nguage Monitor by Small Systems 
Software. Level II, 16K $26.95 
ThrH Monlto,. lor Dlek by Small Systems Solt· 
ware. Disk for 16 through 48K (all In one) $29.95 

KVP Extender by Lance Mlcklus . Tape · $29.95; 
Disk· $34.95 

KVP 232 by Lance Mlcklus · KVP adapted for the 
TRS-232. Tape . $29.95 

ST80 Smart Terminal Level II , 16K $49.95 
ST800 Smarter Terminal for disk systems. 
$79.95 

Micro Text Editor by Don Coons. Level II , 4K or 
16K 59.95 

TAS 232 by Small Systems Hardware • $49.95 

Percom Dlek DrlvH Sing le or dual, tor TRS-BO's. 
Single drive -$399.00; Dual drive . $795.00; Cable 
required · $29.95 

ASK ABOUT OUR FREE 
HARDSIDE CATALOG 

TO ORDER (9AM · 5:30 PM, EST) 

TOLL-FREE 1-800-258-1790 

SoltMtare&change

603·673-5144 
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IMPORTANT 

No sales tax• 

All C.O.D.'s or special • 

delivery orders are a mini· 
mum of $5 for special 

handling 

When ordering Parcom • 
please add $5 each, 

packaging and handling fee. 

PRICES DO NOT • 
INCLUDE SHIPPING 

Text-BO by Frank B. Rowlett, Jr. For 32K disk 
systems $59.95 

8080·Z80 Conversion Level II , 16K $15.00 
Renumber by Lance Mlcklus. Level II, available 
In 16 through 48K (specify when ordering) $7.95 
Renumber aource llatlng $20.00 

Electric Pencil by Michael Shrayer. Powerful 
mach ine language word processing system. 
Level II, 16K tape · S100; Disk version · $150 
Level Ill BASIC by Microsoft. $49.95 

Level I in Level II by Apparal. Level II, 16K$15.00 
For1ran by Microsoft. 32K · 2 Disks. New low 
price $195.00 

HARDWARE ACCESSORIES 
Cenettea boxes of ten each. C-10 · $6.50 plus Floppy Armour™ Prot9Ctlve envelope !or thlp· 

Sl .00 shipping ping lloppy dl1k1, S·peck ·SUS plue S1 .00 •hip

C-20 · $7.50 plus $1 .00 shipping ping end hendllng 


Dlakettea Dysan, (premium quality) box of 5 
 NEW DOS -$24.95 plus $1 .00 shipping; nationally known 
brand, box of 10 • $34.95 plus $1 Eliminate 90% ot the hassle of a disk system by 

replacing your TP«;-DOS with NEWDOS! faster, Dlakette Storage Box $5.00 
more reliable, many more fealures $49.95. 

or 

NEWDOS+ ...... . ..... , , ..... ...... $99.95 

PACKAGE PRICE $150 
SEPARATELY: 

MACRO ASSEMBLER $80. 

FORTRAN $8C. 


BUSINESS 

Inventory 11.2 by M. Kelleher and R. W. Robitaille, 
Sr. 16K disk systems $59.95 

Inventory Syattm 11.3 by M. Kelleher. Improved 
version, $79.95 

Inventory 'S' by Roger W. Aobltallle, Sr. Level 11, 
16K Tape ·$24.95; 32K Disk ..$39.95 

Peyroll by Stephen Hebbler. For disk systems. 
32K $59.95 

Account• R9Calveble II by S. Hebbler. 32K disk 
systems $79.95 

Appointment Log by Michael Kelleher. Level II, 
16K $9.95 Disk version, $19.95 

Clenerel Ledger I by M. Kelleher, requires 32K 
Disk, $79.95 

Mall Llet II by A. W. Robltallle , Sr. 32K disk 
systems $99.95 

Small Buelneu BookkHplng by R. W. 
Robitaille, Sr. Level II, 16K. With journal -$22.00; 
Without journal • $15.00 

PERSONAL 
Typing Tutor by Roger W. Robltallle, Sr. Level II, 
16K $19.95 

Secret• of the Terot by John T. Phillipp. Level II, 
16K $9.95 

Biorhythm• by Frank B. Rowlelt, Jr. Level II, 4K 
$4.95 

Peraon•I Fln1nce by Lance Mlcklus. Level II, 
16K $9.95 

Adv1nced Peraonal Flnence by Lance Mlcklus 
tor 32K disk systems S24.95 

Hom• Flnanclal Man1gement by Michael 
Kelleher. Level II, 16K $9.95 

~lfo~@ 
by Lance Micklus 

The STANDARD 
in Smart Terminal 

Programs for the TRS-80 

(32K Disk) 

$79.95 

UTILITIES 

WANTED 
Used TRS-80 equipment! We buy and sell used 
equlpmenl. Call or write for details. 

SPECIAL 
$669. TRS-80 

16K, LEVEL II 
NO KEYPAD. 

SoltSlde(monthly) 

$18. 1 yr.,Bu lk Rate 
530. 1 yr., Overseas Airmail 

$25. 1 yr., First Class or Overseas Surface 
$38. 6 mos. w/cassette $68. . 6 mos. w/dlsk 

PAOQ/80(bl·monthly) 

$15. 1 yr., Bulk Rate 
$22. 1 yr.,Flrst Class or Overseas Surface 

$27. 1 yr. Overseas Al rm all 

SoltSid•'• AppleSMd(month ly) 

$15. 1 yr., Bulk Rate 
S22. 1 yr., First Cius 

SAVE $167. 

TRS·80 expansion Interface with our 
16K RAM, single PERCOM disk drives 
with cable, and NEWDOS operating 

system. $830. 

6 SoothStreet, Box 68,Milford,NH 03055 

http:16K$15.00


Circle 90 on Inquiry card. 

CP/ffi®I!=::===

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
MEW INDUSTRY STANDARD 
• Multi-terminal access. 
• Multi-programming. 
• CP/M-compatible. 
• Real-time features. 
• $300-Diskette and Manual 
• $i5-Manual only 

OPTIONAL SOFTWARE PACKAGES 

MAC'.. MACRO ASSEMBLER: 
• Compatible with new Intel macro standard. 
• Complete guide to macro applications. 
• $90-Diskette and Manual. 
SID™SYMBOLIC DEBUGGER: 
• Symbolic memory reference. 
•Built-in assembler/diassembler. 
• $75-Diskette and Manual. 
TEX'.. TEXT FORMATTER: 
• Powerful text formatting capabilities 
•Text prepared using CP/M Editor. 
• $75-Diskette and Manual. 
DESPOOL™ 
• Background print utility. 
•Use with CP/M 
• $50-Diskette and Manual. 

DI (]~[j~Tfll AESEflAl:rr 
P.O. Box 579• Pacific Grove, Callfomla 93950 

(408) 649-3896 

Aids to the Direct 
Reception of Weather 
Satellite Photographs 

William D Johnston, 1808 Pomona Dr, Las Cruces NM 88001 

A recent note in "BYTE's Bits" (June 1979 BYTE, page 
225 ) brought to the attention of BYTE readers the pro
spect of direct reception of weather satellite photographs 
by amateurs using home-built equipment. The purpose of 
this brief article is to expand on that note, and to direct 
the interested reader to a number of existing resources. 

Applications of the home computer in this field are 
many and varied . They include such projects as orbital 
predictions, antenna tracking calculations, signal error 
ana lysis, generation of map overlays, and weather 
system modeling, to name just a few . Most of the mathe
matical calculations involved are quite simple, requiring 
the use of nothing more difficult than high school trigo
nometry . A computer enthusiast can derive a great deal 
of personal satisfaction from writing software to arrive at 
the correct solutions. Those who are hardware oriented 
will want to go a step further and use their computers to 
drive a tracking antenna in real time . 

The 1968 report by Vermillion (NASA SP-5079) men
tioned in BYTE's Bits was not the first to appear on the 
subject. A comprehensive article on building a home 
receiving station appeared in QST magazine as far back 
as 1965 . Vermillion himself put out a number of other 
excellent NASA reports since the 1968 document, 
including SP-5080 and TN D-7994. Scientific American 
carried a construction article based on a design similar to 
the 1965 QST equipment. 

The great majority of technical literature on the sub
ject, however, has appeared in the various American and 
British amateur radio magazines over the past five or six 
years . A review of the annual indices (usually appearing 
in the December issues) of Ham Radio , QST, Radio 
Communication , and Wireless World will reveal a 
wealth of information. These articles are indexed under 
"Satellites, " "Weather Satellites, " "OSCAR," and 
"Facsimile ." The subject matter runs the gamut from con
struction details for homebrew state-of-the-art receivers 
and recorders, to surplus equipment conversions, to com
puter software for orbital calculations and antenna track
ing. 

An excellent book on the subject has been written for 
amateurs by Ralph Taggart. Mr Taggart is the author of 

148 January 1980 © BYTE Publications Inc 



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

Don'I settle for less lhan the total 
performance buil t into your Z80 
Computer. Wake up its enlire potential 
with an OASIS Operating Syslem 
the high-powered. professional software 
package that takes full advantage 
ol Z80 power. 

Utilizing optimized Z80 code . OASIS 
makes the system run faster. More and 
belier 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 
privi lege level, and file security. 
Opl ions: BASIC Compiler. spooler, 
lext editor and output processor, 

r' ---
I 

I 


Order OASIS direct lrom: 

I 
PLEASE 

Phase One System s, Inc. SEND ME: 
7700 Edgewater Drive, Suite 830 

Oakland, CA 94621


I Telephone (415) 562-8085 TWX 910-366-7139 


My compuler configura11on (specify make.disk sys1em.elc.) 

I 
I 
~ Srreel Address (No Box i' )__________I 
Clly Stale __ Zip 

development package. and more . 
Tl1e BASIC Compi ler is also an 

interpreter. complete with debugger. 
It makes programs run faster. takes less 
memory. and provides software secu ri ty. 
A first for micros . it's an OASIS exclusive. 

I FEATURES: S.r")-.J- l. M~l l)yr/U Cl AcCOUflhf1<Jll.' 1Jll· l,1 !nQ/ 

~ -! & fll'C .J 51.!:ur 1,. LOQ'O"l P,1· "'"' I!. P1 •• ,lcgn P1rii1~r.1.on 
i<eve<t (1$1. M ) 0<fec1 & Seaue"111 Fest Haro & i:-11"1'r>~ 0-;i.. Suppar1 
E.o.'cr.~ ·~ Ooc_u....-'!'fltaloi 

I 
OASIS PRODUCTS: Sng.::o-Us '0ocMl•rYJ Sy~!cm/\t.11h lJst'1" Qpetai.og 
Sflllcm/M,lcro Ae-1nea1.no :.~~mbic1 /0cb.JQgc1 / L 111~t"r /(ll<tof t 
Ou1pu1 rc~1 r ouna1 1c1 / SPOOlf:>l' /Commt1••<a!oOOG P<lcloiaf)c 'SCl'l l l 
Ooagro~ic & •.t1 ntt.'nance Ul•t.1>(>Sltn•Nact ,e EXEC UlllofJUif!JQ/ 


~ (1+"111ani B.•\SIC Com ~' 


OASIS IS AVAILABLE FOR: ;.i•o'i 0 !11"QS. l(.g l._! ll •<. u.is , .i.1111:-; 

0.g 1.Y GtOl..D'C'OJ"'.e-n'CO' .'cc1c• Gr~voe11.1.crn"•·ll101'• CO'ftri.• .cosu 
Norlt1 $:11• Or.,. ill'• Contrc-o, 1 RS·BO Moc II 'Vo1"1'l' o. .ir.cl omcrs 

MAKES MICROSS EMINISs
 

Multi-User OASIS, available for most 
compu ter configurations , gets even 
more performance out of you r system . 
It has all the Single-User features, 
PLUS a re-entrant BASIC Compiler. file 
and record locking, variable time-slicing , 
user-to-user communicat ions. and 
extended memory addressing . Al l fully 
upward compatible with Single-User. 

Documentation? .. . complete and 
extensive. And , of cou rse . there 's 
plenty of application software . 

OASIS operating systems. 
languages, development packages, 
system uti lities - all fu lly integrated , 
all from one source . 

Ask your dealer or manufacturer. 

o, s~::o::; 
OASIS (Includes Manual) 

0 Single-User Syslem $150 
Manual Only 
0 $17.50 

Amounl 

0 BASIC Compiler $100 D $15 
$2500 Mull1-User Syslem 0 $17.50 

O Ae-en1ran1 BASIC Compiler $ 145 0 $15 
SPECIAL WITH THIS COUPON: 
Svstem ANO BASIC Manual 0 $27.50 
Complete ln lorma1ion 0 $1 

0 Check Enclosed 0 VISA 
0 UPS C 0 D 0 Mas1ercharge 
Card Number: 
Expiration Dale: 
S1gnalure: 

Shipping $2 
$1 lor C.0.0. 
California 
residents add 
sa les tax 
TOTAL .J 


I 
I 
I 
I 
I
I 
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, 

(Ste inmuc1ion1 on r e~na) 

EQ CROSSING AT 67 DEGS 
TlME AZ EL RNG 
MINS OG OG KM 

4 l 77 0 3483 
5 178 3 3093 
6 180 7 2706 
1 183 12 2327 
8 186 18 1961 
9 192 26 1618 

10 202 37 1319 
11 223 49 1102 
12 262 55 1022 
13 299 48 1108 
14 318 36 1328 
15 327 26 1628 
16 333 18 1971 
17 336 12 2336 
18 339 7 2715 
19 341 3 :noo 
20 342 -1 3488 

EQ CROSSING AT 68 DEGS 
TlME AZ EL RNG 
MINS OG DG KM 

4 179 0 3479 
5 180 3 3092 
6 182 7 2708 
7 185 12 2333 
8 190 18 1971 
9 196 26 1636 

10 207 35 1347 
11 228 46 lhl 
12 264 51 1070 
13 297 45 1158 
14 315 34 1375 
15 325 25 1670 
16 331 18 2008 
l 7 335 12 2370 
18 338 7 2745 
19 340 3 3127 
20 342 -1 3513 

Listing 1: A small portion of a ty pical satellite tracking prin to ut 
generated on a home com puter. The data can be calculated in 
real time, or a perpetual-prediction printou t (ab out fifty pages 
long) can be prepared in advance. All calculations are based 0 11 

the exact location of the ground station that is to use the prin t
ou t. 

many of the articles that have appeared in the amateur 
radio magazines, including a very good introductory 
treatise for beginners . 

BYTE has published material which is directly 
applicable to the subject. This was related to computer 
generation of map overlays for satellite photos . It is a 
very handy capability to have on occasions when your 
received pictures show nothing but cloud cover and you 
need a system of reference (see my article series "Com
puter Generated Maps," May 1979 BYTE, page 10; June 
1979 BYTE, page 100) . 

Those who are concerned about the cost and complex
ity of such a project need not worry. It is entirely possible 
to assemble a station capable of receiving high-resolution 
photos (both visible ligh t and infrared images) wi th an 
outlay of less than $100. Excellent qual ity picture 
recorders, capable of recording images up to 19 inches (48 
cm ) square, are available on the surplus market for as lit
tle as $50. Recorders that produce pictures about 4 by 6 
inches (10 by 15 cm) can be found for as little as $10. 
Advertisements in the amateur radio magazines and visits 
to ham radio swap meets provide the best leads to equip
ment buys. Many of the previously mentioned articles 
even show you how to build a recorder from scratch, 
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fl yback swi tching device 
wi th a unique starting and 
restarting circuitry scheme Et'TE's Eits 
and a secondary winding 
mechanism which co unteract 
typica l power supply pro
blems of power dissi pa tionPatents Awarded and breakdown. to Apple 

The video display includes 
The US Patent Office has a special timing refe rence 

gra nted Apple Computer mechanism and a recir 
Inc, 10260 Bandley Dr, culating shift register tha t 
Cupertino CA 95014, two resolves the difficult ies 
paten ts for the switching involved in simultaneously 
power supply and color generating horizontal, ver
video-display designs used in tical, and color frequency 
the Apple II personal com signals. They also eliminate 
puter. many of the components 

T he AM-2 power supply normally required in a video 
is a 40 W, multiple-output display . • 
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Put the BYTE on the I RS with Aardvark 

In an era when computers are an integral part 
of business and entertainment, and computer 
software is more and more sophisticated, 
Aardv~rk 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 
liability. Aardvark will display and fill in 
facsimile Form 1040 and related schedules 
and, if connected 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 Tax) 

When Ordering Specify: 
TRS-80 16K Level 11 Basic 
Apple II 32K with Applesoft Basic 
Apple 11 16K Micro with Applesoft 
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 
calculate Income Averaging, Maximum Tax 
on Earned Income, Minimum Tax and Alter
native Minimum Tax. The Aardvark package 
is compatible with Apple II 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 also 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 

Form 4625 (Minimum Tax) 

Form 4726 (Max Tax) 

Form 6251 (Alt. Min. Tax) 


~rdvarlc 

Software 


MICRO TAX Ill $50 
Program 2 plus 
Schedule C 
Schedule D 
Schedule E 
Schedule SE 
Form 2119 - Sale of 
Personal Residence 

Coming Soon - Micro Tax 
Package for PETand Tl 
Systems. 

P.O. Box 26505 Milwaukee, WI 53213 

·~ 24 hrs. Call TOLL FREE 1-800-558-8570. ?days 
~I In Wisconsin 1-414-289-9988 

© Aardvark Software Inc. 1979 Circle 92 on inquiry card. 
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Listing 2: Part of a geosy11chro11ous satellite anten11a-poi11ti11g chart created 011 a home computer. K11owing ti1e station longitude of a 
particular satellite, one simµly refers to tliat entry i11 tlie clrnrt to fi11d rl1e ante11na-pointing a11gles. The illustrated example was 
prepared for a ground station located in Peterborough NH, site of the offices of BYTE Publicatio11s. 

using simple materials (eg: a kitchen rolling pin for a your name put on a mailing list maintained by the 
recording drum! ), if you cannot find or do not want to National Environmental Satellite Service, and receive 
buy a surplus recorder. this information by mail on a monthly basis. 

The necessary radio receiving equipment is also rea Some wea ther satellites are in geosynchronous orbits; 
sonably simple . lf you already own a general coverage tha t is, their periods of revolution are the same as the 
receiver, a converter can be built for as lit tle as fo ur or rotational period of the earth (ie: 24 hours ). Consequent
five dol lars. In fact , many public-service band radios and ly, they remain stationary with respect to the earth's su r 
scanners can receive the satellites directly (on 137.5 face. This makes life really simple because you do not 
MHz), and all you need to add is an outdoor antenna. have to track them. It is only necessary to compute the 

Satellite tracking should be a snap for the average com antenna pointing angles once for each satellite . A recen t 
puter enth usiast . The published literature includes many article about locating geosynchronous satellites in QST 
articles on satell ite tracking software. The only addi gives the procedure for doing this on either a pocket 
tional data you need is the time and longitude of the calculator or a home computer. 
equator crossing of an occasional reference orbit (once Listings 1 and 2 show portions of the output from 
every few weeks or so). Reference orbit information is typical home-computer programs for polar orbiting and 
transmitted daily via teletypewriter to most National geosynchronous satellites, respectively . The programs 
Weather Service (NWS) offices on the TBUS circuit. The that produced them are based on articles that have 
National Weather Service also carries the information on appeared in amateur radio magazines, and they require 
their high-frequency radio teletypwriter (RTTY) circuits. just a few seconds to execute. 
The American Radio Relay League station WlAW trans  As you can see, there are quite a few a reas of oppor
mits the same information by both voice and radio hinity for home computer projects in this exciting field. It 
teletypewriter. See any recent issue of QST for the is in triguing to receive real-time weather satellite photos 
WlAW transmission schedule. It is a lso possible to have right in your own home and to try to outguess the 
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weatherman! You can even use your computer to main
tain weather records over long periods of time to aid in 
your forecasting . 

I do not personally have additional advice to offer on 
construction details or equipment recommendations, 
other than to refer the reader to the many excellent 
articles already in print. I can, however, provide some 
assistance with tracking data. As an extension of a service 
I provide to amateur radio operators to assist in tracking 
the OSCAR communications satellites, I also provide 
perpetual orbital-prediction printouts for the current 
primary polar orbiting weather satellite, TIROS-N. (I 
have discontinued the printouts for all of the earlier 
weather satellites, but the service will be extended to 
include NOAA-6, which was launched in June 1979.) A 
printout showing antenna pointing data to all geosyn
chronous satellite locations, in one-degree increments, is 
also available . 

All printouts are computed based on the exact station 
location, and can be used directly for tracking or as a 
check on the accuracy of programs you develop on your 
own. There is a nominal charge for the printouts ($5.00 
for the TIROS-N printout, and $1.00 for the geosyn
chronous satellite printout) to help defray the cost of 
postage and materials . If you would like additional infor
mation about the printouts, be sure to enclose a self
addressed. stamped envelope with your letter. • 
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An Improved Maze 
Program 

David Lyons, 77 Elizabeth St S, Brampton Ontario, 
CANADA l6Y 1R3 

I enjoyed "My Computer Runs Mazes, " by David E 
Stanfield in the June 1979 BYTE, page 86. I agree that the 
form of the listing provided is easy to enter, but it could 
be difficult to modify the program for other systems. 
Therefore. l have compiled the following information 
which might help. 

The maze matrix will not print properly on terminals 
with line lengths other than thirty-two characters or 

Find out more. Send this coupon. 
0 Please send UCSD Pascal description and order 

form. 
0 Please send distributor and volume license 

information. 

Title______ ____________ 

Company________________ 

Address_________________ 

City/State/Zip ______________ _ 

Computer system _____________ 

Send to: SofTech Microsystems 

9494 Black Mountain Road 

San Diego, CA 92126 
 Byte 1 _________________________________________________J 
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Listing 1: Adding carriage return and line feed to maze display 
output . 

Hexadecimal Hexadecimal Instruction Operand 
Address Code Mnemonic 

0283 26 EB BNE $0270 
0285 BD 02 SF JSR C ALF 
0288 01 NOP 
0289 0 1 NOP 

without screen wraparound, since screen wraparound is 
relied 1won for the ca rriage return and line feed after each 
row of alternating X and space characters. These missing 
characters can be added by a modification to the 
appropriate printing routine, as in listing 1. 

Cursor-right and cursor-up characters do not always 
seem to be standard. The locations in which they occur 
are listed in table 1, if you need to a lter them. Contrary to 
what is implied in the listing in the original article, the 
maze-running program is contained in two sections of 
memory, one from hexadecimal 0030 to 0060, and the 
other from hexadecima l 0100 to 0784 . Also, the display 
memory is located between hexadecimal 0800 and 09FF . 

Now I shall suggest some possible enhancements . 
Provisions are made to open up corridors and set the 
goal , but not to replace a wall or remove the food except 
by redrawing the en ti re maze. By adding the patch in 
listing 2, the command table can be extended to allow the 
setting of an X at the current cursor location by pressi ng 
the X key. 

If the goal is not accessible in the maze, the same bran 
ches can be searched repeatedly before the search ends. 
This seems due to the search strategy of eliminating only 
the end location of a branch each time a dead-end is 
reached, even though the entire branch back to the 
nearest node could be eliminated when backtracking is 
necessary. The strategy can be modified so that dead-end 
paths are searched only once by changing four condi
tional branch (BEQ) instructions as shown in table 2. 

Listing 2: Co111111a11d table extension . 

Hexadecimal Hexadecimal Label Instrucl ion Operand 
Address Code Mnemonic 

0283 BD 07 85 JSR PATCH 
0785 8 1 58 PATCH CMPA #'X 
0787 26 08 BNE NFOUND 
078A BD 02 DD JSR BACKSPACE 
0780 86 58 LDA A #'X 
078F A7 00 STA A O,X 
0791 39 RTS 
0792 7E 02 03 NFOUND JMP RE STORECH A R 

Move-Right Character 

0318 
04 98 
0520 
0686 

Move-Up Character 

03AD 
056F 
069C 

Table 1: Hexadecimal uddresses of i11slmctio11s 11sing c11rso 1·
control clwracters. 

Hexadecimal Hexadecimal 
Location Branch Value 

05C8 42 
OSFB E9 
0624 27 
0643 E9 

Ta ble 2: Search strategy modification. Deposit the i11dicated 
bra11c/1 t>a /11 es into the corresponding memory locations. 

This change also has the added advantage of a ll owing the 
search to terminate on its own. You do not have to reset 
the computer if a loop is encountered in a maze. I hope 
that these comments will help others to enjoy this pro
gram .• 

How to Start and Run 
A Successful Business 


Hands-On-Techniques for: 


• 	 uncovering lucrative markets and prodm:ts For the businessman who wants to make a dime do a dollar's work, who 
• 	 using the basic components involved in a business plan (and some innovative wants marketing and sales boiled down to a commonsense discipline, and who 

wrinkles which wi ll help your plan attract capital) wants to be able to perceive the major fron tiers of American business in the 
• 	 approaching venture capital groups next decade, there is no better book. This is the sort of instruction for which 
• 	 money leveraging llusinessmen commonly pay consultants $50 an hour. The first investment you 
• 	 implementing management-by-objective, management·by·exception, and manage· should make. THE ENTREPRENEUR'S MANUAL can be one of the most pro· 

ment·by·mot ivation systems which maximize growth fitallle you' ll make. 
• 	 accomplishing market penetration 
• 	 a list of the keys that venture capitalists look for Satisfaction guaranteed 
• 	 a comprehensive list of venture capital groups that continually invest in Send $24.95 now to: Rabininc new ideas 
• 	 use of profit center controls P.O. BOX 942, N.Y., N.Y. 10004 

add $ I. 10 for C.0.0. 	 
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MICROSOFT CONSUMER PRODUCTS 

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! 
Announcing Microsoft Consumer Products. Dis
tinctive software packages bocked by the Microsoft 
name. Each is created by a top-notch programmer 
and comes to you ful ly documented. at a cost you 
con 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 simpl ify your programming . editing and 
debugging . Al l In a low cost cassette package. 
Don't waste time creating both source and object 
tapes-Assembler-Pius assembles directly into mem
ory. Supports macros and conditional assembly, too. 
Editor-Plus simplifies editing with extra commands 
like Substitute, Move, Copy and Extend. And 
Z-Bug;· the most powerfu l debugger ever available 
for the TRS-80, hos sing le step execution, d irect 
execution In calculator mode and symbolic refer
ences. And, you con use up to 8 breakpoints a t a 
time. with no need to remove a breakpoint before 
proceeding. For the 16K, Level II . cassette TRS-80. 
Priced at $29.95. 
Microsoft Adventure. Only Mic rosoft offers Adven
ture complete , as originally w ritten for the DEC 
PDP-10, now Implemented on personal computers. 
The ultimate fantasy/ logic game. Adventure a llows 
you to explore the depths of the " Colossal Cove:· 
collecting treasures and magic, solving puzzles. 
avoiding hazards and adversaries-including the 
dreaded killer dwarves. Don 't be fooled by Imita
tion or incomplete versions. Only Microsoft has it a ll. 
Adventure fil ls on entire disk with everything you 
need for your exploration. Written by Gordon Letwin. 
of SOFTWIN, Associates . Adventure for the TRS-80 re
quires a single-disk, 32K system. For the Apple 11: · a 
single-disk, 32K system with either the standard d isk 
or language cord system. For just $29. 95. 

Microsoft Typing Tutor. There's no easier way to mas
ter your keyboard! Faster and more efficient than 
any other teaching method, Typing Tutor helps you if 
you' re starting from scratch or simply building 
speed. The secret lies in Typing Tutor's exclusive TRM ·• 
or "Time Response Monitoring" software. TRM moni
tors your keyboard 20 t imes per second so the com
puter can eva luate your skill. Your speed .Your errors . 
Your weakest keys. Typing Tutor tells you where you 
stand then automatically adjusts itse lf to help you 
improve . Written 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 Ill 
loads from cassette tape on top of the Level II ROM . 
It gives you every feature of Disk BASIC except disk 
fi le commands. But that's not all -Level Ill's high
speed graphics turn your TRS-80" Into a virtual elec
tronic drawing board . And there 's program renum
bering. long error messages, quick shift-key entries. 
t ime-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 ore 
sold by computer reta ilers nationwide. If your local 
computer store doesn 't have them, ca ll us. Phone 
(206) 454-1315. Or write Microsoft Consumer Products. 
10800 Northeast Eighth, Suite 819. Bellevue.WA 98004. 

'TRS-80 Is a trademark of Rad io Shock Corp. ·"Apple II Is a trade
mark of Apple Computer. Inc.. .. Editor/Assembler-Plus and Z-Bug 
ore trademarks of MicrosoH. TRM is a trademark of The Image 
Producers. Inc. 
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Alpha Lock for 

Your ASCII Keyboard 


There are times when you need to 
hold the output of your keyboard in 
the uppercase mode for all alphabetic 
characters. A great deal of software is 
designed to accept only uppercase 
alphabetic American Standard Code 
for Information Interchange (ASCII) 
characters. The circuit given here is 
designed to be placed between the 
transistor-transistor logic (TTL) 
parallel output of the keyboard and 
the parallel input port on the com
puter (or the input to the parallel-to
serial converter in a serial data 
arrangement). The programmer will 
then be able to reduce the beautifully 
designed 128-character set to a 
102-character set . 

A quick glance at a table of ASCll 
characters will show that the 
alphabetic characters are easy to 
recognize. (Such a table appeared in 
"Complete ASCII" by David M 
Ciemjewicz in the February 1978 
BYTE, page 19.) They all have a 1 in 
bit 6 (the most significant data bit not 
considering the parity bit). Lowercase 
characters have bit 5 equal to 1, and 
uppercase characters have bit 5 equal 
to 0. lf the problem was as simple as 
this, the circuit shown in figure 1 
would do the trick. (I was inspired to 

About the Author 
Terry Conboy is employed as a staff 

engineer for microwave telecommunications 
developmerit at GTE Lenkurl in San Carlos 
CA . Interested in computers and digital com
munication , lie is an Extra class amateur radio 
operator and lias published articles in several 
l1am radio magazines. 
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Terry Conboy 

1231 Crestview Dr 


San Carlos CA 94070 


ASCII Binary Bi ts 6,4,3 Bits 2, 1,0 
Character 6543210 Octal Octal 

@ 1000000 4 0 
[ 1011011 7 3 
\ 
l 
/\ 

1011100 
1011101 
1011110 

7 
7 
7 

4 
5 
6 

101 1111 7 7 

1100000 4 0 
1111011 7 3 
1111100 7 4 
1111101 7 5 

"\, 1111110 7 6 
Delete 1111 11 1 7 7 

Table 1: The 12 ASCII characters with a binary representation having bit 6 (the most 
significant data bit, not considering the parity bit) equal to 1 that should not be shifted 
by the uppercase alpha-lock function . 

+5V 
Number Type +5 V GND 

IC1 7400 14 7 
IC2 7408 14 7 

96 96
IC 2 
7408 
3 0s' 

95 

84 B4 

83 B3 

82 82 

Bl 81 

BO 80 

Figure 1: A simple circuit to provide alphabetic uppercase lock. It causes the undesired 
shift of 6 punctuation and control codes in addition to the alphabetic characters. 



YOU JUST 
PEHSON.4L 

BOUGHT A 

WHAT;

YouJustBought 

a Personal What? 


by Thomas Dwyer and Margot Critchfield 

Whether you are a novice program
mer or an experienced computer user, 
this book 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 written in 
Radio Shack TRS-80 Level II BASIC in 
the areas of educational games, finan
cial record keeping, business trans
actions, disk-based data file and word 
processing. $11.95 ISBN 0-07-018492-5 

Circle 35 on inquiry card. 

..--------------------------------------------------------------------, 
Please send D ------ copies of You Just Bought a Personal What? 

Name Title Company 

Street City State/ Province Code 

D Check enclosed in the amount of $_______________ 

D Bill Visa D Bill Master Charge 
Card No . Exp. Date - -------
Add 60ct per book to cover postage and handling. 

~"11 70 Main Street ~)~
IKI[)~~ Peterborough, . New Hampshire 03458 ••nrll

•---------------------------·-----------------------------------------
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+5V 

IC I 
7 4LSl38 

6 CE 

4 CE 
5 CE 

04,_1_1 ________.4 0 

I 3 

15 4 

07t-7----~--tl4 5 
13 6 

12 7+5V 

IOK 

---7~STR 

IC 2 
74 LSl5 1 

I 

2 

+5V 

3 

2 

"SH IFT 
/ ENABLE" 

Y s/ 
C B AC B A 

3 2 

B6 

B5 

B4 

83 

82 

Bl 

BO 

I 
NOR MALO ALPHA 

LOCK 

9 10 
IC 3 

II 74 L SIO 

B6 

BS 

B4 

B3 

92 

Bl 

BO 

Number Type +5V GND 

IC1 
IC2 
IC3 

74LS138 
74LS151 

74 LS10 

16 
16 
14 

8 
8 
7 

per outputs from the decoder and 
data selector (those corresponding to 
the codes we wish to recognize), there 
can be case shifting at the proper 
times. The new circuit is shown in 
figure 2. 

When the high-order bits are 
decoded, the corresponding output 
goes to 0. If the low-order bits select a 
0 output from the decoder, the shift 
enable line will also go to 0. This 
allows bit 5 to pass through unchang
ed. If the alpha-lock function is not 
desired, allowing the active-low 
strobe input on the data selector to be 
pulled up to a 1 will force the shift 
enable line to 0 regardless of the data 
being sent. 

The use of low-power Schottky 
TTL integrated circuits allows adding 
the alpha-lock function while typical
ly increasing the load on the power 
supply by only 14 mA. The cost of 
the three integrated circuits will be 
easily under $2• 

Figure 2: An alphabetic uppercase lock circuit which shifts only the 26 alphabetic 
characters when enabled by the switch. 

develop this circuit by an idea 
description "Recognize Uppercase 
Letters Only with a Simple 2-Gate 
Circuit," in Electronic Design, July 19 
1977, page 106, written by Chacko 
Neroth .) 

Of course there is a catch . There 
are 64 binary combinations in which 
bit 6 is 1, and only 52 of them are 
letters . The remaining combinations 
are punctuation marks, with the ex
ception of the delete control code, as 
shown in table 1. If the keyboard 
omits these characters, the simple cir
cuit of figure 1 will force bit 5 low 
when bit 6 is 1 and the circuit is en
abled. However, if the keyboard does 
have these codes (and it probably has 
delete), remembering to unshift when 
necessary can be a headache. 

To overcome this problem, it is 
necessary to detect the 12 non
alphabetic characters and inhibit the 
shift automatically. My first thought 
was to use a multitude of inverters 
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and 8-input NAND gates (such as the 
system described by Steve Ciarcia in 
" Build a Keyboard Function 
Decoder," July 1978 BYTE, page 98), 
but there had to be a better way. Use 
of a programmable read-only 
memory would be nice, but it seemed 
like overkill and perhaps more expen
sive than necessary . 

The solution turned out much 
simpler than I expected. By forming 
the octal equivalent of the group of 
bits 6, 4, and 3 and of the group of 
bits 2, 1, and 0, as shown in the last 
columns of the table, the user can see 
that by detecting the coincidence of 
these combinations, the desired shift 
enabling line can be obtained. The 
lucky combination of octal numbers 
allows the use of a 3-to-8-line decoder 
(74LS138) to unscramble the 3 most 
significant bits of interest and an 
8-line multiplexer / data selector 
(74LS151) driven by the 3 least 
significant bits. By selecting the pro
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A Computer Generated 

Reminder Message 


Listing 1: Th e Tickler filing program written in M S! 14 K Disk BASIC. 

0100 F;EM TICKLER MESSAGE SYSTEM 
0200 STRING= 68 
0300 DIGITS= 0 
0400 LWE= 0 
0600 DIM R( 255 ) 
0700 Z=0 
1!'1800 A8=0 
0900 A9=0 
:1000 PR INT "TICKLER MESSAGE. 
1:100 INPUT " INSERT DATA DI SK 
:1:150 IF 2$=" 1~EW' GOSUB 6460 
:121]0 OPEr~ tt::l.0, "TI CKLR:< " FOR 
:1:11]0 FIELD lf::l.0 , N::l.=2 , N2=::<:, N3=6, rH=6, M$=68 
:1400 GET lf:l.0 
:14213 IF LEFT:HM$, ?>="TICKLER" GOTO :1.500 
:14 40 CLOSE 1110 
1460 GOSUB 6460 
:1480 GOTO :1200 
:1.500 R:l.= tn 
:1.600 R2=N4 
·1621] F'RINT " ENTER PRINT CONTROL RS FOLLOl·lS'" 
1640 I rlPUT " S=SELECT I•.,!£ , R=RLL ' 1-l=NONE ' U=IJPDRTE rn~L'I' " ' Z$ 
1660 IF LEFT$(Z$, 1.)("A" GOTO 162(1 
1680 IF LEFT:t <Z:S,1.) ) "U" GOTO 1620 
1 7130 INPUT " EtffER CURRENT Dl'iTE ( VVMMDD ) " , t>9 
:1.720 IF D9<.) WT <D9;• GOTO 1700 
:1.7<10 D1= WT ( D9/:1.0000 ) 
1 760 D2=D9-D1*:1.•30('H3 
1730 D2=INHD2/ :1.(J0 ) 
:t:300 Dl= [.> ::l: -D2 •'10•3 
:t.:~60 IF R8S<D1 - 89l>11 GOTO :1.700 
18:30 IF f1 8S<D2-f~ . 5) ) 6 GOTO 170•71 
'!.900 I F A8S ( D3-:1.6) >15 GOTO 1.7•7'0 
1.9,113 IF LEFT:HZ$ , 1.)="N" GOTO 2320 
1960 PR INT ·PRINT 0 PRINT 0 PR INT 
1980 I F A1.G : GO TO 2 6£10 
2r2rCJO FOF: Q=2 TO Ai 
202fl GET ffi.0 
20<10 1F IU<1 GOTO 2260 
217160 IF LEF T:t ( Z$ , L 1 "'" H" 
20:30 IF N3) C>9 GrJTO 230fJ 
20913 I F L EFT$<2$ .. 1 ) = "U " 
210CJ IF 2)0 GOT1j 214 (1 
.:::1.20 F·P.INT "EtffR\' TVPE 
:~....VH1 Z'::"·Z+1. 
.::1 ·~ 5 r=--=68 
2 1.50 I= I - 8 
21. ".i4 IF I ( .2(1 GOTO 2160 
21.56 !F mo·.t ( M$, L8 ) =" 

EM Pass 

President 


Computer Systems Consultants Inc 

1454 Latta Lane NW 

Conyers GA 30207 


S\'STEM" 
AND HIT RETURN", Z$ 

UPDATE 

GOTO 2100 

GOTO 21.9!~ 

Dl'iTE UPDATE MESSAGE " ' PR UH 

" GOTO 2150 
::::1-6 •} F·F.: INT" " ;C! ; TFf8 ( 8 ) ; rJ1 ; TA8 ( 1;;:; ) ; Nl ; " 
2180 IF LEFTS CZS,1. >="A" GOTO 2200 

" ; l-M ; TA8 C3:2),;"-"; LEFT$ ( M$ , l +S) 

2190 IF N1"'1 Ni=O 
2:::1J1) GOSU8 6 •:J(10
.:::::LG IF Ni):l.. N4=D9 
2220 REl-!RITE H:!.IJ 
22.-1 1;; ! F tli ) 1. GOTO 2::::00 
2260 IF A9<255 A9=ff9+:l 
22::'.:;0 ~~t (H "9 ) :::: 1.1 
:::: :::oo r·iE:n o 

02-i:iO F'RltH · F·UtH F'P.ItH · F·Ritff 
2121.:i PP. HIT "ErffER EllTR\-' r1Ui'18 EF:S 
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TO 8E DELETE[,;," ; 

Listing 1 continued 011 page 162 

Most people and businesses share 
the common problem of being 
required to perform some actions at 
definite future dates. These actions 
may be of a one-time-only nature, or 
they may be periodic according to 
some rule . 

The penalty for forgetting an event 
such as a birthday may be minor, but 
the penalty for neglecting to file an 
income-tax return may be more 
severe . 

Solutions to the problem are num
erous, and include the use of human 
memory alone, writing notes on a 
wall or desk calendar, or maintaining 
an ordered stack of notes and forms . 
The solution that I suggest here, call
ed the Tickler filing system, involves 
the use of a computer to help perform 
th is function. The program described 
here was written for a small 
maintenance service company which 
has, in addition to the normal 
requirements of small businesses , the 
necessity of keeping track of periodic 
preventative maintenance calls for its 
client companies. 

The Tickler system enables a clerk 
to input a series of messages, each of 
which has a starting date and a code 
indicating the type of repetition 
desired for the message . Each time 
that the program is executed, it can 
check a file of messages and print and 
reschedule all messages for which the 
time limit has expired since the last 
printing. T he clerk can then del ete 
and add additional messages, as 
required. Since the program contains 
no features that are specific to the 
maintenance service company, it 



THERE'S NO NEED TO COMPROMISE 

WITH COMPUPRO 
TM. 

We do n't compromise o n our designs so you don't have to compromise o n 
performa nce. Our expanded S·100 line is the answer to the needs of professional 
compu ter users - jusl ask the dealefS who spec ify our components when making up 
systems for scientific, commercial, and mdustria l app lie<ltlons . Speaking of dealers, 
Godbout products (under the CompuP ro '" name) are now available from more dea le rs 
than ver befor . . which makes il even e.1sier for you lo experience Godbout quality 
in person. Shop around, compare prices, and compare specs: we think we know whose 
products will earn a space in your computer. 

MORE NEWS FROM THE MEMORY LEADER. 
Th is month, we spoll ighl Econoram XlllA - an S-100 bank select board l hal's All Econoram• memories are fully slallc, run with 5 MHz (or slower) systems, 

completely compatible wilh Alpha Micro, Cromemco, and similar systems (all a Include a 1 year limited warranty, and generally come In th ree dltte rent con· 
bits ot the data word are available for bank select). Addressable on 4K bound· figurations to suit your needs - unklt , assembled and teslod, or qualified under 
aries. Available In 16K, 24K, or 32K configurallons; see list below (which In· our high-rellablll ty Corlltied Syslom Component program (200 hour burn·in, lm
eludes our ol her popular memories) tor prices. mediale replacement in event o f fai lu re within 1 year ot invoice date). 

Name Suss & r..iote.s Uokl1 Assm CSC 

SK Econoram llA S·100 $149 $179 $239 
16K Econoram IV S-100 $269 $329 $429 
16K Econoram VllA·16 S-100 $279 $339 $439 
24K Econoram VllA-24 S-100 $398 $485 $605 
16K Econoram IX-16 Dig Grp $319 $379 n/a 
32K Econoram IX-32 Dig Grp $559 $639 n/a 
32K Econoram X S-100 $529 $649 $789 
32K Econoram XI SBC/BLC n/a n/a $1050 
16K Econoram XlllA-16 S·100 (1) $329 $419 $519 
24K Econoram XlllA·24 S·1 00 (1) $429 $539 $649 
32K Econoram XlllA-32 S-1 00 (1 ) $559 $699 $849 
16K Econoram XIV S-1 00 (2) $299 $359 $459 
16K Econoram XV-16 H8 (3) $329 $395 n/a 
32K Econoram XV-32 H8 (3) $599 $729 n/a 
16K x 16 or 32K x 8 Econoram XVI - coming soon! 

{1) Bank selec t t>oatd addros$aib1o oo 4K oounda140r;. 
(2) Extended addressing (24 add re5s tlno s). Single block addressable on 4l<. bound3f ies 
(3) Bank 5e lect otillon for lmp1omenilng memory sysl ems grna1e1 lhan 641K.. 

------------------- Econorpm is a lrademark ol Godboul Electrontcs. ------------------ 

THE GODBOUT COMPUTER BOX: 
$259 desk top, $299 rack mount (UltlOduCtOry puCO) 

The Ideal home lor your computer. Includes dual AC oulle1s and luseho lder on 
rear, power switch , heavy-duty l ine tilter, black anodized lronl panel (wilh tex
tured vinyl painted cover tor desk top version); pre-drilled base accepts our 
high-pertormance S· 100 motherboards or types by Veclor, California Dig ital, 
and others. Rack mount version inc ludes slides lor easy pu ll -out trom rack tor 
maintenance or board changing. You can even cul a ho le in the tronl panel and 
put In a mlnl- lloppy . .. all In all, this is a l unctionat. versallle, and handsome 
enclosure that does justice to the tlnest computer sys tems. 

2708 EROM BOARD $85 unkit 
4 independently addressable 4K blocks, with dipswltch se lectable Jump start 

built right Into lhe board. Includes all support chips and manual , but does not 
inc lude EAOMs. 

ACTIVE TERMINATOR BOARD $34.50 kit 
Plugs In to any S-100 motherboard (although ours don' t need ii) to reduce ri ng 

ing, crosstalk , noise. and other buss-re lated problems. 

S-100 MEMORY MANAGER BOARD 
$59 kit, $85 assm, $100 CSC 

Now you can add bank select and extended addressing 10 older S-100 
machines like the Altair, IMSAI, Sol. Polymorphic, etc. Either use this board 
with our new extended addressing boards, or re1rotl1 our high densi ty 
Econ orams (l he ones with phantom or extra quallt ler lines) for use with the 
Memory Manager 10 gel up 10 Y2 a megabyte ot memory space for your com· 
puter. 

LIMITED QUANTITY SPECIAL: 
PASCAL/M'"' MEMORY! 

PASCAL can give a microcomputer with CP/M more power than many minis ! 
And tor a limi ted time only, you can buy an assemb led 32K Econoram X, plus our 
totally standard Wirth PASCAL/M'" 8 " dlskelle, for $799 (regular combinPd price. 
S999). Includes manual, plus Wirt h's detinltlve book on PASCAL: specify zao or 
606016065 version. Hurry - th is Is an lntroduc1ory special. 01ske1te only without 
memory board: S350. 

DO YOU SPEAK TRS 80**? 
We've been expanding the memory ol Model I TAS-60• • machines for over a 

year now with our low power, high speed memory expansion chip set (S67.20). 
Now you can use the same chip 10 expand memory in Apple, newer PET. Exidy 
Sorcerer, and Heath H89 machines - as well as expand a 32K Mode l II 
TAS-80 " • lo 48K or even 64K. And ii lhal isn't enough memory tor you , watch 
this space for news on our high-density, Model II compallble 64K board with 
bank select! · · rRS-80 Is a 1radema1k of 1he Tandy Corporallon 

2S "Interfacer" S-100 1/0 Board 
$189 unkit, $249 assm, $324 CSC 

Dua l AS-232 ports with lull handshake; EIA232C tine drivers and receivers 
11 486 , 1489) along with curren t loop (20 mA) and TTL signals on both ports. On· 
board crys tal con trolled timebase wil h independent ly selec table Baud rate 
generators tor each port (up to 19.2 KBaud). Hardware UAATs, 

HIGH-PERFORMANCE MOTHERBOARDS 
19 slot: $174 unkit, $214 assm 
12 slo t: S 129 unkit, S169 assm 
6 slo t: S 89 unkit, $129 assm 

Un.kits have edge connectors and termination resistors pre-soldered In place 
tor easy assembly, These boards exceed the latest S· 100 specs and wi ll work 
with 5 10 10 MHz CPUs. Inc ludes true active termina tion, grounded Faraday 
shield between all buss signal tines, and edge connectors lor all slots. 

3P PLUS S "Interfacer II" S-100 1/0 Board 
$189 unkit, $249 assm, $324 CSC 

Incorporates 1 channel of serial 110 (wi th all the fea1ures of a port trom the 25 
" lnlerlacer"), along wilh 3 lull duplex parallel ports. The parallel section uses 
LSTTL octal latches tor la1ched input and output data wilh 24 mA drive current . 
atlenllonlenable/and strobe bits lor each parallel port (with se lectable polarll yJ. 
Interrupts for each inpu t port , and separate 25 pin connectors wllh power tor 
each channel along wl l h a status port for interrupt mask and port status. 

TERMS: Allow 5'Yo lor Shipping 
ftxcess rolundl!ld . Cat re:s add 

1ax. VlSA1-/Ma.s1ercharge call 

our 24 hr , order desk at SEND FOR OURGmpuPro™1rom(415'J S82-0838. COD OK with 
sUeet a(jchess for UPS. Prices 
good lhrough co..,er month cl FREE CATALOGUE 
mag.azlne. 725 Wright St., Oakland Airport , CA 94614 415-561.-0636 
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Lis ting 1 cont irwed: 

should be of general use to other 
businesses and individuals needing a 
similar facility. 

A sample series of executions of the 
program appears in this article. The 
program provides prompts for the 
user aft r the file has been establish
ed . The user must enter NEW to 
establish the file . The ability to enter 
messages, message types, and starting 
dates should provide sufficient flex
ibility for virtually any simple ap
plication. 

Program Details 
The program in listing 1 was writ 

ten using a SwTPC 6800 running the 
MS! 14K Disk BASIC interpreter 
level 1.3. The hardware includes 
32 K bytes of main memory, one 
MSI floppy disk drive, and one low
speed (thirty character per second) 
printing terminal. The interpreter and 
this program require about 24 K 
bytes of memory. Since it uses ran
dom access techniques, adapting the 
program to a cassette tape system 
would be difficult. Implementing it 
on another disk system or on a 
timesharing system should not be dif
ficult. 

A flowchart of the major portion of 
the sys tem appears as figure 1. 

Initialization 
Line 200 of listing 1 sets the string 

length to 68 bytes . For those with 
SwTPC 8 K BASIC, this statement 
may be replaced with POKE (62, 68). 
Line 300 sets up the output routine to 
print numeric values with a floating, 
not fixed, decimal point. Line 400 
causes the output routine to ignore 
right margin considerations on out
put. 

Line 600 allocates an area of 255 
variables to point to those records 
that have been deleted and may be 
reused. Line 1100 causes the com
puter to wait until the clerk indicates 
that the proper disk has been 
mounted, since the data disk is kept 
apart from the program disk. Line 
1150 checks for the entry of the word 
NEW, which indicates that the data 
file d es not yet exist and is to be con
structed. 

Line 1200 opens the data file in 
update mode; the MS! BASIC 
interpreter allows opening data files 
in Input, Output and Update m des. 
Line 1300 defines the format of the 

162 J.mu>ry 1960 l& BYTE Publlc•t;ons Inc 

.::~~ ;j INF"tJ T II FOLLO~·IED 8\ 1 :EP0 11 
' C! 

~~88 IF ABS\Q) () !NT CQ) GOTO 2~20 
2400 IF Q)A~ GO TO 2 120 
2· 1~0 IF 0(1 GOTO ~~uu 
:~:o Ir G=l GOTO 2:20 
.::l-1,113' SET tt10=C! 
.:>1!S(; G~T it:!..(5 
2°1 8 0 I F t·H <i GOTO 2120 
25(~;) ~~'.L -=(~ 

2~20 lF f·r?<25c:; fr3-·A9+:1. 
25 :~0 H 1 H·;i ,- ,~ 

c..: ""::::;tio P£~·J F'. l TE 1J10 

~~~~ ~~+~T~;:~ ··~ o . ·· uELET~D'' 
11 .::~t2J 1; triPUT EnTEF-: T·/PE For=: ·JE ~·1 ft~ESSHGE ( O~C!tJ I T :?:1= HELP .i .. .. rl i 

..:;t;;;:;r) l F A8S •. i'1.L ><> lrH • Mi.' GOTO 26(i8 
2S·IO IF N:l=G U.OT•j '.74(Hj0
.:: s,,;o IF M-i-::10 GOTO ~:j.I() 
.,:;;:)1} PF·H,; 

T':PES ARE P.S FOLLOMS " 
1·_: ;",fij F·:- ~r~T ' J.,..:OF·EC IF l C L>ATE OrJL\"' 


.::;"i::o f ~: I .;T ·• 2-=l·JEE!':L'.'·'


.::;--·3e 2=8!J.JEEl<L".'"
:=·:-·r : ~r ,j 

.::·O-(i(; F"P UH '" -t=MOt lTHL'.' " 


.:: ·::..::::; PF· rr~r '1 0::=8 IMOtH!iL '."· 


.::;:~ . ;.; F·:o· rrn " S=C!LIHF:TEPL'.' ·· 


..::~:: :iO F·~: rrcT 7=SErTI -t'lr lNUliLL","'"
j, 

.:::-..::· i:1 F·F:: ~ ff " :~=r=1 : ~NUHLL\1 · • 
2'.?(a3 :-· F· ~ r rr '" 9-:-E'·.··E.t·(: i~ ( 1f!1

• 
15" 

.:::::r:::1:i F·RHH 
_.1) ..)J GOTO ~600 
':.On) l:!PUT "'EtJTER ::.'ATE FOF.: :1S:t·1 !'!SSHGE 
: .oc:;1; ~ c r12.: ::o:_:, rt2:=c., ~:. 

;:)>;(J IF r·n °·: :·· IrH·.r1: ; Qc)T•:: ::>:J· IC' 

:··;713 !) .-.;:- r ~T •, ~1:. / 1.:j ~lJCJO .' 

:.e::.:o ,).;:-:r;: -O·! + i;)~_lo:J 


:1~~0 os~ IrT ·D~/100 ) 
-: ·L;j·j (.1t:=C1S-!:"' '5 ~ ·J.tj!J 

: ·1 ·::i) ::: H8S• : .; -;j:jJ:' J."1. GOTG :(140 
? 200 !F A8S 1 '05-6 5 J:S ~oro 1Gq0 
:220 IF AeS(0~ -16 > ~15 GO TO ;o;f~ 
~ ...:-1(; rr~P:jf "ErHEF· r!E'.:OSRGE" ' fl '.f 
:.::r.;i) F ~:.:::~ < rtr :1 < .:: ~o-ro 12.:iO 
: .:: ·~•) t-1:3~ ~:,:; + 1. 


::.-. ~j 1~ . P r:i~:::· F19 GO Tr) 21,;13 

::. : ..::(; :1:-~.-1 .. 1-·!~:: ~ 


: -: . · ~ !F i-:1?:· ~ ~OTO .:::'.?O 

~~ n1 ·:~ ·· :~=1 

:.: r::o :=i ·t=fl::..~l. 
:.:::;u r-·; :~fl:.. 

::~·~ ~ :~1)~A2 GOTO 8800 
>: ~ ;(.. ·: [~ 1t1U:-H7 
:~ -'.·: C.L T .ffi(j 
:.i ..1(i · : ~~r 1 rt2=(;; · r·J.=--!" t ~: : nr~u:r 
:. -:':!j q ...p-:[.·9 
: : -:;~; .J r~ r t·L W1) Tt) 0:1000 , ::1:30 J~5.;:: 121) 2.5 60 , ::600 .. 164 Jj# J.680 J::.721} , .3; ;"C:C1 
: ..:·:;(i ..i:::-:-· 

[i·jTQ ·!(JU(; 
~~-Lit ~~~g Gr.: T1:t .:;J(i0 

. ~~jo r;.::-.L 


.. ~·~o CiC;TO ~(H.J(J 


:.~)j1j ri..::~.:: 


: '~.::o C::jTCJ ··l'JO(;

rJ..::-o= : 

G•j f1j :n3 1j •J 

GOTO ,, ,;1)1j 
: :--,.;;e, ! NPUT "'ENTER lllJl18EF: OF [)R\'S" , N:2 
: :so IF H85•-. rt:: )<~- Ir~T· :t~ ;' GOTCJ J.760 
::::oo !F A8So~2-5 1:J0,>:-01:?9 CiOTO 2.760 
:·~:::r: ::.oTo ~oo•:i 
qOOr3 F:El·lF: t TE ll H i 
·t O:::O GOTO 2600 
~J_, (;tj IF u1<2 ~:ETURri
6-:1:.::u t =l r~ r un/ 1.1:iuo1;i ;> 
6~~· --;ij r· ·~r~ 1 -! ,. ·1(j:1JC;O 

01-:,(1~ 1) J= l rlT • ... 1.01j) 
( .(1:j1j 1·;: ~.. - J"·:!.uO 
:,.l_:j1j [ F I :l.91)(; I=! i:1•:i0 
r:: t.::o ti' u:L· : OOTO €200 
•: .l. ·IOJ LJ"JS 1_18 ~!Jl](j 

~160 L·=C•+r~::: 

G1}Su8 7 ;.:0121 
~=~s:s r;:= •. · 1-1_900 ) *°'.l.(lO+.J ,'l ~ :l.(•0+~:-


f:...::J. •j l F rC<C' ~~ GOTO 6 12l:! 

r:.:;..::(· t~·£Tt.!~~·r~ 


..; -,·;•) lF ;n=:? GOTO 611'.:i 
f: ~..::o 1~ 1 +1~2 
>:.>PJ [F J<1:S GOTO ci4(10 
62~(J J=-1 -1.2 
.;:. :: ·~1; ! "I +i 
.;.. t~.!U GOTO 620~3 
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Why Should I Help A Hospital In Memphis? 


Because St.Jude Children's Research Hospital offers hope 

to stricken children wherever they may be. 
I. St. Jude Chi ldren ·~ Research Ho p ita! is Lhe poverty- level child1 ll1 . 

01ily institution dedicated so lely LO conquering 4. Treatment pr o edu•.:> developed by St. J ude 
atastroph i disca es of childhood . Childru1 ·~ Rt: e.11d1 t-1. u~p ital are freely dissemi

2. Since opening in 1962, St. Jude Ch ildren ' natt:d LU do tot~ .111d ho~pita l s all over the world and 
Research Ho pi ta! has bro ught hope in some of have been 11h..OlJ.,,u>.Hed into the standard pedi 
these di sease where previously none exi ted. a tri c liLc1.Hu1 e 

3. St. Jude Children's Research Hospi ta l 's im  5. St. J ude Chi ld1 en 's Resea rch Hospital de 
press ive studies of infantile ma lnu trition have be pends un µub li LOntri butions to continue its life
come Lhe basis fo1 government programs lo feed sa\'i11g work. 

St. Jude Children's Re carch Hospita l is uniqut . nder u11c 1uuf, its basic and c.JinicaJ doctors and scientis ts look 
for the answers that will save children in every comm uniL y 1 egardle~s of race, Lrt..>ed or religion. Children admitted to 
its research progra ms receive total medical tare a t no cos t. Some li ve a nd some die, but from these patiems comes 
the knowledge that may some day elimina te these dreadful diseases, g iving hope LO now hopeless children every
where. 

Why Help? 
Why hould you htlp? Because S1. Jude Chi ldren' Research H o,pita l knows no boundaries. Its impact 


is everywhere. Bt:cause you are. 


Danny Thomas, Founder 

SJ; JtJDE CHILDREN'S 
IIBSEARCH HOSPITAL 



Li5ting 1 co r1tin u ed : 

64'50 NPU T " ENTER NEl~ TO CLEAR OISK " , Z:t: 
6<1:31j I F Z :tC> "NEM'' RETURN 
6500 OPEN i\1 •:J , "TICKLRX " FOR OIJTF'UT 

S520 F IELD 111.0 , N1=2, rt2=J;, rr=-6 , N4 =-6 , M'.F-=6:3 

654U INPUT "ENTER NUMBER OF MESSAGES TO BE HEU ' IN F l LE" ' K 

6550 I F RBS (f~ J()- !NHK ) GOTO 654•j 

6560 IF K(:l.00 K=1.00 

65?•1 K=I r ~T( '-.K+2 ) / $)*3"

6 58(1 N:i=O ' t·l 2=1J · Ns=1 · r-l4 =K ' Mot= HT I CKLER MESSAGE SVSTE~1" 

6 600 PUT # 1•:J 

6620 N::=O ' N<t =•) · f'1$;" " 

6640 FIJR l:o2 TO K 

66S•j F·UT 11 10 

6660 NE~<T ! 

€6:~1j CLOSE il10 

r:;;-;y RETUF; rl 

;-'; j(J\} F:Er t 8STR•)N0r1! CAL () A', ' <D) FROi't '.'EAF; (, LI , /'!OtHH ..J ), [' AV~ IO 

7l: :::O T·1 ,.--I rH •. 1. 1.4-.J ).'1::: ) 

:"(;;415 T2=- Irff ( '· 1461.•"~ l +4:0;0o:'l+ T1 J >." ..; > 

:·o.;o Tl= !rH• cs67" J -:::-T1*1:::: ~>.112J 

:'08:) T4=- I NT " 0:. S"'I NT '.. •.. I +<t:3•ZJ•3+ Ti >/:1.17l17u , / 4 ; 

71:JrJ ..;=i< -32075+ T~+T2 - T 4 
:-"1.:::u F:ETUF:N 

72•30 F:EM 'iEFtFJ lJ . r10rHH ( J LOi'iV(K, FR•jrt ASTF:ONOM ICAL [ •!1\''.L') 

7220 L=D+6:0i5 6 :3 

7_::. t? N=Ir~ T ·~ <. 4 *~L ..l/14 6 Ci9:-' ) 

72bli I=lllT ' ( :l4 6097"' t-1+ 3. )/'1 ) 

:'2:30 L=L - I 

:'300 l =INT ( ( 4000* ( L+:l )1/:l461001 J 
t::.::o J=HiT '.<'. 146:i* I >."4 ) 

:"C."40 L =L-J+2:1 

7:~0 J=I t J T ~< 80~L )/244 7 ) 
c:::30 r.=L - l rH •, (2<H7 * .J ) '80 ) 
7,100 L=IrH ~ J /'1.1 ) 
:''1 .20 J=J+2 -12*L 
:"440 !=.LOD• t ~ -4 9 J +l+L 
;- .':iu RETUR tl 

:;::;.;11) PR W T ''FrLE FULL OF MESSAGES NOl·l " 

:390•3 ~:!. ~ i=i :: 


·;.ooo SET 11i:}=.!. 

:7•:Luu GET tt10 

9.::uo ra=o ' r-n= H'.l ' rl 4=A2 

:?::Of'J F:EJ.IF: 1 TE it l.<:i 

9. ro cr CLOSE ttiO 

~·:391) Ir :F'IJT " IrlSERT F'ROOF:HM OI S ~:: Arc[• HIT RETURN" ' ::::r 

s:::i'3:? Er:!) 


data file record , shown in table 1. 
Since this defines an 85-byte record 
and each sector on the MSI disk (GSl 
llO) is 256 bytes in length, there will 
be three records per sector . 

Lines 1400 through 1480 check the 
fi rst record in the data file . If the 
message text is not TICKLER, the 
program assumes that the d isk is not 
va lid and asks the clerk if the disk 
should be cleared . lines 1500 and 
1600 retrieve the current and max
imum end-of-file poin ters from the 
first record in the file . 

Control Options 
Lines 1620 through 1680 request 

prin t-control fo r the current execu
tion of the program. O ptions are ex
plained in table 2. lines 1700 through 
1900 obtain the current date from the 
clerk and validate it . Line 1940 checks 
fo r run option of N (no printing) and, 
if it is N, skips the checking of the 
current messages . 

Message Display 
lines 2000 through 2300 succes

sively check every message in the file. 
Line 2020 reads the next record in the 

HEMM-103 DATA MODE 

AND COMMUNICATIONS ADAPTER 


S-100 b us compatib le 

~------------------------------------------..... r HIGH QUALITY "'FCC APPROVED 
Both the modem and t el ephone system interface a re -sodBm sen sitivity . Auto answer . Auto or ig inate . Auto 

FCC approved, accompli sh ing all th e r equired protect i v e dialer with computer-controll ed dial r ate . 61 to 300 baud 
functions w i th a min iaturized , proprietary protectiv e ( anywhere ov er the long -d i stance telephone network ), 
coupler . ra t e se l ect ion under computer control. Flexi bl e, so f t 

w are-controll ed , maskable interrupt system . 

WARRANTY ASSEMBLED &TESTED
One year l i mited warranty . Te n-d ay uncondition al 

r etu rn pr i vi lege . M inimal cost , 24-hour exchan ge policy Not a k it! (FCC r egi stration p r oh ib its k i ts )
for un its not in warranty . 

Modem plus shipping .,...
D Coupler & handling - • 

Call for further information: 
VOICE : (703) 750-3727 

Potomac Micro-Magic, Inc. MODEM: (703) 750-0930 (300 baud) 

Wri te fo r brochure: 

First Li ncolnia Bldg., Suite Bl 

4810 Beauregard St. 

Alexandria, Va. 22312 
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START 

INITIAL! ZATION 

IDENTIFY PROGRAM 
ANO ASK CLERK TO 
MOUNT OATA DISK 

OPEN FILE AND 
ESTABLISH 
RECORD FIELDS 

i Fi°RsT-;;~ORD- ~ 
MESSAGE= 1- 

) "TI CKLER" I 
L-------' 

READ FIRST RECORD 
IN DATA Fl LE 
(HEADER RECORD) 

SET FILE 
LENGTH PARAMETERS 

REQUEST 
RUN OPTIONS 
llsll,'IAll,llN11.llu" 
AND VALIDATE 

REQUEST RUN DATE 
AND VALIDATE 

,--------,
I RUN OPTION "N" I-_ 
LE~T~R~D___ _J 

,--------,
I CURRENT RECORD I 

I 
INDEX GREATER I -
THAN LAST IL ______ ...J 

CLEAR 

INITIALIZE 
FILE ON 
NEW DISK 

CLEAR 

INITIALIZE 
FILE ON 
NEW DISK 

DELETES 

DELETES 

READ NEXT 
DISK RECORD 

,-RECORD---, 
I DELETED t- L ___ ___ _J 

,-------, 
I MESSAGE DATE I 

I GREATER THAN I -
RUN DATE I 

L------...J 

1 RuN-OPTICi;;•LJ7. 1 
I ENTERED I -L _____ _ _J 

NEXT· REC 

NO - PRINT 

NO 

PRINT-ALL I-----~ 

PRINT HEADING 
(FIRST TIME ONLY) 
THEN PRINT MESSAGE 

rRUN- OPTiON"AT- 1 

IL.:ENTERED______ _JI- 

NO 

COMPUTE NEXT 
ACTIVATION OATE •.. 
IF ONE-TIME-ONLY, 
MARK DELETED 

NO-PRINT 

UPDATE CURRENT 
DISK RECORD 

r RECORD MARKED1- _ 
1L-D~L.:_T~___ _J 

NO 

NEXT-REC 

ADD RECORD INDEX 
TO LIST OF DELETED 
RECORDS 

NEXT-REC 

figure 1: Flowchart of a portion of the Tickler program that initializes disk files , selects options. prints messages, and co111p11tes new 
time intervals for the next activation o f periodic messages. 

Variable 
N1 
N2 
N3 
N4 
M$ 

Description 
Message lype 
Days 
Message date 
Date of last update 
Message text 

Option 
S 

External Length Type 
2 bytes Numeric A 
3 bytes Numeric 
6 by(eS Numeric N 
6 bytes Numeric U 
68 bytes Character 

Description 
Selectively print and update 
messages 
List all messages without up
dating dates 
Only enter messages 
Update message dates without 
listing 

Table 1: Format of the data file record for opening data . Table 2: Options for updating m f'ss ages. 
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BITS gives you Access to Tools 

Tools are only as useful as the 
user's skills. 

Sharpen your 
computing skills with 
the latest 
microcomputer books 
from BITS. 

BEGINNER 'S MANUAL FOR THE UCSD PASCAL SYSTEM 

by Kenneth L. Bowles 


O Here from the originator of UCSD PASCAL is a system orienta 

tion guide and reference manual. It explains the use of the screen 

editor, tile manager, and compiler with quizzes for PASCAL self 

study and guides to use of disk files and libraries of specialized 

routines . Appendices w i th specific instructions for the Apple II , 
TRS -80, and Terak 851 OA implementations are included. (I f 
you're just learning PASCAL, the book Microcomputer Problem 
Solving Using PASCAL by Bowles is recommended as a compan 
ion text. I This book will have you runn ing your PASCAL programs 
quick ly, even it you have no computer experience . 229pp. 

#249 $11 .95 

ZBO SOFTWARE GOURMET GUIDE & COOKBOOK 

by Nat Wadsworth 


0 From Scelbi Publica tions we have an appetizing and long 

awaited addition to their Gourmet Guide series. They've served up 

the ZBO instruction set w ith a buffet of useful assembly language 

routines par excellence! The menu: The ZBO instruction set, Utili

ty rout ines, Stack operations , Input/output processing . Conver 

sion rout ines, Search and sort routines. Decimal arithmetic 

routines, Floating point routines, Space capture, and Creative pro

gramming concepts . 322pp . #250 $14 .95 


NUMBERS IN THEORY AND PRACTICE 
Blaise W. Liffick, editor 

O This reference, Volume 3 in BYTE Book s™ Programming 
Techniques series, is a mix of reprints of artic les from BYTE 
Magazine and much new material. In an effort to equip the 
microcomputer user with a background in numbers and computa 
tiona l methods. it covers the number system. floating point 
numbers, numerica l methods, random number generators, and the 
math behind computer graphics. Of value to both the novice and 
the experienced microcomputer programmer. 184pp . 

#246 $8 .95 

THE S-100 & OTHER MICRO BUSES 
by Elmer C . Poe and James C . Goodwin 

ll This book is about microcomputer buses; the hardware paths 
through which the microcomputer ' s processor communicates 
with present and future system components . A general discussion 
of bus struc ture is followed by chapters on 11 of the most w idely 
used bus systems, including the S-1 00, TRS -80. Apple II, Pet, 
and Kim buses . Also included are chapters on bus to bus interfac 
ing . A valuable collec tion of microcomputer data . 144pp. 

#247 $5 .95 

BITS PROGRAMMER PAD1 
M 

Improve your assembly language programming skills with BITS 
PROGRAMMER PADS™. Available tor the Z-80 8080A, 6502, 
6800 or 1 802 microprocessors. Punched for 3-ring notebooks . 
and printed on both sides (pictured above) . 50 page pads. only 
$2 .50 each. (Shipping and handling : USA - 75 ' tor 1 pad . $1.25 
for 2 or more: Foreign - $1 per pad to a max . charge of $4.) 

BEST OF INTERFACE AGE: VOLUME I 
SOFTWARE IN BASIC 

Edited by Carl D. Warren 
D The f irst volume of this new series contains c lassic software; 
four microcomputer vers ions of BASIC : Lawrence Livermore 
Labs ' 8080 BAS IC, Dr . Wang' s Palo Alto Tiny BASIC 18080) , Na 
tiona l's Tiny BASIC for SC /MP. and Robert Uiterwyk ' s 6800 4K 
BASIC . Each includes full assembly language listing and guides to 
aid in implementing and using the interpreters . More to come . 
314pp. #248 $12 .95 

6502 ASSEMBLY LANGUAGE PROGRAMMING 

by Lance A . Leventhal 


LJ 6502 programmers Osborne and Associates have included the 

6502 in their Assembly Language Programming series ! They 

thoroughly cover t he 6502 instruction set and include assembler 

conventions. code conve rsions. arithmetic problems. and program 

design, debugging, testing , and documentation . Over 80 program 

examples are included. the 6520 PIA and 6522 VIA are covered. 

and the 6502 interface system is explained . Comprehensive 

coveragel606pp . #226 $12.95 


MICROCOMPUTER PROBLEM SOLVING USING PASCAL 

by Kenneth L. Bowles 


O This book is designed both for introductory courses in computer 

problem solving at the freshman and sophomore college level , and 

tor ind ividual sel f -study . Graphics are stressed in this version of 

the book . A complete sing le-user software system based on 

PASCAL has been developed at the University of California at San 

Diego, where the author is a professor in the Department of Ap 

plied Physics and In formation Science. This system embodies ex 

tensions to the standard PASCAL which include the necessary 

functions 
563pp. 

and procedures for hand ling graphics 
#077 

and strings. 
$9 .80 

BASIC BASIC. 2nd EDI
by James S. Coan 

TION 

D Basic BASIC gives you step -by-step instruct ions for using a ter 
mina l, w ri t ing programs. using loops and lists, solving 
mathematical problems. understanding matrices and more. The 
book contains a wealth of illustrations and example programs, and 
is suitable for beginners on many different levels . It makes a fine 
reference for the experienced programmer, too. 2 56pp . 

#014 $8 .95 

POSTAL CHARGES 
U.S .- S.75/book to a maximum of S3 .00: Foroign - $1 .00Jbook to a maximum ol 
$4 .00 (surface ralel. UPS (U .S. only) - $ 1.75 1s1 book . $.75 each addi l ional book to a 
maximum of $4 .00; Foreign Air M ail - $7 .00/ book. 

DIAL YOUR BANK CARD ORDERS18010BITS ' -~~c Books to erase lhe 1mpossrble 

25 Route 101 West. PO Box 428. Peterborough. NH 03458. -TOLL FREE 800-258-5477 -..& 

http:only)-$1.75


(a) DELETED (b) ADDS 

REQUEST 
RECORD INDEX 
TO BE DELETED 
(OR ZERO TO STOP) 

r;EQU~~~-i 
I INDEX EQUA L t--
1 ZERO I 
L------.J 

r------....,
I I NDEX WI THI N I 
I FILE INDEX I-

RANGE I 
L------.J 

READ REQUESTED 
RECORD 

YES 

ADD RECORD I NDEX 
TO LIST OF 
DELETED RECORDS 

UPDATE CURRENT 
DISK RECORD 

ADDS 

REQUEST NEW 
MESSAGE TYPE 
(OR ZERO TO STOP) 

I TYPEEQUAL-1-

L _:~o- ___ ...J 

r -T'YP'Eour--, POSSIBLE 
I OF RANGE I- - TYPESL ______ _J 

PRINT 
MESSAGE 

REQUEST AND 
VALIDATE MESSAGE 
START DATE 

REQUEST AND 
VAL IDATE MESSAGE 
TEXT 

COMPLETE 
PARAMETERS FOR 
CURRENT MESSAGE 

ALLOCATE A RECORD 
INDEX FOR CURRENT 
NEW RECORD FROM 
DELETED LIST OR 
AT END OF FILE 

READ AND UPD ATE 
DISK RECORD 

Figure 2: Flowchart of (2a) the ro11tine tlint deletes messages and (2b) the routine that adds 111 essages to the file . 

fi le . Lines 2060 through 2090 check 
the print-control option and current 
date to determine if a given message is 
to be listed . Lines 2100 and 2120 print 
a heading before the first message. 
Lines 2145 through 2156 reduce the 
number of trailing blanks to be 
printed . 

Line 2160 formats and prints the 
current message, along with entry 
number and type, expiration date, 
and date of last update. Line 2180 
checks the print-control option for A 
(prin t all), and if it is A, bypasses up
dating the message date . Lines 2190 
through 2220 update the message date 
and type, as required, on disk. Lines 
2240 through 2280 add deleted record 
numbers to a table for later reuse. 

Message Deletion 
Lines 2320 through 2580 allow the 

clerk to delete additional lines from 
the file and add any deleted record 
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numbers to the tab le described above. 
Deleted lines are recognized by hav
ing a message type of zero. Figure 2a 
shows the deletion procedure. 

Entering New Messages 
The message addition procedure is 

shown is figure 2b. 
Lines 2600 through 4020 allow the 

clerk to enter new messages into the 
file . Line 2600 requests that a message 
type be entered. Line 2620 ensures 
that an integer va lue was keyed . Line 
2640 checks this value for zero and , if 
it is zero, prepares to exit the pro
gram. Line 2660 checks this value for 
va lidity and , if it is not valid, causes 
the information on lines 2700 through 
2920 to be printed. These lines iden
tify the message types, shown in table 
3. 

Line 3020 returns to request that a 
new message type be entered for an 
inva lid type entry. Lines 3040 

through 3220 request that a date be 
entered to be used as an initial 
message date . Lines 3240 through 
3260 request the clerk to enter the 
message text and ensure that 
something was entered. 

Lines 3280 through 3390 attempt to 
allocate a record number for the new 
entry from those just deleted or at the 

Type 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

Table 3: 

Description 
De le led 
Specific date only 
Weekly 
Biweekly 
Monthly 
Bimonthly 
Quarterly 
Semi-annually 
Annually 
Every N days 

M essage types available i11 tl1e 
Tirk/er syste111 . Th ese values are con
ta ined in the Ml and NJ variables in the 
BASIC program. 



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, e Four (4) t6k byte, functionally 
and NORTH STAR output port independent memory banks. 
bank select. . 	 e Eight (8) 64k byte banks of mem

• 	 Memory bank size can be mere- ory per output port for ex pan _ 
mented to 64k bytes in 161< sion to Silk bytes for each 

increments. 


output port. 

Model DM-6400 Serles dynamic 64k memory boards feature IEEE 
S-1 00 compadble timing and on board transparent refresh. 

• 	 Memory selectable and deselec  • 25 MHz on board crystal osci llator 
table in 41< 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 FOLLOW ING PR ODUCTS ARE AVAILABLE 

D DMB-6400/64K RAM D DMB-3200/32K RAM D DM-6400/64K RAM D DM -3200 /32K RAM 
D DMB -4800 / 48K RAM D DM -4800 /4 8K RAM 

ATTRACTIVELY DISCOUNTED OEM AND DEALER QUANTITY PRICES AVAILABLE 

U.K. & EU ROPEAN REPRESENTAT IVE: 
ABACUS COMPUTERS LTD MEASUREMENT62. NEW CAVENDISH STREET 
LONDON. W1M 7LD UK. systems &... controls
TE L 01 -58018841 TELEX: 88!-3085 incorporatedAU STR ALIAN REPRESENTATIVE : 

COMPUTERLAND OF MELBOURNE 
555 COLLINS STREET 	 86 7 North M ain Streer •Orange. CA 92668 
MELBOURNE . VIC3000 Telephone: 714/ 6 33 -4460
TEL 625581 
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__ 

end of the current file. lines 3400 
through 3450 read the data at the 
a llocated record number and overlay 
the record with more curren t data . 
lines 3460 through 3820 continue this 
process by filling in parameters 
depending upon message type. lines 
3760 through 3800 reques t a nd 
va lidate the number of da ys for 
message type 9 (repea t every N days). 
Line 4000 upd ates the record on disk. 
Line 4020 returns to request addi
tional message ent ries. 

Message Repetition 
lines 6000 through 6400 compute 

the next message activat ion date fo r a 
message whose current-ac tiva tion in
terva l has elapsed. It does this using 
the message type and o ld expi ra tion 
date. If the newly computed message 
date is still earlier in time tha n the 
current date, the new message date 
becomes the old date , a nd the new 
message date is recomputed. 

Data File Initialization 
Lines 6460 through 6700 prepa re a 

new-disk data file for use by the pro 
gram. Lines 6460 and 6480 validate 
the forma t request. Lines 6500 and 

6520 open the fi le for ou tput, creating 
a new file, a nd pr vide the Format of 
each record , as desc ribed earlier. 
lines 6540 through 6570 request and 
va li date the maximum number of 
records to be placed into the data file. 
Lines 6580 through 6660 format the 
records in the file. line 6680 cl oses 
the file to complete the last sector and 
di rectory entry. 

This disk-clea ring subroutine is 
shown in flowchart form as figure 3. 

Date Conversion 
lines 7000 through 7460 provide 

Gregorian date to Julian day nu mber 
(as used by astronomers, a sys tem 
that cou nts consecutive days si nce 
January 1, 4713 BC) conversions to 
help facil ita te the process of recom
puting the message activa ti on date for 
message types ·1, 2, 3, and 9. To 
calcu la te the Gregorian date N days 
from another, the fo llowing steps a re 
performed : 

1. 	Convert Gregorian date to Julian 
day number. 

2. 	Adel N to Julian day number . 
3. 	Convert Julian day number to 

Gregorian date. 

CLEAR 

REQUEST VALIDATION 
OF DISK 
CLEAR REQUEST 

NO 

OPEN FILE ANO 
ESTABL I SH RECORD 
FIELDS 

REQUEST ANO 
VALIDATE MAXIMUM 
NUMBER OF MESSAGES 
IN FILE 

INITIALIZE HEADER 
ANO DATA RECORDS 
I N FIL E 

CLOSE DATA FILE 
TO COMPLETE LAST 
SEC T OR ANO 
DIRECTORY 

RET URN 

Figure 3: Flowchart of the s11bro11ti11e thnt 
initializes a 11ew disk file . 

LAST-TIME 

READ AND UPDATE 
HEADER RECORD 

CLOSE DATA FILE 
TO COMPLETE LAST 
SECTOR AND 
DIRECTORY 

ASK CLERK TO MOUNT 
PROGRAM DI SK 

ENO 

Figure 4: Flowchart of the ro11ti11c that fl'l"

111 i11ates exerntio11 of the Tickler system i11 
n11 orderly 111a1111er. 

Exit Procedures 
A flowchart of the exit operations 

is shown as figure 4. 
Lines 9000 through 9300 update the 

first record in the file, which contai n 

lljllll llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllli 

TRS-ao· PERIPHERALS 

DISK DRIVES 16k MEMORY KITS PRINTERS lrom 
40 U1tcb. with pOWlf for TRS·BO. APPLE. SORCERER CENTRONICS. INTREGAL 
sup:ply & c:ase a.nd c.ablt w(Jumpeu. and ins uue1ion$ DATA. NEC SPINWRITER. 
VERBATIM DISKEITES 13.00 ONE YEAR GUARANTEE llfff TEXAS INSTRUMENTS. 

DYSAN DISKETTES 14.60 
 All AT GREAT SAVINGSll 

l RS-80 cnmputers in sloc:k.!I 

Wo •lso carry APPLE. SORCERER. PET. SD SALES producu. WE Will NOT BE UNDERSOLD. 


TRS ·BD SOFTWARE 

GAMES UTILITIES BUSINESS 


ANDROID NIM . 114.00 
nim robols that wink ind re.spc:ind. 
E.xce~!fll graphics and sound. 
STAR TREK Ill . • 114.00 
T1a11el 1hrough the galuy on lhe 
En1e1prise and desUO'r' kilingons. 
New updated v1?rsion. 
AIR RAID 114.00 
Real Lime shooting gallf!l'f. 
SARGON:CHESS 119.00 
Bost chm for TRS·BO 

- LIBRARY 100 • 149.00 
IQO 91mu, uti~hes . and business 
ptograms in one p1ckage. 
Grea1 Yalue! 
ADVENTURE $14.00 

disk 124.95 

NEWDOS + . . . • 199.00 
Enhanced DOS. Cont11iis many 
imJ)love.menU over TASOOS. 1 
uselul ut flities buil1 in, For 40 
uatk use also . 
NEWOOS 149.00 
Same ms above without u1m1ies. 
SYSTEM INTEGRATION TEST 

.. 129.00 
1esu memory , disk drives. i nd 
printor. . . . . 199.00 
MICROSOFT FORTRAN13 25.00 
CPM . . . . . 1150.00 
RENUMBER 114.00 

dis k . . . . 117.00 
G2 LEVEL Ill . 149.00 
FORTH by MMS . 165.00 
GSF by RACET . . 124.00 

Gl, AR. AP, PAYROll INTERAC· 
TIVE 1350. reports include 
unbilled invoices. open/closed 
1ct0unts, ageing. Tnal balance, 
income stalemen t, balance sheet 
Handles 200 accounts, 1750 
uansac rions. 
Stand 1lone of each S95 
IN VENTORY II . 199.00 
aclivity Ii.sling, complete ' sling, 
selected luung, minimll'Tl quan1i1y 
surch, 1ODO ii ems per disk 
All ABOVE PROGRAMS 
BY SBSG 
ELECTRIC PENCIL 199.00 
by Michael Shrayer 

disk I 150.00 
BEST word processo1 lor the 
TRS-80 

The 1bcve Jisl is jusl 1 brief sumrn11r.., of some of om mosl popular software. We have a large selection ol othn1 
soltware for m111n'( uses and lo1 many compulius. Documen1atff>n 101 IO'f of our p1ograms is 1w1ih1~!! on re· 
qu!St . It vou ha~a a.ny questlons. please caJL Wt would like 10 hu1 hom you . 

TO ORDER, CALL OR WRITE: 

- MIDWEST co~:~~~~7 PERIPH~B-~L_~------ -, 
~I i iWILMETIE. IL 60091 NEW YEARS1..-. lc :.."",f;'.':f' I (3121251 ·5028 I SPECIAL t 

~~ 	 I 10% Discoun t on :
C.O.D. 	 ( all Solrware orders 1 

I over $ 100 I 
_ • TRS·BO is a Regis rered Trademark of Tandy Corp. '-------------J : 
:;i11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111r. 
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A BUSINESS PROPOSITION 

from 


INTE<TEC D/\T/\ 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 dea lership program. 
And as a result of this expansion in our dealership network, 
there are new employment opportunit ies in the ma rketing 
and technical divisions of ou r company. We'd like to talk 
about these opportunities for just a minute. 

Our two major products, the lnte rTube 11 Video 
Terminal and the SuperBrain Video Computer are, to say 
the least, an overwhelming success . Th is widespread 
acceptance and demand for our products natura lly requires 
the establ ishmen t and maintenance of a comprehensive 
dea ler /servi ce network. Many retailers and other 
microcomputer resellers have already joined our team . They 
are now realiz ing the true advantages our unsurpassed 
price/performance products can give them. How about 
you? Isn't it time you breathed a litt le 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 pos ition in this ever-increasingly competitive 
marketplace is due to the support of our many marketing, 
technical and service personne l. As our marketshare 
increases, so does our requirement for qua lified personnel. 
We are presently recruiting marketing representatives to 
work closely with our deale rs in the field . A 
sa les/management background in this industry would 
quaI 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 applications 
our customers have for our products. At present, we are 
recruiting Basic, Fortran and Assembly language pro
grammers as well as lab and production techn icians. 

Whatever you r 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 wil l te ll you 
we're on the way to the top! So, why not join us now and 
enjoy t he ride. 

Best Regards, 

The Marketing Department 
INTERTEC DATA SYSTEMS CORPORATION 

Dear I ntertec, 

Yes, I'm interested! Please call me with more 
information about the opportunities I've checked below. 

0 Dealership Programs 

0 OEM Arrangements 

0 Marketing positions presently available in my area . 

0 Technical Support positions available at the factory 

0 Othe r (specify) _____________ _ 

If you're interested in dealership or OEM arrangements, 
please send us some detailed information on the nature of 
your present business including: 1) type of business ; 2) 
length of time in business; 3) number of emp loyees 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 fie ld 
marketing position or a technical factory position, please 
enc lose a resume detail ing your experience and salary 
requirements. 

Don't delay ! Give us your name and address below and 
return this advertisement to : 

INTE<TEC D/\T/\ SYSrEMS 
The Marketing Department 
2300 Broad River Road 
Columbia. South Carolina 29210 

If you're in a big hurry to reap the benefits of association 
with lntertec , skip the form a nd call us direct at 
803- 798·9100. Just ask for someone in the Marketing 
Department . 

City, State & Zip _ _______________ 

Telephone (:....-----'-- --- -------- __ _ _ 
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listing 2: A sample series of executions of the Tickler program . 

: ~ > '.....EP Mt:::=S~GE S1,'ST£r1 
: · ··.;£P~ ) i-iTi-=t ( 1 ISk. Hl .jj) HI: r:~ ETUF:.r~ ~· 
~r ·:£~: P9 l NT ((!NTPOL 85 FOL!_OJ.-r.~ 

S=·=ELECT r· ..·£ .. H=:RLL J i·t=i-:ONE > u-=uPC1HTE Or~L 1: -. r' 
:=:.n i EP Cr;XF'~ r JT OAT£ '~ \-'vr:r iDO ) -, 7·~02 139 
t: r;TEF' E;;TF;·· riu r 8E!":S Fl 8 E OEL ETEC.· . F C!LLOt· rEC.• 8\' ::?.EF.:O~, 1j 
ErJTEF" T·:f'E FOP. t •E!-< r!ES5RGE ( (J"' ;~; lj l T , '99~HSLP ·' :· '93 

T·:F'E5 RF'E A:= FOLLO~r.:; · 
i=SPECfFi(. (\ATE CNLV 
2=l·lE E~ L '." 

}=8 l:·lEEr L \i 
i =~11JNTHLV 

'S=-B l i'TONTHLV 
,;=C;•JAPTEP.L '.' 
;"' =S'£M I -Hi tNUALL V 
·:;~Ar•r>1UA~L 'v· 
·?~E\·'t=:RV N DHVS 

£ i ~ Y£P : , " j-~'E F(:P !" l~l·~ rtESSHGE ,-0=0Ul r. :.~::.i= H£LP ) ? 2 
:::. ~ t l :::~· l,1 ~T£ F 1:•P r~£H NES ·3 AGE ( VVrTfl!Ct(,l 1 7· :'S'10iJ2'1.0 
E:~ fE:~ r?E~~~GE"· M£~SAG£ 1 
t. ' 'l"fi::· T01'!:.. E :=::iP HEM i'1ESSHGE •tJ-=- •JuIT . ·;t9=HELF' )~· -.. 
Ei;rE.~ t~~TE. i=:) :~· iH~H i'!ESSAGE 1. V\ 1:'ir·i(' C' ' '°:' 7Si~:J22ij 

~j·; : tF' r:t::·.::s ftGE ·. :'IESSHGE 2 
~~ ~T:::: ;. T• ···t= ;=-:)F' r<EM NES5HGE (' U=;:?JJ l T 99-=HELP ' -. .., 

1 1...::r' r E,:· C • i <::.. · ·p i ~E.t·f l'i£5SHGE v 1
, 

1 Mr'Jf>O 1 • •• ?~0::01 
~ j ~ r~F" ~t ~·.:.;s HL:E -. r;Es·.;HGE J: 
EN f~P Y·:,:·E FCF· NEM rtESSHGE '- ~1=C!U l: :1'.?=HELP ) -. 5 
£i~TEi=· ;."::HT E 1::·.:.ir:· r~£M rt£SSHGE •. \ 1\il"i r tC' D. -. 7-jlj~:l.5 
tNT£t=· :-:£~:=HG£ -. ~:ES ·.:.HGE :; 
E ; ~T E:=· T\•C•E ;=op i'l£H r·1E:;·;HGE I, ~)=:jlj! T . :?·~=HELF'\ -;. ~ 

f i J T£::· ~ 1 : =t '~ i=·:;p t.;£t·J i'1Es ·;H~E · ,1\ ·r:r~C'D' -. 7 90 1 l15 1 

t:r!';E~· ~··E:: ·;HGE -. ru:ssHGE: '5 
1~ ; 1 ,.ti::· i'li'.jE F 1:rr-· 1tE}~ f'1 ES ·;HG!7: rQ:r)U!T.~9=HE~~ ~ ~ 

=. : ; TL:: 1:· L'·HiE c·:·:-· ilEi·J i'~E·:·~f'.4G£ I '.'' ," :"ir '(~ i) \ •, 7':1 ~)4 iji 
C. ;·;T£V rrt: ·I.::ff:ZC -. i'iESSAGE ~ 
·.::r irfF' :·, ·F·~ FOF rcE~·: M£·;sHGi::': '. 'J-=•}IJ [ T ·~·;>= HELF' ) -. :~ 

t:r; r-~ ·: ·_ .- r-=: :-:::1;:· iiE: -: r ~·~:::HS£ ::. ," .>r1ri( 1L' \ ·• ;" :,;u;~ ~j l. 

1:.: ~ r t::=· :"'lE:: ;HG1:: ~. r·1ESS:=tGE 7 
;:. :.tTEP f','!J~ fl}·-· ;tfl-1 :'~ESS:=tGE <0 = ( 11J l T . :.=r3=HEL P ' : · ~ 
=: ~ : ;£c· C:H~·=:: ::-i;p : rE:-: MESSAGE ,· \ ·\ ·r:r!C'O ~ ··· ?·.?~3:::o~ 

Z:-;it: i:· ;-~f:: SSHGE-· ;- :ESHSE :;; 
:;::; ,,.f;.:· :l•;riE':::P OF !) H'·,..;-:· ·i.0 
t~ : r::-::· ;· ·;::· ~ i:-·:sp ~ ;£1 ·~ MESSHGE .. 0=1) 1: I T :,:.:_.:..=HELF' ) 7' :L 
£~ i T£-:· C1F' ;:,:: 1= ·~,F· •Jf l< ;·;E:E'SHGE r. ', "/r1:--:('(\ 1 -. ;-- ·,j•340.l 
2 i:TE!:· r1f:.;:=·~:::E " "i£5S:=tGE '? 
~:1T£ :=· f· ,·PE f'C:F' i1£M !"1£ :55MGE ~J =;1 1.t l T . St5'::H£LP ' .• , •?! 
[:' lSEi:· T p::.:.:;GP:=t i"" r\ I:= :~. HN(' HI r ;;>£T:;F.·~.--· 

·1:; r i;.EH~"." 

:;:1:" Jr~ 
r r·::·i....£~· rti::s ·;:4G~ ·;.,,·; Tt:N 
~ • : ·.;;::~· ,.. l "i:.: TH C· f '7:· :.1Nl) :"" i: !=·£Ti.if=~ : t •• 

''.:: i ;T~·:· :=·::· : : JT ·:·::: ·~T!='(rL A:: F·:; ~:....01 ·:S · 
·.:=·~c:....~:: T ~ ':'€' fi-:Ai...L. n=r-~:jNE ~ 'J=UP[18;£ tjNLV 

~ · ~ 1"£P ·::_1::·i=·£i!T ~·HTE 'y'\'i'ir i[~0 ' -. ;-o ·~0.21~.) 

uPC,AT£ rtESSHGE 

~::-(1 ~1~} ?·jt?;2~9 -rrE·.; ·; FtGE l 
;-·.:.~) ::. 2:J ? ·~,32(J ~ -r E::·3HGE 
;--·_:.~j::O.i. 7:;.~~ ,::-,._:. - riESSHGE -.. 
;-::4 ~)~15 ( 'j:1j,2(1Sf -MES·;HGZ 4 
7'.?tj;i~:; 7'.?l32(J';i -r1Es·;HGE 5 
:--·?~~401. ?5't12U9 -ME·55HGE 6 
7·;..r.j,;::11 7 9;.32 0'.? -r1E55fiGE ? 
?"5'£t2 05' ?5',12 tj :;,i -r1ESFIGE :;i 
7904:.j1 ?S'•'.!2051 -r1ESSRGE '9 

Sri TEP t::r< TP"' ~lUM8EP.S TO 8 E DELE TEC.• . F •:iLLOl·lEf> 8',' ZERtY' •::J 
£t.;TEP TVF" E FOF~ r·~El·t r1E55HGE ,. 0 ===QU l T ' ·~9-=HELP } .-. '.? 
t::iT~i::· [)ATE FCF: NEt-J rtE55HGE ,. 0l-'Vr1 r1[ 1 ( 1 ' ' ) 7:?l14,.11 
E; <TEi"' rJE'5SHGE :· riE5SRGE 10 
ENTEF: NUM8EP OF DA'IS ? 24 
Er<TEF; T\'PE FOF; NEH riESSfiGE ' ;<i =QIJ IT . :;.::-~HEU")") 0 
l ~~SEPT PPOGPArl C.• [Sy: AND H lT F'ETURN 7· 

r iS l RE AD'/ 
itRUr• 

T ICi<LER NESSAGE S'r'S Tf: rT 

r NSEPT C>l'ITR (1 r SK At•(' H I T RE TURN':'· 

HHER PR I NT C:Jt;TROL Fl5 FOLLOl,IS : 


S=-.5ELECT I './E ,. Fl=RLL . N=NONE , U=UPDATE ONL'r' "! S 
ErHER CURRENT C•ATE ( ',1\IMMt)(>) ·:- ?9u.}(J1 

::.::1.2'~i:.?s ? ·;. ~::,_;::~j9 -r1£SSHGE 1 
-: ~t~~2(1 :90~0:.:. -~;t:: ·_;sAGE " 
c·0<.::i :i •}.:. :---.;n3;;.::)',? -r1E·.;sHGE 

=-· 1-:..=.i.)2'.l:. :·;.,3.;.:(~·:i -r:£SSHGE 4 
:-: 9~~.:!(r;.t - riESl1GE :~ 

t: riTE:-:· £i·fi i::: ·,> N1..H'i8£P·.:: T1j 8£ !)ELET~L:. F"·jLLOr·lED a·,· ZERO ~I Jj 
S;sfEF· f\'PE F1)i: · NEi·j r t£SSAG£ ( ~)=QU IT . ~· =HELF' ; · 0~ l 

:: :S'£? f F'F'CrGPHr·i (' r ·;; ANC~ HIT RETUPN '"' 

:T ;j f F' ~H(1 . · 
;; f.-·;_rr .; 
T ~:~;. Lt=:i-=- t" jES·.5 A:::t: $\':5T~ r! 


£ i~SEPT :·H.,.H L' I'.:;I'. HNl1 HfT k'£TUF'.N " 

t: r .tT 2~· i:.·::. ~ N~· t:Or..Tj:·1 JL HS F OLLOHS 

S=S~;_ti.: r !· .:c , H=HLL .· N=r.J:j t~E. U=1.1Pcn:,:c ot1L'1 1 ? s 
E:·~Tf:=· ·~ 1 .'P~·£NT l'11TE I VVMN[l('I ) ·, ? -:a ,15(1'1. 

.-..•.  ... 
C. >41 1': • •JP(•fHE 

~9~?(; ~ 7·~i.3 1(J l -rTE'5SHGE 1 
790~06 79(:i £01 -r1ESSAGE ;: 
7 :;.. ;.274(11 7·.:i~3 3;J31 -r1Es·.;t=tGE 1 
(·9,:;4 i.5 
7:.;.0 :s-us 

79\31 12':1. 
1·?02~~19 

- r iESSHGE 
- r1ESSRGE 

4 
'5 

7'',j~j4 ;,:11 (':j ;):;:.•(1:_.:. -NE5'5AGE t:i 
:tu 1 79•} 4•}1 ?~:3:;:1;9 - r1E·.;·; t=t GE ·;; 
:tl ·~ (•;t\Z,4i.)1. (" ·;.0210 -r1Es·.;t=tGE 111 

ENTER ENTF;V Ni.Ji'18EF'S TO 8 E OELET E(' , FOL LOHED BV ZEF.'O? 0 

ENTEF' T'.'PE FOR r·IEH r1E5Sl'tGE ( l}=G!UI T . 99-=HEL P )':' .:;; 

f r<SEF;T PF:OGF:AM [•I5K AND HIT RETURN·; 


MSf f=•EH(.l',' 
ll F'U 

RU 
1' - El=:·Ro;:· ~ '1 .£ 

MS! F.:EA C•\· 
!I P.UN 
TI CJo' LER r1ES'5AOE 5VSTErt 
lrlSEPT DA TR t' Is~: Ar~ r· HI T PETIJPIP 
ENTER PR I NT CONTPGL AS FOLLOl·IS • 

S=SEL ECTI "!E , A=HLL, N= NONE , IJ=UPDATE •)NLV ' S 
ENTEP CIJRPENT f) fiTE rV'iMMC•D)' 7 913502 

ENTRV TVPE DfiTE UPOATE 

-, 
• j 7905'11. 790501 -MESSAGE 2 

4 4 79s:?J5 131 79050:L -MESSAGE 2: 

ENTER ENTRV NtJM8EPS TO BE DELETEfJ , FOLLO~IE!) ev ZEPO? 0 
ENTER TVPE FOR NEW MESSAGE (0=1';/Ul T.. 99=-HELP)? 0 
INSERT PROGPHH Ol SK AND HIT RETUl'N ' 

MS I READ'..' 

current and last record numbers. Line delimiters once aga in. Line 9990 re iodic rPminders, then thio:; prngra m 
9400 closes the file to update the first quests the clerk to insert the pr0gram sh0uld be worth the effort it t;ikP" t0 
record a nd directory entry. disk and acknowledge this action . key it in (and convPrt it , if nPc-e<;q ry ). 

Line 9500 restores the input routine If you or your business have the There are rewards for using it ;:i nci 
so that commas become string problem of needing cme-time or per- penalties for not using it. • 
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MASTER 

Written by the originator of the UCSD 
Pascal System, this highly informative 
book is designed as an orientation 
guide for learning to use the UCSD 
Pascal System. For the novice, this 
book steps through the System 
bringing the user to a sophisticated 
level of expertise . Once familiar with 
the System, you will find the guide an 
invaluable reference tool for creating 
advanced applications. This book 
fea tures tutorial examples of 
programming tasks in the form of self-

UCSD

Pascal 


study quiz programs. 

The UCSD Pascal Software Systems, 

available from SofTech Microsystems Inc, 

is a complete general purpose software 


package for users of microcomputers and 
minicomputers. The package offers several 
interesting features including: 
• 	 Programs which may be run 


without alteration on the General 

Automation or DEC PDP-11 

minicomputers, or on an 8080, 

8085, 280, 6502, 6800, or 9900 

based microcomputers . 


• 	 Ease of use on a small, single-user 

computer with display screen and 

one or more floppy disk drives. 

$11.95 ISBN 0-07-006745-7 


---- fi~~------------~.~~~1~~--------------------
70 Main Street, Peterborough, NH 03458 

Plea><· send 0 _ _____ copies of Beginner's Guide /or the UCSD Pascal System 
D Check enclosed 
in the amount of$._______ 
D Bill Visa D Bill Master Charge 

Ti tl e Cumpony Card No . 
Exp. Date __________ 

Strtet City Sta le / Prov ince Code 
Add 600: per book to 
cover postage and handling . 
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A Pascal Checkbook 
Balancing Program 

Carl T Helmers, EditoriaJ Director, BYTE Publications 

Probably the most hackneyed example of what one can 
do with a personal computer is the proverbial checkbook 
balancing program. Well , here I have gone and done it: I 
sat down and profaned Pascal by writing a simple little 
interactive checkbook balance figuring program (listing 
1) . 

The interactive sequence at initialization reflects a 
hardware specific aspect of a system which has UCSD 
Pascal bootstrapped through the CP / M operating 
system's "BIOS" drivers. This is the use of the "< con
trol> P" character from the keyboard to toggle a single 
bit flag which determines whether or not the printer is on . 
We assume the program is off upon entry, so that one 

depression of the <control> P character will turn on the 

printer through the "BIOS" keyboard driver's action. 


The general outline of the program, found in the last 

eight non-blank lines of listing 1, is fairly standard and 

applicable to a host of specific uses. For nearly every use 

of a computer, we start with a procedure called initialiw

tion which sets up the necessary initial conditions of pro

cessing. Then, we continue with a repeat until done loop 

construct which does the main logic of the process over 

and over again. 


When the flag done becomes true during the main 

logic, the repeat loop discontinues and we fall through to 

the standard procedure summarize which does any final 

processing before the program is complete. Of course, in 

t~is particular example, summarize is a null operation, 

since I have no particular need to provide any reporting 

or file operations other than those encountered in the 

main loop. I have left the dummy procedure summarize 

in the listing to document this need for a possible sum

mary procedure in a more elaborate version of the same 

program . 


This program is run in UCSD Pascal, version 1.5. This 

same program should run identically on any computer 

with the UCSD Pascal software system . A sample run 

follows the listing . I have used the program now for 

several months; the interactive sequence used for all the 

detailed computations could be much improved , even 

though the present form has proved quite practical. 


Listing 1: A Pascal listing of the checkbook balancing µrogram. 

PRCCfW1 checks; 
I A simpl e littlnprogram written 1'\'lrch 2'i \979 by earl Helmers) 
(Tim" from tnceptlon to ;.orking program approximately 15 minutes } 

VM 

done : BOOLEAN ; 

deta i 1 , balance : RFAL ; 

anychar : CHAR; 

co unt : rNTEGffi; 


PROCEDURE initialize ; 
BEGIN 


balance := O; 

COlU1t : = O; 


[The following sequence turns on my printer if I type <ct r! P> I 

PAGE (OLJrPITT); 

WRITELN ( ' Checkbook balance r program ' ); 

WRITELN( ' Set printer to top of form , press <c tr! P>, hen any key.'); 

READ(KEYBO\RD, anychar); 


(Premature end of program if r type <esc> now} 

If anycha r = CHR (27 l THEN done : = TRUE 

ElSE done : = FALSE; 


[A sequence to get the initial balance . .• } 

IF NOT done TiiEN 


BEGIN 

anyc.har := 'N'; 
REPEAT 

WR!TELN(' ' I ; 
WRITELN('En t er Initial Balance ' ); 
RFADLN (balance) ; 
WR!TELN( ' Balancc Starts at ' , balance : 10:2); 
WR!TELN ( ' rs this correct?') ; 
READ(KEYBO\RD, anychar); 
WR !TELN (anycha r) 

UNTIL ((anychar= ' y') OR (anycha r='Y' ll 

END; 


END [ initialize) ; 


PROCEOORE process one check ; 
V/\R - 

s : STRm3[50); 
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POOCEDURE ge t charge ; Enter Initial Balance 
BfXOIN - 1000 


an)"'.'har : = ' N' ; Balance Sta rts at 1000 . 00 

REPE:AT Is this co r rect? 


WRITE!.Jl ( ' Enter anount of ',s ,' : ' ) ; y 

REAlX..N (deta i 1) ; 

WR ITELN ( ' rs 1 ,detail : J0: 2 , 1 the correct value of the • , s , C? O? I? or <esc> 


' ? ' ) ; c 

Rf'/\D (KEYBOARD , anycha r ) Ente r amount of che::k : 


UNl'l L ( (anychar- ' y ' ) OR (anychar= 'Y' )) 
 15 

ENIJ {get_ charge); rs 15 . 00 the correct value of the check? 


Current Balance = 985.00 


C? D? r? or <esc> 
J 

PROCEDJRE display balance ; 
3EGIN  C? O? I? or <esc> 

WRITEl.Jll( ' current Balance= ', balance:J0 : 2) 2 
ENO {display_balance); 

C? D? I? or <esc> 
c 

Enter amount of check :
BEGIN {process one check) 
J 2 . 98WRITWI( " Ii 
rs 32 . 98 the co rr ect value of the check?',o/R!TEl.Jll ( ' C? O? !? or <esc> ' ) ; 

Curren t Balance = 952.02RfAD(KEYBOARO, an)"'.'ha r ) ; 

1'1RITEl.Jll (anychar) ; 

IF anychar = CHR (27) 
 C? O? I? or <esc> 

iTllEN 

done := mut: 
 Enter amount of interest: 

2 
rs 2 . 00 the cor r ect value of the i nterest? 

Curren t Balance = 954 . 02 

ELSE 

CASE an)"'.'Mr OF 

C? O? I? or <esc> 

BEGIN 


' C ' , ' c ' : 
d 

s :=- ' check '; Enter amo unt of deposit : 

get charge; 
 1000 

Is 1000 . 00 the co r rect value of the deposit? 
display balance 
baleince :~ balClnce - detni l; 

current Balance = 1954 . 02 
END; -· 

C? O? t? or <osc> 
' D' , ' d ' : c 

Enter amount of check : 
s :- ' deposit '; 270 
get charge ; rs 270 . 00 the co r rect value of th e check? 
bril'ince : ;;: balance + detail; Current Balance= 1684 . 02 
display ba l ance 

£ND ; - C? O? I? or <esc> • 

BEGIN 

' T', ' i ' : 

BEG IN 


s :- ' interest' ; 
get charge ; 

balance := bulance + detail ; 

display balance 


END 

END {C/\SE:) ; 

£ND {process_one_ch<'Ck] ; 

PROCEOORE sunwnar i ze ; 
BEG IN 


{Remarkabl e . . . this procedure doesn ' t do anythir<J ! J 

END { s urmari ze I ; 


Remex RFD 4000/8" 
Floppy Disc Drive 
Double the storage!
Double sided . . . 
Double density!! 

BCX:! {checks) Otters quality and features found in drives costing 
much morel • Single or Double Density • Double·Sided Drive • Door 

( isn ' t thi s simpl e ... all do is Lock INCLUDED • Write-Protect INCLUDED • 180 Day Warranty
ini ial i ze ; • Compatible with Shugart 850/851 • Low Power Operation ensures 
REPf:AT LONGER LIFE !! • Model RFD 4001otters Data and Sector Separator 

process one check AVAILABLE OPTIONS/ACCESSORIESUNTIL donei  O Dual Drive Power Supply O Single Driw Power Supply and Cabinet. $119.95 
slJ'llDari ze and Cabinet . $139.95 O Interface Manual. $2.95 


O RFD 4000 Manual. SS .95 O Drive Cabinet. S29.95 

END . 


SIRIUS SYSTEMS, Po a., 97<!. Kno..,oae. rN 37920 
Ptlone a1~us acctplfCI 9 AM ·7 PM (E S 1 ) 61515 77· 1072. pien.e send the loftowll\Q 
0 RfO •000 S52S 0 AFO 4001 , $.139 10 Check 0 Money Order 0 C 0 0 0 MC 0 VISA 0 A£ 

listing 2: A sample nm. 
NAM CARON 

Ch12'ckbook balilnc~ r pr ogram 
So printer to t o p of form , pres s <ctrl P>, then any key. AODAESS ~DATE 

Enter Initial Balance 
CITY STATE ZIP CARDHOLDERS SIGNATURE3 . 1415927 
Ac:ld S7 00 per Onve for Sh1ppmgl!iar.dhng Tennessee residentsad<l 6"• sa1es 1ax Fore1Qn orders ._ ___ __ _..._______________Balance Starts 3 . 14 1 aaa 10% [paymenl 1n US cunency onO(I · .Jl s his correct? 

n 
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BASIC by Donald Alcock, 
is for you . 

Illustrating BASIC In order to set the general 
good introductory BASIC 

If you are looking for a 
approach used throughout 

text contain ing informative this book, the authorDonald Alcock ilJustrations, short pro presents a line drawing of 
Cambridge University grams, a fu ndamental the famous program "bug." 
Press, 1977 approach to programming in This is but one of the many
134 pages, softcover w ith BASIC, and if you enjoy "biffl barn! pow!" Batman 
ring binding $4 . 95 reading a unique typeset and Robin type inserts used 
hardcover $14. 95 format, then Illustra ting to reinforce specific concep ts 

Big savings from AJ 
on TTYs, couplers, 
and modems. 
Off-lease equipment, refurbished 
by AJ at the factory. 

Or l ea~e for as low a~ $-19/monih ASR 33 - $725 (Qty. I) (36- month lease) . including servit:c. 

Or lease for as low .is $4'i/ 111011 1hKSR 33-$595 (Qty. t) (36 - rnonth lease). including sc rvit:c. 

• 	 30-day parts/ labor wan-an ty* 

• 	 Send and receive 

• 	 Paper tape punc h 

AJ Couplers/Modems 
• 	 The Cadi ll acs of the industry 

• 	 Some models under 100 
• 	 30-day par ts/ labor warran ty* 

• 	 Variety of models-up to 
1200 bps 

• 	 Pedestal mounted 

• 	 Visa or Master Charge 

• 	 Fast delivery 

• 	 Nat ionwide AJ service 
network 

• 	 Visa or Master Charge 

Quantities limited and first-come, first-ser ved. 

So call toll-free now: (800) 538-9721. 

California residents call (408) 263-8520. 


Pri~· cllo ~uhjel'."110 1,:hnn~c wi1h11u1 no1ic.·c 	 • Dcuuh a v.1il~bk on n.:~u ..·M . 
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as they develop. This 
approach leads the reader 
through a convenient how
to-do-i t explanation of 
BASIC programming. 

The first chapter intro
duces the reader to what the 
author calls "Components of 
the Language." Immediately , 
the reader gets a taste of the 
unique presentation offered 
by this book; ill ustrations, 
short programs, and inter
esting problems abound . 
The fundamenta l concepts 
of most BAS!Cs are intro
duced via a short note, an 
illustration, and a few pro
gram lines which allow the 
reader to see how the pro 
gram should appear . 
Numeric variables (integer, 
real, and exponent form) 
and text variables (strings) 
are presented in a short bu t 
thorough exposition. 

Chapter 2, entitled "Input 
and Output, Expressions and 
Functions," covers the 
statements : DAT A; READ ; 
RESTORE; INPUT; the 
functions SGN, ABS, SQR, 
INT, LOG. EXP. SIN , COS. 
TAN, and ATN; RND; 
DEF; PRINT; TAB; and 
PRINT USING . For each of 
these statements, a simple il
lustrative program is given. 
For example, an engineer 
may be interested in the 
short routine that calcu lates 
the spring properties of a 
diving board; the 
businessman will find the 
monthly repayment on a 
loan useful; the game player 
can use the die throwing 
routine; the mathematician 
has a routine that plots the 
graph of the cosine function; 
and everyone should enjoy 
the examples given for the 
PRINT USING statement. 

After these concepts is 
Chapter 3, "Control. " As in 
every chapter, the pertinent 
statements such as GOTO. 
IF... THEN, STOP. ON 
...GOTO, FOR . . . 
NEXT. GOSUB, and 
RETURN are introduced, il
lustrated, and programmed 
into short routines. Chapter 
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T~~FLE~ 

~llll '7/f' . 


/ 

A specially designed SF TACTICAL BATTLE GAME for 
your PET, TRS-80 or APPLE Computer. 

The man called Sudden Smith watched the five blips on 
his screen spread out to meet the enemy. Two freighters 
converted into something like battlewagons, powerful 
but slow, and three real cruisers : the most powerful group 
of warships ever seen near the Promethean system - except 
for the Stellar Union fleet opposing them. Everyone was 
calling it Starfleet Orion, though it existed for only this 
day. It was life or death, and, after the object lesson on 
the planet Spring, everyone knew it. 

STAR FLEET 0 RION is a complete 2 player game system 
• rule book • battle manual • cassett e 
• ship contro l sheets • program listings 

Includes 2 programs, 22 space sh ip types, and 12 playtested 
scenar ios. Game mechanics are ext remely simple, but play 
is exc iting, chal lenging, and rich in detail. Specify PET (SK), 
TRS-80 (Level II, 16K), or APPLE II {16K& 32K) $19.95. 

Ask your local dealer or send your check to : 

Automated Simulations 
Department Y 
P.O. Box 4232 
Mountain View, CA. 94040 

California residents please add 6% sales tax 

SPECIALIZING IN 


WE CARRY 

•CROMEMCO 

•NORTH STAR 

•VECTOR GRAPHICS 

•THINKER TOYS 

•NEC 

• CENTRONICS 

• INTERTUBE 

•SERENDIPITY 

•PERKIN ELMER 

•TEXASINSTRUMENTS 

Professional A/R, A/P, Ledger, Payroll, Medical Billing soft · 
ware with customization available. Send for our catalog 
Send for quote. 

SARA-TECH 

~-11 COMPUTERS 


,~ ~ 1111 i ~~~i·o;L692 

a ••••• ·• .-. ·--"'-"'"'1 {813) 485-3559 

QUALITY MICROCOMPUTER HARDWARE 

INDUSTRIAL • EDUCATIONAL• SMALL BUSINESS • PERSONAL 

RACKMOUNT 
CARD CAGES 

KIT: $200.00 
WIRED: $250.00 

TABLE TOP 
MAINFRAMES 

KIT: $340.00 
WIRED: $395.00 

Circle 111 on Inq uiry card. 

BUILDING BLOCKS FOR MICROCOMPUTER SYSTEMS, CONTROL & TEST EQUIPMENT 

R2 1/0 
2K ROM 
2K RAM 

3 Seria l Ports 
1 Parallel Port 

WIRED: $295.00 I. 
16 KRAM.FULLY STATIC 
MEMORY 

KIT: $279.00 

WIRED: $310.00 

TT-10 
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3 does just that with the 
GOTO. Some of the pro
grams include: solving a pair 
of simultaneous equations 
having any number of right
hand sides; area calculations 
for triangles. rectangles, and 
circles; and the game of 
Moo (quite similar to Bulls 
and Cows; ie: a number
based Mastermind). 

A useful routine in 
Chapter 3 introduces the 
reader to stacks and to the 
concept of recursion via the 
GOSUB statement. This by
the-way approach of intro

ducing and examining a 
relatively complex idea is 
done rather subtly and 
painlessly . 

Arrays are covered quite 
well in Chapter 4, and 
matrix operations are 
presented in Chapter 5. The 
concepts in Chapter 4 con
cerning arrays are enhanced 
when the reader finishes 
examining the matrices in 
Chapter 5. The author ex
plains and illustrates matrix 
functions, although not all 
BASIC systems have them . 
He then manipulates 

matrices without the func
tions, using nested loops . 
Some of the more interesting 
matrix operations include : 
arithmetic operations upon 
arrays; transposing a matrix; 
initializing an array to a ll 
zeros or all ones; inverti ng a 
matrix; and input and out
put statements performed on 
arrays . 

The array manipulating 
routines deal primarily with 
matrix algebra applications 
and could prove usefu l to 
the engineer or the 
mathematician . 

FEATURES 

• FORT t 180 directly addresses 8080 ports as 

FORTRAN variables 
• 110 drivers accessed via FORTRAN read/write 

statements 
• FORT1180 accepts embedded in-line machine code 
• 8080 conditton codes are available as FORTRAN 

keyw ords and can be operated upon
• Multiple assignment operato rs accepted 
• Interleavedl1st1 ngs and object code forquick

debugging
• Symbolicnames up to31 char long simplif y

documentation 
• Constants expressable to base 2.8. 10 . 16 or as 

char strings
• Compact;Needs only 25K for compiler and 

minimum workspace 

• Fast;Runs up to 10 ttmes as last as PLM 
• FORT//80 directives specify locationof code in 

memoryat run-t ime 
• Interrupt andinterruptcontro l 
• FORT//80 controlof in terrupts and 111terrupt

service fines 
• All code runs on 8080.8085 and Z80 (upward 

compa11b1hty)
• FORT1180 1s a trueresident compiler and 

generatesdirectly execu table objectcode. No run 
time package needed 

• FORT//80 is very fast. It compi les qu icklyand 
produces dense highly opt1m1zed code 

• Single and dou ble precision IBM format lloat1ng 
point ar1thmet1c 

PRICING 
FORT/ / BO CPM version and manual on B" diskette 
FORT I ! BO Language manual separately .. 
FORT/ /80 Implementation manual 
Sample diskette val idation program and data 
Shipping charges to US and Canada postpaid. overseas add $5.00 . 
appropriate state sales tax . Master Charge and Visa accepted . 

1 . FORT1180 is supplied on a single use basis , subject to the signing of a non-disclo
sure agreement. 
FORT 1180 can be implemented with other disc operating systems using the 
implementation manual or special versions ava ilable by quotation . 
The purchase price of manuals and sample programs will be credited towards 
subsequent purchase of FORT I ! BO . 

Chapter 6, entit led "Com
plete Example Programs, " 
contains only two programs. 
The first is a routine which 
converts Roman numerals to 
Hindu-Arabic (such as VII 
to 7). The other program is 
a critical-path analysis 
routine. Expecting a host of 
programs in this chapter, I 
was disappointed to find 
only two . They are good 
example programs which 
bring together most every
thing the reader has seen so 
far. Perhaps they could have 
been included as wrap-up 
programs in other chapters. 

The remaining three 
chapters ("Commands and 
Signing On," "Files of 
Data, " and "Syntax") 
explain how the typical 
BASIC interpreter handles 
the RUN, SAVE, UNSAVE, 
OLD, NEW, and 
CATALOG commands (the 
reader is cautioned as to the 
particulars of his or her per
sonal BASIC); a typica l 
sign-on session (see your 
owner's manual for this 
one); a short (unfortunately) 
discussion pertaining to 
sequential and direct-access 
files; and a modified Backus
Naur notat ion used to sum
marize the syntax of BASIC. 

I ran most of the examples 
presented in the text on my 
Level II TRS-80. Since the 
author does not use any 
machine- or interpreter
dependent statements in his 
examples, there should be 
no problem in running the 
examples on other 
microcomputers. Some cau
tion is expressed by the 
author, however, with 
regard to the lack of porta
bility of BASIC. The reader 
should examine his or her 
BASIC manual for any dif
ferences between what the 
author labels "minimal 
BASIC" and the BASIC used 
in the reader's computer . 

Overall, lllustrating 
BASIC is a good first book 
for the novice computerist. 
The author's Preface state
ment does ring true after 
reading this book: "You 
don't have to be a computer 
scientist to read this book: It 
is for students meeti ng com
puters for the first time; For 
those in industry (parti

178 January 1980 © BYTE Publications Inc Circle 112 on inquiry card. 



cularly engineers) who never 
formally studied computing 
but would like to write sim
ple computer programs; fo r 
managers who do not want 
to write programs but wou ld 
like to know more about a 
field in which they often 
have lo take decisions; and 
for those who can a lready 
write in BASIC but seek a 
broader view of portable 
programming and an intro
duction to a few program
mers ' tech niques like state 
tables and list processing. " 

Len Gorney 
Box 91 RD 5 
Salisbury Rd 
Clarks Summit PA 18411 

Implementing Software 
fo r Non-Numeric 
Applications 

Willia111 M Waite 
Pre11tice-Hall . 1973 
110 µages /1ard coue1· 
$21.00 

/mp/eme11ti11g Softwccre 
for Non-Numeric Applica
tio11s is a textbook on list 
and string processing 
languages. It covers the 
basics of lists and strings, 
and how to implement 
languages in order to deal 
with these data types. There 
are two major reasons why 
a computer hobbyist might 
want to read this book : to 
learn how such language 
work and to learn how to 
i· iplement them. 

Most of the book is about 
lists. It begins with a discus
sion of what lists are, and 
then presents an ideal 
machine for processing them 
(cf Pascal p-code), a fairly 
simple list processi ng 
language called HELP, and 
then USP. The discussion of 
LISP focuses fairly heavily 
on what LISP does inter
nally and why . After more 
discussion of complex lists, 
the book proceeds to a 
discussion of strings; 
SNOBOL4 is introduced but 
not discussed in the detail 
that LISP is treated. The 

final section is on imple 
mentation. 

The author of the book 
favors implementation by 
abstract machine modeling; 
this is the way in which 
Pascal is implemented. It has 
the advantage that a com
piler or interpreter, once 
written, can be implemented 
on new machines with much 
less effort than would other
wise be the case. The discus
sion of implementation is 
more than just theoretical; 
the appendices contain com
plete FORTRAN listings for 
an abstract machine model. 

and for HELP language com
piler and interpreter. 

HELP is a language 
simi lar to LISP. The soft 
ware may be direct ly imple
mented if you have a 
FORTRAN compiler; other
wise it has to be translated 
into assembler (or perhaps 
BASIC, if execution speed is 
not important). I cannot say 
how successful this would 
be; I a lready have LISP for 
my ZBO proce so r and so 
was not tempted to imple
ment HELP. 

In conclusion, this book is 
fairly heavy going. If you 

want a thorough intro
duction to how list 
languages work, why they 
do what they do, and how 
to implement them, this is 
an excellent book. If you 
want an introduction to 
LISP, it would probably be 
better to firs t read an in
troductory text . Then read 
Impleme11ti11g Software for 
Non-Numeric Applications 
to really understand the way 
things work . 

John A Lehman 
716 H u tchi ns #2 
Ann Arbor Ml 48103 • 

A Cat acoustic modem lets your to Cat. It's the accurate, reliable, 
computer talk face to face with affordable (under $199) modem 
any other compatible computer that talks your language. 
or terminal within reach of your 
phone. It takes the data you type 
into your terminal and sends it 
out over standard telephone _Cat by
lines. It's that simple. 

Talk to your office computer Novation 
Tie your com,puter into the wor ld.from home. Send or receive data 
Call for details from anywhere. Swap programs 

in Basic, Pascal, Fortran, Cobol (800) 423-5410 
or whatever- it doesn't matter In Californ ia (213) 996-5060 

Available al Hamilton/Avne t, Kierulff Eleclronics, By1e Shops. Computerland, 

and your local computer store. 


Nova1ion. Inc .. 18664 Oxnard S1reet, Tarzana, California 91356 
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Relocating 8080 

System Software 


Owners of both large and small 
computer systems often experience 
software problems when the time 
comes to upgrade the system. All old 
applications programs will have to be 
modified to run under the new 
system. However, the real problem 
occurs when you want to use some or 
all of the old system software. This 
was recently the situation at the 
University of North Carolina at 
Charlotte (UNCC) Physics Depart
ment. 

The original hardware consisted of 
an IMSAl mainframe with 20 K bytes 
of memory interfaced with a Teletype 
and audio cassette . We added a 
floppy disk and Tektronix 4006-2 
graphics terminal. To operate the 
disk , we acquired the CP / M opera 
ting system written by Digital 
Research and distributed by IMSAI. 

The CP / M system has a disk-based 
version of BASIC called BASIC-E, 
which was written by Gordon 
Eubanks. This is an excellent version 
that allows up to 31 characters for 
variable names, nearly form-free 
entry of statements with line numbers 
required only for program transfer 
(eg: GOTO .. ., GOSUB .. . , etc), and 
numerous built-in functions, as well 
as file handling capabilities . 
However, it is unusual for BASIC 

About the Author 
/o lm Liplu1m 's first contact witlr program

111il1g was as a graduate student in physics at 
tir e Un ivl!rsity of North Carolina at Chapel 
Hill . Tlrere he discovered PL/1 and assembly 
langiiage for tire IBM 360. Recently he lras been 
working w itlr a colleague on a project 1ising an 
/M SAl microcomputer system . The goal of the 
prnject is to develop software to aid in teaching 
physics, and to interface tire system to scientif ic 
instrwnen ts for research purposes. 
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Dept of Physics 
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because programs are first created 
using an editor, compiled into an 
intermediate file (using BASIC-E), 
and finally run (using RUN-E). Our 
system is used primarily for instruc
tional purposes and some of our stu
dents have had no previous program
mjng experience . Hence, we felt that 
it was desirable to have an interactive 
version of BASIC for their use . 

We already had an interactive 
BASIC with our old system. How
ever, there was a catch . To run under 
the CP / M system, it was necessary to 
shift the origin of BASIC to the 
address hexadecimal 0100 from its 
original starting address of 0000. (The 
CP / M monitor uses the addresses 
hexadecimal 0000 thru OOFF .) 

In principle, if you have an 
assembly-language listing and an 
assembler program, it is always possi
b le to reassemble the assembly-lan
guage code to machine code with a 
new starting address . However, with 
our old version of BASIC, this listing 
consisted of 113 typed pages! Ig
noring the difficulty of just entering 
this amount of code, a moment's re 
flection will show that the assembler 
and the code would never fit in 20 K 
bytes. (The machine code itself occu
pies about 9 K bytes .) Assembling the 
code in pieces that fit is a possibility . 
But, even with a cross-reference table 
of variable names, this would be an 
excruciating process . Hence, we were 
left with the only practicable alter
native: relocating the machine code 
directly . 

Thus it was with great interest that 
I read Lear Zolman's article in the 
July 1977 BYTE entitled "A Machine 
Code Relocator for the 8080." I have 
used the program written by Zolman 

and have found that it works as 
advertised. 

However, I have oversimplified my 
initial statement of the problems 
faced in modifying our old BASIC to 
run under CP / M. There were seg 
ments of the old software that had to 
be removed to be compatible with 
CP / M. Thus, to avoid a lot of NOPs, 
various relocations to lower-memory 
addresses had to be made . (Various 
additions and replacements also had 
to be made.) As pointed out by 
Zolman, his program works by mov
ing blocks of code tail-to-tai l. Hence, 
"relocating backward into lower 
memory fails if the difference be
tween the source and destination ad
dress is not greater than the block 
length ." A lso, his suggested solution 
to this limitation of performing two 
relocations was impracticable be
cause of our memory limitations. 

I found that by making some modi
fications I could remove the limita
tion in Zolman's original program at 
the cost of 36 additional bytes of pro
gram code. This modified relocator 
program is presented in listing 1. As 
written, the program is designed to 
run with the CP/ M system's Dynamic 
Debugging Tool (DDT), which is a 
type of monitor program for 
machine-code programs. I found this 
to be a useful procedure, since the 
Dynamic Debugging Tool allows the 
machine's memory to be reviewed 
and modified via a terminal key
board. I also found the disassembler 
routine of this program to be invalu
ab le . (The program can be modified 
to run without a monitor, or with 
another monitor, by changing 
memory location hexadecimal 
2DCC.) 
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announces 

North Star Horizon Timesharing 


with 

Hard Disk Interface 


In excess of 120 megabytes bulk storage capacity 

now possible. Several different hard disk units are 

available, interfaced to North Star DOS and 

BASIC. 

Two to seven· user timesharing North Star Horizon 
integrated computer systems with: Dual density or 
quad capacity eight inch drives and/ or hard disk 
units with your choice of a variety of printers. 

A complete selection of innovative business appli
cation software is available for North Star* 
systems. 

Foreign orders are our specialty. 
Dealerships are available. Call or write for descrip
tive literature, hard disk availability and/ or dealer 
information package. 

Micro Mike's, Incorporated 
905 South Buchanan * Amarillo , Texas 79101 * USA 

Telephone: 806-372-3633 

making technology uncomplicated - for People 

The world's most popular microcomputer, with 16K of 
memory and Level 11 basic for only $750, complete with 
full 90 day Radio Shack warranty. We accept check, 
moneyorderorphoneorderswith Visa orMasterCharge. 
(Shipping costs added to charge orders). 
Disk drives, printers, 
peripherals, software Shown la leYlll t 

Level II lncludttand games . • . you Alphenumerlc keypad. 

name It, we've got It f~ ~ . 

(Both Radio Shack 

Write 
& 


other brands). 

or call for our 

complete price list. 


C&S 
ELECTRONICS MART 

Lid. 

32 E. MainStreet•Milan Michigan 48160•(313)439-1400 

CPIM® 2.0 FOR THE MOD-II 

The Latest CPIM Operating System up and running now 


on the TRS-80®MOD·ll 

THE PROBLEM ... STANDARD CP/M 2.0 FEATURES 
Yes, the TRS-80 Mod-II is the most powerful computer •Microprocessor Control Program 
you can buy for the money today. And yes, it is as • Includes Editor, Assembler, Debugger, Utilities 
good as computers selling for up to three (or more) •Supports Floppy and Hard Disks 
times the price. PLUS SOME OF OUR OWN 
But just like the I BM 5110 Radio Shack compares it •Reads single and double density diskettes 
with, the new TRS·80 Mod·ll suffers from a familiar •Single drive copy and backup rout ines 
problem ... not enough systems software, not enough •Al l routines optimized forTRS-80 Mod-II 
applications software. 

WHAT YOU GETSOLVED ... 
•The complete CP/M diskette from Digital Research We've done it. Taken the world's most popular micro
Corp. operating system and matched it to the world's 

newest micro business computer. It 's up and running •The MPU diskette with our additions and patches to 
today, and you can have It in your Mod-II this week. make It work on the TRS-80 Mod·ll 
And we mean STANDARD CP/M Version 2.0. The latest •Seven manuals from Dig ital Research Corp. 
and best. With all of its features. And some of our own. •One manual from MPU to explain our additions 
Make no mistake. This Is not just a promise, it's a powerful working SEND FOR OUR 
system. Order C.O.D. Send $25 down, pay $225 + $2.50 Sh ipping & CATALOGS OF 
Handling, or save C.O.D. and shipping by sending $250 with your TRS-80 MOD·I AND MOD·ll 
order. Master Charge and Visa also accepted. Air Shipment add APPLICA'JIONS SOFTWARE 
$2.00. California residents add 6% sales tax . "" 

IN STOCK NOW. MANY APPLICATIONS PROGRAMS 
AVAILABLE NOW. BASIC, FORTRAN, COBOL, APPLICA· MPU 
TIONS PACKAGES AVAILABLE FOR BUSINESS & PRO· POST OFFICE BOX BOB 
FESSIONS! FOR INFORMATION CALL (415) 592-6633. SAN CARLOS, CALIF 94070 

CP/M Is a trademark of Digita l Research Corp. TRS·80 is a trademark of Tandy Corp. 
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While there are some differences in listing 1: A relocator program for use on 8080 systems. This is a modified version of the 
detail as to the operation of the relocator program written by Leor Zolman in the July 1977 BYTE. This relocator will 

move a source program to any location in memory and fix address references. Relocamodified relocator, this program is 
tions of a source-program block to any 	address outside the source are performedrun in the same manner as Zolman's 
without overwriting. The program is designed to run with t/1e Dynamic Debugging original program. For ease of refer
Tool (DDT) of the CPI M software system . If need be, the program can be modified to 

ence l have retained Zolman's nomen  run w ithout a monitor or with another monitor by changing the contents of hexa
clature. (nb: Using this nomenclature, decimal memory location 2DCC. While differing in some details with lo/man 's 
you view the memory as though you relocator program. it requires the same information and is run in the same manner. 
were looking down into a barrel. 

ORG 2D00H ;SET ORIGIN
Numerically smaller addresses are at 	 2000 

BEGl:-.! 1 L XI SP1STACK+8 ;INTIALIZE STACK2000 31162E 
the top and numerically larger ones 20~3 2A032E LHLD SBOT ;BOTTOM OF SOURCE 

XCHG ;D,E•SBOT=CB>are at the bottom.) The same pieces of 	 2006 EB 
LHLD SSTRT ;H,L=SSTRT=CA)2007 2A0 12Einformation are required for a reloca 2D0A 40 MOV 

tion and reference fix, as in Zolman's 2D0B 44 MDV 8,H ;SAVE IN a,c 
2D0C CDCD2D CALL CO MPH JCOMPLIMENT(Al & ADD I program. This required information ;H,L=CB>-<A>=BLOCKSIZE 

is outlined in table 1, which, except 2010 ES PUSH H ; SAVE ON STACK 
LHLD DTOP iTOP OF DESTINATION 

2D0F 19 	 DAD D 

for memory addresses, is the same as 	 2011 2A052E 
XCHG 	 ; D1 E.,DTO P= CC>2014 EBZolman's. 2015 69 MOV 

2016 60 MOV H1B ;H,L=SSTRT 
2017 CDCD2D CALL CO MPHThe LXI Problem 
2DIA 19 DAD D ;H,L=<C>-<Al=DISPL


As pointed out by Zolman, the 2DlB 220C2E SHLD DIS PL ;SAVE DISPLACEMENT 

JHAS SIGN OF DISPL
load immediate (LXI) instruction is a 	 2D1E FS PUSH PSIJ 

2DIF 3A0B2E LOA FUNC ;CHECK FOR MOVE
potential source of problems in relo 2022 B7 ORA A 
cating machine-code programs. The 2023 CA602D JZ STEP2 ;IF 0 FIX REF· ONLY 

2026 Fl POP PS'Wmain difficulty is that this instruction 
2027 DA3E2D JC DO 'JN ; CC l> CA> IF CARRY SET

is frequently used for two different ; IF COME HERE DESTINATION IS ABOVE SOURCE 
jobs: to load a constant into a register ; SO MOVE IS DONE HEAD-TO -HEAD 

2D2A EB UP: XCHG ; H1 L=D, Eo:DTO Ppair, and to load an address into a 
2028 DI POP D JD,E=BLKSIZE

register pair. The relocator program 2D2C 0A XI LDAX B ;a,c:SSTRT•SOURCE PTR. 
2020 77 MOV M1A ;MOVE TO NE'W LOC.cannot distinguish between these two 
2D2E 7A 	 MOV A,D 

uses. Hence, if a program constant 2D2F B7 ORA A 

happens to be equal to an address 2030 C2382D J!'IZ y ;C HECK IF THRU 
2D33 7B MOV A,Ewithin the program block being 
2034 B7 ORA A 

moved, an erroneous reference fix 2035 CA582D JZ TEST HF D1E=0 THEN MOVE DONE 

will be made. 2038 23 Y: rnx H ; INCR DEST. PTR· TO NEXT 
2039 03 IN X B ; INCR SOURCE PTR·Unfortunately there seem to be no 2D3A IB DCX D ;COUNT DO'WN BLKSIZE 

widely accepted conventions for the 2D3B C32C2D JMP X ;CONTINUE 
; IF CO ME HERE DEST !NAT ION IS BELO 'W SOURCEuse of this instruction that produce ;so MOVE IS DONE TAIL-TO-TAIL

easi ly relocatable machine code. 	 2D3E EB XCHG ; H, L= D1 E=DTO P 
Adoption of the following conven 2D3F DJ POP D ;D,E=BLKSIZE 

2040 DS PUSH D ; SAVE O:'<I STACKtions is suggested for all those de 20.H 19 	 DAD D l H, L =DBO T=DTO P+3LKS I ZE 
siring to write relocatable code: 	 2;)42 EB XCHG ;D,E=DilOT:H,L=BLKSIZE 

2043 09 DAD B ;H,L=SSTRT+BLKSIZE=SBOT 
2D44 EB XCHG ; 01E:SOOT1 H1 L•DBO T

(1) The LXI instruction shall be used 	 2045 Cl POP B ;B,C=BLKSIZE 

only 	 to load addresses into a 2046 IA XX: LDAX D ;D,E=SOURCE PTR· 
2047 77 MOV M1A ;MOVE TO UE'W LOC.register pair (eg: LXI H,3101H) . 2048 78 	 MOV A,B 

(2) 	 All program constants shall be 2049 B7 ORA A 
2D4A C2522D JNZ YY ; CHECK IF THRUloaded into a register pair using 2 
2040 79 	 MOV A1C

move immediate instructions (eg: 2D4E B7 ORA A 

MVI H,31H MVI L,OlH). 2D4F CA582D J Z TEST. ;B,C=01MOVE DONE 


2D52 2B YYI DCX H JPT. TO NEXT DEST. 

2053 I B DCX D ;Pr. TO NEXT SOURCE 


The cost of adopting these conven 2D54 0B DCX B ; CO UN T DO \.TN BL KS I Z E 

2055 C3462D JMP XX ; CONTINUE
tions is relatively modest in that it 
2D58 3A0B2E TEST: LDA FUNC ; :02 IF MOVE ONLY

will take 4 bytes to load a 2-byte con	 2DSB FE02 CPI 02H 
stant into a register pair, instead of 2050 CACC2D JZ DONE 


;COME HERE TO DO REFERENCE FIXING.
the 3 bytes required using the LXI in
;NECESSARY ONLY FOR 3 BYTE OP CODES 


struction. Furthermore, if you only 2060 0 1E72D STEP21 LXI B1TABL3 ;B,C: TABLE PTR 


want to zero out a register pair, the 	 2063 2A032E LHLD SBO T ;N EEO TO ADD I TO SBO T 
2066 23 	 INX Hfollowing sequence of instructions 2067 22032E SHLD SBOT 


achieves the same result at no addi 2D6A 2A072E LHLD START ; D1 E=MEl10 RY PTR. 

2D6D EB XCHG
tional cost, without using the LXI in
2D6E 2A092E CHEKF: LHLD SSTP ;CHECK FOR END OF FILE


struction: 2071 CDCD2D CALL CO MPH 

Listing 1 conti11ued 011 pnge 184 
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For Business Systems Software 

Programmers Only!! 

Machine Language 


ISAM 

FOR 

TRS-80* Models I and II 
ACCESS TIME 1h SECOND!! 

This machine lanquaqe ISAM ROUTINE provides file 
sophistication required to implement complex business software, 
and is completely compatible with TRS-80* BASIC. 

Specifications: based 011 1000 record file, key length of 6, data 
length of 6' 

Access lime of Y, second 
Besl add/delete lime of 1 second 
Average add/delete lime of 2 seconds 
Worst case add/delete lime of 5 seconds 
Keys up to 25 characlers 
Data up to 255 
Provides next highest key upon each file access . 
Preset range of allowable key values, set upon file creation up to 4 files 
held open concurrenlly . 
No special utilities needed to "Reclaim" used record space. 
Model I Routine occupies 5 K of user space (loads al lop of user memory) 
Model II Routine occupies 6 K of user space (loads al lop of user memory) 
EOF, file full , empty, key not found, INVALID key value and all 
TRS DOS* error codes supported . 

TRS-80 Model I (32 K + 48 K only) $160.00 

TRS-80 Model II (64 K only) $170.00 


Includes: All necessary documentation, file creation program, file 
inspection program, machine lanquaqe ISAM routine and loader. 

SYSTEMS SPECIALISTS 
415 MILLBURY STREET 

WORCESTER, MA 01607 
(617) 755-8134 

·ms.so and TRS DOS aro trademark of Tandy CorporaUon, which bas no relaUon$hip 
to RCR Inc. 

access 
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Zs SYSTEMS 

• n · mIt 

64K RAM BOARD 

The Zs-SYSTEMS 64K RAM 
board is designed to operate 
in any zao based microcom· 
puter having S- 100 bus. It 
uses 16K dynamic RAM chips, 
& features: 

- Board select 
-Bank select 
- Transparent on -board 

refresh 
- 2 or 4MHz operation 

(w/ no wait slate) 
- Memory disable 

FLOPPY DISK 

CONTROLLER 


Handles with no modification 
up lo: 

• 4 staoda_rd 8" 	drives 
(Shuga rt or compatible) or 

• 3 minidrives s· 

Ru.a with 2 or 4 MHz CPU 


Compatible with Cromemco 

and M/PM multiuser. Fully 

assembled, burned in, & 


tested . Available from stock 

to 60 days 


As low as $500.00 in 

quantities of JOO 


Price of one . . . .. .... $695.00 


With 16K RAM .. .... $359.00 

Plus shipping charges 


Use CP/M Disk Operating System 
Using the 177 I LS I controller 
Price of one . . .. $245.00 
PC board only . . . S35 .00 

SEND FOR FREE INFORMATION 
6 months warranty on our boards with normal usf' 

Zs-SYSTEMS 

PO Box 1847, San Diego, CA 92112 


(714) 447-3997 

TRS MOD Iand MOD II PROGRAMS FROM ~ RACET COMPUTES 1 ~ 
~ :J~M~~~I~:~:c~=~:~ ~~ :~=l~~:~~~~!:~s $49.95
§ Mathematical and common matrix functions. Change arrays in§ mid-program. Complete array handling. Tape array read and write,
SI including strings. Common subroutine calls. 

Over 50 more STAI NG Functions as BASIC commands!! String 
manipulation, translation , compression, copying , search, screen 
control, pointer manipulation and utility functions. Includes 
multikey multivariable machine language sorts. Load only machine 
language functions that you want! Where you want in memory! 
Relocating linking loader! More than you ever expected!! 

oo BUSINESS (Requires Infinite BASIC) $29.95 
20 Business oriented functions including: 

Printer Automat ic Pagination with headers and footers! 

Packed Decimal Arithmetic (+ , -,•,I} 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 file 
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 rout ines! 
TRS Add-On OEM 's - Direct BASIC commands tailored 
!or your hardware. 

REMODEL + PROLOAD Specify 16, 32, or 48K Memory $34.95 
RENUMBER any portion 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 portion 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 (Editor/Assembler Format) $14.95 

GSF (16, 32, or 48K) $24.95 

18 Machine language routines using 'USA' 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 . lnclud~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 ~ CHECK, \llSA, MIC , C.0.0. • Calif. Residents add 6% • Telephone Orders Accepted (714) 637-5016 
WHEN ORDERING PLEASE ADVISE PUBLICATION SOURCE 702 Palmdale, Orange CA 92665 
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Listi11g 1 con timted: 
2D74 19 
2D75 DACC2D 
2D78 I A 
2079 67 
2D7A AF 
2D7B 6F 
2D7C 2C 
2D7D 7D 
2D7E FEIB 
2D80 CA8C2D 
2D83 0A 
2D84 94 
2D85 CAAl2D 
2D88 03 
2D89 C37C2D 
2D8C 01D520 
208F AF 
2D90 6F 
2D91 2C 
2D92 7D 
2D93 FElJ 
2D95 CAC520 
2098 0A 
2099 94 
209A CACll20 
2D9D 03 
2D9E C3912D 
2DA1 2A032E 
2DA4 CDC D2D 
2DA 7 l 3 
2DA8 IA 
2DA9 4F 
2DAA 13 
2DAB IA 
2DAC 47 
20AD 09 
2DAE DAC52D 
20B1 2A012E 
2DB4 COCD2D 
2DB7 09 
20B6 D2C520 
2DBB 2A0C2E 
2DBE 09 
2DBF 7C 
2DC0 12 
2DCI 18 
2DC2 70 
2DC3 12 
2DC4 13 
2DCS 13 
2DC6 0lE72D 
2DC9 C36E2D 
2DCC FF 

2DCD 7C 
2DCE 2F 
2DCF 67 
2DD0 7D 
2DD1 2F 
2DD2 6F 
2DD3 23 
2DD4 C9 

2DDS 060El6 
20D6 IE262E 
2DDB 363EC6 
2DDE CEDED6 
2DE1 DBDEE6 
2DE4 EEF6FE 
2DE7 011121 
2DEA 222A31 
2DED 323AC2 
2DF0 CJC4CA 
2DF3 CCCDD2 
2DF6 D4DADC 
2DF9 E2E4EA 
2DFC EC F2F4 
2DFF FAFC 
2£01 
2E03 
2E05 
2E07 
2E09 
2E0B 

2E0C 
2E0E 

NEXT1 

COMP31 

AGAIN: 


COMP2: 


MTCH31 

FIXR: 

OUT2: 
OUT!: 

OONE: 

CO MPH: 

TABL2: 

TABL3: 

SSTRT: 
SBOT: 
DTOP: 
START1 
SSTP; 
FUNC1 

DISPL: 
STACK: 

DAD D 

JC DONE 

LDAX D 

MOV H,A 

XRA A 

MOV L,A 

INR L 

MOV A,L 

CPI 2'70 

JZ AGAIN 

I.DAX B 

SUB H 

JZ MTCH3 

lNX B 

JMP COHP3 

I.XI B.TABl.2 

XRA A 

MOV L,A 

lNR L 

MOV A,L 

CPI 19D 

JZ OUT 1 

I.DAX B 

SUB H 

JZ OUT2 

lNX B 

JMP COMP2 

l.HLD SBOT 

CALL CO MPH 

lNX D 

I.DAX D 

MOV C,A 

lNX D 

I.DAX D 

MOV B,A 

DAD 8 

JC OUT! 

LHLD SSTRT 

CALL CO MPH 

DAD B 

JNC OUTl 

LHLD DISPL 

DAD B 

MOV A,H 

STAX D 

DCX D 

MOV A,L 

STAY. D 

lNX D 

l:-.JX D 

I.XI B,TABL3 

JMP CHEKF 

RST 07 


SUBROUTINE 
MDV A,H 
CMA 
MOV 
MOV 
CMA 
MDV 
lNX 
RET 

; ***** TABLES AND 
DB 06H, 0EH, I 6H 
DB 1EH, 26H• 2EH 
DB 36H,JEH,0C6H 
OB 0CEH,0DEH.0D6H 
OB 0DBH,0DEH,0E6H 
DB lilEEH,0F6H.0FEH 
DB 0 1 H, 1 I H, 2 l H 
DB 22H,2AH,J!H 
DB 32H,3AH,lilC2H 
DB 0CJH,0C4H.0CAH 
DB lilCCH,0CDH,002H 
DB 004H10DAH,0DCH 
DB 0E2H10E4H111lEAH 
DB 0ECH,0F2H,0F4H 
DB 0FAH,0FCH 
OS 02H 
OS 02H 
OS lil2H 
OS 02H 
DS lil2H 
DS 0 l H 

DS 02H 

OS 06H 


;D,E-H,L=DIFF. 
SDlFFo>m0,CARRY SET 
JLOAO HEM· USING o,E 
; SAVE IN fl 
; ZERO AC CUM· 
;SET UP CNTR· 
;BUMP CNTR 

;CHECK FOR END 0 F TABLE 
HF nmu.LOOK • 2 BYT OPS 
;LOAD TABLE ENTRY 
JCOMP• WITH CURR· MEM· 
JJMP IF MATCH 
JELSE BUMP TABLE PTR· 
JLOOK AGAIN 
;NO!J,LOOK AT 2 BYTE OPS 
; Z ERCJ ACC UM· 
; SET CTR· 
;BUMP CTR• 

JCHECK FOR END TABLE 
;NO MATCH 2 0 R 3 BYTE 0 PS 
;LOAD TABLE ENTRY 
; CO MP• !J ITH CURRENT MEM· 
JJMP IF MATCH 
JELSE BUMP TABLE PTR· 
JLOOK AGAIN 
JFOUND 3 BYTE OP CODE 
; IS ADDR. IN RANGE? 
JGET LO ADDR. BYTE 
Jl..OAD IN ACC. 
; STORE IN C 
JGET HI ADDR. BYTE 
;LOAD ACC· 
; PUT IN B 
; H, L=MEM· ADDR. -SSO T 
JMEM.ADDR.>=SBOT+l,C SET 
;LESS THAN CAl? 

JH,L=HEM. ADDR.-SSTRT 
JME~ ·ADDR. < SSTRT,C=0 
; IF COME HERE, IN RANGE· 
JH,L=MEH.ADDR.+DISPL 

; STORE NEW HI ADDR. 
;pr. AT LO ADDR. BYTE 

JSTORE NE!J LO ADDR. BYTE 

JADV• PTR· TO NEXT OP 
JRESET TABLE PTRo 
;CONTINUE 
JFINIS,RETURN TO DDT....... 

:SUBROUTINE USED TO 
JFIND 2'S COMPLIMENT 
;REPRESENTATION OF 
JH,L REGISTER PAIR 

CON STAN TS **** • 
; TABLE 0 F 2 BYTE 
;o P CO DES 

;TABLE OF J BYTE 

JOP CODES 


SOURCE TOP<Al 
SOURCE BOTTOM<Bl 
DESTINATION TOP(Cl 
START OF REF· FlXING(Dl 
END OF REF· FIXINGCEl 
0lil=REF· FIX ONLY (FJ 
02=MO VE ONLY 
01 =l'DVE & FIX 
D l SPLAC EMENT 
MEM• SPACE FOR STACK 

Hexadecimal 
Code Operator Operand 

AF XRA A 
67 MOY H,A 
6F MOY L,A 

Meanwhile, back in the real world, 
the LXI problem will usually be en
countered by anyone relocating soft
ware. Going through a massive 
assembly listing and manually fixing 
references would be a tedious and 
time-consuming chore. Fortunately, 
the computer can be used to do the 
"grit" work. 

A program that enables the com
puter to look through the machine 
code for LXI operation codes is pre
sented in listing 2. I have called it 
FIXLXI, though corrections must st ill 
be made manually. However, the 
computer does the tedious job of find
ing LXI operation codes. Upon find
ing an LXI operation code, the com 
puter outputs the address where the 
instruction is located, followed by the 
operation code (eg: 01 for LXI B), and 
finally the 2-byte hexadecimal con
stant that is loaded into the register 
pair. For compatibility with the ter
minal, all output is in the form of 
ASCII code. (The conversion from 
binary to ASCII is done by a simple 
table look-up procedure.) 

For example, upon finding the 
machine code equivalent of LXI 
D,21AEH at hexadecimal address 
24AB, the program will cause output 
of the following : 

24AB 11 21AE. 

Afterward, control passes to the 
monitor and the operator consults the 
listing to verify that the code is cor
rect. If not, a manual fix must be per
formed. (Using CP/M's Dynamic De
bugging Tool program as a monitor 
makes this an easy task. Simply typ
ing in S24AB to the terminal invokes 
a routine that displays both the 
memory address (24AB) and the 
memory contents (01) of the desig
nated location. It then waits for a 
change to be entered, a command to 
look at the next memory location, or 
a command to quit.) When the pro
gram is reentered, the search for LXI 
operation codes resumes at the next 
operation code following the pre
viously found LXI operation code. 

To operate FIXLXI you need only 
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Use x, y Genesis 
Applesoft Subroutines for 

.app1cz·computar 
-	 Graphs. 

APPLICATIONS IN: 
Engineering P hysics Mathernatics 
Business Edu cation Stock Market 

$74.95 
For more information: 

Departrnent 81 
2514 UNIVERSITY DR. 
DURHAM, NC 27707 

[919) 489 -7486 

SOROC IQ 120 s795,oo 
• 	RS 232C, upper/lower case, full 

ASCII 
• 	Numeric keypad, protected fields 
• 	Cursor keys plus addressable cur

sor 
• 	Auxi liary extension port 

DA TA TERMINAL EQUIPMENT FROM MICROMAIL 


LA34 DECwriter IV 

s1,199. 00 

• 	Upper/lower case, 9x7 dot matrix 
• 	 10, 12, 13.2, 16.5 characters/inch 
• 	2, 3, 4, 6, 8 or 12 lines/inch 
• 	22"W x 7"H x 15 \l~"D , 25 lbs. 
• 	 110 or 300 baud, RS 232C serial 

ASCII 
• 	Friction feed, paper width to 15" 

SOROC IQ 140 S1,250.00 
• 	RS 232C and 20mA current loop 
• 	Extensive editing features 
• 	25th line lerminal stalus display 
• 	 16 function keys (32 wilh shill) 

New 
from DIABLO 

DIABLO 1640 12,690.00 
Racaiva-only S2,331.00 
High-quality dalsywheel printing at 
45 cps. 

DIABLO 1650 $2,779.00 
Racaiva-only S2,419.oo 
Metal daisywheel printing at 40 cps. 

T.I. 810 printer S1,695.00 
• Includes upper/lower case 
• 150 characters per second 
• 	RS 232C serial Interface 
• 	Adjustable forms tractor 

NEC Spinwriter 
Call or write for prices 

To Order: Send certi fied check (personal or company checks require 
two weeks to clea r) Including handling' and 6% sales tax if delivered 
within California. 
•Handling: Less than $2,000, add 2%; over $2,000, add 1%. Everything 
shipped freight collect in factory cartons with manufacturer's warranty. 

MICROMAIL • BOX 3297 • SANTA ANA, CA 92703 
(714) 73 1-4338 
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specify the starting address (SST AR) 
and the ending address (SSTP ) of the 
code to be examined. In listing 2 this 
information is entered at hexadecimal 
addresses 2E42 and 2E44 . 

Employing the FIXLXI program 
with a termina l operating at a data 
rate of 1200 bits per second (bps), I 
found that I could get through our 
BASIC listing in less than two hours. 
Similar results were obtained when I 
relocated another old assembler pro
gram. 

Data Block Problems 
It is not good programming prac

tice to place program constants in the 
midst of executable code. Unfortu
nately, this and other kludges are fre
quently found. However, you will 
find in most cases that the program 
constants are at least huddled 
together in a contiguous block. If this 
is true, the data block can be moved, 
but no fixing of references should be 
performed within the data block . As 
indicated by Zolman, the procedure 
in this case is to perform the fixing of 
references in two stages. First, pro
gram references are fixed in the pro
gram block up to, but not including, 

Table 1: These six pieces of information must be entered into the locations shown 
(beg inning at hexadecimal location 2£01 for listing 1) before a relocation can be per
formed w ith t/1 e modified relocato1· program. 

Number 
Label of Bytes Address Comments 

a 2 2E01, First address of block to be relocated 
2E02 

b 2 2E03, Last address of block to be relocated 
2E04 

c 2 2E05, Destination address 
2E06 

d 2 2E07, First address to have references fixed 
2E08 

e 2 2E09, Last address to have references fixed 
2EOA 

2EOB 
00 

Function select : 01 
= fix references only 
= move block and fix references 

02 = move block only 

the data block . Then, skipping over contain constants that are indepen
the data block, program references dent of the location of the program. 
after the data block are fixed for the In a systems software program like 
remaining portion of the program BASIC this is not true for all con
block. stants. This is so because of the design 

In addition to the usual data block logic of an interpreter program. 
problems that have been mentioned, Essentially the interpreter works by 
there is another difficulty en comparing an input command or 
countered when systems software is function to a table of legal commands 
relocated. The data blocks in an or functions. If a match is found , con-
applications program will normally Text co11 tin11 ed 011 µage 190 

New from Osborne ' McGrow·Hill 

Adam Osborne PET@tt:Jforetells the Next Industrial Revolution Personal Computer 

Guide 

OSBORNE/McGraw-H ill For cred it card or phone order, call (415)548-2805
630 Bancroft Way, Dept. B1 , Berkeley, CA 94710 

5 11) 71 
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AIVIVOUIVCllVG: 	 NEW! 

MICROSTAT 
Acomplete statistics package for business. scientific. 
education and research work. No other package has 
the features of MICROSTAT. For example: 

• File oriented with COMPLETE editing 
• A Data Management Subsystem for editing, sort
ing, ranking, lagging, data file transfers PLUS 11 data 
transformations (e.g.• linear, reciprocal, exponential, 
etc.) • Frequency distributions • Simple and multiple 
regression • Time series (including exponential smooth
ing) • 11 Non-parametric tests • Crosstabs/Chi-square 
• Factorials (up to 1,000,000!), permutations. combinations 
• 8 Probability distributions • Scatterplots 
• Hypothesis test (Mean, proportion) • ANOVA 
lone and two-way) • Correlation • Plus many 
other unique features 

Users manual: $10.00 (credited towards purchase) 
and includes sample data and printouts. Uses 
N 0 RTH STAR BASIC 32K of memory, one or two disk 
drives (2 recommended). Printer optional. Price: $200.00 

• 

ECOSOFT 


Phone orders: 
P.O. Box 68602 

(317) 253-6828 
Indianapolis, IN 46268 

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 

Address ing Modes Demystif ied 

Reg ister Functions Described 


Instructions Defined 

Interrupts Diagrammed 


Cycles Outl ined Formats Described 

Execut ion Described in Text , 


Notation and D iagrams 

Meaningful Analysis o f 698 Commands 


in Formatted , Usable Tables 

Simple. Consistent Notation and Formats 


A Programmer's Book , Beginner or Experienced 

Ideal Text for Class Instruct ion 


Pricse: $17.95 Plus Tax and Sh ipp ing 

VISA & MSTRCHRG-NUMBER AND EXP. DATE 


PREPAID WE SHIP 

MICROWARE ASSOCIATES, INCORPORATED 


9301 N. 58th St. DPT. AAA 

SCOTTSDALE, AZ. 85253 


DEALER INQUIRIES INVITED 

' " TRS-80 IS A TRADEMARK OF TAN DY CORP. 


Circ le 120 on inqu iry caro. 
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CP/M 2.0 
Expand the horizons of your TRS-80 

model 11 with the industry standard oper

ating system, CP/M version 2.0, and get 

these advantages over TRSDOS: 


~ • 	 compatible wi th hundreds of existing 
software packages ~ 

• 	 wide choice of programming fJJ 
languages: BASIC, PASCAL, FORTRAN, I 
COBOL, C, ASSEMBLER, and others 00 

• 	 faster disk access 0 
• 	 more storage per diskette 

• 	 assembler, editor, file hand ler, and 
dynamic debugger included with ~ 
the operat ing system 0 

Introductory price: $175 including manuals 0 
For fu l l detai ls about how CP/M 2.0 can 
improve the performance of yourTRS·80 
model II . contact: 

PICKLES & TROUT 
P.O BOX 1206. GOLETA. Cl\ 930 17. (805) 967-9563 

CP/ M is a trademark of Digi tal Resea rch Inc. TAS·BO is a trademark ot Tand y Corp. 

S-100, 6-PORT COMMUNICATIONS 

• INTERFACES MULTI TERMINALS, COMPUTERS, 
PRINTERS, MODEMS, ETC. 

• 2, 4, OR 6 CHANNELS; 2 OPTIONAL RTC'S 
• SELECTABLE 1/0 ADDRESS 
• PROGRAMMABLE SYNC. CHARACTERS 
• SYNC ANO ASYNC 
• HARDWA.RE ERROR CHECKING (CRC-16, CCITT) 
• COMPLIES WITH : EIA RS-232C STANDARD; IEEE 

PROPOSED S-100 BUS STANDARD 
FULL 6-PORT CONFIGURATION (ASSEMBLED AND 
TESTED) . ... . . ... . .. . . _ . . ... . ... $B95.00 

For informatio n, contact : Dianne Pol k (70 3 ) 8 93·433 0 x 1 00 

ii Inca, Inc. 
7916 Westpark Drive U McLean, Virg inia 22102 
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~(C[R1U 
SENSATION! 

You have been reading about our aslounding 
high performance microcomputer producls. 
Our X-9000 Pascal MICROENGINE'"" CPU Iha I 
execules Pascal 13x fastarthan an LSl-11 
and 3x faster than a PDP11 ·34. Our X-920 
CRT malches lhe features of lhe SOROC 10140. 
O ur X-8000 16-bil CPU addresses SM bytes 
of memory dlreclly and is comi ng soont 
·rr1tJl!'mn1ll. We$11:rn 01911oi1 Corpor.11t0n 

DISPLAY/EDIT TERMINAL 
Model X-920 

$820 (Wllhoul 18 luncllon keys) 

STANDARD FEATURES (partial list) 
• Mtcroprocessor conlrolled 
• Scnal AS232C and 20 ma currenl loop 
• IO baud rates 75 lo 19.200 
• 24 llncs x SO characters 
• 96 ASCII displayable characlers 
• Upper and lower case 
• 12 ic to characler resolution 
• Dual 1n1ensily display 
• Crear lull in1ens11y dala only 
• Progrnmmabre reverse video 
• Prog1ammable underl ine 
• IOS l<eys wilh a lpha lock 
• J4 key riumerlc pad with decimal 
• 16 special func tio n keys 
• 8 Cdll funclion keys 
• 2 block transmission keys 
• Sell 1es1 mode 
• Pro1ec1 mode 
• Block mode 
• 80 storcible 1abbing 
• Insert/delete charac ter and hne 
• Scrolllng 
• Addressable cursor 
• A host of other fea1ures, lnclud1ng cursor controls 

and remote commands such as clear to nulls. 
spaces. end ol Imo. end or screen: se t hi.lo.zero 
intonsfly; se1 blink: etc. 

• OpUonal screen print & 2nd page memory 

For our sysrem or for yours. in commercial . 
1echmcal. educalional or personal applications. 
the Computex X~920 is unmatched in its class. 

All fealu res of the Hazelti ne 1400 and ADM·3A 
Plu.: 128 ASCII charac ters ... 

7 x 10 matrix .. . Reverse 
video ... Prin t key ... 

Shifllock ... Transparenl 
mode .. . Backspace ... 
Tabbing . .. lnlegrated 

numeric pad. 

s799 
List price sg5 6 

PERKIN-ELMER (Model 550) 

011 the shelf delivery now on lhe Model X-920 
and P·E Model 550. Add 40 lb. shipping. 
Cuetomer satisfaction ie guaranteed. 
Full rofund with the return of any product 
within 10 days. X-9000 CPU $2995. Pascal 
MICROENGINE'" owners manual $19.95; X-920 
operators manual $10. postpaid. Cash prices. 
10% down guaran1ees priorily. IL residen ts add 
5% sales lax. Ma.tar Charge and Vise 
accep1ed. 
r.ompulex s1ands for competence. We service 
what we sell. Wrilten hardware warranty. 
Nationwide service contracts. Custom software. 
We provide expert tachnical support. 

(312) 684-3183 

c2~.~~!!>\. 
"The Compu1er Expens .. 
5710 Drexel Avenue 
Chicago, IL 60637 

Listing 2: An 8080 program to faci litate the examination and correction of load X im· 
mediate (LX[) instructions. (Because of the multiple uses of the LXI instruction, the 
relocator µ1·ogram of listing 1 can , in certain circumstances. mishandle the 2 bytes of in
formation fo llowing the LXI code.) The program is designed to run with the Dynamic 
Debugging Tool (DDT) of the CPI M software. Given the starting and ending addresses 
of a source program block, this program finds LXI operation codes . It then displays the 
fo llowing information on the user's terminal: the memory address where the LXI in
struction is located; tlie operation code; the 2 bytes fo llowing tlie operation code . Con
trol is then passed to the monitor to allow the operator to make any needed corrections. 
Upon reentry the seai·ch for LXI operation codes is resumed at the next operation code 
fo llowing t /1e LXI operation code previously found . 

2000 ORG 2D0011 ;SET ORIGIN 
2000 01I82E START: I.XI B,TABLJ ;B.CsTABl.E PTR 
2003 2A422E l.lll.D SSTAR ; o, E=MEf'll RY PTR· 
2006 EB XCHG 
2007 314E2E I.XI S?,STACK+6 ;INTlAl.IZ.£ STACK 
200A CDEB20 CALI. BUSY ;CHECK CRT STATUS 
2000 3E0A MVI A,0AH ; 1.INE FEED 
200F 0304 OUT ChT ;ro CRT 
2011 CDEB20 CAl.L BUSY JCHECK STATUS 
2014 3E00 MVI A,0DH JCARR. RET 
2016 0304 OUT CRT ; TO CRT 
2016 3A452E CHEKF: I.DA SSTP+I JCHECK FOR ENO OF FILE 
20IB 92 SUB D 
2DIC C22620 JNZ. NEXT ;CONTINUE IF NOT 
201F 3A442E I.DA SSTP 
2D22 93 SUB E 
2023 CA9020 JZ. ENDF ;QUIT IF ENO 
2026 IA NE XTi I.DAX D Jl.OAD MEM.CONTENTS USING PTR. 
2027 67 MOV H,A ; SAVE lN H 
2028 AF XRA A ; Z.ERO ACCUM· 
2029 6F MOV 1.,A ; SET UP CNTR· 
202A 2C COMPJ: INR I. JBUMP CNTR 
202B 70 MOV A,1. 
202C FEIB CPI 2'7D ;CHECK FOR END OF TABLE 
202E CA3A20 JZ AGAIN ;JMP IF THRU 
2031 0A I.DAX B JLOAO TABLE ENTRY 
2032 94 SUB H JCOMP. WITH CURR. MEM· 
2033 CA4F2D JZ MTG HJ JJMP IF MATCH 
2036 03 INX B JELSE BUMP TABLE PTR. 
2037 C32A20 JMP COMPJ JLOOK AGAIN 
2DJA 01062E AGAI N: I.XI B.TABl.2 ; PTR HAS ADOR 2 BYTE 0 PS 
2030 AF XRA A ; ZERO ACCUM· 
203E 6F MOV 1.,A ; SET CTR. 
2D3F 2C COMP21 lNR I. ;BUMP CTR. 
2040 7D MOil A,1. 
2041 FElJ CPI 190 ; CHECK FOR END TABLE 
2D43 CA572D JZ NO MAT JJMP If" THRU 
2046 0A I.DAX B ;LOAD TABLE ENTRY 
2D47 94 SUB H JCOMP· WITH CURRENT MEMo 
2D46 CA562D JZ. MTCH2 JJMP IF MATCH 
204B 03 INX B ;El.SE BUMP TABLE PTR. 
2D4C C33F2D JMP COMP2 JLOOK AGAIN 
204F 70 MTCllJ: MOV A, I. JFOUND 3 BYTE OP CODE 
2050 FE05 CPI 050 JLXI'S FlRST FOUR IN TABLJ 
2052 DA5E2D JC FOi.XI JIF l.<•4 OP IS I.XI 
2055 13 NO I.XI: INX D mo T LXI IF HERE. so 
2056 13 MTCll2: INX D Jl«Jll MEM· PTR. TO NEXT LOC. 
2057 13 NOMAT1 INX D 
2058 01I62E I.XI B.TABl.3 JRES ET TABLE PTR· 
205B C3162D JMP CltEKF JCONTINUE SEARCH 
2D5E 7A FOi.XI i MOii A,D JFOUNO I.XI.PREP FOR OUT 
205F CDAD2D AODR: CALI. BYTEI ;OUTPUT IST DIGIT:HI ADDR 
2062 7A MOV A,O 
2063 COB52D CALI. BYTE2 ;ouTPUT 2ND DIGIT:HI ADOR 
2066 7B MOii A,E 
2067 CDAD2D CALL BYTEI ;ouTPUT IST DIGIT:LO ADDR 
206A 7B MOV A,E 
2D6B COB520 CALI. BYTE2 JOUTPUT 2NO DIGIT1LO ADOR 
2D6E CDDC20 CALL SPACE IINSERT TWO SPACES 
2071 IA OPCOD1 I.DAX D 
2D72 CDA02D CALI. BYTEI 10 UT PUT 0 PCO DE BYTES 
2075 IA LOAX D JO F I.XI INSTRUCTION 
2076 CDB520 CALI. BYT£2 
2D79 COOC20 CALL SPACE JINSERT TWO SPACES 
2D7C 13 CON ST1 INX D JD,£ POINTS TO 16 BIT 
2070 13 INX D JCONSTANT FOi.LOWING LXI OP 
2D7E IA I.DAX D JLOAD IT IN ACCUM. 
2D7f" CDAD2D CALI. BYTEI JOUTPUT IST DIGIT OF CONSTANT 
2062 IA I.DAX 0 JLOAD AGAINCBYTEI CLOBBERS> 
2083 COB52D CALI. BYTE2 JOUTPUT 2ND DIGITCASCII CODE> 
2086 IB OGX 0 ;PC) INT TO 3RD&4TH DIGITS 
2087 IA I.DAX D ;LQAD Il'l ACCUH· 
2D66 CDAD20 CALL BYTEI ;OUTPUT JRO DIGIT 
208B IA I.DAX D JLOAD AGAIN 
2D6C COBS20 CALL BYTE2 JOUTPUT 4TH DIGIT 

Listir1g 2 continued on page 190 
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1,;irc1e 12tl on inquiry care!. 	 Circ le 129 on i nquiry card. 

VULCAN DBMS 

THE PROFESSIONAL DATABASE 

MANAGEMENT SYSTEM 
For 8080/ ZSO systems under CP/ M or PTDOS 

• 	 VULCAN is a complete database management system that has 
38 powerful, easy to learn, English-like commands 10 

manipulate files, records, fields, and scra tch-pad variables . 
• 	 VULCA has a command repertoire which includes such com 

mands as: SORT, REPORT , APPEND, INSERT, ED IT, 
COPY, REPLACE, LOCATE, D I SPLAY, DO , LIST, and 
LOOP . 

• 	 \'ULCA structured data records can be selectively chosen for 
processing using complex Boolean, string, or mathematical ex
pressions. 

• 	 VULCA can be used in in teractive or program mode . The 
program mode uses modern structured command programs to 
combine powerful DBMS opera tion . 

• 	 VULCAN is wri tt en in assembly language for efficient infor 
mation processing and req u ires 36K bytes CP/ M system a nd 
one or more di sk drives . 

• 	 VULCAN can accept or store data in standard ASC II files to 
be compatible with BAS IC, FORTRAN, etc . 

• VULCAN (CP/ M or PTDOS) $490 
Manual only $ 25 

SCDP 

Software Consultation Design 


and Production 

6542 Greeley St. 


Tujunga, CA 91042 (213) 352-7701 

California rcsidems add 60/o sales lax. 

Disc/3

MART, INC. 

DO IT YOURSELF 

LOW-LOW PRICES 

ANADEX Prin ter, DP 8000 . .. ... . .... .. $ 845.00 
CENTRONIX 730 Matrix Pr inter . . . . . . . . 825.00 

(with 4 free zip pack r ibbons) 
HAZELTINE 1520 . . . . . . . . . . . . . . 1319.00 
IMS 16K RAM Memory Board . . . . . 350.00 
SOROC IQ 120 TERMINAL Assembled . . 795.00 

Tl " SILENT 700" PORTABLE PRINTERS 
Tl 743 (RO) . . . . . . . . . . . . . . . . . . . . . . . . . 1095.00 
Tl 743 (KSR) . . . . . . . . . . . . . . . . . . . . . . . . 1250.00 
Tl 994 Personal Computer . . . . . . . . . . . . . 1150.00 

CARTRIDGES • DISKETTES • MAG TAPE 

ACCESSORIES 


ADDS, CENTRONICS, HAZEL TINE, IMSAI, LEAR 

SIEGLER , TECHTRAN, Tl, VECTOR GRAPHICS 


AND OTHERS 


STORE HOURS: 9 A.M. - 5:30 P.M. Mon. through Fri . 

Call or write for quotes or information. 

1840 LINCOLN BLVD.,Disc/3 SANTA MONICA, CA 90404 
(213) 450-5911MART, INC. 

NOVATION CAT 
ACOUSTIC MODEM 
• ANSWER, O~ IGINATE 
• 300 BAUD 
• BELL 103 
• LOW PROFILE OESICN 

517900 

tiappk! II I&k 
- OR APPLE II PLUS 

' $975,,.. , 
A?PLED 32K '1050 
APPLE n48K '1125 

•COLOR •ORAPtllCS •SOUND 

• APPLI U ACCISSORIU• 
APPLE son BASIC CARO •. ' • . • . '155 
OC HA YES MICROMODEM • • ,, • .••1335 
ALF MUSIC SYNTHISIZER .•• • .- • • 1240 
CORVUS 10 MEGABYTE DRIVE 14,650 

'. APPLE DISK II .. . . . .. . . ..... . . '440 
WITH CONTROi.LEA CARO •• •• 1495 
PASCAL LANGUAGE SVSTEM.' , '450 
INTEGER BASIC CARO •• • • • • • • 1155 

SD EXPANDORAM 
• 6 4K S· 100 0 YNAMIC RAM BOARD WITHOUT MEM0RY_ _ $14 9 00 
• WORKS WITH Z·BO . BOBO & 80B5 I 6K KI T 2 15 00 
• POWER CONSUMPTION 5 WATTS 3 2K KIT 269 00 
• BANK SELECT • PHANTOM REFRESH 4BK KIT 349 00 
•NOWAIT STATES REQUIRED 6 4K KIT 409 00 

ADD S50 FOR ASSEMBLED & TESTED 

LEEDEX VIDm 100 
12" BLACK & WHITE MONITOR 

•VIDEO BANDWIDTH 12 Ml-tz±3db 
•COMPOSITE VIDEO INPUT . 

112900 ' 

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 51 ,225.00 

~~ 
Ex 80 I MlcroPrlnter $495 
Ex 820 MlcroPlotter $795 
WORKS OtREC TL V WITH APPLE TRS•80 PH 

• SILENT NON·IMPACT OPERATION 
• 160 CHARACTERS PER SECOND 
• BO. 40 OR 20 COLUMNS PEA LINE 
• AS232C/20MA OR PARALLEL ASC 11 

EXGITING MAIL ORDER DISCOUNTS 
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Listillg 2 continued : 

2D8f' CDDC2D 
2D92 13 THRU: 
2D93 13 
2D94 01422E 
2D97 7B 
2D98 02 
2D99 7A 
2D9A 03 
2D9B 02 
2D9C FF 
2D9D 01Fl2D ENDF1 
2DA0 03 l.00 PO : 
2DAI CDEB2D 
2DA4 lilA 
2DAS D304 
2DA7 FE48 
2DA9 C2A02D 
2DAC f'F 

;••••• 
2DAD E6Flil BYTE!: 
2DAF 47 
2DB0 AF 
2DBI CDBE2D 
2DB4 C9 
2DBS E60F BYTE2: 
2DB7 47 
2DB8 AF 
2DB9 3C 
2DBA CDBE2D 
2DBD C9 
2DBE FE00 OUTTI 
2DC0 C2CB2D 
2DC3 78 
2DC4 IF 
2DC5 IF 
2DC6 IF 
2DC 7 IF 
2DC8 C3CC2D 
2DCB 78 RES TR: 
2DCC 6F TYPOT: 
2DCD Al" 
2DCE 67 
2DCI" 01322E 
2DD2 09 
2DD3 EB 
2DD4 CDEB2D 
2DD7 IA 
2DD8 0304 
2DDA EB 
2DDB C9 
2DDC CDEB2D SPACE: 
2DDF 3E20 
20El D304 
2DE3 CDEB2D 
2DE6 3E20 
2DE8 D304 
2DEA C9 

2DEH DB05 BUSY: 

2DED IF 

2DEE D2EB2D 

2DFI C9 

2DF2 0A0D MESGE: 

2DF4 454E44204F 


;••••• 
2Elil6 060EI 6 TABL2: 

2E09 IE262E 

2E0C 363EC6 

2E0F CEDED6 

2El2 DBDEE6 

2EIS EEF6FE 

2El8 011121 TABL3: 

2EIB 312A22 

2EIE 323AC2 

2E2 l C3C4CA 

2E24 CCCDD2 

2E27 D4DADC 

2E2A E2EllEA 

2E2D ECF2f4 

2E30 FAf'C 

2E32 30313233 ASCTB: 

2E36 34353637 

2E3A 38394142 

2E3E 43444546 

2E42 SS TAR: 

2E44 SSTP: 

2E46 STACK: 

0004 

0005 


CALL SPACE JINSERt Tlo'O SPACES 
lNX D JADVANCE HEM PTR 
INX D JTO NEXT OP CODE 
1..XI B,SSTAR JSAVE HEM PTR 
HOV A,E JTO NEXT LOC· 
STAX B JSO CAN l.OOK FOR 
HOV A,D JNEXT OP CODE 
HIX B JUPON REENTRY 
STAX B ;TO PROG· 
RST 07 JGO MANUAL CONTROL 
LXI B,MESGE-1 ; flND EX) F MESSAGE 
INX B Jl.OAD IT.BYTE AT A TIME 
CALL BUSY JCHECK STAT OF CRT 
l..DAX B 
OUT CRT JPUT IT OUT 
CPI 'H' :TILL END 
JN Z LOO PO ; GO TO MANUAL 
RST 07 JCONTROL WHEN flNIS 

OUTPUT SUBROUTINES ••••• 
AN I 0F0H JMASK LEAST SIG. BITS 
MOV B,A JSAVE IT 
XRA A J SET fLAG•0 
CALL OUTT JOUTPUT TO CRT 
RET ; RETURN FOR NEXT 
AN I 0FH JMASK MOST SIG. BITS 
MOV B,A JSAVE 
XRA A JA"0 
INR A JSET FLAG•I 
CALL OUTT ;OUTPUT TO CRT 
RET J1'1lRE? 
CPI 00H ;CHECK FLAG 
JNZ RESTR ; If 01 BR AROUND 
MOV A,B JGET OUT BYTE 
RAR ; SHI fT INTO 
RAR 11..0\IEST 4 BITS 
RAR JPREP FOR CONV 
RAR ; TO ASC ll 
JMP TYPOT ;CONVERT ' OUTPUT 
MOV A,B JGET OUT BYTE 
HOV L,A JSET UP FOR CONV 
XRA A 
MOV H1A 10 IN TOP 8 BITS 
I.XI B, ASCTB JLOAD ADDR TABLE IN B,C 
DAD B J GET PO S IN TABLE 
XCHG JSAVE D1E 
CALL BUSY J CHECK STAT 0 F CRT 
LDAX D ; LOAD CON v. VALUE 
OUT CRT ; PUT IT 0 UT 
XCHG JGET D1E BACK 
RET ; RETURN F"O R NEXT BYTE 
CALL BUSY ;CHECK CRT STAT 
MVI JSPACE 
OUT CRt ; TO CRT 
CALL BUSY ; CHECK STAT 
MVI JANOTHER SPACEA,, , , 

OUT CRT JTO CRT 
RET 

STATUS CHECK OF OUTPUT PORT ••••• 
IN CRTS JCHECK IF READY 
RAR 
J!'lC BUSY 
RET ; RETURN IF READY 
OB 0AH,0DH 
OB ' END OF flLE SEARCH' 

TABLES ANO CONSTANTS ••••• 
OB lil6H1 0EH, I 6H ; TABLE 0 F 2 BYTE 
OB IEH126H12EH JOP CODES 
OB 36H13EH,0C6H 
OB 0CEH,0DEH,006H 
DB 0DBH10DEH10E6H 
OB 0EEH, 0F6H,0FEH 
OB lil I H, I I H, 21 H TABLE 0 F 3 BYTE 
DB 31 H,2AH122H OP CODES· 
OB 32H13AH,0C2H LXI INSTR· ARE FIRST 
OB 0C3H, 0C4H, 0CAH 
DB 0CCH,0CDH,0D2H 
DB 0D4H,0DAH,0DCH 
DB 0E2H,0E4H,0EAH 
DB 0ECH, 0F2H,0f4H 
DB 0FAH, 0FCH 
OB 30H13IH132H133H TABLE Of ASCII 
DB 34H,3SH,36H,37H EQUIVALENTS OF 
DB 38H,39H,4!H,42H NOS · 1-F HEX 
DB 43H,44H,4SH,46H 
OS 02H START OF SOURCE 
DS 02H END 0 F' SOURCE 
DS 08H SPACE FOR STACK 
CRT EQU 04 CRT PORT 
CRTS EQU 05 CnT STATUS PORT 

Text COllti1111ed: 
trol is passed to that routine within 
the BASIC code. This procedure is 
frequently implemented by storing 
the address of the desired routine 
immediately adjacent to the com
mand (function). (Actually , since 
commands (functions) are not all the 
same length (RESTORE is larger than 
FOR ), it is common practice to place 
a delimiter, such as 0, immediately 
after the command (function ). The 
address of the proper routine then 
follows.) 

Thus, after the system software has 
been relocated and program refer
ences fixed , the command and func
tion table addresses must also be 
fixed. These areas will usually be 
clearly indicated in the program 
listing. Also, since the data that must 
be changed is reasonably small , a 
manual fix can be readily performed. 
The success of this process is depen
dent upon your knowing the new ad
dresses of the command (function) 
routines. Consequently , iJ a number 
of shifts and / or additions must be 
made, I would strongly suggest that 
changes and fixes be made one at a 
time . While this procedure requires 
more work, it is preferable to making 
all changes at once, since it is easy to 
lose track of where everything is 
located. 

Caveat Emptor 
After carefully implementing the 

programs and following the proce
dures that have been outlined, you 
may still find that your relocated soft
ware has glitches. Excluding pilot 
error, the source of any problems can 
logically be only an improper refer
ence fix . While there may be many 
ways for this to happen, I have found 
only two species of software bugs 
that create this problem. 

The first , and potentially least 
troublesome, bug occurs when an 
isolated byte or two of data is buried 
in the middle of executable code. 
With this particular gem I also found 
a call to a subroutine whose sole func
tion was to implement a jump over 
the data I (I'm not making this up . I 
really did find this super kludge.) 

If you are extremely lucky, the iso
lated byte(s) will not just happen to 
be the same as one of the 2- or 3-byte 
operation codes . In this case the relo
cator program will assume incorrect
ly that it is a 1-byte operation and 
correctly continue to search for 
3-byte operation codes . In the more 
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Circ le 131 on Inquiry card. 

NO FRILLS! NO GIMMICKS! JUST GREAT 


DISCOUNTS 

MAIL ORDER ONLY 

HAZELTINE DIGITAL SYSTEMS 
1400 . Computer ......... $4345.00 

14 10 ... .... Call Double Density 

1420 . 
 For Dual Drive . . . . . 2433.00 
1500 . .. '. Pr ices } 

TELEVIDEO1500(Kit ) .... 
91 2 . . . . . } Call 

CENTRONICS For920 ...... .779·2 995 .00 Pr ices 
700·2 1350.00 DEC 

703 tractor . 2195.00 
 LA :l4 1149.00 
Micro Printer 395.00 CROMEMCO 

730 975 .00 
 System I ll~ .. 4990 .00 

NORTHSTAR 
TEXAS INSTRUMENTS Horizon I assembled .. 1629.00 810 Printer 1595.00

ki1 ...... . 1339.00 

Horizon II assembled.. 1999.00 
 ATARI 800 795 .00 

kit . . . ... 1599.00 
ADOS Regent 25 CALL

TELETYPE 

Mod 43 . . . . . . . . . . 995.00 
 Optima Cabinets ( ~Jew) ... 99 .95 

INTERTEC 5" Scorch Diskelle ... Box/29 .95 
Suoerbra1n 2195.00 8" Scotch Diskette .. ". . Box/34.95 

Most Items In stock for Immediate delivery. Factory-fresh, sealed cartons. 

DATA DISCOUNT CENTER 
Box 1 oo 135·53 Northern Blvd., Flushing, New Yori< 11354, 2121465-6609 

N.Y.S. residents add appropriate Sales Tax. Shipping FOB N.Y. 
BankAmericard, Master Charge add 3%. COD orders require 250Yo deposit. 

T.D.Q . 

TAPE DATA QUERY 


THE IDEAL SOLUTION FOR PERSONAL AND 

VERY-SMALL BUSINESS DATA MANAGEMENT 


PET-81< TRS-80-L V L II 

COMPLETE CASSETT E FILE MANAG EMtNT SYSTEM 
-ENGLI SH-LIK E COMMAND LANGU AGt 
-Rl: POR T G ENERATOR 
-UTll.I TY PACKAGE 
-NO PROG RAMMING KNOWLEDG I: Rl: QU l lH D 
-REQU IRES 2 CASSETT E RE CORD t RS 

r .D.Q . APPLI CAT ION CASEBOOK 

-COM l' l.H I: D IRECT IONS TO M ICRO -C Ml'UTE RI Z E: 
e INVI: TO RY CONTROL e CUS TO M l: R D IRl: CTO RY 
e ACCO UNT S Rt( IVAl3 LE • APPOINTMI: 1 SCHEOULI 'G 
e ACCOU NTS PA YAl3 LE • VI: DO I~ M ASTE R I LE 
• Olrnrn PR OCESS ING • PAYR O LL JO URNAL 
e LABl.L PKI N TING e Cl-IE CK IWOK JOU RN AL 
e C H~ C K PR INT ! G • TH~PHONE BOOK 
e I VO ICE PRI T l C • IU N T COL LECT IO 

• ' S P~ C IAL YEAR ·E D SAL E !'RI CI- · $10000*• 

INCLUD ES· 


CASl. ll OOK; 2 CAS SETTE S: 3 USER' S MANUA LS & KEF ARD S 

OR()L R MUST BE REC EIVl·D f! Y /r\ N. J I. ICJIJU 


SFND CH I CK OR M ON / Y-ORDER 10 . 


H. GELLER COMPUTER SYSTEMS 
P.O . BOX 350 


NEW YORI<, N.Y. 10040 

{1 . I . RI SI/JI-. rs ADD .~ALI ~ / ,\ ,\ / 

Ci rc le 132 on inquiry card. 

For LA36 Owners, 1200 Baud Breakthrough 
CHARLOTTE A spokesman for Data is fully compatible with existing 
south C'.omputer C.Orp. confi.rmed electronics. 
reportsofLA36DECwriters® print
ing at blazing speed. With Results Are In 
Datasouth 's DS120 Terminal C'.on· 

As BAUD NEWS went to press,troller, the LA36 prints bidirection· DS 120's were providing enhancedally at speeds up to 165 cps with speed and versati lity for more thantrue 1200 baud throughput. A 3000 LA36 owners. The micr<r1OOOcharacter internal print buffer processor-based electronics haveelimi nates the need for fill proven very reliable, and service,characters. when needed, has been prompt and 
efficient. Of course the DS120Well-Endowed With comes with a 90.day warranty on 

Features materials and workmanship. 

Versatile performance features 


include complete forms control and 
 Delivered Nationwidedata formatting capability program
Datasouth reports a network of.mable from either the keyboard or 

stocking distributors in major citiesdata stream; pl us both an EIA 
throughout the U.S. for promptRS232-C and 20mA Current Loop 
service and delivery. The spokesmaninterface. 
added that he welcomes inquiries 
andwill gladlygiveyou all the details 

Easy Installation on the OS L20. He can be called at 
This blazing speed is accom 704/523-8500 or addressed at 

plished by replacing the LA36 logic Datasouth's office, 627-F Minuet 
icard with the DS120 unit- which Lane, Charlotte, N.C. 28210. 

DEC is a registered trademark of Digital Equipment Corporation. 

Installation of the DS-120 will void any DEC warranty or service contract. 
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usual case, the isolated byte will be 
identical to a 2- or 3-byte operation 
code. Then the possibility exists not 
only for an improper reference fix, 
but also for a mangling of the opera
tion code(s). Fortunately, this mang
ling process is generally not se lf
propaga ting, so the damage is usually 
localized. 

The second, and potentially most 
troublesome, bug involves the 
writing of relocatable code. While it 
may come as a surprise, yes there is 
such a thing as nonrelocatable code. 
To see that this is so, recall that the 
relocator program fixes references by 
operating only on the 2-byte hexa
decimal constant following 3-byte 
operation codes. Implicit in this pro
cedure is the logical assumption that 
all references to program addresses 
will be made via 3-byte operation 
codes. Certainly this is the easiest and 
most natural way to handle ad
dresses. However, it is possible to use 
the 1- and 2-byte operation codes to 
manipulate addresses. 

As a case study of this particular 
"buggy" (and bugging) practice, I 
submit the verbatim example from a 
listing of an assembler program in 
listing 3. 

In this example the programmer 
needed to load the character fo l
lowing an operation code into the 
DE register pair without disturbing 

the HL register pair. Without a 
detailed knowledge of other program 
constraints, it is difficult to specify a 
foolproof fix for this code. Assuming 
no stack problems, appropriate sub
stitutions are suggested in listing 4. 

Those wishing to write relocatable 
code will avoid use of the program
ming practice illustrated in listing 3. 
(This is not an onerous requirement, 
since code that violates this conven
tio n tends to be tortured and 
unnatural.) Those who, for pro
prietary or other reasons , wish to 
write nonrelocatable code will liberal
ly sprinkle their code with such 
examples . 

What To Do 
At this point it is reasonable to ask 

what can be done if you encounter 
one of the exotic bugs I have dis
cussed. Unfortunately, there is no 
quick fix that is generally applicable. 
However, the following guidelines 
and suggestions may be helpful. 

First, the source of the bug needs to 
be isolated to an area less than the 
size of the whole program. To do 
this, study the actual opera tion of the 
program. For which commands or 
functions does the program fa il? 
After this bit of detective work, exa
mination of the command or function 
table of your listing wil l tell you 
where to begin looking for the bug(s) . 

If nothing turns up at this point, 
the bug may be in a subrouLine called 
by the command (function) routine . 
Even worse, it may be in a subroutine 
called by the subroutine, etc. 

Finally, if all else fai ls, it will be 
necessary to perform a step-by-step 
trace of the operation of the program. 
At best this is a tedious process . If, 
however, you have isolated the bug, 
it is possible to set up a breakpoin t 
that is activated only upon entry to 
the program segment that is suspect. 
(A breakpoint works by causing pro
gram control to pass to the monitor 
when the breakpoint is encountered. 
Before the breakpoint is activated, 
program execution is performed at 
normal machine speed.) With the 
Dynamic Debugging Tool program of 
the CP/ M system distributed by 
IMSAI, a single breakpoint can be set 
by temporarily replacing a byte of the 
suspect software with the RST 07 
instruction (FF in machine code). 
After the monitor has control, you 
can use it to generate a detailed trace 
of the program's operation for the 
suspect area. 

After this recounting of the perils 
of relocating systems software, I hope 
that the reader is not tota lly dis
couraged. For well-designed soft
ware, relocation can be easily man
aged using the relocator and FIXLXI 
programs . • 

Hexadecimal Instruction 
Address Code Mnemonic Operand Commentary 

BDC4 3E FO MVI A.ABUFF and OFFH ;LOAD LOW BUFFER ADDRESS 
BOC6 80 ADD B ;ADD LENGTH OF OP CODE 
BOC? 5F MOV E,A 
BDC8 3E 04 MVI A,(ABUFF and OFFOOH)/256 
BOCA CE 00 ACI 0 ;GET HIGH ORDER ADDRESS 
BDCC 57 MOV D.A 
BDCD 1A LOAX 0 ;FETCH CHARACTER AFTER OP CODE 

Listing 3 : An example of poor programming practice . In this example, the programmer has loaded tlte 
DE register pair wit/tout disturbing tlie HL register pair. However·, because the reference to the address 
hexadecimal 04FO is done v ia 1 and 2-byte op code, this machine is not machine relocatable. 

Hexadecimal Instruction 
Address Code Mnemonic Operand Commentary 

BDC4 11 FO 04 LXI D,04FO ;LOAD BUFFER ADDRESS 
BDC7 E5 PUSH H :SAVE H,L PAIR 
BDC8 68 MOV L, B ;GET LENGTH OP CODE 
BDC9 
BDCB 

26 00 
19 

MVI 
DAD 

H,00 
D 

;PAD WITH ZEROS 
;ADD LENGTH TO BUFFER 

BDCC EB XCHG ;PUT RESULTS IN D,E 
BDCD El POP H ;GET H,L BACK 
BDCE 1A LDAX D ;FETCH CHARACTER AFTER OP CODE 

Listing 4: Another method of performing tlie operat ion slrow11 in listing 3. Here t/1e refe r·ence to r/1e 
address lrexadeci111al D4FO is done using tlte LXI op code. Tl1is co de is macl-1i11e relocatable. 
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~HEAVY DUTY COUPLER 
Crystal control punches through rain- soaked, 
muddy Jines to grab weakened signals. 

Heavy duty rubber cups hold fast ... knock out 
noise 

Torture testing boosts reliability above 99%. 
DATEC Heavy Duty couplers are guaranteed . 
we·re bui lding our reputation on acoustic 

couplers . We've got to bui ld them better. 

DaTecr DATEC 30 on91natt! 
Otlly DAUC J'l o rrgDatec Incorporated 
lnat~ .tind itnswt": r 

300 E.Main Street Full 01 h ,:ilr dup1t::ic 
SW1l(:'1lllble. 0·J00Carrboro, N .C. 27 510 • 	 BPS. 

(919) 929-2135 

CP/M. SOFTWARE 


Word Processing For CP/M 
FMTText Formatter ..... ,,., .. • .... ...... , . .... . . .. .. 575 


U.S.L' FMT and your lcxt edi tor to conve rt rour C?IM >ys tcm co o 
pn\-.·crlul word processor. FMT features include au tomn tlc page 
headings and footings, page numbering, cen tering, underscoring, 
1.'xl crrrnl fil e mcrgin~ . .nnc.I in- line console input. FMT works \Vilh a11~1 

video, CRT. or hardcopy terminal tind printer combination . Added 
i.:ap.nbililics fo r daisr·whccl printers: superscrip ting. ~ul>scrip1ing . .r1nd 
half-line spaci ng. 

Run Crome1nco Software Under CP/M 
ADAPTSoftware / 11 /erface . ... ..... ..... .. .... , ...... .. 550 

Now you ca n gel Cromcmco sof twtue lo nm on ~1our CPIM system . 
i\DAPT interfaces those pov1tc rfu l C romc m co packages [except for 
~\lulli · User 13;\SIC) 10 any CJ>l M Ve rsion l. -1 system witholll pa1ching. 
ADAPT ·works whhoul clrnnges for a n)' memory siz.c . 

Fast RATFOR 
RATFOR /RATio 11 al FORtra11i ... ........ .... . . ... ... ... S95 

HATFOR leis you write st ructured code that lranslntes to MicroSoh o r 
Crornc rn c:o 	 FOHTRAN . TSW 's HATFOR i RA1'1 onal FORtrml 
prl.!'compilcr runs at more than 1000 statements per rnlriut c 
Do1.:umenl<ltion includes "Softv1.iarc Too ls '" book by Ke rn ighan :i nd 
Plaugcr , !ADAPT and RATFOR packag1:s combined SJ25l 

~r§M?7 THE SOFTWARE WORKS V.YI 	 8369 Vic kers 
San Diego. CA 92111 

17141569·172 1 
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WE ARE KNOWN FOR OUR PROMPT, 

COURTEOUS SERVICE 


* HAZELTINE CRT's ** NEW, LOW PRICES * 
1500 (assembled) .. . . ... ... .. .. . .. ....... .. .... $885. 

1510 .............. ' ............. . . ...•.. . ..... $980. 

1520 . ' ... . ...... . . .................... ' ..... $1 ,210. 

50 Hz option avai lable for all models . ....... . .. .. .. $100. 

German, French, Danish character sels ............. $30. 


TELETYPE MODEL 43 
4320 AAA (TTL inte rface) .... .. .. .. _. . .... $985. 
4320 AAK (RS232 interface) .. ... . ....... . .. . .. . $1 ,085. 
with transformer to operate on 50 Hz. , 220 v. 
installed inside cabinet ................... . ....... $75. 

PAPER TIGER .................. . .... . . $950. 
Graphics option, add $199. 
198 cps. 8 software selectable character sizes, adjustable 
tractor, plain paper, Impact, dot matrix printer. An 
outstanding value ! 

DECwriter 35/36 upgrade Specs available. 

INCREASE BAUD RATE TO 1200 .. . ... $750. 
IMS 5000 and IMS 8000 Complete Z80 systems 
starting at $2,050. 4 1/0 port s, 1 K EPROM bootstrap loader. 
double density drives, 5% or 8" disks. S-100 bus. 12 slot 
mainframe. A beauti fu l, high quality system. Runs CP/M. 

INTERTEC SUPER BRAIN .....•. • . . .. $2,885. 
Dual Z80, dual double density floppies, 32K RAM 
(expandable) 4Mhz., CP/M, Contained in lntertube II. 

INTERTUBE II . .... ..• . . ....... _........ $875. 

SOROC IQ 120 .............. ... ... . ... . $865. 


IMS 16K Fully static memory, 250 ns . . . . . $285 . 
MARINCHIP SYSTEMS 9900 16 BIT CPU 

Price includes DOS, BASIC, word processor, text editor, 
linking loader Assembled .. . . . ................ $700. 

Kit . . ......................... .. . SSSO. 
Complete systems configured from .. ...... . ..... $5,700. 

DRIVES 
SIEMENS 8"dDuble density, Shugart compatible . _. . $450. 
PER SCI 277 . .. ............. .. . ....... .. . .... $1,200. 

2998.' ...... . ...... ' .... ' ' ..... ' .. . . $1 ,700. 
INNOTRONICS 2 drives with cabinet and power ... $1 ,565. 

Shugart compatible. Extreme ly rel iable. 

CONTROLLERS: 
Tarbell sing le density ............................ $255. 

double density . . . . . . . . . . . . . .. . ......... $380. 
Kenan S- 1 00, hard disk controller . . . . . . . . . . . . $1 ,550. 

TEI Mainframes ...... comple tely tested and assembled 
12 slot . ...... ..... ... ......... .. .. ............ $433. 
22 slot ....... .. ........ .......... ............. $609. 

MODEM: " THE CAT" from Novation . . .... . $190. 
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 cert ified 
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 wr ite. Product sheets available. 


JOHN D.OWENS ASSOCIATES, INC. 

12 SCHUBERT STREET 


STATEN ISLAND, NEW YORK 10305 

(212)448-6283(212)448-6298 
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U.S. ROBOTICS, INC. 

• Tabs 
• 132 columns 
• 10. 12. 13 2. 16.5 

characrers/ mch 
• 2. 3. 4. 6. 8 or 12 l ines /i nch 
• Optional t rac tor feed 

Teletype 
Model 43 KSR 

$1049.00 
• 11 0 or 300 baud 
• RS232C/ ASC l l 
• Pin feed /8 '!/' H x 11 " W 

paper is perlecl for fi ling 
and copying . 

• Shlf llock K ey 
• Prin t Key 
• In tegrated Numeric Pad 
• Ed iting Functi ons 
• Ex 1reme1y Compact: 

15" W x 19" D x 14" H 
• Silent fan- free opera11o n 

PENRIL 300/1200 
MODEM 

Originate/Auto-Answer 

$799.00 
• RS232 
• Fu l l d up lex over voi ce 

grade pho ne lines 
• 1 year warranty 
• Stand alone 

LA34 
DECwriter IV 

$1199.00 
• 11 0 or 300 baud 
• RS232C /ASCll 
• Frict ion feed /up 10 15" wide 

paper 
• 9x7 do l mat ri x. 1mpac1 

printing 
• Upper/ lower case 

., I ' 

• 132 colu mns 
• Upper/ lower case. true 

descenders 
• Dot matrix . impact prin ting 

The 550 BANTAM 
from Perkin-Elmer 

$799.00 
All the features of the 

Hazeltine 1400 & 
LSI ADM-3A plus 

• Upper /Lower Case 
• 7x 10 C haracter Matrix 
• Whit e or Black Characters 
• Transparen t Mode 
• Addresabte Cursor 
• Tab Funct io n 
• Backspace Key 

• 0-300 o r 1200 baud 
• Bell 212A & 103/ 11 3 

compatible 
• FCC certif ied fo r d i rec t 

connect ion to phone lines 
via RJ 11C vo ice jack 
(slan dard exlension 
phone jack) 

USR-300 Series 

Hobby Computer Club of 

Holland (HCC) 


The HCC now has over 
3000 members in 12 local 
groups which meet on a 
monthly basis. They 
welcome information on all 
aspects of microcomputing 
and currently are in need of 
information on hardware 
and software for the Apple 
II . Contact the HCC, 
Christinalaan 171, Eind
hoven , NETHERLANDS. 

Home Software 
Exchange's Program 

of the Month Club 

This club offers an oppor
tuni ty for persons who own 
small computers to buy and 
sell cassette computer pro
grams. Upon joining, each 
member receives a yearly 
catalog of all programs 
listed on the exchange and 
monthly newsletter updates. 
A $2 royalty fee is given 
each time a member's pro
gram is purchased. Member
ship dues are $6 per year . 
To join send the member
ship dues and the programs 
you wish to list on cassettes 
with a listing of the program 
and a short description . 

Contact the Home Soft
ware Exchange, 1716 Dixie 
Dr, Jackson MS 39209. 

Computerized 

Investments Club 


The purpose of this club 
is to trade ideas, data, and 
programs related to the 
stock, option, and com
modity markets. Oub pro
jects include the develop
ment of computerized 
trading and investment 
systems, and the develop
ment of a shared data base. 

Write to Computerized In
vestments Club, RD 1 Box 
138, Sicklerville NJ 08081. 

Videodisc News 

This monthly newsletter is 
designed for readers in com
munications, education, 
television, audio and visual 
production, information 
storage and retrieval, 
microcomputers, and home 
video entertainment. Articles 
will cover new 
developments in software 
and hardware, compet itive 
comparisons, conferences 
and services, and more . 
A special subscription rate 
of $95 per year is available 
to BYTE readers. 

Contact Subscriber Ser
vices, Videodisc News, POB 
5340, W Bloomfield 
Ml 48033 . 

Medical Computer 

Journal 


MCJ is a newsletter tha t is 
devoted to information 
about computers and their 
uses in the daily practice of 
private physicians . Issues 
will cover the most common 
illnesses and the use of com
puters in dealing with them, 
computer systems, 
laboratory test interpretation 
and analysis using com
puters, and ideas for the 
uses of computers in offices . 

Subscriptions are $15 per 
year. For information , con
tact Dr Aziz Ghaussy , editor 
of the MC/, 42 E High St, 
E Hampton CT 06424. 

Computer Newsletter for 

Engineers 


Engineering Computer 
Applications Newsletter 
(ECAN) is being published 
monthly to inform and ad
vise engineers on how to use 
advanced computer 
technology and increase pro
ductivity and profits. ECAN 
will contain articles on small 

U.S. ROBOTICS, INC. 
1035 W. LAKE ST. 

Sales cH1cAoo, ILL. 

General Offices 
Service 
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USR-330 

Originate/ 


Auto-Answer 


Modem-~ ;~' 
\ _-~ $339.00 

FCC cerli f ied for d irecl 
co nnect ion 10 phone lines via 
standard ex tens ion phone 
jack. 

USR-320 
Auto-Answer Modem 

$319.00 

Acoustic Coupler 
$159.00 

• 0-300 Baud 
• Bell 103/ 11 3 compatible 
• Stand Al one 
• RS232 
• 1 Year War ranty 
• C ry slal Controlled 
• State o f the Art LSI ci rcuitry 
• 5 stage acl 1ve fillers 

6060? (312) 733-0497 
(312) 733-0498 
(312) 733-0499 

Circle 137 on Inquiry card. 



computers, peripheral equip
ment, engineering programs, 
combining large and small 
computers, graphics in 
engineering design , and 
many other topics. Subscrip
tions are $36 per year. Con 
tact ECAN, 5 Denver Tech 
Ctr, POB 3109, Englewood 
co 80111. 

Crescent City 

Computer Club 


This club meets once a 
month in a general meeting 
and they also have monthly 
meetings for their specialized 
groups. Their meetings are 
held at 8 PM in room 2120 
of the University of New 
Orleans Science Bldg, on the 
main campus. The club also 
publishes a newsletter that 
covers the events of the 
meetings. 

Contact the Crescent City 
Computer Club, POB 1097, 
University of New Orleans 
LA 70122. 

Arcadian Newsletter 

This newsletter has ar
ticles concerning various 
aspects of computing. Pro
grams, schedules of events, 
corrections of programs, and 
general information items 
appear. Ads are welcome, 
and the latest issue included 
an item from the editor 
looking for reviews of soft
ware programs. 

Contact Arcadian, 3626 
Morrie Dr, San Jose 
CA 95127. 

Apple Canada Users 

Group 


This new group has been 
meeting on the first Wednes
day of every month at the 
Computerland IToronto 
store, 2180 Yonge St, 
Toronto, Ontario Canada . 
The meetings begin at 
7:30 PM. 

Contact Apple-Can, 2180 
Yonge St , Toronto, Ontario 
M4S 289 CANADA. 

Heath Users Group 
(HUG) Newsletter 

REMark is a HUG 
membership magazine 
published quarterly for 
members only. The news
letter contains articles on 
programming, expanding the 
capabilities of Heath com
puters and items of general 
interest. Subscriptions are 
$14 a year and should be 
sent to the Heath Users' 
Group, Hilltop Rd, St 
Joseph MI 49085. 

Sphere Newsletter 

The Sphere Microcom
puter Newsletter contains 
hardware and software 
features of interest to M6800 
microcomputer owners and 
more specifically to Sphere 
owners. The newsletter is 
mailed 6 times a year. The 
subscription rate is $12 and 
should be addressed to 
Jeffrey Brownstein, 2 Tor 
Rd, Wappingers NY 12590. 
Material for publication 
should be sent to coeditor 
Roger J Spott, 13975 Con 
necticut Ave, Wheaton 
MD 20906. • 

EYTE's E"gs 


Like All Modern Vehicles 
- The Cost Goes Up 

George, the program
mable toy van from 
Beneficial Marketing, was 
listed in the November issue 
as costing $24.95. This 
should read $39.95.• 

DYNACOMP 
Quality software for : 	 Apple II Plus • 

TRS-80 {Level II) TM 

North Star 

All soft wa.rc is suppl ied with complete documentation which includes clear ex
planat ions and examples. Each program will run with standard terminals (32. 
characters or wider) and within 16K program memory space. Except where 
noted . all software is available on North Star diskette (North Star BASIC or 
Microsoft BASIC for those North Star systems running under CP I M ). TRS-80 
cassette (level II) and Apple cassette (Applesoft BASIC). These programs a.re 
also available on PAPER TA PE (Microsoft BASIC). 

FLIGHT SIMULA TOR 
(as describ<d In SIMULATION, Volum• 11) 

A realistic and extensive three-dimt'mion.al simulation of takf:.-oH, mgh t ilnd landin.g. 
The program utilizes aerodyn.amic equations and the characteristics of a real airfoil. 
You c:an practice irutrumenl 01pproach6 and navigation using radials and compass 
headings. The more advanctd flyer can also perfcnn loops, half~rolls and si milar 
aerobatic maneuvers. 

Pritt: $17.95 postpaid 
SIMULATION, Volumo II (BYTE Publications): $6.00 

VALDEZ 
A simulation of supertilnker navigation i.n the Prin~ William Sound a_nd Valdez 
Narrows. The prognm uses an extensive 2S6X.256 element radar map and employs 
physical models of ship r~pons.r and tidal patterns. Chart your own course through 
ship oind icebr.rg traffic. Any standard tenninal may~ used £or display . 

Prico $14 .95 postpaid 

BRIDGE 2.0 
An all-inclusive version of th is most popular 0£ card game-s . This program both BIDS 
and PLAYS eitht'!r contract or duplica t.e bridge. Depending on the contract, your com
puter opponents will either play the offense OR defense. If you bid too high 1ht com· 
putcr will double your cont racll BRIDGE 2.0 provides challenging enll!'rlainment for 
advanced players and is an excelle.nt teaming tool for the bridgl!' novice . 

Price: $17.95 postpaid 

HEARTS 1.5 
An exciting and entertaining computer version of th is popular card game. Hearls is .i 

lrick-<>rien ted game in which the purpose is not to take any hearts or the queen of 
5opadcs . Play against two computer opponents who are armed with hard-to-bea t play· 
ing slrategirs . 

Prict: $14 . 95 postpaid 

MAIL LIST I NEW 
A many-featured mailing list program which sorts through your customer 11.st by user
de(ined product code. customer name or Zip Code. Entries to the list can be con
veniently added or deleted and 1he printout format allows the u~ of standard slze 
.lddress l.lbels . Each diskette can hold approximalely 900 entrit"S. 

Price: SlS.95 postpaid (av•ilable lor Nort h Star only) 

TEXT EDITOR I (letter Writer ) 
An easy to use, line-oriented text editor whkh provides variable line widths and simple 
par.1graph indexlng . This text editor l.s ideally suited for composing leuers and is qulle 
capable or handling much larger jobs. 

Price: $14 .95 postpaid 

COMPRESS 
Make your BASIC programs run faster and me less memory I ln many c-ases you can 
reduce the size of your programs by JO% or more. while im proving execution spttd by 
a comparable amounl. Save money by storing more programs on each diskeuc or 
cassette. 

Price: $9.95 postpaid 

GAMES PACK I NEW 
Seven ontertain ing gamos for less than a dollar a kilobytet Play CATAPULT. CRAPS . 
SWITCH, HORSERACE, SLOT MACHINE, BLACKJACK and LUNAR LANDER . 
T hi Is an excellent way lo introduce your children to computers. 

Prir;e: $J0.9S postpaid 

All orders are pror;es,sed within 48 hours . Please enclose payment with order. lf paying by 
MASTER CHARGE or VISA, indude alt numbers on can! . For<ign orders add IO 'll> for 
shipping and handling . 

Write for detailed descript ions of lhese and other programs availabl~ from DYNACOM.P. 

~ DYNACOMP ~IS.4· •J 
~ P.O. Box 162 1........ 


Webster, New York, 14580 

New York State residents: please add 7% NYS sillles lax. 
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E\'TE's Eits
SPRING 1980 

1000101011101010000000100001011111010001010101111 

JAMES MARTIN 
SEMINAR 

10001010111010100000001000010101111101000101011101 

Future Strategy, 
Management, 
& Design for: 

• Distributed Processing
•Data Base 
•Networks 
• Corporate Strategy 

Atlanta 
San Francisco 
New York 
Chicago 

Feb. 25-29 
March 17-21 
March 17-21 
March 24-28 

CALL OR WRITE: (213) 476-9747 

••-•·~!!1-111'11!!!1.l!!!!!Y 
••••·~~ll'l~f!!~l!I!!!!'"'-=•t•1.1•~ 
P.O. BOX 49765, LOS ANGELES ,CA.90049 (213) 476·9747 
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A New System for 
Medica l Data Processing 

The Computer Center Inc, 
433 Valley Ave, Birmingham 
AL 35209, is marketing the 
Doctors Office Computer 
System (DOCS) . DOCS 
o rgan izes precise methods to 
control cash flow and has 
the capabi lity to handle all 
doctors' medical and finan
cia l bookkeeping needs in a 
single system. The present 
package processes charge 
and payment entry, patient 
statements, insurance billing, 
Medicare and Medicaid sub
mittals, collection agency 
referrals, and the patient 
accounting system iden tifies 
unpaid cha rges by age, 
amount, and percentage of 
payment. Additionally, the 
patient accounting system 
handles patient admission 
updates, records, and 
appointments. 

DOCS is designed to run 
on an Alpha Micro 100, 
with a minimum of 64 K 
memory and is cu rrently 
being adapted for use on 
Texas Instruments and 
Hewlett-Packard systems. 
To insta ll DOCS, a medical 
group can expect to invest 
from $35,000 to $70,000 for 
hardware and software . 

Call for Papers 

On August 27-28, the 
IEEE Computer Society will 
sponsor the Second 
Workshop on Picture Data 
Description and Manage
ment in Asilomar, Cal i
fornia . This conference will 
address the problems of 
storage, retrieval and 
manipula tion of pictures of 
great complexity and of 
large numbers of pictures . 
Papers on pictorial informa
tion systems, applications of 
pictorial data bases, picture 
syntax and sema ntics, com
binatorial problems in image 
data structures, data struc
tures for image data mange
ment, computer graphics of 

complex images and anima 
tion, irr1ge stores, compu ter 
architecture fo r picture pro
cessing, and other topics are 
being solici ted . To submit 
papers, please send four 
copies to Professor S K 
Chang, Program Chairman. 
1980 PDDM Workshop, 
Dept of information 
Engineering, University of 
Illinois at Chicago Circle, 
POB 4348, Chicago IL 
60680. 

Word Processor Cuts 

Hospital Paperwork 


Costs 


Due to annual hospital 
cost increases and the 
esca lating requirement for 
paperwork of government 
agencies, insurance com
panies and o ther groups. 
hospital paperwork is 
expanding constantly. 

Burroughs Redactron 
word processing equipment 
has powerful text ed iting, 
format ting, file management 
a nd arithmetic capabilities to 
partially or completely 
automate the completion of 
Medicaid forms. patient 
records of all ki nds, 
laboratory resu Its and 
patient correspondence, as 
well as other hospital re lated 
documents ; so that paper
work is handled quickly, 
accura tely and at a lower 
cost. 

Tufts-New England and 
the Presbyterian Hospita l of 
Dallas, are using these 
systems to facilitate accurate 
and economic preparation of 
patient discharge summaries. 
for surgical reports, to 
update pharmaceutical in
ventories, controlling a nd 
printing tests and test 
results, and much more . The 
use of the system has 
resulted in more efficient 
and economical use of time 
and attention in hospitals 
and laboratories. For more 
information , contact Redac
tron Corp , 95 Horse Block 
Rd, Yaphank NY 11980. 
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CROMEMCO 

SYSTEMS 

DISCOUNTED 

System 2 with 64k RAM-$3195 
System 3 with 32k RAM-$4795 

with 64k RAM-add $ 595 
Discounls up to 20% on mosc Cromemco 
hardware. We carry the fu ll Cromemco line. 

TORREY PINES BUSINESS SYSTEMS 

14260 Garden Rd .. Suite BA 
Poway, California 92064 

(714) 486-3460 

California residents add 6% sales tax 

FIELD ENGINEERS 


Never sell yourself short! 
If you fix computers and their 
peripherals , and it is time for a job 
change, let 

FIELD SER VICE 

SEARCH 


locate the best opportunities for 
you. Employer pays fees. Call 
collect (312) 398-5535. 

Address : 

FIELD SER VICE 

SEARCH 


925 E. Rand Road 

Arlington Heights, IL 60004 


Private £111ploy111e111 Agency 
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TRS·80 users 

Learn FORTH 
FORTH is ;i s1nu.:1urcd high level hmgllilgc 1hn1 
drama1ically cub progrnm c.Jcvclop1nc n1 tune. You 
can expand the 1-URT H language by dc rining new 
operations 3Jld da1a types . FORTH progr.un.) :Lrc 
compih:d 10 n.:duo:: ntl!mory spxc and !iopeed C.\CCU· 

tion. 

linyFORTH is a complc1c \'crsion or the powerful 
FORTH languugt: iai l0<cd 10 1he TRS-80. The 
tinyFORTH systL"fn includes FORTH, a text editor . 
an assembler. gruphics. und assctlc 1/0. 

Leann FORTH on your own cumpu1cr. The 
tinyFORTH user 's rn:rnual contains hundreds of 
examples 10 teach you FORTH in n hands-on :uylc. 

tiny FORTH for 16k level 11 TRS-80: 
Cassell!! and full dxumcn1ation ..........S29.9S 

Documcnta lion only .. ........ ... ... .. ..S 9 .95 


All ordcn< •re folly guaranteed. And $ 1.50 for 
postage and hundling. Ordtr with check , money 
order . Visa. or Mas1crcharge. 

Wrice for a FREE book le1 describing FORTH. 

The Software Farm 
l><pt. Al4 Roston. VA 22090 

Circle 144 on Inquiry card. 

$ MINI FLOPPY AT $ 
$ STORE DISCOUNT $ 

SINGLE SIDED- $225.00 
DOUBLE SIOED-$345.00 

CABINETS-CABLES AND 
POWER SUPPLIES ARE 
ALSO AVAILABLE 

INTERF/\CE, INC 
20932 CANTARA ST 
CANOGA PARK,CA 91304 

(213) 341- 7914 

SURPLUS ELECTRONICS 

ASCII 	 ASCII 

®IBM SELECTRIC 

BASED 1/0 TERMINAL 


WITH ASCII CONVERSION 

INSTALLED $645.00 


Tape Drives 	 • Cable 
• Casseue Drives • Wire 
• Power Supplies t 2V15A, l 2V25A. 
5V35 A Ochers. • Displavs 
• Cab1ne1s • XFMRS • Hea1 
Sinks • Prin1ers • Components 
Many 01her icems , SE ND $ I .00 FOR CATALOG 
REFUNDABLE FIRST ORDER 
WORLDWIDE ELECT. INC. 
130 Northeastern Blvd . 
Nashua. NH 03060 

Phone orders accepled using 

VISA or MC 


Call 603·869 -7661 


Circle 142 on Inqu iry card. 

New from 
Vantage Da1a Producls 

550 WesI 200 South 
Sui te a 
.Provo,Ulah 84601 
(80 1) 3 77-6687 

Communlcallons1Con1rol CPU Card 

•CPU .Z.80 1KRAM 
16 bil Interval llm8r and interrupt 

EPAOM • 2708 standard 12716 optional) 


• Serial Communlcatlons-RS-232 Interface • 
UART Complele MODEM capabili ty , 
programmable baud rates , elc. 

•Patallel 110 · 16 bits in (TTL), 16 bits Out (TIL) 

• Power· on and external reset 

"EPAOM no! Included 

$195 assemb led, lested. wi th warranly and 

documenlalion 


Immediate delivery from stock ! 

All orders shipped prepaid 


MC, VISA, phone orders welcome 

Utah residenls add 4W sales tax 


Circle 145 on Inqui ry card. 

16 K RAMS &RAM CO NTROLLERS 

16 K X l DYNAMIC RAMS u"'""' 
• 200 NSEC ACCESS/315 NSEC C•CLE 1ll.IES 
• 16 PINITIL COMPAllBlE 
• ALL CHIPS BURNED IN MD FULLY IES IED 
• PRICE WllH DA I A SllEEI 

S68 00 IN OTY OF 4/IHAT"S SB.50 EACH 

680016502 64K BYTE RAM & CONTROLLER SET 
MAICE 64K BYIE MEMORY tOR VOUA 6800 OR 6~ 
IHIS SET INCLUDES 
• 32 MSK 4116·3. 16< XI , 200 NSEC RAMS 
• 1 MC3480 MEMOR• CONTROLLER 
• 1 MC32.t2A MEMQRY ADDRESS M\JlflPLEXER 

ANO COUNTER 
• DAlA & APPUCA.TION SHEETS PA.HIS IESJED 

APIO GUARAN I EEO 

S29100 PER SH 


OYNAMIC MEMORY CONTROLLER " '""'' 
• GrnERA.TES RASJtAS & REFRESH TIMlt:G FOR 

16K TO 641C BY-IE MEMORIES 
• PRICE WITH DAIE SHEET SIJ ~EACH 

MEMORY ADORESS MUX ICOUNTER "°'"'" 
• 	MUX ADDRESS & REFRESH COUtn ER HJR Ui.: JO 

64K SYJE MEMOAIES 
• PRICE WITH DAIA SHEfT Sl2 50 EACH 

01JAPt"l lTY DISCOUN1 S AVAUllBll 
AU l)flO(RS F'OSIPAlll lJ s r ~ns (I .. 1NTUINU 1 r."r~ : 
QllOl~S Ct'1C ~ 011 i.!J,,l 'f{f IJRfHA \'tSJ;eA ~tC Al stl U 
Cl' fl O Sl 'tO l CCt I 1N11ll(J "i 0411 .fl, ~NUl'lll. ~'·' 
NO Wiit! St~lli/ 0 Oflntll OHi A[Sl(llN1 5 PLlol. ~! .tt/11 
6'1. sa.i s 1.u Pij[J •,1 CllDt'IS 1I U 1 l>JJ ~J f:o(l 

MEASUREMEN T SYSl(MS & CONTROLS. • 
lotl lllDl\IJtt SDl'#ISIOM 

g l '1111 111 .w; Sf Gal .LNG[ C:i ~11$68 

Circle 146 on Inquiry card. 	 Circle 147 on Inquiry card. 

http:SIOED-$345.00
http:SIDED-$225.00
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Player 
c 

Score<ti 

Chess 4.9 I"' V2 1 1 1 3% 

Belle % ~ '12 1 1 3 

Duchess 0 "-.. 1 1 1 3 

Chaos % 0 !"-.. 1 1 2V2 
L"excentrique 0 "-.. 'h 1 1 2% 

Mychess % !"-.. 0 1 1 21/z 

Blitz 6.9 0 0 !"-.. v, 1 1Vz 
Sargon 2.5 0 0 1 V2 I"-. 1Vz 
Ostrich 80 0 0 

""' 
'h 1 1'/z 

Awit 0 0 V2 "' 1 1'/z 

BS '66 '76 0 0 0 "" 1 1 

Rufus 0 0 0 0 ~ 0 

Table 1: Cross-table of the results of games in the Tenth Annual 
North American Computer Chess Championship, held October 
28 to October 31, 1979 in Detroit, Michigan . Th e table contains 
blank entries, since each program did not play every other pro
gram in the 4-round Swiss System event. 

when Chess 4.9 also achiev
ed a draw with Belle in the 
fourth and final round . 
With this final half-point, 
Chess 4.9 wrested a clear-cut 
victory in the tournament 
with a score of 3V2 out of 4 
possible points. 

Three programs of the 
twelve competing in the 
event were run on 
microcomputer systems. The 
program Mychess, written in 
280 assembler language by 
David Kittinger of 
Anchorage, Alaska, ran on 
a Cromemco Z-2D system 
with 64 K bytes of memory 
and gained a score of 21/i 
points . Dan and Kathe 
Spracklen entered version 
2.5 of Sargon, which ran on 
a 6502-based electronic 
chessboard processor; the 
program obtained a score of 
l '/2 points . The program 
Rufus, written by Charles 
Sullivan in 6502 assembler, 
did not fare so well. It lost 
all games and ended with a 
score of zero . Rufus ran on 
an Apple II computer in 48 
K bytes of memory . 

Besides these three pro
grams that used micro
processors to calculate what 
moves to make, two pro
grams that ran on large 
computers employed 
microprocessors to control 
electronic chessboards that 
indicate moves with light
emitting diodes and transmit 
opponent's moves auto
matically . Both Chess 4. 9 
and Blitz 6.9 (written by 
Robert Hyatt and Albert 
Gower of the University of 
Sourthem Mississippi) used 
these devices . 

The tournament was 
organized by a committee 
comprising Monroe 
Newborn, Ben Mittman, Ira 
Purchis, and David Dahm. 
The tournament director 
was International Master 
David Levy (who was 
featured in "Chess 4.7 versus 
David Levy," by JR 
Douglas, December 1978 
BYTE, page 84). In atten
dance as observers were 
one-time World Champion 
Max Euwe (oy - vuh), 
president of the Federation 
Internationale des Echecs 
(FIDE), and George 
Koltanowski, former presi-

Computer Chess 
Competition 

Chess 4.9, the program 
written by David Slate and 
Larry Atkin of North
western University, regained 
the title of North American 
Computer Chess Champion 
in the tournament held 
during the convention of the 
Association for Computing 
Machinery (ACM) in 
Detroit, Michigan from 
October 28 to October 31, 
1979. 

Slate and Atkin's program 
(then called Chess 4.7) was 
upset in the 1978 champion
ship by the program Belle, 
written by Ken Thompson 
of Bell Laboratories. Belle 
won the 1978 competition 
with a perfect score of four 
wins in the 4-round Swiss 
System tournament. (See 
"Computer Chess Report ," 
May 1979 BYTE, page 174.) 

In the 1979 Tenth Annual 
North American Computer 
Chess Championship, 
however, Belle suffered a 
setback in the third round of 

competition when the Chaos 
program (written by Mike 
Alexander, Fred Swartz, 
John O'Keefe, and Victor 

TURN-ON! 


Berman of the University of 
Michigan) fought Belle to a 
draw. The hopes of Belle's 
backers were further dashed 

Now have full computer control of up to 256 lights, appliances and even wall 
switches without special wiring. The SciTronlcs REMOTE CONTROLLER permits 
direct control of the inexpensive BSA remote line-carrier switches sold by Sears, 
Radio Shack and many others. 

HOW IT WORKS: Writing 3 control words to the controller board sends one of 6 in· 
structions over the a-c line to the desired switch. The instruct ions 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 comp le le connec tor wi ri ng ln lormatlon 
buffered, board address dip switch selec l· allows ease of use with Apple II , PET. KIM, 
able to span 65K. SYM, HEATH HS, plus olhers. * FULL TRS·SO·l COMPATI BILITY- board * SYSTEM SELECT SWITCHES-chose active 
housed In attractive woodgralned case with high or low Inputs, addressed or 110 drive, 
power supply and connector cable all ows paralle l or seria l ent ry, non s.100 Inputs like 
direct connection to TRS·BO·I expansion port. VMA, clockin g on any transition. 

* COMPATIBLE WITH OTHER SYSTEMS-com· * SIMPLE TO USE- sample software Included 
binatlon of on·board selec t switches and for all systems listed, all IC"s socketed. 

APPLICATIONS:* Make your entire home. business or apartm ent "'compu1er controlled" * Save energy by controll ing lights and appliances 
* Control llghts and alarms 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 wi th which you plan 10 use controller. 
Master Charge and Visa accepted. PA residents add sales tax. 
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dent of the United States 
Chess Federation (USCF) 
and noted player of blind
fold chess. 

Stanford University pro
fessor John McCarthy 
presented the tournament 
awards and spoke at a 
ceremonial luncheon held on 
the final day of the ACM 
convention . 

A cross-table of game 
results achieved by the 
twelve programs is repro
duced here in table 1. Ac
cording to Dr Newborn, the 
strength of play of all the 
programs in the 1979 com
petition was greater than in 
the previous tournamen ts. 

An interesting experiment 
took place on the Saturday 
preceding the tournament. 
David Levy, with an ability 
rating of about 2390, played 
a single game against a team 
consisting of David Slate 
(USCF rating of about 2050) 
and his program, Chess 4.9 
(also rated at about 2050). 
The purpose was to find out 
if cooperation between man 
and machine could produce 
better play than either man 
or machine playing alone. 

According to rating 
statistics, a player rated 
2050 should , in a 20-game 
match, win perhaps two 
games and draw perhaps 
five. It was expected that 
the Slate-Chess 4.9 team 
would have an effective 
rating of about 2150, with 
Levy favored to win. 

True to expectation, Levy 
used his knowledge of the 
strong and weak areas of the 
opposing team and won the 
game. Nevertheless, 
development of the sym
biotic relationship between 
the human player and a 
computer may yet extend 
the capabilities of both men 
and machines. 

Microcomputers in 

Education 


A nonthreatening first ex
perience with microcom
puters for kindergarten to 
12th grade teachers has been 
developed by Dan Isaacson 
at the University of Oregon. 
He designed a self
instructional , laboratory
type course to help teachers 

use computers without hav
ing to be programmers. 

The course consists of 
programs and text that show 
how to turn on the com
puter, load programs, ex
plore materials at various 
levels in fine arts, business, 
English , foreign languages, 
consumer economics, and 
more . The program will be 
released in the summer of 
1980 for use by public 
schools and colleges of 
Education . For more infor
mation, contact Dan Isaac
son, Computer Center, 
University of Oregon, 
Eugene OR 97403.• 

'111eAJ630 

I data terminal. 


Lownoise. Lowprice.

High performance. 


The AJ 630 thermal printing data 
terminal. Now you can get a lot of 
terminal for a little money. 

Just look at its features: 
• Exceptionally quiet thermal 

operation 
• Desktop portabi li ty 
• Proven reliability 
• Selectable print ing speeds up 

to30cps 
• AJ-supplied thermal paper 
• Standard ASCII and APL 

configurations 
And look at its price: 
• Just $53 a month on a 36-month 

standard lease. including main
tenance - and equally attractive 
payout lease. 

• Just $995 for outright purchase. 

s53 a month 
lease! 

s995 
purchase! 

l:IANDERSON 
~.JACOBSON 

Prtces sub1ec1 10 change i.mlhout notice 

Et'TE's El!gs 

Reformatting 


Dollars and Cents 


Mr J R Borden of Laguna 
Hills CA, has pointed out an 
error in my recent letter on 
formatting dollars and cents 
("Good Cents," September 
1979 BYTE, page 150). In 
trying to compact the pro
cedure to one line, I erred in 
the roundoff, the results not 
being correct for $1. 995 and 
similar cases. A correct ver-

In short. you can have a full
fledged data terminal for about the 
price of a high-quality electric 
typewriter. 

And to make it as easy as pos
sible fo r you to have the AJ 630, 
you can even use your Visa or 
Master Charge cards. 

The AJ 630 comes with our 
standard 30-day parts and tabor 
limited warranty. And is backed by 
AJ 's nationwide service network. 

Act now. Write Anderson 
Jacobson, Inc ., 521 Charcot Avenue. 
San Jose, Cali fornia 95131. Or call 
your nearest AJ regional office: 
San Jose, CA (408) 946-2900; 
Rosemont. IL (31 2) 671-7155; 
Hackensack. NJ (201) 488-2525. 

NOW

sion is given in line 30 of the 
adjacent listing. 
20 	IF X < 0 THEN X = ABS 

(X): PRINT"-": 
30 X = X + 0.005: PRINT 

"$": INT (X);".":RIGHT$ ( 
STR$ ( INT (100 • (X + 
1))),2) 

Mr Borden also con
sidered the case of negative 
quantities. To handle these 
requires an additiona l line, 
line 20 in the listing. 

I apologize for any in
convenience this error may 
have caused. 

James D Childress 
5108 Springlake Way 
Baltimore MO 21212 • 
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JANUARY 1980 

Education Coordinators' 
Workshops 1980. Held 
throughout 1980, these 
workshops will cover 
costing, justifying costs, 
course design strategies, 
scheduling, record keeping 
and reporting to manage
ment. For information on 
when and where the. 
workshops will be held, 
write to Deltak Inc, 1220 
Kensington Rd, Oak Brook 
IL 60521, or call (312) 
920-0700. 

Jnmiary 3-4 

Hawaii International Con
ference on System Sciences, 
Honolu lu HI. The con
ference will cover 
developments in theory and 
practice in software and 

hardware, and advanced 
computer systems applica
tions in selected areas, with 
emphasis on medical infor
mation processing and 
computer-based decision 
support-systems for upper 
level managers in organiza
tions . For more information, 
contact Perry G Patteson. 
Office of Management Pro
grams, University of 
Hawaii , 2404 Maile Way , 
Honolulu HI 96822 . 

Jmr11n ry 5-8 

International Winter Con
sumer Electronics Show, Las 
Vegas Convention Center, 
Grand Ballroom of the Las 
Vegas Hilton and the Jockey 
Club Hotel, Las Vegas NV . 
The show will have over 850 
exhibitors covering markets 
including audio systems, 
software, television and 

TRS-80 PET 5100 

APPLE KIM AIM&S 

INEXPENSIVE CONTROL SOLUTION FOR 
HOME SECURITY · ENERGY CONSERVATION 


GREENHOUSES • ENVIRONMENTAL CONTROL 

INDUSTRIAL CONTROL · LABORATORIES 


Cmc·s 1• DAC system now includes an interface to the BSA X- 1 O remote 
conlrol modules. These low-cost modules allow control over lamps. 
motors and appliances. With the CmC X-10 interface your computer can 
conlrol 256 separate devices Lamps can be turned on or olf. dimmed or 
brighlened. Alarms, k ilchen appliances. hi- fis, TVs. motors, pumps. 
healers and more can be pul under your computer's control. 

Direct plug-in and software lor most compulers. 
Circle lhe reader service number. ca ll or write for our latest catalog. 

CONNECTICUT microCOMPUTER , Inc . 
150 POCONO ROAD 

BROOKFIELD, CONNECTICUT 06804 
TEL: (203) 775·9659 TWX: 710·456·0052 
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video tape and disk systems, 
home computers, 
calculators, and many more . 
Contact Consumer Elec
tronics Shows, 2 !ll inois 
Center, Suite 1607, 233 N 
Michigan, Chicago IL 60601. 

/mrnn ry 5 mul 12 

Introduction to Computing 
and Personal Computers, 
Human Computing 
Resources, 10 St Mary St, 
Toronto Ontario M4Y 1P9 
CANADA. This course wi ll 
cover introductions to com
puters. programming, soft
ware and hardware, using 
computers in homes and of
fices, and buying and own
ing a personal computer . 

Jnr11mry 8·24 

Tuesdays and Thursdays, 
Introductory Programming 
in BASIC, Human Com
puting Resources, 10 St 
Mary St, Toronto Ontario 
M4Y 1P9 CANADA. Direct 
execution of commands, the 
writing of simple BASIC 
programs, system dialects, 
error handling and debug
ging, and programming 
methods and style wi ll be 
covered in this course . 

/m11111 ry 15 

Invitational Computer Con
ference, Orange County 
CA . New developments in 
computer and peripheral 
technology such as Pascal 
systems, printers, and 
streaming tape drives will 
be featu red in th is con
ference directed to the quan
tity buyer. For more infor
mation, contact B J Johnson 
and Associates, 2503 
Eastbluff Dr, Suite 203. 
Newport Beach CA 92660. 

/m111nry 15· /B 

TV-Microelectronics and 
Microprocessing Exhibition, 
National Exhibition Centre, 
Birmingham. England . 
Manufacturers and suppliers 
of microprocessors, elec
tronic and microcomputer 
games, video display units, 

In order to gain optimum 
coverage of your organi
zation's computer con
ferences , seminars. work
shops. courses, etc, notice 
sl1ould reach our office at 
least three months in advance 
of the date of the event . En
tries s/1011ld be sent to: Event 
Queue, BYTE Publications. 
70 Main St, Peterborough 
NH 03458. Each month we 
publislt tlie current co11ter1ts 
of the queue for the month of 
tl1e cover date and the two 
following calendar months. 
Tl1Us a given event may ap
pear as many as tliree times in 
this section if it is sent to 115 

far enough in advance . 

video cameras and projec
tion systems and digital con
sumer electronics are invited 
to participate. Over 9000 
retailers, wholesalers, 
distributors and government 
buying authorities are ex
pected to attend this show. 
For more information , con
tact TMAC, 680 Beach , 
Suite 428, San Francisco 
CA 94109. 

/mmnry 17 

Electronic Road Shows, 
Proud Bird Restaurant, Los 
Angeles Airport , Los 
Angeles CA. This traveling 
exhibition of components, 
materials and instruments is 
being produced by the Elec
tronic Representatives 
Association (ERA ). Over 80 
ERA member firms will par
ticipate, and products from 
over 700 electronic com
panies wi ll be displayed . For 
more information, contact 
the Southern California ERA 
office, 20969 Ventura Blvd , 
Suite 9, Woodland Hills CA 
91364 . 

/n1111nry 21 -24 

American Association of 
Physics Teachers and the 
American Physical Society, 
Chicago Marriott Hotel, 
Chicago IL. An introduction 
to microprocessors, a Pascal 
programming workshop , 
and a course on the use of 
personal computers in learn
ing physics. plus more ses
sions on microprocessors 
will be presented. 

Contact the American 
Association of Physics 
Teachers, Graduate Physics 



MAXIMUM VALUE 

FOR YOUR DOLLAR 


NORTH STAR COMPUTER PRODUCTS 

DOUBLE DENSITY KIT ASM 

HRZ+32K-D $1590. $1850. 

HRZ·2·32K-D 1910. 2200. 

MDS·A-D 550. 640. 

EXTRA DRIVE 330. 

QUAD DENSITY KIT ASM 

HRZ-1·32K·Q $1750. $2040. 

HRZ-2·32K-Q 2230. 2560. 

MDS·A-Q 720. 800. 

EXTRA DRIVE 480. 

All HORIZONS now come stondord 

with 3 ports ond oil edge connectors 

ond minimum 32K memory. 

BOARDS·DISCS KIT ASM 

RAM-16K WIPARITY $300. $345. 

RAM·32K W/PARITY 475. 520. 

FPB·A 205. 270. 

VERBATIM DISCS, BOX OF 10 .. $29. PP 


We will try to beot ony deol. Coll : 

A.E.I. 
3851 HACKETT AVE . 


LONG BEACH, CALIF. 90808 

(213) 421-4815 


Clrcle 153 on Inquiry card. 

FLOPPY DISK 

REPAIR 


• PerSci and Shugart 
•Quick turnaround 
• 	 Eight inch and 


minis 


National Computer Service 

1023 N. LaBrea 


Hollywood, CA. 90038 

213-851-2226 


Circle 156 on inquiry card. 

CASSETTES 

with 


Agfa Premium Grade Tape 


c-1os ~O Js-;; 
J. 	 f o 0 • 	 0 o \ • 

5-screw type 

24 pack - $21.00 
Illinois Resldenls add 6% sales lax 

includes Norelco-styie boxes with 
index cards, 48 lab1:.ls, shipping. 

l VISA ICall or write today w.-
Poly Corp. 312/298-5300 
1233 Rand Rd. Des Plaines, IL 60016 

~ 
ALCO S.P . O. T. 22/U EOG EBOARD CONNECTOR 
MIHITOOG LE TIN SOLOERTAIL .156" a .200'' 

:~~~~ 
0 

liiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii@iiii' 
,t',~~,·,-o~& ~~~sE.~~:NTITIE~:;:~,2.~ 

I 
t V. AMP fO·J HOUSE MAAKED t DPg· ~ 
i:~~~ ~~ DARLINGTON PR.INTED 

BR IDGE TRA NSISTOR CIRCU IT 

RECTIFIER """"*• IOVUl.e TOO~~~ 
400 PIY !~·~ ~::~~'!. MJ40>0 PNP S1.50 ·~;J~~~ fr 

2 torS1 .00 5111'11~11o: MJ.60JJNPN ••ch •O!'l · O,. 

SPKll1NPNor,HP 10fotS1 1.50 

ALL ELECTROftlCS CORP. 
905 S. Varmonl Ave . • Loa Angelea, Calif . 90006 

DE PT. BY-1 (2131380.8000 TERMS 

STORE & WAREHOUSE HOURS 
• Owt"U\lu Umll.O 
•Mlft. Oro.1t10.00 

Man.· Fri. Sa tu rday • Alkl llM 

9AM · 5 PM 10AM · 3PM .~~~:_u:,,'% 
SEND FOR OUR FREE CATALOG.,~,.,..,.,.. 

Circle 154 on Inquiry card. 

TERMINAL 

DATA 

CORPORATION 

MODEL 1200 RS ·232 DATA SPLITTER 
available in k1I form 

M odel 1200K gives the 1erminal or micro· 
processor user a second interface fo r a printer , 
ploHer , casseue or 1ape drive. 11 operates a1 any 
speed & tsolates the two output devices from 
each other . while providing 2 RS -232 interfaces 
from 1he terminal o r microprocessor . 

The k 11 consists of J RS· 232 connectors, 
printed circwt board. all necessa ry components, 
enclosure. rnounting hardware & assembly in 
strucuons S59 

wri1e or call 

TERMINAL DATA CORP. 
11878 Coakley Cir. 

Rockville. MD 20852 
1301 1881 ·7655 

Circle 157 on Inquiry card. 

TRS·BO Model I and II qua lity software 
il'tlA 6ASI MANAGER IOM·IV S&ll 
Yr.. con 111t 11 10 maintain a data bas. &p1oduct 1tpor1 s wilhoul any 
~~"mm• ll!I ll< lon1 hi! paoam!lns &rtporl lo1ma1s on-ltne ftalUlts lty 

~110~~ v~~: ~~: :ir~ -:~lnw~ ~~~~:n1~a~lJ""a101 aud11log 

A!COU TS RICEIVABI[ ActHll 	 Sli!I°'' 01 mor• d11m Otdv 1n11y calculms salts 1a1 shopping an10unl 101 
trull1pl1 1l!llU Cied11 d11tlon9 agrng sal!I analysis rnvorc!S slal!menls 
aid t! po lll I.I opposed 10 most ollt!I AIR lllJ LI tan b! US!d by dOC IOIS!IOI! 
l!\lftil1Jbl !lt MOO-II Y!ISIOll S149 

\IURDPROCESSOR IGK Sl<J 31K ~9 MOO-II ~9 
f1111 wl)ld 111oct1101 111«1lrcally dt11gn1d 101 lht IRS-80 1ha1usis dill 
s~1ag1101 1"1 Wnllin in BASIC NoSIJ!C"I ha1dwa11and 1u1 hm11list 101 
ldlm nunuills &rrix;>m 32K vmmn lealum up~rr / lowtr casr w1tho111 
ha1dwaie th.lngr and mull1ple u:ipu l 1e11 I i i~ 

11.AlllNGllSl advanced MAll ·V S59 
fl.SI <Drl by any l•!ld Mull1pl! lab!ls "1d ttpoll! 4-d~1 1 srl1tl100 cod! niw 
mcodt "' m1211 onpu1 '"' l1ybo.11d pows(ol 11po11wt •ln MOD·ll SS9 
IHVI HI ORY INV·V S?.I 
9-d1911 alphanum!llt !y 101 l<sl <ry 1ondom acms l!tpo11s includt ord!r 
onlo Plflormanctsumma1v tit Clltulal! [ OOPo·• 11 lulrtporl w11111 MOD· 
11 S149 

;~:~~~;:~;~·~,1~:.:~·o~d::l~'\::Jo.\~~~~~~·oo's'~:~.f1~9~::1 
s.of1wa1r m1001s 10oiler lowoosl manuals so you tan tompa1e illd avoid 
~:~:i'~J's~~ r~d~gO'j~ l !d on mtfllOI\ programs Stnd S5 l0t a D·I 

~:i1~if~,.~~~,;~ ~i\f~i't"fo,mg,~r~:~ ~;:~~~ :oM10~-lj~~o;r ~:; 
MICRO ARCHITECT 


96 Do lhan St Ar lington. MA 02174 


Circle 159 on Inquiry card. 

c-10 SHORT 50 Fr. 

CASSETIES 


Qty. Price 

1 $ 1.00 

10 $0.75 

50 	$0.65 . - \---=---Premium tape and cassettes acclaimed 
by thousands of repeat order microcom· 
puter users. Price includes labels. cas· 
sette box and shipping in U.S.A. VISA 
and M/C orders accepted. California 
residents add sales tax. Phone (415) 
968-1604. 

MICROSETIE CO. 

475 Ellis Street 


Mt. View, CA 94043 


Circle 155 on Inqui ry card. 

8" DISK CONTROLLER 
APPLE DOS COMPATIBLE 

• DOUBLES APPLE ll ~ STORAGE 
• SHUGART 8001801 COMPATIBLE 
•STANDARD IBM'" 3740 FORMAT 
• CPIM- ,UCSD PASCAL~ CAPABI LITY 

AvaHable al yout 1oea1 APPLE Dealer: $400. 

SORRENTO VALLEY ASSOCIATES vA ,1722 SOAAE.NTO VALLEY RD.21® SAN OIEGO. Cl\ 92' 12'1 

Circle 158 on inquiry card. 

SALE 

1RsSALE 
ALL BRAND NEW 16K LEV EL 2 
FULL WARRANTY $699."' 

AL so : 
16K MEMORY UPGRADE S59. 
TRS80 3SPEED KIT UPGRADES 

TRSBO TO FAST, SLOW AND 
NORMAL SPEEDS S19. 

SV-EPROM 2716 S35. 
2708 EPROMS S~ 
Ml CROTEK PRINTERS $725. 
SOFTWARE AND INTEGRATED 

CI RCUITS ( TTL'S MOSACMOS ) 
SEND FOR FREE ' CAT LOG 

0 ES-MAR ELECTRONICS 
POST OFFICE BOX 4482 
AGNEW STATION 
SANTA CLARA, CA . 95054 

0CALIF. ADD 6.5% TAX 
·• · - f . ruQ' Ca rsia•tllO" 

Circle 160 on Inquiry card. 
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The largest family 
of disk drives from 
the largest supplier, 

drives come 
complete with 

power supply and 
cabinet. 

TF-Pertec FD200. LIO track. use both sides ... .. ..•......... $382 

TF-3 Shugart SALIDO. 35 track. same as tandy . . . . . . . . . . . . . . $389 

TF-5 MPf B51. 40 frock ..... .. ........ . .. ........... ...... . $379 

TF-70 Micrapolis. 77 track with 195K of storage ..... . . ... . . $639 

TDH·1 Dual sided drive. 35 lrock ..... . . .. . . ........•.... . $499 


*MAXI DISK* 

i Disk 1: 10 Megabyte Haid Disk with 5 fixed. $6299 

~~e~ovoble with controller . . · · · · · · · · · · · · · · · · · · · · · · · · · 

Maxi Disk 2: 10 Megabyte (fixed) ......... .. . $5349 
w;ncheslerTechnology. · · ···· · · · · · ···· · · · · 

695 
77 Iracks of Stoioge includes new DOS• · · · · • · · · · · · · · · · · · $ 

PRINTERS 
DPSOO Anodex. 80 column. 112cps ...... ... .... . . ...... . $950 
LP779 Centronics 779 . .. ... ... ... ...... . . . .•. •...•.... . $1099 
LP730 Centronics 730 .. .. _.......... .. •........ .. •... .. . $950 
LP700 Centronics 700-1 ..... . ..... ..... ..... . ..... .. ... $1495 
LP701 Cenlronics 701-1 .. ..... ...... . ........... ....... . $1 759 
LP702 Centro ics 702-2 . .. . ... . ... .. . ..... .. . ... . $1995 
SPW-1 Spinwriter-NEC . .. .... . . ... .. . . ...... , •.•. $2495 

NEW! LINE PRINTER 

BASE 2 


Bose 2 Printer 80. 132 col.. g raph1cs 
60 LPM with tractors................... . .. $599 
* DRIVES FOR ANY MICROCOMPUTER"' 

Does not include power supply & cabinet. 
MOD II DISK DRIVES NOW AVAILABLE 

Perfec FD200 ............ ..... . . .. . ..... ... . ....... ..... $282 
Perfec FD250 (dual head) ......... . ............ ......... $399 

Shugart SALIDO ( unused) ... ....... . ......... . ... ..... .. . $286 

Shugart SA800 . ... . ... .. ...... . .. .. .... _..... _. _........ $479 

MPI 851 ...... . ... . . __ . .....•. . .....•............ .... ... $279 

MPI 852 .. . ...................................... .... . .. $349 


SOFTWARE 

New DOS• wilh over 200 mad1ficot ions a nd 

correclions to TRS-DOS . .. .... . . . . .... .... . .....•....... . $99 

New DOS• 40 track ........ . .. . ....... ... ....... . ....... $1 10 

AJA Word Processor .. ... .. ...... ......•...... .... ......... $75 

AJA Business Program . .. .........................•...... $250 

Racel 1nl1n1le Basic ..............•. .... . . ... .. ...• ..... $49.95 

Disk Drive Alignment Program ... . . . ... . ...... . ... . ...... $109 

Radix Dato Base Program .. . ..... . ... . ..•..•........... $99.95 

Electric Pencil ... . ......... . ........ .... ................ $150 


ALL PRICES CASH DISCOUNTED. FREIGHT FOB/ FACTORY 

Circle 239 on inquiry card. 

MICROCOMPLJER 
TECHNOLOGY 

INCORPORATED 
 A pparot. Inc 

2080 South Grand Ave. 7310 E. Princeton Ave. 

Santa Ana, CA 92705 Denver, CO 80222 


(714) 979-9923 (303) 758-7275 
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Building, State University of 
New York at Stony Brook, 
Stony Brook NY 11794. 

/aminry 22-24 

Designing, Installing anq 
Managing An International 
Telecommunications Private 
User Network, Dallas TX . 
This course is intended for 
communication professiona ls 
interested in understanding 
and developing communica
tion systems, services, and 
techniques . For more infor
mation, contact Telecom 
Systems Group, 579 Pomp
ton Ave, Cedar Grove NJ 
07009. 

Jnnuriry 23-26 

International Microcom
puters Minicomputers 
Microprocessors (IMMM ), 
Harumi Exhibition Centre, 
Tokyo Japan. T his is a show 
for manufacturers, commer
cial and fina ncial 
establishments, service in
dustries and institutions, and 
design engineers interested in 
buying compu ter systems, 
components and services. 
For more information, con
tact Industrial and Scientific 
Conference Management 
Inc, 222 W Adams St, 
Chicago IL 60606. 

/m111n ry 28-30 

Communication Networks 
'80, Sheraton Washington 
Hotel , Washington DC. The 
program will offer 50 con
ference sessions in areas 
such as fiber op tics, satelli te 
communications, systems 
networks , and innovations 
in electronic mail and office 
admin istrative networks. 

For further information on 
registration, speaking oppor
tunities or exhibit space, 
contact William Leitch , The 
Conference Company, 60 
Austin St, Newton MA 
02160. 

/m111ary 28-30 

Principles of Programming 
Languages, Las Vegas NV. 
This symposium concerns 
practical and theoretical 
aspects of principles and in
novations in the design, 
definition, and implementa
tion of programming 
languages . Some topics are 

algorithms and complexity 
bounds for language pro
cessing tasks, specification 
languages, error detection 
and recovery, and unusual 
or special-purpose languages 
that raise issues of principle . 
Contact Professor John 
Werth, Dept of 
Mathematical Sciences, 
University of Nevada, Las 
Vegas NV 89154. 

/ammry JO-February J 

MIMl'80 Asilomar, 
Asilomar Conference 
Grounds, Pacific Grove CA . 
This symposium covers all 
aspects of mini and 
microcomputers includ ing 
technology, hardware, soft
ware engineering, languages, 
education and more. Con
tact The Secretary, MIMI 
'80 Asiloma r, POB 2481, 
Anaheim CA 92804 . 

FEBRUARY 1980 

February 6 

Invitational Computer Con
ference, Ft Lauderdale FL. 
This conference is directed 
to the quantity buyer and 
will feature the newest 
developments in compu ter 
and peripheral technology. 
Contact B J Johnson a nd 
Associates, 2503 Eastbluff 
Dr, Suite 203, Newport 
Beach CA 92660. 

February 12-14 

Data Communications Con
ference and Exhibition, Har
bour Castle Hilton, Toronto 
Ontario, Canada . Panel ses
sions, presentations, 
workshops, and technical 
sessions related to the field 
of data communications will 
be featured. Network con
trol, management, perfor
mance and architecture ; 
communications hardware 
and software; fiber optics; 
distributed data processing; 
and international com
munications policies are 
some of the subject areas 
that will be discussed . 

The exhibition at the con
vention center wi!J feature 
over 100 exhibitors. 

For more information, 
contact Whitsed Publishing 



Ltd, Suite 2504, 2 Bloor St 
W, Toronto O ntario M4W 
3E2 CANADA. 

Felm wr·y 13-15 

The IEEE International Solid 
State Circuits Conference, 
San Francisco CA. T his con
ference is a forum fo r the 
presentation of ad
vancements in all aspects of 
solid state circui ts. It will 
cover design , performance, 
fab ricat ion, test ing, and ap
plications in digita l, analog, 
microwave, and other areas 
of new solid state circui ts, 
device structures, 
phenomena and systems. 
For more information, con
tact Lewis Winner, 301 
Almeria Ave, PO B 343788, 
Coral Gables FL 33134. 

Fe lm m r,v 18-21 

European Information 
Management Exhibi tion and 
Conference, Wembley Con
ference Centre, London 
England . This show wil l 
exhibit microcomputer 
systems and peripheral items 
with demonstrations and ap
plications focused on pro
blem solving for the 
management executive. Con
tact , Expoconsul, 420 Lex
ington Ave , New York NY 
10017. 

Frl irmiry ll-23 

Louisiana Computer Exposi
tion, University of 
Southwestern Louisiana, 
Lafayette LA . This con
ference is entitled 
"Distributed Systems Based 
on Mini and Micro Com
puters ." It wi ll cover pro
gramming languages, 
operating systems, evalua
tion of distributed systems, 
design criteria for dist ributed 
systems, and other rela ted 
topics. There will be exhibi
tions of equipment and 
papers will be read and 
discussed. For more infor
mation , con tact the Com
puter Science Dept , Univer
sity of Southwestern Loui
siana, POB 44330, Lafayet te 
LA 70504. 

Frb rrm ry 25-27 

Communication Networks 
'80, Shoreham Americana 
Hotel, Washington DC. This 

conference and exposition 
will cover business com
municatio ns. For program 
information, contact the 
Director of Program 
Development , The Con
fe rence Company, 60 Aust in 
St, Newton MA 02160. For 
exhibit information , contact 
the national sa les manager. 
Communications Networks 
'80, POB 96, Haddon 
Heights NJ 08035. 

fr /Jrrmry 25-28 

Compcon 80, Jack Tar 
Hotel , San Francisco CA . 
T he conference theme is 
"VLSI : New Architecture 
Horizons ." It will be 
devoted to developing 
advanced technologies for 
computers. Contact Comp
con Spring '80, POB 639, 
Silver Spring MD 20901 . 

frlrrmir.11 26·28 

Nepcon West '80, Anaheim 
Convention Center, 
Anaheim CA . The con
ference and exhibi t will dea l 
with the latest advances in 
electronics by covering such 
topics as wave soldering, 
etching, automated 
assembly, die attachi ng, 
hybrid circuit packaging, 
photo lithography, precious 
meta l recovery, laser anneal
ing, and much more. For 
fur ther informMion, contact 
ISCM Inc, 222 W Adams St, 
Chicago IL 60606. 

Feb ruar.~ 26-29 

Office / Korea /80, Korea 
Exhibition Center, Seoul 
Korea. Exhibits a t this 
exposition will include the 
range of products needed in 
offices from computers, 
word processing equipment 
and software to stationary , 
supplies , furniture and ser
vices . Information about the 
show may be obtained from 
Expoconsu l, a division of 
Clapp and Poliak , 420 Lex
ington Ave, New York NY 
10017. 

MARCH 1980 

M nrclr 3-5 

O ffice Automation Con
ference, Georgia World 

Guaranteed software from Data Access Corporation . . . 

TRS·80 ISDMS 

INDEXED SEQUENTIAL 


DATA MANAGEMENT SYSTEM 


Interactive Data Base Definition 

Random Key Access To Any Record 


Sequenti al Key Access To Any Record 

Fast Assembler Sorting On Any Field 


Complete Interactive Fi le Maintenance 

Fast In-Memory Directory Of All Records 


Automat ic Blocking & Unblocking Of Records 

Loads It's Assembler Program from BASIC 


BASIC & Assembler Source Included 

Sample Data & Programs Inc luded 


Includes Assembler Disk Sort 

INKEY$ Data Entry Routi ne 


Runs On 2, 3 or 4 Drives 


IF YOU'VE GOT A TRS-80 * DISK SYSTEM, WE'VE 
GOT A FAST, FEATURE PACKED SOFTWARE 
SYSTEM THAT'S READY TO GO TO WORK FOR YOU 
NOW! INTERACTIVELY DEFINE A DATA BASE AND 
BEGIN USING IT IN HOURS! BUILD YOUR APPLICA
TION WITH ISDMS, ITS A SOLID FOUNDATION! 

PRICE: $175. 

ISDMS WITH REPORT GENERATOR 
The complete ISDMS Package combined with a 
report definition and generation program. Wi th 
ISDMS and the Report Generator you can create a 
complete file and report system without writing a 
line of code! 

PRICE: $225 

TRS-80 BUSINESS PROGRAMS 

TRS-80 Model II conversions available soon 

Accounts Receivable, up to 1200 Accounts .. . . $500 
On-Line Inventory, up to 1800 Items ...... ..... $600 
Point Of Sale Inventory, up to 3000 Items .. . ... $750 
General Ledger w/Check Writer . ... . ... .... .. $500 
Payroll , All Fed ., State Taxes, Tips & EiC .... .. $500 
Mailing List , up to 1800 names on 4 Disks .. ... $200 

Licensed copies of Data Access 'TRS-80 programs 
are guaranteed to load and run on operational 
systems, and to be free from programming defects. 

DEALER INQUIRIES INVITED 

DATA AccEss CoRpORATiON 
4221 Ponce De Leon Blvd. 


Coral Gables, FL 33146 

Phone: (305) 446·0669 


"TAS·BO is a registered trademark of Radio Shack 
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Congress Center, Atlanta 
GA . A combination con
ference and exhibition of 
office computer systems has 
been developed to help 
management understand the 
growing technology of 
business computer systems. 
For more information, con
tact H A Bruno and 
Associates Inc, 78 E 56th St, 
New York NY 10022. 

Marclr 10-12 

1980 National Office Exhibi
tion and Conference, 
Automotive Building, 
Exhibition Pl, Toronto 
Canada. Subject areas of the 
conference wil l include 
energy conservation, sma ll 
business computers, 
micrographics, word pro
cessing, telecommunications, 
copiers, office landscaping, 
and many others . There will 
be approximately 100 
exhibitors presenting their 
products and giving 
demonstrations. 

For more information, 
contact Whitsed Publishing 
Ltd, Suite 2504, 2 Bloor St 
W, Toronto Ontario M4W 

3E2 CANADA. 

Marc/1 14-16 

West Coast Computer Faire, 
Civic Auditorium and 
Brooks Hal l, San Francisco 
CA. An expected 15,000 at 
tendees, over 340 exhibi ts, 
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. 

Mnrc lr 17·20 

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 
expected and at tendance is 
expected to exceed 12,000. 
For information , contact 
Interface '80, 160 Speen St, 
Framingham MA 01701. 

Murcli 17-21 

Applied Time Series 
Analysis, University of 

California at Los Angeles 
CA. Th is course is designed 
for engineers, scientists, pro
grammers, economists and 
other users of digita l ti me 
series who requ ire modern 
methods of da ta analysis 
using the fast Fourier 
transform, digita l fil teri ng, 
power spectral densities and 
correlation fu nctions. T he 
lectures cover topics relating 
to the Fou rier transform, 
sampling linear systems, 
convolution, covariance, 
digital filtering, power and 
cross-spectral density func
tions, and introductions to 
new methods in spectral 
analysis and ro tating 
mach inery ana lysis . For 
more information, contac t 
UCLA Extension, 10995 Le 
Conte Ave, Los Angeles CA 
90024 . 

MMclr 20 

Electronic Road Shows, 
Castaways Res taurant, Bur
bank CA. See January 17 
for detai ls. 

Mnrc/1 24-28 

Fourth European Conference 

on Electrotechnics, Stutt
ga rt. This conference will 
review recent development 
trends and applications in 
the field of microelectronics. 
Microprocessors, computer 
communication, industrial 
electronics applications of 
microelectronics in the 
automobi le and in medicine , 
and other topics will be 
covered. The conference 
language will be English. 
Contact Professor Dr W E 
Proebster, IBM Deutschland 
GmbH , Postfach 80 08 80. 
0-7000 Stuttgart 80 GER
MANY (BRO) . 

Mard i 26-28 

Viewdata '80, Wembley 
Conference Cen tre, London 
Engla;1d . Viewdata 80 is an 
international exhibition and 
conference on video-based 
systems and microcomputer 
industries . The British Post 
Office is presenting the 
Pres tel Show, about elec
tronic mail services. 

Contact TMAC. 680 
Beach St, Sui te 428, San 
Francisco CA 94109. • 

OSBORNE 
BUSINESS SOFTWARE 
in CBAS IC2 or CROMEMCO 16K BASIC 

• features • • hardware requi red • 
Four Complclc P,1cli:.lgeS•n 

Gener,11 l edger 
• Accoun ls ReceivJble 

• Accounls P.iy:tble 

• PJyroll wi th Cnsl Accounling 
Strong suppo rt from Osborne M.lnuJ ls 
CBASIC2 runs undl'f CPIM or under COO 
\t('r ion 1.07 on Cromemco compu l f:'r~ 

I 6k BASIC runs on Cromcmco compufN., 
Cursor .iddr~s i ng rou tine") for t-l ,1zl'lline. 
lc.u Sicglet and C ronu.•mco (8ct.'hivc) 
Terminal~ 

Sourcl' Cod1,.-... ,md l n~t .1 11.ition lnstruc lions 
provided .1long wilh disks 
Au tom.lli< Cnmm.md Slarl·up 
E.isy to .1pply lo .1 11 of your business ;ind 

One or more 8" or 5" Floppy 
Orh·cs 

CRT wi th cu rsor .ldd rc ss ins:, 

13 '2-Column Pri nter 

595 per 
package 

HH)Rot• 
Ad!JS'\tniJ1•PfN""M 
c..1o1.dd 1.. 1 :-• ...i.-.. 1 ... 

CIU.011 C.\i>:lh~ • U' llU 

!!-yStem-, needs • OEAlfR I QU IRIES INVITED• 

'UCAH S PROUU("I) 0 1 lll)l l '( 110:\. 

• 0\HOH"\I Il l \ I '"( ~ • Dt)P/l l0o1 l 1o l•l•t·• • l\Po\,[) 1ltun (tr1111•••11· 
'U l l\\-\Kl 1mC 8r\!!ol ! iu1 CP , , .md LU0'1 10~111 ... .ir1•11n ( I' \II 
A lt.t.. 1 • o(jl'/ ! jllnl I 11h1•r~ J<1t • IU r\(~l"i C~ i J11 11u1o1I 

• 	ltllO' t{ l' , \ 1 lrn C101nil'mc 1•I (,uu10 "i cnnnr 
f lll•n•' lllCU ( lltnllUli' '" I • U0 Pli 1LJGll' t .' 1 ~1M .,tk'1' ll • OR.IV( lC1n1om1Jt.•d 

• \.Ull(( )J'lOI f\0•1\..H1li• · ~f'UOl tl. rorm•".iu Prm1~1 0,,. , .,~t 

l l'/lr"-' l lJ Ul1 ll J • Utl,1:!1 C11n~"''"m1 tu "'\l<'ilJ 

• C•"lll or Wri1 e for Free Catalog ue J. nd M ore l n form;u ion • 
tA'I ff'EE c~"f~\.OG :

0 * We wlll Customize any of our pro grams al our SC andard Consu lling Re l es • 

I 
'\98 I 

name: 	 1 Ah! MICAM ••••Satisfyin' Software 
That rurns your sysrem on ! 

MICro Applic.a lions and H.a rd wue 
address: 	 l 

: city: 	 state: zip: : 
• CONSULTANTS • nd SO FTWARE DEVELOPERS , 

L_~E~~~R~~~s.:.~e?_l~·-B_ ~D!I!_!!i~~~:!'~!!'!m:~i!!!'~~~~J MICAH Box 22212 San fran cisco. California 94112 USA phone: ~1S/664 -077a 
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TRS·BO, PETI 


APPLE, 

SORCERER 


Hardware/Software 

Systems 


Available now: 
• HAM INTERFACE·· including the 
most sophisticated RTTY systems 
money can buy. 
• Baudot and ASC 11 printer 

In terfaces. 

•Electra Sketch· , ANIMATION 
GRAPHICS Compiler 


JI 'rilr or rnll f or free rnta/111: 


MACROTRONICS, inc . . 
P .0 . Box 518 (A) Keyes, CA 95328 
(209) 634-8888 / 667-2888 (R} (S} 

We are experiencing telephone dilliculties, 
please keep trying. 

Circ le 166 on inqu iry card. 

SEARCHING THROUGH 
YOUR ENTIR E 

NORTH STAR 
BASIC PROGRAM LISTINGS. 

WI TM OUA NE W "SCAN" COMMMJD YOU CAN 

INSTANTLV DISPLAY OR PRINT 

• 	 All LINES THA.1 CONTAll~ A SU.EC1[0 llAA IA81.E 

• 	 AL.L OCC"URREt CU OF GOS:UB OR GOfO 
ro A i>A.RHCU L.AH. Lill[ NUM8fA 

• 	 Al l REfHlt: NC:(S 10 A.NY L1N£ NUM!l.EA 

• 	 .:.LL OCCURRENC"[$ Of ANY CHA.AAC llA, NUMBER, 

Lin[ NUM8ER. CROUP OF CHAf:fACnAS Oft ANVlHINC 
h !Al 1$ COtlfA IN(b IN ANY QA.S IC t.IUE 

Tt11~ ,, na1 c!"f' cir 111uw " t.,1111, P•O'Jl'.am1. "'"'""'" •fl &AS•C ' 11 1~ .> 
mw::41 "" l•111JU1"9t ..J..fol•On II) BASIC 1Pl,.l ,~,,(Jr, ((l'.,µl~1t1v w •ll'otl'I 
f;Qllftt Sl~R ft•'\SIC 11 ~•. n nutellKtna•m~I IJ•\SIC::Ot DOS ll >l 
k ll 1 •1.oJ .~ ,uni t..,. 1w- t..1.1tt1r1 WlllU~rt-r 10 Oli"''·IM ..,,,11 RASIC 
11• 1.11•,.,l ~IOt"IJ w•lro 9.AS1C ,n • c;eio1 o t S~rC ,.,1t1 11i. '-$(,)ti-'°"' 

""1""1 Coa .,Cl, t1'1lfl•(lt '"""""""' ,,,4 •1blt to BASIC: [.n~ 10 U"ldt• 
1r,.. 11t•11\t• u.c;•1on1 

• 	 Su1e you r vl!n1on wh!'n ordennlJ 

f'1 1or1~~~~:~~~;lP1lD ONLY $27§9. o" d .... 

un VOU"i 'Jl$ilo 01'1 MA$f~lllC:~• Aill(;C (AAO ...... •u·~ ....... "~~·· · h•I 


ELECTRON IC TECHNICIANS 

soe: fWAAE '!ifi:AVICES 

1011 Cf.SlfA$ PASS AO 


CARP1tHfRllli CA 9l01l 

805·684 6049 

Circ le 169 on Inquiry card. 

aTRS-80 basic 
renumbering program 

that does more 
Ronumt>c1aprogram1n any desired manner tnone 
pass • renumbers even 1tie longes! programs in 

seconds • changes alt hne numbttr rele,ences • 
rea,,anges p1ogram ordes • easily rcpea1co use 
because commands arc BASIC remarks • re1ums 
011g1nar BASIC pr ogram on errors • called tr om 
BASIC, relurns 10 BASIC • spoc1ly 4 or l6K Levell l 
or J2 or ·•BK DOS 

TC!:slcO casscltc program 001n Sr cs S20 

TRS-80 ac11r.g up? • en ci.: your A,'\f~ wrth ou• vt'r· 

sah!e RAM check • runs untrl 1n1e1rup1cd • hnds 
permaricn1and 1ntc11ru11 tm1 oao memory • memo1y 
siza 1n.:icpf.:nccn1 

Tcstca c.itsso1 program ool"I s1r1e~ 51 0 

MICROBIOTIC COMPUTING. INC. a 651 5 ROSS AVENUE S.E. Q!IC 
ALBUQUERQUE . NEW MEXICO 87108 

Circle 172 on inquiry card. 

DISCOUNT PRICES 

NORTH STAR 

APPLE 11 


POLYMORPH IC 

INTE RACT 


HAZE L TINE 

SOROC 


CENTRONICS 

M ICROTEK 

IN TERTUBE 


& Others 


Ca l l fo r Pri ces 
(301) 694-8884 

FREDERICK COMPUTER 

PRODUCTS 


Municipal Ai rport 

Frederi ck , MD. 21701 


Circle 167 on Inquiry card. 

@APPLE) 

• 	 APPLE ll or 

APPLE II PLUS $995.00 
• 	 DC HAYES MODEMS 339.95 
• 	 FLOPPY DISK W/ CONT. 529.95 
• 	 APPLE SOFT CARD 159.95 
• 	 PASCAL CARD 459.95 
• 	 ALF MUSIC 

SYNTHESIZER 249.95 
• 	 10 MEGA-BYTE DISK DRIVE 

(for APPLE) 4695.00 

UCATAN 

COMPUTER STORE 
oc/"C."5 from f?am'Xla Inn 

PO Box 1000 
Destin, Florida 32541 

(904) 837-2022 or (904) 243-8565 

Circle 170 on inqui ry card. 

The AE·35 Is a one-board microcomputer ull llzlng 
the 6035 geared loward stand·alone appltcatlons 
with: 
• an B·bit Input. output, and Ol·dir&etional port 
• fully programmable hand shake lines on 

each oott 
• c1ysrat oasect timer 
• 64 oytes RAM, expandable onboard 10 I K 

byres 
• provisfons for program memory to 4 K bytes 

: ~~~:r.~~~rt ,~~f.".~'~'W,~:J••1 
• low cosr (99.95 · singles plus shipping} 

Contacl lactory lor availability 
money orde1, check, or C.0 .0 . 

Adroit e·11ctronlc1, Inc. 
5 East Long Stroll, Suite 1012 

Columbus, Ohio 43215 
614-221 ·3060 

Circ le 173 on Inquiry card. 

CASSETTE 

DUPLICATION 


TRS-80 (I & II ). PET. APPLE. l<IM .ATARJ 

Quality softwar" duplication is mor" 
than copying cassett"5. Mlcros.,lte du 
plication us"5 a proprielaTY high speed 
duplicator d esigned specifica ll y for 
computer program duplication. The fin 
ished products are of consistent quality. 
guaranteed lo load . Min imum order is 
I 00 with discounts for higher quanli· 
ti"5. Call (415) 968-1604 for details. 

MICROSETTE CO. 

475 Ellis Street 


Mt. View, CA 94043 


Circ le 168 on inquiry card. 

Memorex 
Floppy Dises 
Lowest prices. WE WILL NOT 
BE UNDERSOLD!! Buy any 
quanlity 1-1000. Visa. Mastercharge 
accepred. Call free (800)235-4137 
lor prices and information. All 
orders sent postage paid. 

Circle 171 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· 

isting circuit boards is required. 

GRAFIX simply plugs into existing IC 

sockets. 

Comes with complete instructions. 

Full 6 month warranty. 


Kit $59.95 
Assembled and tested $69.95 

Northwest Computer 

Services, Inc. 


8503 N.E. 30th Avenue 

Vancouver, WA 98665 


Circle 174 on Inquiry card. 
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CATCH THE 
5·100 INC. 
BUS! OUR 

LIST SPECIAL 
PRICE CASH 

PRICE 

Ithaca Aud io Z-80 Processor. 
Assembled & Tested 2 MHZ 175.00 140.00 

Godbout Econoram llA, 4 MHZ 8K 
" Unkit" 149.00 125.00 

Mullen TB-2 Extender Board with 
Probe-Kit 49 .00 39.00 

Morrow's Micro Stuff/Thinker Toys 
Switchboard Kit 199.00 165.00 

North Star Horizon 2-32K-D 
Assembled & Tested 2765 .00 2299 .00 

S.D. Systems Z-80 Starter Kit 
w/PIO 249 .00 210 .00 

Subject to Available Quantities • Prices Quoted Include Cash Discounts . 
Shipping & Insurance Extra. 

We carry all major lines such as 
S.D. Syslems. Cromemco. IMSAI. Vector Graphics. North Siar . Sanyo. ECT. 

TEI . Godbout . Th inker Toys . Hazeltine, IMC 
For a special cash price telephone us. 

Bus ... S-1 (] (] ~ .n c. 
Add ress ...7 White Place 

Clark, N .J. 07066 
Interface ...201 -382-1318 

Pascal/ MT 
from 

01eta 1e~ 


BOBO/ ZBO 

• COMPILER & SYMBOLIC DEBUG! 

• RUNS UNDER CP/M [& Derivatives] 

• Generates Rornable Machine Code 

• Needs only 32K bytes 

• Output is 1OX faster than P-code 

• Efficently compiles a subset of 

Standard Pascal 

Available for ALL CP/M Systems 

. $88.85 

Options include: real/business arithrnet1c 

rnulti tasking, interrupt procedures, etc. 

Call/Write 	 Meta Tech 
330B Midway Drive 

Suite 2B9 

D e a le r Inquiries 	 San D iego, CA 92110 
In vite d [714) 223-5566 X2B9 

I 

LlP1>£RirArAi'1g ()"ickiss 


A French-English/ 
English-French 
Dictionary 

Dr Fred Levit, 251 E Chicago Ave, Chicago IL 60611 

The program FRENGLSH turns a microcomputer into 
a fore ign language dictionary. As written here, it will 
look up the French or English word entered and then 
print the translation . It does not translate phrases or 
sentences, but serves as a replacement for a paper dic
tionary. 

FRENGLSH is written in CBASIC and uses two files 
which are stored on a disk. The firs t file, called DIC
TION, is a random access file each record of which con
tains pairs of words with the pairs separated by slashes. 
Each pair of words consists of a French word followed by 
a dollar sign and then the corresponding English w ord, or 
an English word followed by a colon and then the cor
responding French word . As you can see in table 1, the 
word pairs are arranged in the record alphabetically by 
the left-hand word of each pair. 

The second file used by FRENGLSH is called FRINDEX 
and is an index to the diction file . It contains a list of the 
first words in each record of the DICTION file, arranged 
alphabetically, with the corresponding line number in the 
DICTION file where that word is found . This file is read 
into an array in memory so that it can be searched rapid
ly when the program is running . 

When a word is entered, FRENGLSH first searches the 
index to find the line number in DICTION where the 
wanted word pair will be found (lines 70 to 97 of listing 
1). It then goes to that line in the file and searches the 
record for the wanted word plus the correct separator. 
Searching for the word with the separator appended 
avoids problems caused by similarly spelled words with 
different meanings which may be shared by French and 
English . When the correct left-hand member of the word 
pair has been found then the right-hand member of the 
pair is extracted (lines 99 thru 108, listing 1) and the 
entered word and its translation are printed .(See listing 
2. ) 

The DICTION file contains about 1100 French words, 
which includes those most commonly used and needed by 
someone studying the language. Naturally not every 
word one might seek can be found, but, before giving up, 
FRENGLSH does one more thing. The infinitive form of 
most French verbs ends in -er or -oir, and that is the way 
the verbs are listed in a dictionary . But many verbs are 
most frequently encountered in the second person form, 
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Table 1: A portion of the file DICTION. Each record of 240 
characters or less occupies about two and a half lines. Note tlzat 
the words are in pairs, either French$English or English: French. 
The list is alplzabetized by the left-hand word in each pair. 

''/A$TO/ABORD$APPROACH/ABOVE :AU· DESSUS(V)/ABOVE 

ALL:SURTOUT/ABSENCE :ABSENCE(LA)/ABSENCE$ABSENCE/ 

ABSENT:ABSENT/ABSENT$ABSENT/ABSOLUMENT$ABSOLUTELYI 

ABSOLUTEL Y:ABSOLU MENTIACCEPT:ACCEPTER/'' 

''/ACCE PTER$ACCEPT(TO)IACCIDENT$ACCIDENTIACCI DENT: 

ACC IDENT(LE)/ACCORD$AGREEMENTIACCOUNT:COMPTE(LE)I 

ACE :AS(LE)IACHAT$PURCHASEIACHETER$BU Y(TO)/ACHEVER$ 

FINISH(TO)/ACIER$STEEUACOUAINTANCE:CONNAISSANCE(LA)/'' 

'' /ACQU E RI R$ACOU IREIACOU IRE :ACO U ERi A/ACROSS : 

TRAVERS/ACT:AGI RI ACTI F$ACT IVE/ ACTI ON$ACTION OR 

STOCK/ACTION :ACT ION IACT IVE :ACT IF/ACTU EL$PRES ENT 

TIMEIADD:AJOUTER/ADDITION$CHECK(RESTAU RANT)/'' 

''IADD IT IONAL :ADDI T IONN EL/ADDITIONN EL$ADD IT IO NA LI 

ADDRESSER$ADDRESS(TO)/ADIEU$GOODBYE/ADMETTRE$ 

ADMIT(TO)/ADMIT:ADMETTREIADRESS:ADRESSE(LA)IADRESSE$ 

AORESSIAD UL T:ADU L TE(LE)/ADU L TE$ADU L Tl'' 

'' /ADVANCE(T O):AVANCER I A DVANTA GE :AVANTAGE( LE )/ 

AD VEN I R$ H APPEN (T O) / ADVE NTU RE :AVE NTU RE ( LA )/ 

ADVERTISEMENT: ANNONCE(LA)IAFFA IRE$BUSINESS/AFIN $SO 

THATIAFRICA:AFRIOUE(LA)/AFFIOUE$AFRICNAFTER:APRES/'' 

' ' /AFTERNOON :APRES · M ID l(LE)/AF TERWAR OS :ENSU ITEI 

AGAINST:CONTRE/AG IR$ACT(TO)IAGREEMENT:ACCORD(LE)I 

AIDE$HELPIAIDER$HELP(TO)IAILLEURS$ELSEWHEREIAIMABLE$ 

AMIABLE/AIMER$LIKE OR LOVEIAINS1$SO/AIR$AIR/" 

"IAIR:A 

B> 

Listing 1: A listing of FRENGLSH. The program is written in 
CBAS/C so that the line numbers at the left are not referenced 
by GOTO statements . Instead statemen t numbers are added by 
the programmer for statements which must be returned to. For 
example, line 61: GOTO 75 sends the program to line 48, which 
is statement 75. 

t : PE f'I PPOGPAf1 FREf"MroL SH I S COPYP. I 6 HT£D <: 1979> BY 
z. : PE f"I THE AUHKJP ~ FP ED LEVI T "'· D. • AND ALL PJGH TS 
) : ., PEl'I APE PESEPVED. 

~ · a.: 
DIM WDPD l '188) •llhE .NIJ"' 198> 
PP I NT '" Y l. o-
PPtNT .. .NL 78 .. 

9 • 
PPirH: PP JNT t PP I NT 

F'P I NT TA1' • 30> ; '"PPOGPAl'I FPENGLSH

PP I NT 

PP INT TRFl •22> t '" A FPENCH-ENGl. I SH-FPEMCH DI CT IONAPV"' 


PPlttT:PPINT 
PIOIHH ··: u:1i;T JHG t10DE I S C:-OE NCH-EtiGl l ~H. TO PEVEPS E MO DE
PPHfl "E NTEP ft J IN S. TEAP OF A YOPD-
P'PINf 
~FtlNl " TO EMJ THE PPO(':PAf'I ENTEP Ft ~ IN~TEAD OF A YOP D

P~tNI :PPlNl 

FPJNl " PLEIHE 1,10:. J T 4 0 : E i: or~tt': ·~HILE ME L OAD " 


PPili l :PPINl 

Of'E N - 01cTtort " PECl. 204 FC 2 
MDDE'\•_ F.. 

~Ef.D INDEX INT O ttEl'IOP'Y 
OF· EN .. FPlNl+E.X- PECL .25 Ft :'. I 
IF [ N[• tit lHEN '5(1 

U• I 
r.IHILE -I 

PEAD 11 1 . rt : woPD, \ fH · UNE.H!Jn l N \ 
_: : tt • r•• I 
~ ... : r.iENI• 

..ui: 
4 1: ~fl 1: LO :E I 
4 .:_ : 
4 .• : F'"PJNJ " Et+TEP FPENCH WOP[J HFTEP F~ :11 OP Ht~ll :H AFT EP EN• 

P-Plrt l :F'PINI 
-a ~ : 

~ o;. : ~EM 
-1 ;- : 
: r ;'"'5 P~ J11r: P-~INl 

o1 ·: l ~ MOllE 'lo :o:-F - THEI~ : EFAPfH QCfo\ :11 '" 1, - EL :E :EPA~A TOP-t • - : 
~1_1 : IF M0[1E1 • - F" fMEN P-PINI "'FP= • : EL~ E FPINl ·· ~N,. · : 

":°•P 
~,: : UfF'•.1 1 EttTH'E fl. ltlO~D'l 
"5 : : :,~ WQF' fJ . : 01.l~H l 'l•EtfTEPE(>.l.IQt>{i 'J. 

';.").: J,:' lolQP"(f. :OUij,M T 1 - -~ - THEN : TOP 

~':. : lF t,a:JPO , . O!J~Hli.• "' t " Hlf [l MOOE,•"F " THEfi ' 

~ ;- : MDl1E ' =< - £ - : 

~.3 : GO 10 ;"~ 


'°,p:O ~ ·~ l,IQPD . : ou~~.fl"\.:s: " I " AN D MO[IE1':11" [ " THEH .... 

~IH t1Q I1E \ • - F•: .... 

<:i- 1: t;O TO :

, ~ : 


:o..I: '-£t1 F-Al'l YOP[I . : cru>;Hl1. TD 1'5 ".: HH~H( TEP ~ 


,~, 


':>!:> : loll-ti LE LEltoMOi:in. :.ooi;~TJ ) -1 °S 

Listing 1 continued on page 208 

DEC LSI-11 
Components 

Dependable service 
at discount prices 
Domestic li:R:i:~·~=-

and Export 

m•n•
Carnpu1er Supp~•ers, ~n[:. 
25 Chatham Rd., Summit, N.J. 07901 
Since 1973 
(201) 277-6150 Telex 13-6476 

ri
© Mini Compu terSupplit:!rs . Inc . 

1979 

1111111111111 111111111111 
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Listing 1 continued: 
':';" t 1,IQ~· [I. :OU(·).fl l::l,IOF'D . :oui~Hl 'h " 
.,. ;: : &.1E Hlf 

:-i : 
:"O : ~EM tEGlN ~ Ei:tF-(H 0~ I NDE X 
;" 1: 
:- ..:.: TOF . L l!!E • I 
;'"~ : &O l l O.,.LlrtE s H-l 
:- .a: 
:".,. : 10 ~ MIIJ.l..I N£ • IUT• •fl:OTTOl't, L l ttE-TOf'.L I NE >,.· ,:- \ + TOP . L INE 

;-'f.C : IF 1.10P r1. :ouGHT'J. ::: 1.IOP l•l •"' l [!LI NE• 

;"G : THEi l L lrtE. S.0•.1 •3'Hl= tt l0L I NE: 

:·u : 1;0 TO !1(•0 

~ ): 

:_: : IF tr,1QP' L1. : J1_1o::;HT1 LT 1o1QY[l1, •M l l•LINE• 

=~ : IHEr ~ EIOTTOM.LIHE=MIDLHIE 


,:~ : tF '910.Ft•. : Ot.t>~Hl\ Gl l.l[]C>() \ H1 1llLJftlS• 

:i~ : TMErl TOP .LINE•l'll[!l lt•E 


;;.a: : IF &OTT ON. L INE-lOP . L JHE llE I THEN 

;- :.: r:;o TO l l'I<• 

;<ti: 

"'ll l F 1,1QP(l ,:OIJGHT1> ll t.IOF• (l1. • l40TTQH. L INE '> ~ 


.:.,:- : THEli L IHE. : o uG.r T;afOP . LlttE : ... 

:0 3 : t;O TO '506 

;..4: 

:;~. : IF t..D"D. :auGtH\ GE \.IO~Dt. • SOTTOM.LJNE>' 

:.'=': H tEtt llllE. : O•JGHT=&QllOM.l lHE: 

'.:!;" : •;O 10 "00 


... ~ : P'£,., MA TCM FOP 1.1QPD HEEDED 

1'''-'' 
\ IJ l: ':JM PEtd1 i:C •l l ttE. : OWHl1A 1 
111.: : 
11H : LOCI = MH TCH • ErHEPE O.l.fOP ll'f • ; EPAPA10F"\ • Ai> • l , 
I 1): -1: IF LO( I "" 0 TMEH GO TO I Of•O 
1P'!> : t.0 (.2'• M.:-.1(M • " , M• Ht.• LDC l • 
J l)o;. : LO[ )::a "HTC .., •: EPftJ;<FHOP1-•H... L.OC I • 

1 0:- : 

l lJ:C: 

t &:O: 

11 (1 : ~EM 

1 1 J: 

1 1.? : f'P I r11 E•11EPE1'. wOF-0\1 M 1 JCFou : L.AJED'i
• M 

11 J : 60 IC :""S 
1 14 : 
11~: 

11 ~: F'EM WOPll 110 1 FQu1rn. CHE( .. F OP VEPB ENDI NG 

11 :- : 

l 1$ ; 1Qu () PPllH El1TE PED. WCJF-[l\ : M rior FOIJNP . - ; 

1 l ~ t I F ~ l GHT\ • EHTEPEO . UOPDt. · C' •-E: " THEH• 

l .i'U : EH TEF'ED. IJQPD\sLEFl\ •ENTEPED . WOPD\ • LEN ' ENTEPE(l . l.IQPP,. ) - Z > • " EP- " : ' 

12 1: r;a TD 1?:'5 
1'2C: 
12 '.-:i: lF P l GHT1,. ENTEPED.l.IOPD\•2 ' c '" EP - TMEN ' 
1.2'"4: EHT EPED. t.IOP D, .,LEFTJ • ENTEPED. t.tOP DS· lE l't • EMTEPEI• . 1.10-"'[l f. l - 2 > · -o IP '" I ' 

PP lhf H1o1Ft : 'i'OUP UOP (l : PEL LED COF'PECTLY ~-
1~0 TO 7_,, 

Ettl1 

ending in -ez. For example, vouloir means "to want" 
while voulez means "you want. " Parler means "to ta lk" 
and parlez means "you talk ." If the word you give to 
FRENGLSH ends in -ez and is not found in the DICTION 
file , FRENGLSH will search for the root of the word with 
an -er ending, and, if that fails, for an -oir ending (lines 
116 thru 128 in listing 1) . Only if those additional two 
searches are unsuccessful does FRENGLSH report failure. 

As can be seen, at 130 lines, including comments and 
blank lines, FRENGLSH is not a very long program. Of 
course, the real problem is in creating the DICTION file 
with its thousands of words . This was done by using 
several other programs. One program permitted the 
entry of word pairs, assigning the correct sepa rator, and 
writing the list to a file which was then corrected usi ng 
the system editor. These lists were concatenated as they 

Listing 2: Jn this run of FRENGLSH the first prompt FR= ? was 
answered by typing "bonjour," and FRENGLSH found the cor
responding English word "hello ." In the third example. the word 
"voulez. " is not the dictionary form of the verb . The -ez ending 
signifies it is second-person present tense. FRENGLSH did not 
fh erefore find "voulez. ," so it looked for the stem of the word 
with common infinitive endings, -er or -oir . "Vouloir," the cor
rect infinitive form of the verb, was found and the correspon
ding English w as printed. 

PROGPAM FRENGLSH 

Ft FPENCH-ENGL! SH-FPENCH DJ CT IONARY 

STliPT JNG 110£•E I S FRENCH-ENl:;L! SH. TO REI/ER SE MODE 
EN TE P A 1 IN ! TE AD OF H WORD 

TO ENI• THE PR0•3PAM ENTEP A 9 INnEAD OF A t,IORD 

Pl.EASE l•IA IT 4 (1 ' ECONDS WHI LE ~IE LOAI1 

ENTEP FRENCH 1.iORD AFTER FR= OR EN13L! SH "IFTER EN= 

FP= ! E:DIUOUR 
E:01•1.1:JUP = HELLO 

FF·= ; AT TEP I P 
AT TE RJP = TO LAND •AI RPL ANE> 

FF'= 7 'v'Ol.JLE Z 
VOULEZ I IDT FOl_ll"ICI . './OULEI" liOT FOUN[1. './OULDIP TO t.JAIH 

were created, and the completed list was split into 
twenty-six separate lists, each beginning with a different 
letter of the alphabet. These individual lists were then 
proofread, corrected, concatenated, and alphabetized to 
make a single long file . The final file was then read by a 
program which created the DICTION file by inserting 
slashes between the word pairs and assembling the pairs 
into records of 204 or less characters. Finally a small pro
gram was used to read the first word in each record in the 
DICTION fi le, together with its record number, to create 
FRINDEX, the index file. 

FRENGLSH is quite fast. Most of the time it is con
siderably faster than thumbing the pages of a paper dic
tionary, especially for people like me who have never 
really learned which letters follow which in the 
alphabet. • 

ZBO User Stack 
Emulation 
Allen Gelder, Box 11721 Main Post Office, 
San Francisco CA 94101 
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Passing arguments to subroutines via the ZBO hard
ware stack is complicated by the presence of the 
subroutine return address at the top of the stack. This 
artifact of the CALL instruction makes a cork-in-the 
bottle effect that precludes just PUSHing the arguments 
onto the stack and later POPing them into the subroutine 
after the CALL. The problem is solved on the new 
Motorola 6809 by the addition of a user stack which does 
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not participate in the CALL housekeeping. Such a struc
ture is easily emulated and can be integrated very 
naturally into the 280 instruction set by the use of the 
restart instruction group . 

Recall that the restart (RST) instructions are 1-byte 
calls to selected page O locations. For example, hexa
decimal op code D7 is RST 10. When program flow en
counters th is instruction, the program counter (register 
PC) wi ll be pushed onto the stack and control will be 
transferred to location 0010. Often this location contains 
a vector to the actual routine, which will typically be 
concluded by a return (RET). This is the arrangement 
here (see listing 2, page 210). It is easy to link this emula 
tion; just initialize UPSTO R with a 2-byte user pointer to 
the desired top of the user stack, and then vector the 
restarts as indicated. (See listing 1, page 210 .) 

When program flow encounters a D7 op code (RST 
10), the result will be a POPU DE, that is, the top of the 
user stack will be popped into DE, and the user pointer 
(UP) will be updated. Similarly, a OF op code (RST 18) 
will resu lt in a PSHU DE onto the top of the user stack, 
etc (see table 1). This action is perfectly consistent with 
current hardware stack usage, right down to the near 
congruence of the POPU and PSHU instruction bytes. 

The difference is that this stack is totally controlled by 
the user, at very little programming expense . In the con
figuration of table 1, the user stack access covers the 
primary register pairs BC, DE, HL and AF. An alter 
native assignment (see listing 3, page 210, and table 2) of 
restarts can include registers IX and IY. This is at the ex
pense of register pairs DE and AF, but saves one byte over 
the corresponding PUSH or POP IX (or IY) instruction. 

Interpretation of the restart group of instructions is 
varied. In the literature, the restart instructions are 
described as saving space, useful for interrupts, or as left
over 8080 instructions . In practice they are often usurped 
by the input/output (l/0) software, or perhaps page 0 is 
submerged in read-only memory. If this is the case in 
your Z80-based system, it is worth looking for a vector 
table in programmable memory or in some other way 
gaining access to the restart instructions. Because they are 
an embedded group of 1-byte, user-programmable 
instructions, they bestow a kind of microprogrammabi
lity on the 280. 

User Stack Instruction Hardware Stack Instruction 

POPU BC C7 (RSTOO) POP BC C1 

PSHU BC CF (RST08) PUSH BC cs 

POPU DE D7 (RST10) POP DE D1 

PSHU DE DF (RST18) PUSH DE DS 

POPU HL E7 (RST20l POP HL E1 

PSHU HL EF (RST28 PUSH HL ES 

POPU AF F7 (RST30) POP AF F1 

PSHU AF FF (RST38) PUSH AF FS 


Table 1: Restart (RST) instructions assigned to user stack in 
listing 1. 

User-Stack Instruction Hardware-Stack Instruction 

POPU IX D7 (RST10) POP IX DDE1 

PSHU IX DF (RST18) PUSH IX DDE5 

POPU IY F7 (RST30) POP IY FDE 1 

PSHU IY FF (RST38) PUSH IY FDE5 


Table 2: Restart (RST) instruction assignments made by 

modified user-stack emulation in lis ting 2. 


In this user stack setup, the restart instructions are 

exploited as 1-byte PSHU and POPU instructions in ser

vice of an emulated processor architectura l feature. They 

could as easi ly call an emulated addressing mode not 

available on the 280. The point is that an appropriate 

use of the restart group is in calling instruction-like 

subroutines that represent the primitives serving the 

user 's own fanciful structure . Thus you can design your 

own corner of the 280. Let your curiosity PSHU into try

ing it. 


9	 new ANALOG PERIPHERAL FUNCTIONS 

kits! . .. in touch with reality! 

QK-100 Trip le A · D Converter 	 $36.95 
QK-101 Dual Air Temperature Sensors 26.95 ~ 
QK-102 Dual Ground Moist ure Sensors 29.95 
QK-103 Power Supply wit h Dua l Sockets 29.95 
QK-104 Dual L1qu1d Temperature Sensors 32.95 
QK-105 Dual Photo Sensors 27.95 
QK-106 Dua l Wat er Level Sensor~ 34.95 
QK-108 Dua l Surface Temperature Sensors 30.95 0Cl)
QK-109 Dual Hall -Effect DC Magnetic Sensors 54.95 
QK-1 10 Mullt 1pller and Voltage -Controlled Amo 43.95 
QK-112 Peak Sense and Hold / Sample and Hold 28.95 c 
QK-115 8/ 16 Input Analog Mult iplexer 38.95 
QK-1 22 Dual Instrument ation Amplif ier 24.95 Cl)
QK-124 Log and Ant1-Loganth m1c Funct ions 40.95 
QK-133 Multiple Audible Alarm 	 25.95 
QK -1 34 Mull1ple Anal0g Comparators 39.95 en 
QK-138 Dual " People" Sensors 	 34.95 
QK-900 Socket and Mou nting Board 8.95 

= ,...-;)t AVAILABLE IN ASSEMBLED MODULES 

~ (602) 299-9831 CALL Q-KIT 
P. 0 . BOX 35879 WITH YOUR CUSTOM 
TUCSON , SYSTEM REQUIREMENTS! 

ARIZONA 85740 a d ivision o f j . r . conwell corporation 
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SOFTWARE 

BREAKTHROUGH I 


A true 
development 
achieved 

breakthrough 
software 

in 
has 

8080 
been 

R-A-1-D 
RAID stands for " Real-time In
teract ive Assembler Debug," but 
RAID is much more. 

SIMULATOR· RAID 1sa1rues1mula1ora11dreaH1me 
debug 1n one' S1mula1lon mode ~ 1 ov1des TOTAL CONTROL of 
1es1 program ll"s crash proof I Segmenls ol memory may bo 
vmte·protec ted. tlm1ts speci fied tor stack, program counler . 
eic $1mulahon mode is transpa,ent and both mOdes may be 
used 1ogelher for high speed s1mu1a11ons 

SYMBOLIC DEBUG• RAID is a lu//y symbol1c 
debug. Including labels and operands' Also mcluded are multi· 
pie 1adix. mull1pfe b1eakpo1111s. memo1y sea1ch, 9 display for · 
mals. s1nglc ·step. mulll ·step, d1splaylalte1 reg isters 01 memory. 
programmable outpul , e1c Over 70 commands 1n a11 1 

ASSEMBL YIDIS·ASSEMBL y. Memo1y 
may be displayed or allered 1n 1nsHuct1on mnemomc form com· 
plete wilh symbolic labels and operands Exclusive lea lure per
m11s ·1011ow1ng" subroutrnes during dis-assembly 

TRACING • Elabo1a1e trace tacililies have been onclud· 
ed Trace each ,nsiruct1on as execuled. trace subrouHnes as 
ente1ed arrd exited, lrace by breakpoinl dumps wllh user pro· 
grammable dump dala 

FULL DISK ACCESS· In addiuon 10 1oad1ngl· 
saving named lrtes. RAID pe,mits read1ng/wo11ng on a 
spec1l1ed lrack & sector basrs 

FLOATING POINT OPTION . Permits 
direcl d isplay or a lte1a11on ot FPP(see below) numbers. t 2 digit 
manlissa. exponenl 10 ± 127.BCD lmmat 

CP/M COMPATIBLE · RAID will run on any 
CPJM sys1em of 2•K or more Works with borh ASM and MAC 
assemble1s fully symbolically 

TO ORDER: Specify software 
desired and enclose check or 
money order (COD ok). 

A) RAID without floating point 
option $150.00 

B) RAID with float ing point option , 
and FPP source code $250.00 

C) FPP Floating Point Processor 
only $125.00 

D) RAID Documentation 
Only $25.00 

E) ISIS to CPM Conversion Utilities 
$125.00 

All software supplied on 
CP/M compatible 8" diskette. 
ISIS versions also available. 

SOUTHERN 
SYSTEMS 
OF BIRMINGHAM 

Post Office Box 3373A 
Birmingham, AL 35205 
(205) 933· 1659 

Listing 1: Vectoring RSTIO. 


001 0 C31@ 5@ 00099 RST1 @ J P FRO M1@ : Now 07 ca lls FROM 10 


Listing 2: A ssembled progranr fo r ZBO user-stack emulation 
using restart (RSTJ instructions. 

5000 tH)JOO Oil , c, Qr,J ii 
5000 00 on11 l ::;p;.Ti R HOP :r •· !t \'\...• r! lic-1·.-· . 
5001 00 00](), 111) 
500,> 00 U010, UP!".TOR rwr 1r; SAVC?d h t-. f' P . 

500 ~0 0010 .. :i\IF 
'.iOO·· E5 .HJ 105 fh0t·i0 PU.-11 l iL Ve o r c-· :.· ·r·  . 
5005 ,> 1c1 , 0 ()I) j 'lh '. 

~. !IL. , Cl:; 
~,...-,..

,uV 182. OOJ()"i .R tr:·w;1·r: 
?OOf\ E5 00101 fRll l·I r. PUSH II!, v.... ..... I" •·F lif' !"<' . 

'.)0011 ?1C5 " 00 109 L ll L , ~C'.)11 

500E l 22 00110 .JR tJ!"'H:~TK 

5010 E5 1101 JI rnL•t·ll PU~H HL Ve C" o r l'" !. t ·rn . 

'.)01 1 ;J l!H 0 101 ! LD II " 'Ii 111 
50 111 L81C no l L:. .R U !";f~f'TK 

~016 E5 OOllL FRUl·il f.l PUSH llL Vee I nr rw h1 •)'( • . 

501"1 210500 001 15 LD l! L,0 D5ll 
50lf\ 13lh n011' .'::! U!'; l,STI': 
501 1• E5 Ofl l: - F' P i·i. PU:-'!i Il l. V~r·t()!" '-' !' C . 

501D ;1£1 0 1101 l ~ L :!L , E l il 
50?0 i t31 0 011119 .JH II: :RsTI': 
50?? E5 r101?0 FR01.:;•; PUE ! HL VP r·t.1) 1" EF' 1i .. r ~· . 

50?' ? l £5,i)) fli1J I LD l! L , 00t:5!i 
:i026 J 'J©i, 0(1 j,>,... ,TR u~;pc 'i'': 
'i0?.8 F.5 Of11.''\ F'R" :.'.. PV::>H '!L VP r• t n1 · F'" DP f" f' . 

50? ?.l f l 0 "01 , '· L'.l i!J. , ~~ r: 
50;•(' 1R .. 00 },'5 .IR U:"RSTK 
)Clr'E E5 n0126 rnor.: ' PUS!! llL Vc-r t) f Fl' ilc•1· p . 

502P .:' lf5 0 00 J.'7 LD !IL . 00f5 d 

50 '· 
50 ,5 

??- F: 5 
El 

()() 1.~~ 

nul.'9 
u ;>:::~n: LD 

rnF 
( CP~: ~'CF \ , II ! 
HL 

. :·!a p i:. if":'T<1h . 

50,h ED"(' 05Q 
50 ~A E "{ il0?5 
501!-: 00 

no 1~o 
l )i)j ;J 
001 . <l!. "!'''R I 

~ .. [) 
Lil 
:1np 

r.:r·.'':'· :> l ,:w 
. ·r· , ' ursTnH l 

: ~r1 \' 1.1. c· 
I ni i ;1 I i Zf" 

.. 
~~ C· !' . · r '1''!-: . 

l·:'H·n l. 'lf r· ·n:; hPn'\ . 
5'1 ff 00 001 ;< ior 
')()/.() ED ·3 . .'.'5 Vl 001 '. LD l lll'~ · TnR l ,. ;r· ~ . : ! ',ff: 1 :1rI If . 

'.'>'JI.', E -· ,.0 5 <10] ·5 L[' :;r- , (,;?~'':''JO-) I "' r ?" f-" ?. · · 
5011" C') ()Ii! PET har•k "' ~ , !' _1: · t" P.1' • • 

listing 3: A lternate assembled lis ting to include index registers 
IX and IY. These two sections of code are directly substituted 
for the code in listing 2. 

, 5010 E) 00111 ff;' f·i 1 f ' I J~· !I i ~ ; ' v~ ..,, t l I' 1.''f ' '::,.\ , 

'.>011 t!l DDE I 00]. L!) HL , EL.~11: 


')0 tl1 181C OOJ l · .'R 11:·R ~" TK 


501 ES 00111. FR tli·l l'l r SH llL 'l ' PF : .. -"t '•··
""" .
5017 21DDE5 00 1 J) uL Hl. , F'~ f1DH 
)O lA 1131 l)ll ! :6 • R Uf~P...T~: 

50?1l E5 0()1?. F'RI):.; ) . 'FH If!. v c 0 1' F' "" !1 1·c . 

5029 2l fDC:l 00 12•. LD HI. ' F'lf'D!! 

50? 18~1. 001,; 5 .JR IJ~'P~7K 


50?E E5 0 120 f P.Oi·i \fl r liS Jr llL 1/e 1o r F~~ f:.. ,. ,~ ' 


502F 2l fDE5 00127 L!' 1;L , E5 fi1E 

50 ? ??.3E50 001?8 USHS'l'K LD ( nP..,T()R) , l!L 1' . ll('F' in GP . • T1)R . 


• 
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16K STATIC MEMORY (RAM) 
250 nsec Access Time. Assembled, 
tested. and Guaran teed. $300.00 

Fully Static · TMS 4044 
S·100 Bus - Buflored lines. 01p Sw address on 
2. BK blocks 4 K 1ncr .. W ri le Prot ec t, Phantom 
disab le. Ballery backup. fu lly Socketed. 
Bank Solect · Port 40H jCromcmco Software 
Comp.I. 80H o r COH . 
Guarantee - One full year. To order. call for 
Visa. M.C. , or C.0 .0 . ($4 lee.I Perso nal chec k 
o.k. M, 0 . speeds shoppin g. Stock 10 7 2 hour 
dehvery. llhno1s res idents add SY.% tax. 

S. C. DIGITAL 
P.O. Box 906, Aurora, IL 60507 


Phone: (3 12) 897-7749 


Circle 181 on Inquiry card. 

_BYJE's New 
Toll-free 

~Subscriber 
W..A .T.S. 'Line 
(80Q) -258-5485 

To f urt her improve serv,ice to 

our customers we have Instal led 


a toll-free WA TS line in ou r 

Peterborough, Ne~ Hamps,hire 


office. I f you wou ld like to o~der 

a subscription to BYTE, or if y~ u 

have a questi on related1 to a BYT.E 


subscription, you· areinvited to 

call (800) 258-.\48 between 


8: 30 AM and 4:30 Pf\'\ Easte rn 
Time. T his app lies to oall s from 
within the co n ti ne~ tal 'l!Js onl . 

\\le rl1ank vou 11nd look 

GAME DESIGN 

Leading Coin-op Amusement 
Game company will consider use 
of YOUR pinball , video or other 
game idea on a royalty, commis
sion or other basis. WRITE FOR 
DISCLOSURE FORM BEFORE 
SUBMITTING GAME IDEA. 

Department BMA 

P.O. Box 236 


Bensenville, IL 60106 


Circle 186 on inquiry card. 

H-8 OWNERS 

AD-8/ 4 H 


Analog/ Digital Subsystem 


• 8 Analog Input Channels 
• 100 µS A I D Conversion T ime 
• 	 4 Analog Output Channels-

Each wilh Sample and Hold 
• Full 8 Bil Resolulion 
• Uses Single Card Slot 
• Fully A sembled and Tested 
• Full Documentation Provided 
e VISA and M.C. Accepted 

$125.00 

CCM, Inc . 


P.O. Box 2308 

Reston , VA 22091 


Circle 182 on inqu iry card. 

STATISTICAL DATA 
DATABANK programs contain 10 
years of monthly statistical data on 
ten related subjects . Information is 
the most current available. Each 
cassette is date stamped . Includes 
graphs, tables, trends, comparisons, 
update routine, and external Input. 

Programs available for TRS-80 L2, 16K 

General Economy 
Manufacturing & Trade 
Industrial Production 
Money & Credit 
Money Rates & Yields 
Commodity Spot Prices 
Mortgage Terms & Yields 
Foreign Exchange Rates 
Energy Production 
Petroleum Production 

$29 .95 each . _ ... . .. , 3 for $84.96 
Cassette storage album included with 
order for six or more programs. 

.II. DA!ABANK POB 9283 
Ft Lauderdale, l'L 33310 

Circle 184 on inquiry card. 

Save More rban 80% 

North Sta r - In tertu be 


Th lnker 'roy•-Jllcrotek 

!he Sm artest Com pu ters a t lhe Smarteat. Pr ice 


Q11a d a: Double Den.olly 

List Only 

Horlzon· l ·32K-D Kit $ 1999 $ 1585 
Horlzon-2-32K·D Kit 2399 1905 

Assombled & Tested 2765 2 195 
Horlzon-2-32K Kit Quad 2799 222!: 

Assembled & Tested 3215 2555 
Pascal ror North Star o n Disk 49 
Powerful North Star BASIC FREE 
ZTE! PT 212 Computer 5 mHz 8000 6250 
Thinker Toys Dlscus t 2D A&;!' 1149 949 
Duscus / 2 • 2 l.2 Megabytes A&T 1549 1299 
Measurement. sys t.em memory 640 
A&!'r 4mHz 64 K 
Godbout. Memory Co. ll for price 
lnt.ert.ube II Smart. Terminal 995 745 
Mlcrotek Printer 750 675 
Anadex Printer 995 875 
Florida Data Printer 600 CPS 4300 Call ror price 
Maryellen Word Processor Your Best. Buy 38 
Textwrlter Ill 125 
EZ-80 Tut.orlal Learn Machine Language 25 
PDS For Noi•th Star BeLLer Than CP/ M 99 
Compiler for Horizon Secret Su perfast Code 100 

10 % Off Softwa re Prices WiLh Computers 
Verbatim the B<lst Diskettes Bo x or LO 99 
Which Computers Are Best? Brochure , .. FREE 
Nor t h Star Document.at.Ion Refu ndab le 20 

W/ HRZ 
Am1rlcan Bquan Computers 

XlvtU Dr • .1am11t own llC 1728& 
19191·88ll·llDB 

Circle 187 on inquiry card. 

THE AMSAT-GOLEM 80 
PROJECT 

F ront Pa nel Hardw a re 
Boards . . . . . . . . . .... . ... $45.00 
Kli s ......................... $245.00 
Assembled and Tested .... _ $349.00 

AMS80 Soft ware 
Docume ntation (178 pages) , . . , , , $15.00 
Source code8" CP/ M " disc ...... $30 .00 
Source code 5" Nor ths tar · (CP/M ")$30.00 
Ob jec l Code 5• North star" ..... . $10.00 

W rite for information on other S-100 cards 
a nd software oplimized for Amateur Radio 
communicat ions, control and logging . 

SNOW MICRO SYSTEMS INC. 

P.O . Box 1704 


Silver Spring , MD 20902 


• CP1M and Nortbs for ore registered lradcmarks 

Circ le 183 on Inquiry card. 

ltadlO lllaello••••" 
COMPUTER CENTER 

l':1 H~RI] l':1 fl r.i fl IJcl':1cr.iT 

• SYSTEr:lS 

Up To 15% Discount 

on 


TRS-BO's 

WE HAVE TH E H IGHLY 

RELIABLE l080 DISK DRIVE 
INSTOCKt 

MINt MALL- 00W Nl0W N SHOPPING CENT ER 

CAIA:0, GEORG IAJl128 


911177 7170 


Circle 185 on Inquiry card. 

RS 232C Computer Compatible 

Paper Tape Readers 

Available from Stock 


Addma.irtor C orporation UUlou.ncea lha_t lhe 
Model 61 2 S!and Alono Poper Tope Aooder> lo 
uow a va.ila.ble hom stock 4Dd ii shipped in 1 to 3 
worlti.u9 days a.fte.r roceipt ol order. The Model 
612 hu q:reater cap.8.city lha.n e a.rlier modela. The 
o.billty lo reod 5 to 8-level l4pe and lo tronomll 7 lo 
11 fra.mas per cha.racier at SO to 9600 baud lU8 

o.monq the new fealure1 . Othoni illclude ata.rtin9 
a.nd stoppin9 on character at all speech, choice oJ 
manual control or X-oo, X-oU, 90 to 260 voll , SO lo 
60 Hz power and evan 1 odd or no p a.lily . 
RS 232 1 current loop or parallel outpuls uo avail· 
able as ls choice of de:1k lop or rack mou.nU.oq . 
Sinqlo unit price ol tho oew Model 612 lo $656 .00 
to $779.00 

Addmaster Corporation 
416 Junipero Serr.s Drive 
Son Gabriel CA 91776 

213 285·1121 

Circle 188 on Inquiry card. 
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Eighteen with a Die 

A Learning Game Player 

Russell R Yost Jr 

1825 E Palo Verde Dr 


Phoenix AZ 85016 


The simulation of human intellect 
by a machine of human invention has 
fascinated mankind for centuries . Un
fortunately , the attainment of such a 
goal still seems to be distant. The ad
vances in machines that might 
achieve such a goal seem to be con
tinually offset by additions to our 
knowledge of the complexity of the 
human intellectual process. Simple 
game-playing machines, however, 
are feasible, and their popularity pro
bably stems from the above mention
ed human yearning, even though 
these games represent only a narrow 
slice of human intellect. 

Game-playing programs are of 
great value to the personal computer 
owner, since results of great interest 
to spouse and neighbors can be pro
duced with only a small investment in 
memory and software. Rarely do 
such programs involve more than 
logic plus simple integer arithmetic, 
and they are so short that hand 
assembly of machine-language pro 
grams is entirely feasible. 

Many games are well adapted to 
interaction with the human player 
through the same l/O (input / output) 
channel used for programming. I am 
sure that the first program tried by 
most buyers of the Southwest Tech
nical Products Corp 6800 computer 
system (after some memory check 
programs) is the Tic-Tac-Toe pro
gram whose listing is supplied with 
the computer kit. 
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Although such beginner games 
soon become boring, game-playing 
programs of real and continuing 
challenge are now becoming feasible 
for all amateur computer owners. 
Meanwhile, simple game players such 
as the one described here continue to 
intrigue computer enthusiasts. 

Game Categories 
Thus far I have been using the term 

"game player" loosely, and indeed the 
term is loosely used in many articles. 
Three distinct categories are easy to 
define: puzzles, gambling machines, 
and man versus machine game 
players. 

It seems to me that a game like 
Shooting Stars (by Willard I Nico, 
May 1976 BYTE, page 42) is really a 
puzzle that the human tries to solve in 
as few moves as possible. Star Trek
type games might be considered ex
amples of a gambling program. 
Through the use of random number 
generators, the human's moves pro
duce random results following pre
scribed odds; luck is involved in the 
result. 

Tic-Tac-Toe is an example of a 
man versus machjne game. The 
machine plays the role of an adver
sary, playing by the same rules that 
apply to the human. 

This last category comes the closest 
to the simulation of human intellect, 
which is why I feel it is of great inter
est to the computer owner. However, 

all three types of games are inter
esting to players, and many games 
combine elements of all three in their 
architecture. 

Game Learning Program 
A natural extension of the third 

category is the game learning and 
playing program. In this type, the 
machine is given the rules of the 
game, but initially does not possess 
any strategy for selecting its moves. 
Through playing a series of games 
with the human, it learns a strategy 
for increasing its chances of winning . 
This type comes even closer to the 
simulation of human intellect. 

The design of such machines has 
been one of my hobbies for over 
thirty-five years. I recently purchased 
a computer because my ambitions 
outgrew what could be built using 
relays and stepping switches , or even 

About the Author 
Russell Yost studied pl1ysics at tlte California 

In stitute of Technology befo re W o rld War II 
diverted ltim into w orking on defense elec 
tro nic systems. Sin ce 1952 lt e has worked for 
M o torola ; he is now tl1 e cltief eng i11eer fo r 
radar systems in tlte Government Elec tro11ics 
Divisio11 . Wlten li e saw tir e ris i11g tide o f 
microprocessor electro11ics. he bo.,glit a 
Southwes t Technical Products 6800 computer 
sy stem to gai11 ex perience i11 the 11ew field . He 
uses the 6800 system to design logic circuits at 
ho m e; at work he w rites FORTRAN programs 
fo r simulation on a Sigma 5 comµ 11ter. He is 
active in amateur radio and photography . 



small-scale integration logic elements. 
Software generation for such 
machines is now my current hobby. 

The learning process can be imple
mented in various ways. One way is 
the "reward or punishment" ap
proach exemplified by the game 
Hexapawn, which was described by 
Martin Gardner and based on a learn
ing machine developed by Donald 
Michie. (See "Mathematical Games," 
Scientific American, volume 206, 
number 3, March 1962, page 138.) 

The computer's response to each 
game situation is selected at random 
from a set of legal moves whose indi
vidual selection probabilities are the 
result of a previous experience. After 
each game in which the computer 
wins, the moves that it used are 
enhanced in probability. After each 
game it loses, the moves that it used 
are reduced in probability. 

Gardner presented a simple model 
of such a game in which each 
response was the label of a box con
taining a certain number of beads . 
Losing moves were penalized by the 
removal of beads; winning moves 
had beads added to their boxes. The 
probability of selecting a given move 
in future games was related to the 
number of beads contained by its 
box. Robert Weir described a simpler 
process in which the various response 
probabilities were either 0 or 1 ("Hex
pawn: A Beginning Project in Arti
ficial Intelligence," November 1975 
BYTE, page 36). 

Win Table 
Another learning process is the 

construction of a table of winning 
moves for each position or situation 
of the game . Many games are charac
terized by the existence of such a 
table. Each player tries to move to 
prevent the other player from getting 
to a winning situation in the table. 
Such a table is sometimes referred to 
as a game tree because of the multiple 
branches that lead to a single final 
winning position represented by the 
trunk of the tree . 

For learning, the machine can ini
tially be given the table of all possible 
moves for each game situation, with 
winning moves unidentified. For each 
situation the machine plays from , it 
fills in th'e winning moves by deter
mining which of its permitted moves 
prevent the player from reaching a 
winning situation. Furthermore, after 
making its move, the machine may 

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

In a game-learning pro
gram, the machine is 
given the rules of the 
game, but initially 
possesses no strategy for 
selecting its moves. 
1111111111 Ill11111111111111111111111111111111111111111111111111111111111 

again analyze the new situation, 
before allowing the player to take his 
or her turn . 

For the early games in a sequence 
of games, when most of the winning 
moves are unidentified, this process 
produces many errors . However, 
when the end of the game can be 
reached from the situation being 
analyzed, this process correctly iden
tifies winning moves . 

In subsequent games of a series, the 
correct entries appearing close to the 
end of the game permit the correction 
of earlier errors . To do this, the com
puter designates as losing moves 
those resulting in a situation from 

ARD DISC SYSTEM 


SUPER 
PRICE/PERFORMANCE 

• Complete Sub-System: DRIVE, CONTROLLER , and CABLES for SlOO 
computers • Uses the most popular drive for small business systems 
• 10 Megabyte fo rmatted capacity • 5MB fixed platter plus • 5MB 5440 
removable cartridge for FAST BACK-UP and UNLIMITED off line STORAGE 
• Look Ahead buffer for maximum performance • expandable to 40 MB 
•Supported by CP/M 2.0, MP/M, Oasis, Famos, Fordos, Tempos Operating 
Systems • Beautiful teak fi nish ta ble top (shown) enhances any office decor 
Rack mount also available • Dealers/OEMS contact John Costello. 

which the player can, with a legal 
move, attain a winning situation. 

The net result is that during a series 
of games, the win table, which origi
nally identified none of the winning 
moves, is gradually improved until it 
contains no significant errors and a 
sufficient number of winning moves 
to enable the machine to play fault
lessly . Thereafter, one of the two 
players has no chance to win unless 
the other errs. Naturally, the game 
must be arranged so that the losing 
player is the human player; otherwise 
the learning process would not be ap
parent. 

The above process of computer 
learning is quite similar to the way a 
human would learn to play such a 
game. At the start of the early games, 
play would be more or less random. 
Near the end of each game the begin
ning player would consider the oppo
nent's legal responses to each of the 
permitted moves, and would try to 
select one that prevented a win by the 
opponent. In subsequent games the 
player would remember the situations 
from which he or she was able to win, 

XCDMP 

XCOMP, INC., 9915-A Businesspark Ave., San Diego, CA 92131 • (714) 271-8730 
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Circle 191 on inquiry card. 

CP/M®SOFTWARE TOOLS 
and would attempt to attain those 

NEW ED•80 TEXT EDITOR positions earlier in the game . 
ED-80 otfe~ a refreshing new approach for the creation and editing of program and data 
files conve~tionally-and it saves you money. Its powerful editing capabilities will satisfy 
the most demanding professional-yet ii can still be used by the inuperienced beginner. 
Look at These Outstanding Features: 

• 	 FULL SCREEN window displays with forward and backward scrolling tor edit· 
ing your data a page·al·a-time, rather than line-by·line. 

• 	 Provides you with all t:he features found on the large ma inframe and minicom · 
pu!er 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 w ith existing CP/ M edit and text formatted files, with CBASIC, and 
with Microsol1's MBASIC, FORTRAN, COBOL, and ASSEMBLER. 

• 	 CHANGE commands allow you to make conditiona l changes and to use vari · 
able length strings. 

• 	 Designed lor CP/ M and derivative operating systems. including LIFEBOAT. 
COOS. IMDOS, DOS·A, ADOS , etc. 

• 	 GET and PUT commands tor concatenating, moving, duplicating , and merging 
your edit files on the same or diffe rent diskettes. 

• 	 Provides you with last memory-to-memory COPY commands . and an inter
mediate butter for copying lines over-and .over . 

• 	 Saves your last LOCATE, CHANGE . FIND. and APPEND command lor easy 
re·-e.:eculion . 

• 	 Simple line-or iented com mands for character string editing _ 
• 	 Safeguards to prevent catastrophic user errors that resu lt in the loss of your 

ed it ti le. 
• 	 INLINE command for your cha racter -or iented ed iting. 
• 	 Designed for today's CRT's, video monitors, and teletypewriter terminals. 
• 	 Thoroughly tie1d tested and documented with a comprehensive User's Manual 

and self.instructional tutor ial. 

And remember - In today 's interactive programming environment - your most impor· 
tant software toot is your text editor. ED·80 is already working in industry, government. 
unlversitie-s. and in ~rsonal computing to sign~icantly cut program development time 
and to reduce high labof costs. Why not let ED-80 begin solving your tut editing prob· 
lems today? E().80 ls protected by copyright and furnished under a paid-up license for 
use on a single computer system. Single Density Diskette and Manual: S99.00, or the 
Manual alone: 520.00 (credited with purchase at the Disl<ette). Specify Disk make/model, 
5" 0< 8". hard or soft sectored. ORDER NOW and we 'll pay the postage! 

SOFTWARE DEVELOPMENT &TRAINING, INC. 
Post Office Box 4511 Huntsville, Alabama 35802 

._ , Dealer Inquir ies Welcomed Llllll\, 
·~ ® CP/ M is a trademark of Digita l Research ~ 

GENERAL LEDGER 

PAYROLL 


ACCOUNTS RECEIVABLE & PAYABLE 


Flexible and sophisticated business software that is 
among the highest quality on the market. Originally 
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There is another interesting parallel 
to human behavior in a machine that 
learns by this scheme. The machine's 
rate of learning (ie: the rate at which 
it corrects errors in the win table) is 
dependent on the skill of the human 
opponent. Since the human cannot 
win when the win table is error-free, 
the only way the new player can win 
early in a series of games is to take 
advantage of the errors, by playing to 
reach those situations for which the 
win table is erroneous. If this is done, 
the machine has an opportunity to 
analyze the results of moves from , 
and correct the errors for, that situa
tion . On the other hand, if the human 
plays poorly and does not take ad
vantage of the machine's errors, the 
machine does not correct the errors 
for early game situations, but wins in 
the end game. 

A final, and most provocative 
parallel to the learning process of 
living systems is the need for random 
trials to discover winning moves that 
have been erroneously erased or 
never discovered. In analyzing a 
given situation, the machine some
times cannot find a winning move 
because of an error in a situation 
closer to the end of the game . I found 
that no fixed preprogrammed move 
strategy would guarantee that the 
machine would correct such an error. 

It was absolutely essential for the 
machine to try moves at random each 
time it analyzed that situation until it 
"accidently" made the correct move, 
played to the erroneous situation, 
and then corrected the error residing 
there. This is a striking analogy to the 
random attempts of the smallest in
sect (or for that matter, a human 
baby) to manipulate its environment. 

A Suitable Game 
As implied above, it is essential to 

find a simple game to demonstrate 
learning by filling in the win table . At 
the same time, the game must be chal
lenging enough to maintain the in
terest of its human player. Eighteen 
with a Die is such a game . 

I discovered a variant of the game 
in a book by Geoffrey Mott-Smith a 
number of years ago (Geoffrey Mott
Smith, Mathematical Puzzles for 
Beginners and Enthusiasts, The 
Blakistone Co, Philadelphia PA, 
1946). As described, the game was 
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played with a die (half of a pair of 
dice) . One player makes a random 
roll for his first play. Thereafter each 
player, in turn, turns one of the four 
vertical faces of the die upward by 
rotating it 90 degrees in a direction of 
the player's choice . A running total of 
all the plays is kept, and the object is 
to make the total hit a given target 
value on the move. Mott-Smith used 
the goal number of thirty-one . 

I have shortened the game to the 
goal number of eighteen, and have 
allowed the first player a free choice 
for the first move, rather than making 
it random . Mott-Smith described an 
algorithm by which, given the current 
total and the last player's move, a 
winning play could be derived. 
However, it was not infallible, parti 
cuJarly near the end of the game . 
Thus the idea of the win table evolved 
as the approach to a learning 
machine . 

Since the opposite faces of a die 
sum to seven, the rules for Eighteen 
with a Die become the following: 

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

The machine's rate of 
learning is dependent on 
the skill of the human op
ponent. 
111111111111111111111111111111111111111111111111111111111111111111111111 

after the first play, each player may 
play a number from one to six inclu
sive, but it may not be the number 
just played by his opponent nor its 
complement with respect to seven. 
Thus, if the total is seventeen, one is a 
winning play if the opponent has not 
just played one or six. Sixteen is 
always a winning situation for the 
player whose turn it is . The player 
can win by playing two, or if that is 
not legal, by playing one, which 
prevents the opponent from hitting 
eighteen exactly on his turn . 

Electromechanical Game Player 
In 1959 I designed and constructed 

a relay and stepping-switch machine 
that demonstrated this learning game. 

I called it GLIM, for Game Learning 
Intelligent Machine . Photo 1 shows 
GLIM and the author (quite a bit 
younger then) . Each memory bit was 
implemented as a pair of neon lamps 
sharing a common dropping resistor . 

One of the lamps of each pair was 
used internally as part of the memory 
readout system . The other was in 
cluded in a random display on the 
front panel which was shaped some
what like a human brain . Though 
randomly arranged (to prevent 
utilization by the human player), the 
lamps that would be lit when the win 
table was error-free were located in 
the upper part of the brain display . 
Thus the degree to which the machine 
had become "highly" educated could 
be estimated . 

The memory was read out by a 
motor-driven scanner containing six 
photocells, one for each of the six 
plays that the machine might make . 
A servo-mechanism positioned the 
scanner over a 6 by 18 array of neon 
lamps so that the photocells could 

Photo 1: The aiithor with Game Learning Intelligent Machin e (GUM) in 1959. GLIM was a machine built with hard-wired logic in the 
form of relays and stepping switches that played the game Eigl'lteen with a Die . It w as a forerunner of the general-purpose computer 
of today that uses software to play the same game. GLIM contained eighteen 6-bit words of mem ory consisting of pairs of neon 
lamps, one pair for each bit . Each lamp pair had a common . current-controlling dropping resistor. 



NO 

GTVLHP 

GET LEGA L. 

VA L ID PL AY 


LS T PLA - HPLAY 

HTURN-1 

SC NF LG - I 


AVAZTO 

ADVANCE ONE MOVE 
ANO ANALYZE GAME 

YES 

OUTPUT SCORES 
ANO NEW GAME 
MESSA GE 

REVISE THE WIN 

TABLE I WINTBL l 


INPUT 
" y• OR " N " 
RESPONSE 

NO PRINT 
>-----1,YOUR PLAY' 

NO 

DETERMINE MACH IN E"S 
MOVE lMPL AY) 

PRIN T LST PLA - MPLAY 
. THANK vou"HTURN-0 
MESSAGESCNF LG -0 

PRINT • MY BRANCH TO 

PLAY IS" MONITOR 


scan ahead in the memory, looking 
for lighted memory cells through a 
"legal play" mask mounted on the 
scanner. Plexiglas light collectors 
formed an optical OR function, while 
the mask formed an AND with each 
neon cell . 

For example, the photocell that 
looked at the row of memory corres
ponding to the current total plus a 
move of one was masked so that it 
could see only the neon lamps in col
umns 2, 3, 4, and 5 of the memory ar
ray. These are the human 's legal 
responses to a play of one. The next 
photocell could see only columns 1, 
3, 4 and 6. Similar logic is embodied 
in the program described in this arti
cle. 

As described above, the machine 
would play faultlessly after its win 
table was error-free. With the goal 
number of eighteen, the first player 
(the human) has no winning play and 
is doomed to lose every game after 
the machine has learned the game. To 
make the game more interesting, the 
logic was designed to cause the 
machine to "goof" occasionally . It 
skipped the procedure of picking out 
a winning move and merely selected a 
random legal play. In the program 
given here this is available as a soft
ware option . If selected, the goofs 
occur at random (controlled by a 
pseudo-random number generator) 
about once every eight machine 
plays . 

Software Game Player 
Figure 1 shows the flowchart of the 

main program for Eighteen with a 
Die. As can be seen, it is quite 
general. Most of the details that 
characterize it for this particular 
learning game are contained in the 
subroutines which are described 
below. The storing of human play 
(HPLA Y) and machine play 
(MPLAY) in lastplay (LSTPLA) is an 
exception. Another exception is the 
setting of scan flag (SCNFLG) to 
allow the win table (WINTBL) to be 
updated both before and after the 
machine's play is added to the total. 

The initialization subroutine 
(INITLZ) is flowcharted in figure 2. 
Mask table (MSKTBL) is initialized 
with a pattern of ones that corres
pond to legal responses to plays 
represented by the row indices. The 
least significant bit (LSB) represents a 
response of one. 

Next, win table (WINTBL) is ini-

START 

INITLZ 

SET UP MSKTBL 
ANO WI NTBL 

PR I NT INSTRUCTIONS 
" READY TO START? " 

I NPUT 
11 Y"OR "N .. 

SET TOTAL ANO 
LS TPL A 
TO ZERO 

PRINT NEW 
GAME HEADER 

OU TPU T 

SCORES 


PRINT " YOUR 
FIRST PL AY> " 

PRINT MACH INE'S 
MOVE 

Figure 1: A flowchart of the main routine 
for the game-learning program. Most of 
the details that distinguish the game being 
learned and played am contained in the 
subroutines. 
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INITLZ 

LOAD 
MSKTBL 

[0l -3F 

(Jl - IE 

l2l -20 

l3J-33 
[41-33 

lSJ- 2 0 

C6J-JE 

LOAD WINTBL 

[lJ - 00 

(IBJ-00 

[191-03 

(241 - 03 

l ;;-0 ;1-;1-;-1-1 

I 00011110 I 
I 00101101 : 

: 00110011 I 
I 00110011 I 
I 00101101 I 

L~o~1_:_1.:_:i_J 

RETURN 

Figure 2: Flowchart of the initialization 
subroutine (JNITLZ) . The bit pattern set 
into mask table (MSKTBL) signifies legal 
responses to plays denoted by the row 
numbers. Win table (WJNTBL) is loaded 
with blanks until the six rows after the 
game end. These rows are loaded to cause 
correct winning plays to be found during 
game playing. 

tialized . Rows 1 through 18 are 
cleared, signifying no winning 
moves. However, rows 19 through 24 
(those reachable by attempted plays 
from 18) are loaded with ones in both 
the 1 and 2 columns . One or both will 
represent a legal, winning human 
response, and will cause correct win 
or lose move information to be 
recorded in one or more of the col
umns of win table rows 13 through 
18, when individual games have pro
gressed that far. RANUM must be in
itia lized to any nonzero value for the 
pseudorandom number generator. 

LTSTIN is a 2-byte variable that is 
the operand for the legal test 
(LGLTST) subroutine. The low-order 
byte could be loaded and utilized 
before a double-precision load and 
test is made, so the high-order byte 

RA NUM L - 03 


LTSTINH-00 

SCOREH-00 
SCOREM-00 


SF 1 


Input Hexadecimal CT1024 Terminal SwTPC Peripheral 
Character ASCII Response Response 

Control·P 10 Cursor home up Same 

Control· U 15 Erase to end of line Same 

Control·V 16 Erase to end of page Same 

Table 1: Use of cursor and cassette tape control characters assumed in this program, 
compared with uses recommended by Southwest Technical Products Corp. 

must be initialized to zero . SCOREH for hexadecimal 04, outputs the char
and SCOREM are used to accumulate acter to the terminal, increments the 
the human's and machine's scores, X register, and recycles . Detection of 
and must start from zero for each a hexadecimal 04 causes a return to 
series of games. the user program . If you do not have 

After initialization, the main pro- MIKBUG or a similar monitor, you 
gram pri nts the game instructions, can easily write thi's subroutine . 
ending with the question, "READY Next, a human response to the 
TO PLAY7" All such messages and question at the end of the instructions 
formats are stored as strings of ASCII is sought, a Y, or N, signifying yes or 
characters, terminated by hexa- no. Again, a MIKBUG subroutine IN
decimal 04 (Control-D, or EOT) . EEE (location ElAC) is used for this 

After loading the microprocessor's process . The ASCII character 
X register with the starting address of representing the human's response 
the string, the string is output by a ends up in the A accumu lator. After 
subroutine starting at hexadecimal the human's response to this ques
E07E in the MIKBUG monitor. It tests tion, one of two messages is printed. 

r-----------------9-~ 
:our pr1·ces are LOWER computerized games c=~~~~::G~R· I:
I that challenge YOU! 

:than ·sears Roebuck catalog I ! 

658 66

:PLUS ~:,:~BwrPAY9PbifAcsEr '~· - ,, ! 
I I 
I I 
I I 
I I 
I 
I VOICE CHEBB CHALLENDER® 

sagu 
CHESS 117 11 

I
I 



Both begin by erasing the instruc
tions. 

For a Y response, the message then 
comprises the new game header, 
while the "thanks for playing" 
message occurs for any other 
response . Instruction erasure is per
formed by ASCII control characters 
at the start of each of these two 
messages that activate cursor-home 
and erase-to-end-of-page (EOF). The 
ASCII codes I have used for such ter
minal controls are shown in table 1 . 
The codes are compatible with those 
recommended by SwTPC. 

GTVLHP 

I NEEE 

GET ASCII CHARACTER 
IN A ACCUMULATOR 

CONVEHT CHARACTER 
TO NUMBER IN A 

YES 

NO 

PRINT 
"INVALID " 

SET PR I NT 
LEGAL FLAG " ILLEGAL" 

NO 

HPLAY - A 

RETURN 

Figure 3: Flow chart of subro utine to get a 
valid, legal human 's play (GTVLHP). A 
MIKBUG subroutine (INEEE) is used to 
input a move. After verifying that the 
play is in the valid range 1 th rough 6, 
LGLTST is called to see if the move is 
legal. 
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The "goof" feature causes 
the computer to make an 
occasional mistake. 

1111111111111111111111111111111111111111111111111111111111111111111111111 

Figure 3 shows the flowchart for 
the subroutine get valid legal human 
play (GTVLHP). This begins by look
ing for an ASCII character from the 
keyboard to be loaded into accu
mulator A, which is accomplished by 
using the MIKBUG INEEE sub
routine . Subtracting hexadecimal 30 
converts the ASCII code to a binary 
number, which is tested to determine 
if it is in the range 0 through 6. If the 
number is not in this range, an "in
valid" message is printed . It is then 
subjected to the legal test (LGLTST) 
subroutine, figure 4, where it is com
pared with last play (LSTPLA) accor
ding to the rules governing legal 
plays. Legal plays are then loaded in
to HPLAY. Ulegal plays are denoted 
by setting the zero flag bit in the 
M6800's condition register to one. 

Figure S shows the flowchart for 
the subroutine advance and analyze 
total (AVAZTO) . Two totals are ac
tually calculated . One is TOTBCD, a 
binary-coded-decimal version of the 
total that is output to the terminal. 
Each time it is augmented by addjng 
LSTPLA to it , the 6800 decimal adjust 
instruction (DAA) is employed to 
restore the number to binary-coded
decimal form . TOTAL is the total in 
hexadecimal notation and is used in 
the program for detecting the end of 
the game, advancing the win table in
dex, etc. If the total equals or exceeds 
hexadecimal 12 (decimal 18). the flag, 
ENDGAM, is set, and the win or lose 
logic decides who won and in
crements the scores acccordingly . The 
scores are used only for display, and 
are stored in binary-coded-decimal 
form . 

The next subroutine used is revise 
win table (RVSTBW), shown in 
figure 6. This process is accomplished 
in two steps . First, the rows of the 
win table corresponding to trial 
machine plays of 1 through 6 are 
ANDed with corresponding rows of 
mask table, which contain the legal 
responses to those plays. The results 
are stored in a 6-byte table of winning 
human response flags (WHRF). 

Next, machine trial play pattern 

(MPTPAT) is irutialized to hex
adecimal 20, which sets bit S to 1. The 
index register, X, is initialized to a 
corresponding value of six . Starting 
with six and decrementing facilitates 
subsequent use of the 6800's stack 
pointer. 

In the second phase of this sub
routine, each row of the WHRF table 
is tested to see if any winning human 
responses were found in the first 
phase for the play held in the X 
register. If no winning human 
response was found, MPTPAT is 
ORed into the win table row cor-

LGLTST 

FLAG-0 

A - MOVE TO TEST 


YES 

YES 

YES 

YES 

NO FLAG-I 

A-A+LSTPLA 

RETURN 

Figure 4: Flowchart of the legality testing 
subroutine (LGL TST). The legal-m ov e 
flag is first cleared to indicate an accep
table move. The computer-generated ran
dom plays of 0 and 7 are rejected . A trial 
play is then co1npared with the fast µlay 
(LSTPLA ) and with a valu e o f 
7+LSTPLA to implement the rules. If the 
flag returns from this routine wit/1 a value 
of 1, the move is not legal. 



YES 

PRINT 
'I WIN" 

I NCREMENT 
MACHINE'S 
SCORE 

RE T URN 

-

YES 

PR I NT 
"YOU 

INCREMENT 
HUMAN' S 
SCORE 
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~WANT TO BE KING 
~ OF THE HILL? 

Treat Yourself Royally with GIMIX 

Unique and Incomparable Boards 


and Systems ... DIP-switch Versatility 

for use with both SS50 (6800) and 


SS50C (6809) Systems (SWTP. etc .) 


32K STATIC RAM BOARD 

16 & 24 K Versions are socketed for 32K and require 

only addit ional 21 14S for expansion. 

All GIMIX Memory Boards are assembled, burned·in, 

and tested at 2MHz. 


FACTORY PRIME STATIC RAMS 
2114L 450 ns ... $5 .90 200 ns .... $6 .90 
4044 450 ns .... $5.90 250 ns .... $6 .90 

Add S5.00 Handling on Orders Undor S200.00 

THE UNIQUE GIMIX 
80 x 24 VIDEO BOARD

* Upper and Lower Case with Descenders* Contiguous 8x10 Character Cells* Hardware Scrolling * X-Y Addressable Hardware Cursor 
It is the ONLY Video Board that 
gives you Software Control of: 
• A programmable RAM Charac ter Generator plus 

2 EPROM Character Generators (128 char. ea.). 
• Selecting 256 Displayable Characters from 384 

available. 
• Normal or inverse video, full or reduced lntenslty1 or combinations of these by both ASCII Code ano 

Bit 8. 
• GHOSTabil ity - multiple boards at the same ad· 

dress. 

Figure 5: Flowchart of the subroutine for 
game analysis (A VAZ TO). LSTPLA is ad
ded to two totals, a binary-coded-decimal 
version for display and a hexadecimal ver
sion fo r internal program use. If the game 
is over, the binary-coded-decimal score of 
the w inning player is incremented . 

r-------, 
I DOES I 

TOTAL EQUALI ~ffXADECIMAL i-
L ______ _J 

AVAZTO 

TOTBCD
TOTBCD + 
LSTPLA 

TOTAL 
TOTAL+ 

LSTPLA 


rroru----, 
I L ESS THAN I 

--jl HEXADEC IMAL I 
12 _JIL _____ 

WIN" 

responding to the current total, to 
add an apparent winning move to the 
row . If any winning human response 
was found , the Xth column of the win 
table row corresponding to the cur
rent total is zeroed, by being ANDed 
with the one's complement of 
MPTPAT, thus deleting any er
roneous winning play indication . 

In the first case, X represents an 

apparent winning play for the 
machine, so it is tes ted to determine if 
it is a legal play. If so, it is stored in 
machine play, winning (MPLAW). X 
is then decremented and MPTPAT is 
shifted right by one place, to corres
pond to a play of five, and the second 
phase is repeated. At the conclusion, 
MPLAW holds the smallest winning 
play discovered, and the win table 

Phone, write, or see your dealer tor details and prices on our 
broad range o f Boards and Systems for the SS50/SS50C bus C:iiif1x:~~"' oom~'"CQl 

1337 W. 37th Place • Chicago, IL 60609 
(312) 927-5510 • TWX 910.2214055 
The Company that delivers. 
Quality Electronic products since 1975. 
GIMIX and GHOST " are Reg istered Trademarks 
of GIMIX Inc. 
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RVSTBW 

MACHINE'S WINN ING 
PLAY-0 
x - l 

WHRF(X)
W(TOTAL+X)• M (X) 

X-X+l 

NO 

MPTPAT-00100000 
x-6 

W(TOTAL)+ 
MPTPAT 

LGLTST 

CHECK IF X IS 
LEGAL MOVE 

MACH INE'S 
WINN ING 
PLAY- X 

NO 

OECREMENT X, 
LOGICALLY SHIFT 
MPTPAT RIGHT 

NO 

RETURN 

YES 

W(TOTAll
W(TOTAL)· 

W(TOTALl MPTPAT 

Figure 6: Flowchart of the subroutine that revises the win table (RVSTBW). Th e win 
table row corresponding to the total before and after the computer's play is revised by 
trying all possible computer plays , and by selecting those plays that block the human 
from a legal winning response. The smallest apparent winning computer play is saved in 
MPLAW. The following logical notation is used: ". " is logical AND. "+ " is logical OR . 
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row for the current total has been up
dated, based on examining the next 
six rows of the win table. 

Making the Machine Fallible 
The subroutine select machine 

play (SELMPL) shown in figure 7 is 
needed because sometimes no 
machine winning plays are found , in 
which case the machine must choose 
a legal play at random . If the "goof" 
feat ure is desired , the program's cur
rent winning move (MPLAW) will be 
ignored, and a random play will be 
selected. 

The generate random play 
(GN RNPL) subroutine actually 
generates numbers from 0 thru 7. The 
occurrence of a zero causes the com
puter to make a random move if the 
"goof" option is active . Next , 
MPLAW is tested to determine if it 
has changed from its initial value of 
zero . If it is no longer zero, its value is 
loaded into MPLAY as the machine 's 
play. If MPLAW is zero, another ran
dom number from 0 thru 7 is 
generated and tested for legality. 
Numbers are generated again and 
again until a legal one is found for use 
as MPLAY, the machine's move. 

The GNRNPL subroutine (figure 8, 
page 229) uses logic feedback around 
a shift register to generate a pseudo
random sequence. Two bytes plus the 
carry bit comprise a 17-stage register. 
Since seventeen is a prime number, 
coding theory assures us that every 
unique feedback arrangement will 
generate a sequence that will not 
repeat until after 21 7 -1(or131,071 ) 
shifts. The three least significant bits 
are masked off to generate numbers 
from 0 thru 7. 

Three shifts are used to generate 
each play, to assure that all three bits 
are randomly changed. I could have 
used a shorter shift register, but I 
found that with a shorter register, a 
given play was followed by only a 
few of the theoretically possible 
values. A few additional instructions 
are required to implement the 
17-stage register, in which any given 
play will be followed with nearly 
equal probability by all of the values 
0 thru 7. 

The feedback comprises the Exclu
sive-OR of the zero and third order 
bits. This is accomplished by ANDing 
the low-order byte with hexadecimal 
09. The carry bit is set to one if the 
result is one or eight and to zero if the 
result is zero or nine. The carry bit is 



SELMPL 

GNRNPL 

GE NERATE 
RANDOM MOVE 

GNRN PL 

GENERATE 
RA NDO M MOVE 

LGLTS T 

CHECK LEGALITY 
OF MOVE 

NO 

RETURN 
MACHINE'S 
WINN ING 

RETURN 
RANDOM 
PLAY 

RETURN 

ils<iooF-; 
--- "" OP TION I 

I ENAB LED ' L _____ _J 

MOVE 

Figure 7: Flowchart of the subroutine that detem1ines the machine's play (SELMPL) . If 
the goof option is selected, the odds are one in eight that the compu ter will make a ran
dom legal play, instead of playing the apparent winning play discovered w /1ile revising 
the win table. If no winning play is found , a random play is made. 

then shifted into the most significant 
bit of the high-order byte . The least 
significant bit is shifted into the carry 
and then into the most significant bit 
of the low-order byte. The latter's 
least significant bit is discarded. 

During initialization , at least one of 
the shift register bits must be set to 
one, otherwise only zeros would 
circulate endlessly. The full 17-bit 
word cannot take the value zero, but 
the three least significant bits can take 
this value. 

Other Random Methods 
The above scheme has the disad

vantage that the sequence is fixed by 

the initialization constant, so that 
each new series of games set up by 
loading the program sta rt out with 
the same sequence of random plays . 
If the human should play the identical 
sequence of moves for a whole series 
of games, the machine's responses to 
those moves would not vary. 

I have employed a way around this 
in other machines using the player's 
response time, measured in sufficient
ly small units, to generate random 
numbers . For example, three asyn
chronous free-running flip-flops at 
frequencies of 100, 141, and 173 Hz 
can be allowed to run during the time 
the computer is waiting for the 

human to respond . When stopped by 
the response, they will represent a 
random binary number from 0 thru 7 
that depends on the human 's response 
time measured in hundredths of 
seconds, modulo 7. Using frequencies 
related by ratios close to .J2 and .J3 
assures that the flip-flops will 
generate a relatively long sequence 
(of order 100) before repeating. 

This approach was not feasible , 
however, when using a MIKBUG 
subroutine to get the human 's 
response. 

Listing 1 is the program listing in 
assembler format for the SwTPC 
6800. MIKBUG subroutines were 
freely used for input and output. All 
constants and variables are stored on 
page one of memory , start ing at hexa
decimal address 0020. The initializa
tion subroutine is also stored here. 
The main program begins at hexa
decimal 0100. Messages start at hexa
decimal 0200 and extend to hexa
decimal 057F. About 1380 (decimal) 
bytes are needed. Addresses from 
0000 to OOlF were not used, in com
pliance with SwTPC's suggestion that 
these be reserved for a disk operating 
system. 

You may wish to revise message 
formats. Revisions of starting ad
dresses will require revisions of the 
load index register (LOX #) instruc
tions in the main programs and 
subroutines wherever the messages 
are printed . 

How to Play Against the Machine 
The human player has several op

tions for competing with the 
machine. With the goof feature dis
abled, try to see how many games 
you can win, starting with the win 
table empty, before the machine is 
winning every game. Your strategy 
should be to induce the machine to 
load as many errors as possible into 
the win table, then play to inhibit the 
machine from correcting those errors. 

When you have memorized all of 
the winning plays for each total, you 
will do better. This knowledge can be 
acquired through experience, or by 
examining the win table after the 
machine has thoroughly learned the 
game. Unless the goof feature is used, 
some winning moves may not be 
found by the machine, but it will find 
enough that one or more will be legal 
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TXTOUT appears, we see the 
source code: 

TXTOUT ]MP PDATA1 

At this point the following ob
ject code is generated: 

018E 7E ED 7E 
OlOA 01 BE 
0117 76 
0126 67 
0137 56 
018B 02 
015D 30 
017F OE 

The resolution of hexadecimal 
location OlOA uses the extended 
addressing mode; other resolutions 
shown use the relative addressing 
mode. Afrer the address of the 
symbol TXTOUT is found , the 
reference to TXTOUT is deleted 
from the forward-reference table. 

When the output of the assem
bler is loaded into memory by the 
loader program, the forward
reference resolution data is written 
over the dummy values (zeros) 
that were originally generated. If 
loading the object code by hand, 
they should be written over the 
dummy values in the same way. 

You can, if you wish, look at the 
symbol table shown at the end of 
the listing at any time to find out 
what values were obtained for all 
symbols during the assembly. The 
Tiny Assembler uses only four 
characters (the first three and the 
last one) of a symbol, and the sym
bol table uses these condensed 
symbols, not the full spellings 
found in the program. 

Complete documentation about 
the Tiny Assembler appeared in 
the following BYTE articles by 
Jack Emmerichs: "Designing the 
Tiny Assembler: Defining the Pro
blem," April 1977, page 60; 
"Imp lementing the Tiny 
Assembler, " May 1977, page 84; 
"Expanding the Tiny A ssembler," 
September 1977, page 44. 

Reprints of these magazine ar
ticles plus PAPERBYTE® bar 
codes for optical scanning are 
available in book form under the 
title Tiny Assembler 6800, Version 
3.1, by Jack Emmerichs. You may 
obtain this book for $9.60 (in
cluding postage) from BYTE 
Books, 70 Main St , Peterborough 
NH 03458. 

How to Use the Program Listing 
The program in listing 1 was 

assembled using Jack Emmerichs's 
Tiny Assembler for the 6800 pro
cessor. Since this assembler oper
ates using only one pass throug/1 
the source code, it must handle for
ward references in a special way. 

A forward reference occurs dur
ing assembly when some instruc
tion in the program references a 
symbol that appears after it in the 
source code. (A symbol is a label 
for an instruction or for data.) 
Since the assembler has not yet 
come to the referenced symbol and 
does not know what its address is, 
the assembler cannot initially 
generate the proper object code. 

If you have your own assembler, 
you will face no difficulty in using 
Eighteen with a Die (since you will 
probably wish to reassemble it on 
your own system). If you do not 
have an assembler in your 6800 
system and want to enter the ob
ject code directly from listing 1, 
you must be aware of the behavior 

of the Tiny Assembler in its treat
ment of forward references. 

As tl1e Tiny Assembler scans the 
source code , it maintains a 
forward-reference table in 
memory. Wl1en it comes to a for
ward reference, such as: 

JSR TXTOUT 

(w hich appears at hexadecimal 
location 0109 in listing 1) that has 
not been encountered and is there
fore not yet defined in the symbol 
table, the Tiny Assembler gen
erates "dummy" code (consisting 
of zeros) in the locations where the 
address of TXTOUT should be. 
Data identifying TXTOUT and 
keeping track of where the dummy 
code was generated is placed in the 
forward-reference table. 

When the Tiny Assembler gets 
to the definition of TXTOUT in the 
source listing, it resolves all 
previous forward references to 
TXTOUT at once. At the place 
in listing 1 where the symbol 

Featuresi 
• MC6847 video display generawr, on·board 8085 microprocessor. 
• Eight col0rs-green, yellow, blue. red, buff, cyan, magenta, orange. 
• 	11 programmable modes ranging from 641t64 to 256x 192 In 4 and 1 colors. 
• 1/0 mapped fpr true S·100 compatlblllty. 
Software: 
• 	 Firmware Pack I-clear screen, change mode, plot point , draw line. alphanum

erlc/semlgraphic, read/write screen. 
• Firmware Pack II-relative and abSQlute modes, ellipses, alphanumerics (two sizes), 

30 hidden dot, 
• Firmware Pack Ill-shaped ellipses, shaded polygons, chain lines. move point, move 

line, bar graph, expansion port driver. 
CGS-8086 (Bare "Kit'') .••..•. . ......•. . •.•... . . . •.....•.••..• • ••••..•••.• • .. $ 125.00 

(Includes PC board, documentallon. MC6847, Mq372, 8085 and 2708 
with Firmware Pack I) 

CGS-80BA (A~embled and Tested) ........ . ...•. . .. ...•.... • .•. . ... , ..•. . •• . .• $399.00 
Firmware Pack If .• _ . .. , . .. . .••..•.•..•.•••. . •••. • • ••• .•••••.•• . • • .••.• . ..•. $ 60.00 
Firmware Pack Ill ........ •. ... , ............•• •. •. •.•. ..•. •.••. ••.. . .• .•••• •$ 99.00 
Sublogic 20 Graphics-Driver ...••....•....... . •..........•.••.•....•......... $ 35,00 
Sublogic 3D Graphics Driver ..••• ..• ........•• , ••• • •• •••.••••••••••• •. • •••••• $ 30.00 

Phone Orders Welc;om• - Vlso/Mosterchorge - /ldd $3.00 for Shipping & Hondllng e Ca llforn lo Residents Add 63 Soles Tax - Call or write for your free brochure. 

BIOTECH ELECTRONICS 
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(408) 338-2686 
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Listing 1: Complete assembler listing Eighteen with a Die as coded for the 6800 
microprocessor in a system equipped with a MIKBUG (or MIKBUG-compatible) 
monitor. 

0074 A7 04 
0076 4F 
0077 CE 00 
0Cll7AA726 

01 > 
>Il 

STl\A 
CLRA 
LDX 
STAA 

4,X 
CLEAR WIN TABLE 

#I FIRST GAME, 
WINTBL-1, X 

BEFORE 

00 7C 0B I NX 

0"'""'(ll000 
0000 

"'"'"'0 
1Hl00 
(ll0'110 
0000 
00fl(ll 
'110(1l0 
0'100 
0000 
0000 
EIAC 
El'IE3 

>********************************************* 
>* * >* 
>* 

l B WI TH A DIE 
VS N 2 .0 * 

* 
* 
* 
* 

>* 
>* 
>* 

R. YOST 79-11!7-1 8 

>********************************************* 

>* 

>INEEE EQ U 
>CONTRL EQU 

EQUATES 

$EIAC 
$E0 E3 

MIKBUG SR: GET ASCII CHAR. 
MIKBUG MON. RET. POINT 

IN 'A' REG 

l'ICll 7D BC 
00B0 2 6 
0 0B2 B 6 
0084 A7 
00B6 0B 

00 
F8 
03 
26 

0111B7 BC 00 
00BA 26 F8 
00BC 9 7 59 
00BE 4F 
00SF 97 4A 
0091 9 7 41 
0093 97 42 
0095 39 
0096 
0096 

13 

19 

> 

>I2 

> 

> 

... 

CPX #$13 
BNE I 1 
LDAA 113 STORE DUMMY H WIN PLAY 
STAA IJINTBL-1,X BITS BEYOND END OF WINTABLE 
I NX SO MACHI NE CAN SEE E'ID OF 
CPX 1$19 GAME COMING, 
8 NE I2 
STAA RANUM+! INITIALIZE RANDOM NUMBER GENERATOR 
CLRA SEED, 
STAA LTSTI N CLEAR HIGH BY ·TE OF L. TEST; Al.SO 
STAA SCOREH DUMMY VAR. AND SCORES. 
STAA SCOREM 
RTS 

MAIN PROGRAM 
E0CA 
E'116B 
E07E 
001>.0 
0000 
0(1l'110 
0'1120 
0020 

>OUT2HS EQl! 
>OUTHR EQU 
>PDA TA 1 EQ U 

$ECllCA 
$E1'68 
$E~1 7E 

MKBG SR : PRINT 2 HEX CHR 'S +SPACE. 
MKBG SR: PRINT RIGHT NYBBLE OF 'A' REG, 
MKBGSR: STRING PRINTER, TERM'DBY $11!"4 

>* VARIABLES A:'ID TA BLES 

OR G $20 
>MSKTBL RMB 7 LEGAL RESPONSES MASKS 

0096 
0100 
0 100 BE A0 
0 1fl3 8 D 00 
0106 CE 00 
0 109 8 D 00 
0 10C BD El 
0 10 F Bl 59 

4 7 
5 D 
00 
00 
AC 

> 
> 
> 
> 
> 
> 

ORG 
LDS 
JSR 
LDX 
JSR 
JSR 
CMPA 

$100 
#$A0 47 
I NI TLZ 
#MES I 
TX TOUT 
I NEEE 
# •y 

PRESERVE STRT ADDR @ $A 0 4R,9, 

PRINT INSTRUCTIONS AND 
ASK •READY TO PLAY•. 

GET RESPONSE; 
IF NOT 'Y' THEN 

002 7 
1'039 

>WI IHBL 
> 

RMB 
RMB 

I B 
7 

TABLE 
SPACE 

OF WINNING PLAY BIT PATTERNS 
FOR END GAME MARKERS 

0 111 
0113 

2 7 00 SEQ M2 

0040 
0041 

>MPTPAT 
>SC OR EH 

RMB 
RMB 

I 
I 

M. TRIAL PLAY 
H. AND M. BCD 

PATTERN 
SCORES 

0 113 
0116 

CE 
BD 

00 
00 

00 >Ml 
> 

LDX 
BSR 

#MES5 
TX TOUT 

PRINT •THANKS, GOODBY-, 

0042 >SC OR EM RMB I "'l IB 7E rn E3 > JMP CONTRL A~D EXIT TO MIK9UG. 
0043 >TOTAL RMB 1 BI NARY TOTAL OF ALL PLAYS 0118 
'10 44 
0045 

>TOTBCD 
>HPLAY 

RMB 
RMB 

1 
I 

DITTO, 
VA LI D , 

BCD 
LE GA L, H • PLAY 

0 11 B 4F 
011 2 08 

>M2 CLRA ELSE, INITIALIZE VARS ·. FOR 

0046 
0047 

>LSTPLA 
>HTURN 

RMB 
RMB 

1 
I 

OPPONENT'S PREV. 
H. TURN FLAG 

PLAY 0 11 c 9 7 
011E 97 

43 
44 

STAA 
STAA 

TOTAL 
TOTBCD 

NEW GAME, 

004B 
0049 
00 49 

>SCNFLG 
>* 
>* 

RMB 1 SCAN \r/l N TA BLE FLAG. 1 MEA~S 
BEFORE M'S PLAY; 
o MEANS AFTER M'S PLAY. 

01209746 
0 122 CE 00 
0 12 5 B D Cll0 

Cll0 > 
> 

STAA 
LDX 
BSR 

LSTPLA 
# MES2 
TX TOUT 

PR! NT NEW GAME HEA'.JER. 

0049 >END GAM RMB 1 END GAME FLAG, SET IF TOTAL > 17. 0 12 1 CE 0Cll 41 > LDX #SCOR EH PRINT SCORES. 
004A >LTSTI N RMB 2 DUMMY INPUT VARIA BLE FOR LEGAL TEST 012A BD rn CA> JSR OUT2HS 
004C >* 2 BYTES ACC OMO DA TE X REG. 0 12 D CE 00 42 > LDX #SCOREM 
004C 
0052 
0052 

>WHRF... 
>MPLAY 

RMB 

RMB 

6 TABLE STORES WINNING 
TO TRIAL M PLAYS. 

TRIAL M PLAY. 

HUMAN RESPONSES 0 130 
0133 
0 136 

8 D E0 
CE 00 
BD 00 

CA 
00 

> 
> 
> 

JSR 
LDX 
BSR 

OUT2H S 
# MES3 
TXT OUT 

PR! NT "YOUR !ST PLAY?", 

0053 
0054 

>MPLAW... RMB WINNI NG M PLAY 
WIN TABLE • 

DETECTED IN REVIS I NG 013B 
0 138 

BD 
9 6 

00 
45 

0Cll >M3 JSR 
LDAA 

GTVLHP 
HP LAY 

GET VA LI n LEGAL H. PLAY. 
PUT I N HP LAY AND LAST PLAY, 

0054 >SSTO RMB 2 TEMP. STK. PNTR STORAGE. 013D 97 46 S TAA LS TPLA 
~ 0056 >WTBLRP RMB 2 WINTABLE RO W POI NTER 013F B6 01 LDAA # 1 
~ 

" l'l058 >RANUM RMS 2 RANDOM NUMBER SHI FT REGISTERS. 0141 97 47 STAA HTURN S~ T H. TURN FLAG, 
~ l'lfl 5A 0 I 43 9 7 4B S TAA SC NFLG /\ ~ '.> SCAN FLAG, TO DENOTE Yi! N TAB LE 

~ 
Cll05A 
005A 

>* SUBR OUTINE INITIALIZE - INITLZ 0 I 45 
0 1 4B 

8 D 00 00 >M4 ... JSR AVAZTO REVISIO N BEFORE M. PLAY. 
TO TOTALS. SET END GAME 

ADfl 
FLG, 

PLAY 
IF 

@ f'Hl 5 D OR G $50 "'1 4B >* TOTAL > 17, A~9 CALC, SCORES. 

~ 
rn 

005D 
0060 

CE 
B6 

0Cll 
3F 

20 >I MI TLZ L DX #MS K TBL 
LDAA #$3 F 

I NI TIA LIZ E MASK TAP.LE "1! TH 
LEGAL RESP ONS E PATTER NS 

0 148 
fl 1 48 

7D 00 
2 7 00 

49 > TST 
BEQ 

END GA M 
M5 

"" "S!: 
0062 
0'1164 

A7 
B6 

'110 
1E 

STAA 
L DAA 

0 , X 
#$1 E 

IN 6 LEAST SIG. BITS. 0 I 4D 
Cll I 50 

CE 00 
B D E0 

41 
CA 

> 

> 
LDX 
JSR 

HSCOREH 
OUT2HS 

IF GA ME OVER, PRINT SCORES . 

~· 0 0 66 A7 rn S TAA 1,X 0 153 CE 00 42 > LDX #SC OR EM 
c;· 00 6B A 7 P: 6 S TAA 6 , X 0 156 BD E0 CA JSR OUT2HS 
~ 

g 0 0 6A 
006C 

B 6 
A7 

2 D 
02 

L DAA 
S TAA 

H$2 D 
2 , X 

0 159 
0 l 5C 

CE 
BD 

00 
00 

00 > LfJX 
BSR 

#MES4 
TXTOUT 

PR! NT "NEW GAME?", 

01>.6E A7 05 STA A 5, X 0 15E BD El AC > JSR I NEEE 

"' "' "' 
0070 
0072 

B6 
A7 

33 
03 

LDAA 
S TJ\A 

#$33 
3, X 

0 161 
0 163 

BI 4E 
>* 

CMPA # ' N IF RESP ONS E = 'N', 
ETC, A'Jn EXIT. 

PRINT TH ANKS ,ETC, & 

Listing 1 c011ti11 ued on page 224 



......... 
Listing 1 co11tin11ed: 

016327AE 
0 I 65 20 B4 

BEQ 
BRA 

Ml 
M2 ELSE, SET UP NEW GAME , 

0 ICB 
0 I C8 9 6 4B >LGLTST 

ORG 
L DAA 

$ ! CS 
LTST!lol+ ! O! AND 7 IMPUTS ., 

c 

~ 

0167 
0167 
'11 I 4C 
0 l 6A 

BD 
IA 

00 00 >M5 

>* 

JSR RVST3W IF' 

H 

GAME NOT OVER, LOOK AHEAD F'OR 

RESPONSES TO M TRIAL PLAYS 

01 B5 
01CA 
0 ICC 
0 I CE 

01 CB 
2 7 00 
81 0 7 
2 7 00 

BEQ 
CMPA 
BEQ 

LI 
111 
LI 

F'ROM RAND. 
ILLEGAL. 

NO. GEN. /IRE TREATED AS 

~ 
® 

~ 
m .,, 
c 
£: g· 
c;· 
a 
, 

0 t 6A >* 
"'l 6A 7D 00 48 > 
0 I 6D 2 7 00 > 
016F'BD0000> 
"'I 72 9 6 52 
0 I 74 9 7 46 
"'176 4F' 
0177 
0 I 17 91 48 
01799747 

>* 
> 

~T 
BEQ 
JSR 
LMA 
STAA 
C~A 

S TAA 
S TAA 

SC NF'LG 
M6 
S ELMPL 
MP LAY 
LS TPLA 

SC NFLG 
HTUR N 

ANTJ REVISE WIN TABLE. 
IF' SCAN F'LAGCLEAR, THEN 
GET NEXT H. PLAY. 

ELSE, SELECT M, PLAY, 

CLEAR SCAN F'LAG TO REVISE WIN TABLE 
LOOK I NG AHEAD A F'TER M'S PLAY, 

CLEAR H. TURN F'LA G, 

BY 

(7JID0 91 46 
01 ~ 2 7 00 
01D49B46 
0 I D6 81 0 7 
0 I D8 39 
0 I CB 0C 
0 IC F' 08 
0103 04 
01 D9 
01 D9 

>LI 

>* 

CMPA 
BEQ 
ADDA 
CMPA 
RTS 

LS TP LA 
LI 
LS TPLA 
#7 

I F' TES T PLAY = LAS T P LAY , 

OR IF' SUM= 7, THEN 
TEST PLAY IS ILLEGAL, 

'Z' BIT OF' COND'N (C) REG, 

RES ULT OF' TEST. 

RETURNS 

n '11 I 78 CE e0 
'1117EBD00 
0 I 80 9 6 52 
0 I 82 B D E0 
(7Jt8520BE 
0 18 7 
0187 
0187 CE 00 
0 I SE 18 
0 IBA 8 D 11'0 
018C 20 AA 
018 E 
0 IBE 7E El'l 

00 

6B 

0'11, 

7E 

> 

> 

> 
>M6 

>TXTOUT 

LDX 
BSR 
LDAA 
JSR 
BRA 

LDX 

BSR 
BRA 

JMP 

#MES 6 
TX TOU T 
MP LAY 
OUTHR 
M4 

#MES 7 

TX TOUT 
M3 

PDATAI 

A~NOUMCE M'S PLAY, 

AND PROCESS IT. 

IF' SCAN F'LAG WAS RESET, REQUEST 

NEX T H, PLAY, 
AS[) GET IT. 

BSR TARGET F'OR :-JIKBUG STRING P!lINT 

lil I D9 
01 D9 
0 I D9 
0 I D9 
01 D9 
01 D9 
01 D9 
01 D9 
0 1 D9 
01 D9 
0 1 rn 
0 1 E0 7F' 00 49 

>~ 

>********************************************* 
>* 
>* 18 WI TH A DIE, VSN 2 .r., CONTINUED * 

* 
* 
* 

>* 
>* R , YOST 79 - 07-1 8 

~ * 
>********************************************* 
>* S .R, A D VA NC E A N 0 A NA LYZ E T0 TA L AVAZ TO 

OR G 
>,~VAZ TO CLR 

$1 EVl 
ENDGAM INILZ END GAME F'LAG 

(7Jlf!A 
011 7 

fill 
76 

BE 0 I 46 
01 E3 

0 1 
CE 

rn 
00 00 > L ::JX #MESA PRINT "TOTAL IS " 

0 12 6 67 0 I E6 SD A6 BSR TXTOUT 
0 13 7 56 0 I E8 9 6 46 L DAA LS TPLA GET LAST PLAY 
0 18B 02 
0 I 5 D 30 

01 EA 
0 l EC 

D6 47 
>* 

LDAB HTURN A ND H 
IN 'A' 

TURN F'LA G 
AND 'B' REGS. 

0 I 7F' 0 E 01EC9B44 ADDA TOTBCD AD!l LAST PLAY TO BCD TOTAL. 
0 191 0 I EE 19 DAA 
0 191 
0191 

>* 
> 

SUBROUTINE GTVLHP - GET VALID LEGAL H, PLAY, 0 1EF' 9 7 44 
01FICE0044> 

STAA 
LDX 

Tome D 
#TOTBCD SET 'X' AS PNTR FOR r'iKBG S ,R, 

0 I A'11 OR G $11\VI 01F'4 BD E0 CA> JS R OUT2HS PRINT TOTAL. 
'11 IAfil 
0 139 

BD 
01 

El 
A'l 

AC >GTVLHP JSR I NEEE GET H, KEY BOARD !~PUT; 0 I F'7 
0 I F'9 

9 6 
9B 

46 
43 

LDAA 
ADDA 

LSTPLA 
TOTA L 

NOW , ADD LA ST PLAY 
BI NARY TOTAL. 

TO 

0 IA3 80 30 S U9A H$30 CONVERT TO HEX, 0 I FB 9 7 43 S TAA TOTAL 
01A5 2 F' 00 B LE GI I F' LESS THA N I , 0 I F'D 80 12 S UBA #18 IF TOTAL < 18, THEN RETURN. 
01A7 8 1 "'6 CMPA # 6 01 F'F' 2 D 00 BLT 1\2 
0 IA9 2 F' 00 BLE G2 OR GREATER THAN 6 . 0201 7C Cl0 49 > I NC ENDGAM ELSE, SET END GAME F'LAG, 
01AB 020 4 4D TSTA IF TOTAL NOT 13, 
01AB CE 00 00 >GI LDX #MES8 PRUIT "INVALID" 0205 27 ~llil BEQ A4 
01A6 04 020 7 SD TS TB AtJD IF H'S TURN, THEN 
01AE 8D DE BSR TX TOUT 0208 27 01>. BEQ A3 
0 I 90 20 EE BRA GTVLHP A ND TRY A GAI •J , 020A CE 00 00 >Al LDX #MESS PRINT"! WIN", 
0 IA2 020D BD 01 BE > JSR TX TOUT 
0192 9 7 4B >G2 S TAA LTST!t#-1 CHECK H, PLAY F'OR LEGALITY. 0210 86 01 LDAA #I A:JD I NCREME NT M'S SCORE IN BCD, 
01 AA 07 02 12 9B 42 ADDA SC OR EM 
0194 
01B7 

BO (7)0 
2 6 0(7, 

(7)0 > 
> 

JSR 
B NE 

LGLTS T 
G3 

ZERO 
PLAY 

CZ) BIT OF' 
IS LEGAL. 

C REG,:fl IF' 0214 
0215 

19 
9 7 42 

DAA 
S TAA SC OR EM 

01 B9 CE 00 00 > L DX #MES9 IF NOT , PRINT "ILL:::G.~L" 021 7 39 >A 2 RTS 
0 l '3C 8D D0 BSR TX TOUT 0200 16 
01BE 20 E0 BRA GTVLHP ANO TRY AGAIN. 0218 
0 I C0 0218 CE 00 00 >A3 L~ #MESC IF TOTAL NOT 18, AND IF M'S TURN 
0 IC0 96 4B >G3 L DAA LTS TI~I STORE VALID LE GAL H PLllY. 0209 0E 
0 IB8 07 021B BD fl t 8E > JSR TX TOUT PR I NT "y OU WI N" 
0 IC2 9 7 45 S TAA HP LAY 021E8601 LDAA # l AND INCREMENT H'S SCORE IN BCD , 
0 l C4 
0 IC5 

39 RTS 0220 
0222 

98 
19 

41 ADDA 
MA 

SC OR EH 

0 I C5 >* LEGA L TEST S .R., L GLTST 0223 97 41 STAA SC OR EH 
0 I CS 022 5 39 R~ 



0226 
022 6 
020 6 

5D 
1 F 

>A4 TS TB ELSE, IF TOTAL = 18 , 
02 72 
0274 
0 2 75 

9 4 
36 
73 

40 

00 40 > 

A N DA 
PSHA 
COM 

MP TPA T 

MPTPAT 

CLEAR TH E BI T < I N C UR RENT W , TAB LE 
ROWl CORRESPOND! NG TO M TRIAL PLAY• 

022 7 
0227 27 
0229 20 
022B 
022B 

El 
ED 

>* 

>* 

BEQ 
BRA 

A 1 
A3 

AND I F M 'S TUR N, THEN 
AWARD WIN TO MACH I NE. 
ELSE, IF H'S T!JRN, AWARD 

\oil N T0 HUMAN. 

0278 
0 2 67 
026D 
02 79 
027C 

09 
10 
0A 
7 4 00 40 

>R4 

> 
>* 

DEX 

LSR MP TPA T 

SELECT NEXT (L011IERJ M, TRIAL PLAY 

MOVE TRIAL PLAY PATTERN BIT TO 
CORRESPOND TO NEXT M. TRI AL PLAY, 

022B 
022B 
022B 

>* SUBRCUTI NE REVISE WI NTABLE - RVSTe\~ 

027C 26 06 
02 7E 
027E9E54 

>* 
B NE 

LOS 

R2 

SS TO 

IF PATTERN NOT NULL, REPEAT 
W. TABLE REVISION FOR NEXT 

RESTORE S TACK POINTER. 
M, TRIAL PLAY. 

0230 
0230 
0 \ 68 

4F 
02 30 

>RllSTB 'li 
OR G 
CLRA 

1;230 0280 
0281 
0281 

39 

>* 

RTS 

SUBROUTINE SELECT M. PLAY - S ELMPL 
0231 
0233 

9 7 
9 7 

53 
56 

S TAA 
STAA 

MP LAW 
WTBLRP 

RES ET 
CLEAR 

WINNI NG PLAY REG. 
"' ·mu: PTR. HI G-1 

TO ' NON E' STA TE. 0281 
0290 ORG $290 

'1235 
02359F54 
0237 CE 00 01 

>* 
> 

STS 
LDX 

SSTO 
#1 

BYTE FOR PAGE 0 USE. 
SAVE STACK POINTER. 
LOAD TABLE POINTER WITH TRIAL 

0290 
01 70 
0293 

BD 
02 

00 
90 

00 >SELMPL 

>* 

JSR GNR NP L GET RANDOM NUMB ER 0 

FOR GOOF DECISION. 

THR IJ 7, 

023A 
023A 86 26 
023C 9B 43 
023E 9 7 57 
02 40 9 E 5 6 
0 2 42 32 
02 43 
0243 
0243 
e2 43 A4 20 
02 45 
0245 A7 4B 
0247 
'1247 08 
0248 BC 00 
0248 26 F5 

07 

>* 

>R 1 
>* 
>* 
>* 

>* 

>* 
> 

LDAA 
ADDA 
S TAA 
LDS 
PULA 

ANDA 

STAA 

I NX 
CPX 
B NE 

PLAY OF 1. 
#WI NTBL-1 I NLZ w mu:: PNTR LOW BYTE TO 
TOTAL CORRESPOND TO CURRENT TOTAL. 
WTB LRP+ 1 
WTBLRP S ET STK PTR TO NEXT ROW OF W. TA BLE. 

GET W. TABLE ROW <BYTE) IN 'A'. 
( THIS IS THE ROW CORRESPOND! NG TO 
THE CURRENT TOTAL PLUS THE TRIAL 
~1ACH I NE PLAY.> 

MSKTBL,X MASK WITH LEGAL RESPONSES 
TO M 'S TRIAL PLAY, 

WHRF-1,X STORE RESULT IN TBL. OF WINNING 

#7 
R 1 

H R ESP 0 NS ES TO M TR I A L PLAYS , 
GET NEXT TRIAL M PLAY; 
IF< 7, RE PEAT SCAN FOR LEGAL WINNING 

H RES PONS ES. 

0293 27 
0295 
0295 
0295 
0294 
0297 
0299 
029B 

9 6 
00 
2 7 
20 

0298 BD 
0298 02 
1?129E 97 
02 A0 BD 
02A3 27 
02A5 96 
02A7 97 
029A 0C 

00 

53 

00 
00 

00 

48 
01 
F6 
48 
52 

00 

CB 

>* 
>SP 1 

>SP2 

> 

>SP3 

BEQ 

LDAA 

B EQ 
BRA 

JSR 

STAA 
JSR 
9EQ 
LMA 
STAA 

SP! IF= 0, GOOF. (WITH SP!, THIS IS 
TURNEn OFF. USE SP2 HERE TO TURN ON,) 

MPLAW IF NOT GOO FI NG, GET WINNI NG M PLAY, 

IF THERE WAS NONE, GET RAN'.JOM PLAY 
AND S TOR E I N e1 PLAY R E G , 

SP2 
SP3 

GNR NPL GET RA ~IDOM PLAY, 0 nrnu 7. 

LTS-TI N+l TEST SELECTED PLAY FOR LEGALITY. 
LGL TS T 
SP2 I F I LL EGA L, TRY A NOTH ER, 
LISTI N+l ELSE, TRA~IS FER THE SELECTED PLAY 
MP LAY T 0 TH E ~1 PLAY R E G , 

02 4D 02A9 39 RTS 
02 4D 
02 4D 
02 4D 
02 4D 
02 4D 

>* 
>* 
>* 
>* 

NOW, ADD WI tJNI NG M PLAYS FOUND ABOVE TO 
I N THE ROW CORR ESPONDING TO THE CURRENT 
WISE, DE LETE ANY PREVIOUSLY INCORRECTLY 
ING PU.VS FROM THE SAME ROW, 

THE WIN 
TOTAL. 
DEFI NED 

TABLE 
LIKE
WIN

02AA 
02AA 
02AA 
02B0 
02B0 

>* SURR OUTI NE GENERATE 

OR G $2Br. 

RANDOM PLAY - GNRNPL 

024D 86 20 
02 4F 9 7 40 

LDAA 
STAA 

#$20 SET 
MP TPA T 

6TH BIT OF M TRIAL PLAY PATTERN, 02B0 
0291 

CE 
02 

00 
B0 

03 >GNRNPL LDX #3 COUNT 3 SHIFTS, SO 3 'NEW' BITS WILL 

~ 

" c 

~ 
>-' 

"' ~ 
@ 

~ 
"' .,, 
c 
!:!:: 
g· 
c;· 

0251 CE 00 
0254 
0254 
i1l2 5.4 
0256 
111257 
0259 

9 E 56 
34 
6D 4B 

0259 26 00 
025B 32 
025C 9A 4t'I 
025E 36 
025F DF 4A 
0261 9E 54 
0263 BD 01 
0266 27 00 
0268 96 4B 
02GA 97 53 

06 

CB 

> 
>* 
>* 
>R2 

>* 

> 

LDX 

LDS 
DES 
rs r 

B NE 
PULA 
ORAA 
PSHA 
STX 
LOS 
JSR 
BEQ 
LDf\A 
S TAA 

#6 SELECT M TRIAL PLAY OF 6, 
<BY COUNTING DO'•IN, GET SMALLEST 
WINNI NG PLAY IN MP LAW,) 

WTBLRP SET STK PTR TO CURRENT 
TOTAL ROW <B Y TD OF W, TABLE. 

vlHR F-1,X DID PREVIOUS SCAN DETECT A~IY WI N~I NG 

R3 
LEG.~ L H R ESP 0 NS ES TO TR I AL M PLAY ? 

IF NOT, TRIAL M PLAY IS A WINNI NG PLAY, 
SO 'OR' THE TRIAL BIT PATTERN INTO THE 

MPTPAT CURRENT TOTAL ROW OF THE W, TABLE. 

LTS TIM TEST TRIAL PLAY FOR LEGALITY, 
SSTO A FT<::R RES TORI NG STACK POINTER, 
LGLTS T 
R 4 I F LE GA L , STOR E TR I A L PL!W I N 
LTSTI~H-1 MPLAW, OVER ANY PREVIOUS LA RGER PLAYS, 
MPLA W 

029C 
02B3 

02 90 

fil2B3 C6 09 
02B5 
02B5 D4 59 
l'l287 Cl 01 
02B9 27 00 
02BB Cl 08 
li2BD 0C 
02B E 26 00 
02C0 !?ID 
02BA 05 
02C 1 76 P-0 
02B F fil l 
02C4 76 00 
02C 7 09 
'12C8 26 E9 

58 

59 

>* 
>GR 1 
>* 

>GR2 

>GR3 

> 

LDA B 

ANOB 
CMPB 
BEQ 
CMPB 
CLC 
BNE 
SEC 

ROR 

ROR 
DEX 
BNE 

BE GENERATED, 
#9 MASK BIT PATTERN TO IMPLEMENT 

BI T-3 EXOR BI T-0 = 1? 
RI\ MUt·\f-1 APPLY f'\ASK TO LOW BYTE OF R.N, 
#1 TEST TRUE, SO SET CARRY. 
GR2 
,ff:, TEST F/\LSE, SO CLEAR CARRY. 

GR3 

RI\ NUM RO TATE CARRY HITO MSB OF 2 !3YTE 

RANUM+ ! 
D:::CREMENT SHI FT COUNTER. 

GR 1 

R.N. 

~ 026C 20 00 BRA R4 SELECT NEX T TRI/\ L PLAY, 02CA 96 59 LDAA RANU~1+1 STORE 3 LSB'S OF R,N, IN 'A', AS 
~ 026E 02CC 84 07 A NOA # 7 RANDOM NUMBER 0 THRU 7, 

t'126E 73 00 40 >R3 COM "1PTP AT IF LEGAL <l!~NING H RESPONSES TO TRIAL 02CE 39 RTS 
N 
N 
(J1 

'12 5A 
0?. 71 

13 
32 PULA PLAY WERE r)ETECTE'l I N PREVI OUS SCAN, 

02C F 
>FP Listing 1 conti1111ed on page 226 
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Listing 1 continued: 

02CF >********************************************* 
lil2CF >* * 
lil2C F >* 18 WI TH A rl I F., VS N 2 , 0, MES SAGES * 
02CF >* * 
lil2CF >* R. Y OST, 79-1"7-18 * 
02CF >* * 
02CF >********************************************* 
02C F 
02C F 
02C F 
1016 
fl DlilA 
0004 
0010 
000A 

>* CURSOR I SCREEN ERASE I CO NS TANTS 

>CHMEOF 
>CRLF 
>ENDST 
>CRHM 
>LNFD 

mu 
mu 
mu 
mu 
mu 

$10 16 
$NlA 
4 
$10 
$A 

CURSOR HOME, ERASE SCREEN 
CARRIAGE RETURN, LI NE FEED 
STRING END SYMBOL FOR MIKBUG 
CURS OR HOME 
LI NE FEED 

PDATAI 

0345 
0348 
0348 
034E 
0351 
0 354 
lil355 
035 7 
lil35A 
035D 
0 3 60 
0363 
0 3 66 
0369 

4E 
42 
2'1 
45 
54 
52 
lilD 
4A 
54 
4C 
45 
20 
52 
54 

55 
45 
54 
20 
48 

lilA 
55 
21il 
41 
44 
4 £ 
20 
53 

4D 
52 
4S 
4F 
45 

53 
50 
59 
2C 
4F 
49 
20 

> 
> 

FDB 
FCC 

CRLF 
31,JUST PLAYED, NOR ITS DIFFERENCE 

~ lilAlilA 
0015 

>LNFDS 
>EOL 

mu 
mu 

$A'1A 
~,i 5 

T''10 LI NE 
ERASE TO 

FEEDS 
END OF LI NE 

0 3 6C 
036F 

44 
46 

49 
45 

46 
52 

lillil 16 >EOF mu $16 ERASE FROM CURSOR TO EN D OF SCREEN 0 3 72 45 4E 43 
lil00D 
02C F 

>CRET mu $0 CARRIAGE RETURN 0 3 75 45 
0376 0D 0A Fc>B CRLF 

02C F 
02C F 

>* I NS TRUC TI ONS - MES I 0 3 78 
037B 

4 6 
4D 

52 
20 

4 F 
37 

> FCC 29,FROM 7, TRY TO MA l<E THE TOT/\L 

02 D0 > ORG $200 037E 2E 20 54 

02 00 10 16 >MES I FDl3 CHMEOF 0381 52 59 20 
0 10 7 02 D0 0384 54 4F 20 
0202 00 00 > FDB 0 03 8 7 4D 41 4E 

02 D4 00 > FC l3 0 038A 45 20 54 

02 D5 
02 D8 

48 
20 

49 
4C 

21 
45 

> FCC 31,HII LET'S PLAY "1 8 WITH A DIE"! 0 38 D 48 
0390 54 

45 
4F 

20 
54 

02DB 54 2 7 53 0393 41 4C 

lil2DE 21il 50 4C 0395 lilD 0A FDB CRLF 

02 El 41 59 20 0397 4F 46 20 > FCC 26,0F ALL OUR PLAYS HIT 18 ON 
02E4 22 31 38 039A 41 4C 4C 
02E7 20 5 7 49 039D 20 4F 55 
02EA 54 48 20 0 3A0 52 20 50 
02ED 41 20 44 ~3A3 4C 41 59 
02 F0 49 45 22 03A6 53 20 48 
02 F3 2 1 03A9 49 54 20 

02F40D0A > FDB CRLF 03AC 31 3 8 20 

0 2 F6 
lil2F9 
02 FC 

59 
20 
41 

4 F 
53 
52 

5 5 
54 
5 4 

> FCC 3 1,Y OU START; CHOOSE ANY NU MBER , I 03AF4F4E 
0381 ll!D lilA 
lil383 59 4F 55 

> 
> 

FDB 
FCC 

CRLF 
I lil , Y 0 UR PLAY , 

02 FF 38 21il 43 0386 52 20 50 
0302 48 4F 4F 0 389 4C 41 59 
0305 53 45 20 03BC 2E 
03fl8 41 4E 59 0380 lilD 0A > FDB CRLF 

0308 
030E 

21il 
4D 

4E 
42 

55 
45 

0 38 F 0A 
03C0 52 45 41 > 

FC S 
FCC 

LNFD 
31,READY TO START? <TYPf': Y OR N,) 

0 3 11 52 2C 20 0 ~C3 44 59 2C 
0314 31 0 3C 6 5 4 4F 20 
0315 0D 0A FDB CRLF 0 3C9 53 54 41 

0 31 7 5 4 48 
031A 55 20 
031 D 2 E 20 
0321il 20 44 

52 
36 
49 
4F 

> FCC 29 ,THRU 6 , I DO LIKEWI SE , BUT WE 0 3CC 52 
03C F 20 
lil 3 D2 59 
0 3 D5 21il 

54 
28 
50 
59 

3 F 
54 
45 
21il 

0323 21il 4C 49 0 3 00 4F 52 20 
0326 48 45 57 lil3DB 4E 2E 29 
0329 49 53 45 03DE 21il 
032C 2C 21il 42 03DF 04 FCB ENDS T 
032F 55 54 2'1 03E~ 

0332 57 45 03El'l >* NEW GA ME HEADER - ~i ES2 

0334 0D CA FDB CRLF 03Efl 
0336 
0339 

43 
2 7 

41 
54 

40: > 
20 

FCC 31,C/\N'T PLAY THE NUMBER THE OTHER 03 F0 
lil3 F0 llil 16 

> 
>MES 2 

OR G 
FDB 

$3 F0 
CH MEOF 

033C 50 4C 41 0123 03 rn 
033F 59 20 54 03 F2 00 00 FD B 0 
0342 48 45 20 0 3 F4 20 20 20 > FC C 25, EIGHTEEN WI TH A DIE 



0 3 l'7 20 20 20 0 48 F 4C 41 59 
0 3 FA 45 49 4 7 0 492 2 1 20 5 4 
l'l 3 FD 48 5 4 45 0 49 5 52 59 20 
0 400 45 4E 20 0498 41 4E 4F 
lil41>:3 57 49 54 049B 54 48 45 
0 40 6 48 20 41 049E 52 2E 20 
0 4C'19 20 44 49 04A1 0 4 > FCB ENDS T 
0 40C 45 0 4A2 > 
040D 0D OA > FOB CRLF 0 4A2 >* I IJVALI D PLAY - MESS 
0 40 F 0A > FCB L MFD 0 4A2 > 
0 4ll'l 20 20 20 > FCC 29 , GAMES WON 0 4A2 > ORG $4A2 
0413 20 20 2fl 04A2000A >11ESg FOB CRLF 
0 41 6 20 20 20 OlAC C4 A2 
0 419 2'1 2[1 2r. e 4A 4 00 > FCB 0 
0 41 c 20 
0 41 F 20 

20 
20 

20 
20 

0 4A 5 
0 4AS 

49 
41 

4 E 5 6 
4C ~9 

> FCC 3 1,INVA LI O PLAY! PLAY 1 THRll 6. 7 

0 422 2() 2r. 4 7 l2i 4AB 44 20 50 
0 425 41 40 45 0 4A E 4C 41 59 
0 428 53 20 5 7 0 4B I 2 1 20 50 
0429 4F 4E 04B4 4C 41 59 
lil420 JiJ O 0A > FOB CRLF r, 48 7 20 31 20 
0 42 F 20 20 20 > FCC 28 , YOU ME 0 4BA 5 4 48 52 
0 432 20 2121 20 04BD 55 20 36 
0 435 2fJ 20 20 0 4C0 2 E 20 3 F 
0 43 8 2'1 20 2r. lil 4C3 20 
0 43B 20 2f1 20 0 4C4 04 > F'C B EJWS T 
0 43 E 20 20 20 0 4C5 > 
0 441 20 
0 4 4 4 20 

21il 
59 

20 
4 F 

0 4C5 
0 4C5 

>* 
> 

TOTAL IS - MESA 

0 447 55 2kl 40 0 4C E > OR G $4C E 
0 4 4A 45 0 4CE 1!'1 >MESA FCC CRHM 
044B000A > FOB CRLF 01E404CE 
0440 54 4F 54 > FCC ?.3 ,T OTA L I S 00 . 0 4C F 0A 0A > FDB L NFDS 
0 450 41 4C 20 0 401 lilA 0A > FDB L N FDS 
0 45~ 
121456 

49 
30 

53 
30 

20 
2 E 

0 4 D3 
l'l 406 

5 4 
41 

4 F 
4C 

5 4 
20 

> FCC 9 ,T OTAL IS 

0 45 9 20 20 20 0 409 49 53 20 
0 45C 20 20 20 0 4DC 04 > re n EflDS T 
0 45 F 20 20 2'l 0 4DD > 
0462 
0 464 

2fl 
0 4 

20 
> FCO n:is r 

0 4DO 
l2i 4DD 

>* 
> 

YOU WI N! - MESC 

0 465 > 0 4DD > OR G S4DD 
0 465 
0 465 

>* 
> 

YOUR FIRST PLAY? - MES3 04DD 2E 20 
04E0 4F 55 

59 
20 

>MESC FC C I I , • YOU WI N ! 

0 465 > OR G $465 04E3 57 49 4E 
0465 0D 0A >MES3 FOB CRLF 04E6 21 20 
0 13 4 04 65 0219 04 DD 
0 467 0A > FCB LNFO 0 4E8 0 4 > FCB ENDS T 
0 468 20 20 20 > FCC 25, Y 0 UR Fl RS T PLAY 7 lil 4E9 > 
0 46B 2'J 20 20 0 4E9 >* I WIN! - MESB 
0 46E 20 20 59 0 4E9 > 

~, 
c 

~ 

0471 4F 
0474 20 
0477 52 

55 
46 
53 

52 
49 
54 

0 4EA 
lil4EA 
0 4ED 

2E 20 
49 2'1 

20 
20 

> 
>J1ESB 

OR G 
FCC 

$4EA 
11, . I '~I N ! 

:;; 
"' 0 

0 47A 20 
0 4 7D 41 

50 
59 

4C 
3 F 

0 4 Flil 
0 4 F3 

5 7 49 
21 20 

4 E 

@ 0 481il 20 020B '14 EA 
°' 0 481 0 4 > FCB ENDS T 0 4F5 04 > F'CB ENDS T 
~ .,, 
c 

0 482 
lil 482 

> 
>* ILLEGAL PLAY - MES9 

0 4F6 
0 4F6 

> 
>* NEW GA ME? - MES4 

!":: 
[ 

lil 482 
0 482 

> 
> OR G $482 

0 4F6 
0 4F6 

> 
> ORG 54 F6 

a·,. 
if 

0 482 0 D lilA 
01 BA 04 82 
0 48 4 00 00 

>MES9 

> 

FOB 

FOB 

CRLF 

0 

0 4F6 0A 
015A 04 F6 
04F7000A 

>MES4 

> 

F'C B 

FOB 

LNFD 

CRLF 
0 48 6 49 4C 4C > FCC 27,ILLEGAL PLAY! TRY A NOTH ER. 

"' "' 'I 

0489 
0 48C 

45 
4C 

47 
20 

41 
50 Listing 1 continued on page 228 



Lis li11~ I co11/i1111<•d : () 5 54 4 1 54 45 
G 4F9 I 5 FC !l EOL 0 55 7 52 2 1 
0 4 Fll 4E 45 5 7 > FCC 23 , .IE '1I GAM!=: ? ( "y" OR " N" l A 559 0 4 > F'C B EllDS T 
fl 4FD 20 47 41 0 55A 
0%0 4D 45 3 F 0 55A >* MY P L~Y I S r.ES6 
0 503 20 25 22 0 55A > 
0 5A6 5S> 22 2C 0 55A OR G $5 5A 
0 509 4F 52 20 0 55 11 e A >tlES 6 FC9 LNF!J 
c soc 22 4E 22 0 I 7C i;i5 5A 
il 50 F 29 2C 0 559 0 D 0 A FDB CRLF 
~ 51 1 04 > FCB EllDS T 0 550 I 6 FC B EOF 
"512 055E 00 00 Fll9 0 
c 5 12 >* THANKS , ETC . - ~ES5 0560 00 l'l0 FOB fl 
e. 5 12 " 562 40 59 20 > FCC l I• <1Y PLAY IS 
0 51 2 OR G $ 5 12 o 565 se '1C 4 1 
051 2 P.!J >:-! ES5 FCB C!lE T 056S 59 2fl 49 
f, l 14 05 12 0 569 53 :rn 
05 13 54 48 41 > FC C 28 , THA ~IXS FOR PLAY IUG . HOPE YOU r. 5 60 n 4 > FC!J ENr>sT 
0 51 6 4E 4E 53 0 56E > 
'" 51 ~ 
0 5 1 c 

20 
52 

46 
20 

4F 
50 

0 5GE 
0 55E 

>* 
> 

YOUR PLAY? !:'.::S 7 

0 5 1 F 4C 41 59 0 s::;E ORG $56E 
0 522 49 4E 47 C 56E 2E >11ES 7 FCC 1, . 
0 525 2 E 20 43 U l 88 05 6E 
0 528 4F 50 45 056F0A 0A > FDR L /J FDS 
0 528 20 59 4F 05 7! 20 20 59 > FC C 13 . YOUrl PLl\Y 7 
0 52 E 55 0574 4F 55 52 
fl 52 F OD 0 A > FDB CRL F 0577 2 1.l 50 4C 
0 53 1 45 4E 4A > FC C 24 , E!IJoYED 1 T AS r•:UCH AS l • 0 5 7A 41 59 3F 
0 53 4 4F 59 45 "5 70 20 
0 53 7 44 20 49 0 5 7E 0 4 FC9 ENDS T 
053A 54 20 41 0 5 7F 
0 53 D 53 20 4!) A 57F > 
fl540 55 43 4i:I 0 5 7F END 
0 5 43 21il 4 1 53 
0546 2~1 49 2E 
0 5 49 
0 548 

0 D Ct. 
53 45 45 > 

FOO 
FCC 

CRL F 
14,S:!:E Y OU Lii TER ! 

<<< UNRESOLVED I TEMS >>> 

t'. 54 E 20 59 4F 
H55 t 55 2" 4C 

Call 
today. 

$496 to $575 . 

THE [I SSENCE 
of output quality 
e 	Any IBM SELECTRIC®can be con 

verted to produce high quality out
put at an affordable price! 

• 	 Interfaces directly to S 100, Parallel, 
RS-232 or IEEE-488 . 

• 	 Compatible with TRS-80, Sorcerer, 
Pet, Apple, Horizon, etc. 

• 	 Why be printer bound? Prices from 

228 January 19BO ~· BYTE Publications Inc Circle 196 on inquiry card. 

At last . .. 

the mechanical interface 


Turn your electric typewriter into a low 

cost, high qual ity hard copy printer. 

30 Day Del ivery 

User lis t 
$469°0 

Dealer Inquiries 
Invited . 

Now ava ilab le with 
interfaces for most 
personal computers : 
TRS-80, Apple , GPIB , etc. 

The all new 
1/0 Pak from 

Rochester Data, 
Inc. interfaces lhe keyboard 

of any commercially available 
electric typewriter with any 

computer. The result: low cost. high 
quality hard copy. 

Write today for more Information. 

lncorporaled 

3100 Monroe Avenue, Rochester, New York 14618 

Circle 197 on inquiry card. 



<<< SYMBOLS >>> Table 2: Symbols for the Eighteen with a Die learning program 
(written for the Motorola M6800 processor) shown in listing 1. 

A I 11l20A A2 02 1 7 A3 "1218 A 4 022 6 A VA 0 0 I Efl 
CHMfl016 CONL El1lE3 CRET 0000 CRHM r.010 CRLF' 0D<!A 
ENOM 11l0 49 ENOT 11l004 EOf 0016 EOL 0AJS Gl ~!AB 
G2 0 l B2 G3 0 l CO GtJRL 02Bl1l GR I 0283 GR2 02C0 
GR3 02C 1 GTV? 0lA0 HPLY 0045 H TUN C'lO H I I 00 7A 
12 '"rn4 INEE ElAC I NIZ 0rl5D LI 01 De LGLT 131C8 
LNF"D fl00A UIF'S 0A0A LSTA 011l46 L TS N 00 4A Ml 0 11 3 
!'e 0119 r~3 0133 M4 0 l 45 MS 0167 ~6 ~ 18 7 
MESI 0200 MES2 03 f0 MES3 0 465 MES4 04F6 MESS ~5 1 2 
MES 6 055A l·lES 7 056E MESS V'4A2 MES9 <!•482 MESA 04CE 
MESB 0 4EA MESC 0 400 NPU! 01.153 MPLY 0052 ~IP TT 0040 
MSK L 0020 OU TR E06B OUTS EflCA PDA I Eel 7E R l 0 2 42 
R2 0254 R3 026E R4 02 78 RA NM Cl>! 58 RVSW 0230 
SCNG 0048 SCOH 00 41 SCOM 0042 SEL L 1'1290 SP I 0295 
SP2 
TXTT 

029 B 
018E 

SP3 
W\lR F' 

02A 7 
00 4C 

SSTO 0054 
WI NL 002 7 

TOTO 
1naP 

0044 
00s6 

TOTL 
c 

0043 

Text coirti1111ed from µage 221 : 

for every tota l having winning 
moves. (Some totals, including zero, 
have none. ) 

Using the goof feature, and if the 
human does not err and seizes every 
opportu nity to win, the game 
becomes a game of luck . The random 
plays made by the machine may be 
winning plays, and a sequence of 
winning plays found at random is not 
impossible . With the goof feature 
activated, the machine will 
sometimes surprise you by playing 
the very first game of a series 
faultlessly . 

The game can readily be extended 
to a goal total greater than eighteen. 
Multiples of nine assure that no win
ning play is available to the first 
player. Longer games will slow the 
learning process; not only wil l each 
game be longer, but the propagation 
of "good" information from the end 
of the win table to its beginning will 
require many more games. Another 
elaboration cou ld be a "brain" 
display similar to the one that I imple
mented in my mechanical machine, 
GLIM. • 

REFERENCES 
1. 	Gardner, Martin, " Mathematical Games, " 

Scienrific American, Volume 206, Number 
3, March 1962, page 138. 

2. 	Gardner, Martin, The Unexpected Han· 
ging, Simon and Schuster, New York, 
1969. 

3. 	 Mott-Smith, Geoffrey, Mathematical 
Puzzles for Beginners and Enthusiasts 
The Blakistone Co, Philadelphia, 1946. 

4. 	Nico, Wi llard I. "Shooting Stars," BYTE, 
Volume 1, Number 9, May 1976, page 42. 

5. 	 Wier, Robert R, " Hexpawn: A Beginning 
Project in Artif icial Intelligence, " BYTE, 
Volume 1, Number 3, November 1975, 
page 36. 

B-B·RANUML 

Figure 8: Flowchart of the subroutine to 
GNRNPL generate random play (GNRNPL). A 

seventeen-stage shift register with feed
back generates a random sequence of 
numbers from 0 through 7 that will not 
repeat before 131 ,071 digits have been 
calculated. Subscripts H and L indicate 
high-order and low-order bytes of a 16-bit 
quantity. 

YES 

YES 

Cc- 1 

ROTA TE 
RANUMH ,------------------- ----1RIGHT THRU I FEEDBACK SH IFT REG ISTER ICARRY 

I 	 ~µ I-1 L&-11 1... I 0 : 
ROTATE 
RANUML L----------------------- J 
RIGH T THRU 
CAR RY 

NO 

RETURN 
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. · \\'bat's Newf 

SOFTWARE 

Apple Writer - A Low
Cost Text Editor for 
Apple II Users 

Using the Apple Writer, a document 
needs to be typed in to the computer 
only once; corrections, text additions 
and the rearrangemen t of text ca n be 
accomplished easi ly and quick ly . 
Automatic sea rch and rep lacement for 
specified words or phrases, justification 
of text, and uppercase and lowercase 

Pascal Compiler 
for the 6800 

Dynasoft Pascal is a subset of sta n
dard Pascal intended fo r casse tte-based 
microcomputers that cannot support 
full -scale implemen tations such as UCSD 
Pascal. It includes the control st ructures 
of standard Pascal and supports most of 
the da ta types. Language extensions 
include EXTERN . PROCEDUREs and 
FUNCTIONs, LINK to other Pascal pro 

editor, and system supervisor, occupies 
litt le more than 7 K bytes of memory 
and compiles a 2000-character source 
program in 12 K bytes of memory . 

Price for the basic cassette version, 
with manual , is $35, from Oynasoft 
Systems, POB 51, Windsor Junction, 
North Saskatchewan BON 2VO 
CANADA . 

Circle 564 on Inquiry card. 

LISP Interpreter for 
grams, an optional OTHERWISE cla use 

type are some of the other featu res of 
on the CASE statemen t and absol ute Apple II

Apple Writer. The 48 K byte sto rage 
memory addressing. This new LISP system features a builtcapaci ty of the Apple II permits storage 

The one-pass compiler produces in prettyprinter and LISP editor, bot hof at least 12 pages of text in each on
pseudo-code which requires only a 1.3 K written in LISP, alo ng with prompts thatline file . 
byte in terpreter to execu te, making it make it clear that LISP is taking in anThe package consists of two master 
possible to run programs in as litt le as expression and returning its value . 5-inch floppy d isks and an operating 
2 K bytes. The system, including the Errors are trapped by the interpreter , manual. The floppy disks include an 
compiler, interpreter, a li ne-oriented and a full trace-back can be printed. 

ca ll to the screen fo r quick learning or 
interactive tutorial which the user can 

Owl LISP has eliminated the PROG 
review of the Apple Writer system. T he pseudofunction, yet defines local 
cost for the system is $75. Contact variables by using an extended syntax 
Apple Computer Inc, 10260 Bandley Dr, 

C Compiler for 8080 and 
which allows for optional and local ZSO MicroprocessorsCupertino CA 95014. variables with default values . Owl LISP 

The BOS C Compiler is the implemen also provides a LOOP, WHILE, and Circle 562 on inquiry card. 
tation of a subset of the C Programming UNTIL cons truc tion to allow for 
Language. It is designed for 8080 and iterative programming. PEEK. POKE 
Z80 microcomputer systems running and CALL a re provided to access Apple Program Simulates 
under the CP/ M l opera ting system. graphics and other functions . String pro Solar Home The practical minimum memory size cessing can be ca rried out using IM
necessary to run BOS C is 32 K bytes, The Sunsim-1 program calcula tes the PLODE and EXPLODE which conver t 
although many modestly sized programssun's energy in hourly intervals at any between character strings and lists. 

specified location on earth, and may compile in as little as a 24 K byte The system consists of about 6 K 
demonstrates its use for domestic space system . A larger memory size allows fo r bytes of code. 300 bytes of garbage col
heating, cooling, and hot water heating. larger sized source files, since BOS C lector work space and 4 K bytes of 


Cumulative energy and tempera ture 
 loads the entire source file into memory predefined LISP work space. LISP costs 
at one time. Separa tely compiled fu ncval ues are displayed, includi ng solar £40 from O wl Computers, 41 Stortford 

energy col lected and used, backup tions can always be linked together, so a Hall Park, Bishops Stortford , Hert
energy used, thermal and hot water C source file which is too lengthy fo r fo rdshire, CM23 5AJ ENGLAND. 

compilat ion in one group may be storage temperatu res, and more. Users Circ le 566 on Inquiry card. 
broken up into pieces, compiled 

home, volume of thermal storage, and 
can input their requirements for size of 

separately, and then linked together for 
area and angle of solar collector . Writ execution. 
ten in Level II BASIC for TRS-80 this Where Do New Products Items 
program requires 16 K bytes of storage. 

The C Compiler and a copy of The C 
Come From ? Programming Lm1g11age, by Ritchie and 

Sunsim 1 is available on cassette for $49 Kernighan, are available from Lifeboat Tlze i11formalio11 printed in the new 
from Solartek, POB 298, Guilderland Associates, 2248 Broadway, New York products pages of BYTE is obtained from 

NY 10024, for $110. The manual is $15. NY 12084. "new product" or "press re/eqse" copy 
sent by tlze promoters of new products. If 
in 0111· ;11dgeme11t the information might 
be of interest to the personal comp11ti11g 

Circle 563 on Inquiry card. Circle 565 on Inquiry card. 

Dental Office Management hygienist , recaJl and reminder li sts, and experimenters and homebrewers who 
more. read BYTE, we print it in some form. W e Package Minimum hardware requirem ents are openly solicit releases and plz otos from 

Den ta l System I performs patient a 64 K byte computer, two double wmrufacturers and suppliers to tlr is 
registration and inquiry, manages density 8-inch floppy d isk drives, a marketplace. Tl1e information is pn'nted 
accounts receivable, including aging, video terminal and a 132-colum n more or less as a first in first 011/ queue. 
and provides deli nquency reports. printer. This system ca n support a prac subiect to occasional priority modifica

tions. Wlrile we would not knowinglyItemized statements and insurance fo rms tice with up to 4000 patients and the 
can be printed, finance charges on past addition of a hard disk would make it print untrue or inaccurate data , or data 
due amounts can be included for any possible to handle a larger number of from unreliable companies, our capacity 
patient, or the en tire pract ice. The patients . to evaluate tire products and comµ mries 
system produces a dai ly journal of The price for the Dental System l is appearing in tire "What 's New?" feature is 
charges, receipts and adjustments, a $1995. For fur ther info rmat ion, contact necessarily limited. We therefore camrot 
payment journal summarized by pay STR Corp, 5455 Buford Hwy, Suite be resporrsible for product quality or com
ment method, a report summarizing B-123, Atlanta GA 30340. pm1y performance. 
charges generated by each doctor or Circle 567 on inqu iry card. 
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Lifeboat Associates 

THE 
SOFTWARE

SUPER.. MARKET 

Circle 199 on inquiry card. 

--·::::~~~ii~i~~~~::::··1 
oriented toward business applications. I 
FEATURING ·~ 
Model I CP/M (sel. 1 .5) .. . ........... $150 .00 _ 
Model II CP/M (rel. 2.0) . . .... ... . .... . 250.00 5 
APH (Automated Patient History) . .... . 175.00 i 
DOWNLOAD program . . .... . ..... . .. 95.00 ~ 

R~~~t~;~-~·-~~ ~-~~~~~~ ~~~-~~s;~o.oo I 
The Genuine Article: i 

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". 

" TRS-80 is a registered lrademark of Radio Shack. a Tandy company 
· CP/M is a registered trodemark of Digilal Research 
• CBASIC Is a registered trademark of Software Systems i 
~~i.!;, l~l_~ l t;.l "!:, 1 1 .!C ~ (714) 8481922Jr-. 
~~ I ~ 

IS 
8041 NEWMAN AVENUE • SUITE 208 • HUNTINGTON BEACH . C.AL t f"ORNIA 92641 

moooomooooomoooomomoomoooooaooooamooommmmnmn~ P. 

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

Offered Exclusively By 

Pan Am_erican 1tad1e lllaeK
Electromcs, Inc. A Au1ho rized Sales Cente r 

1117 CONWAY MISSION, TEXAS 78572 

Toll Free 800/531-7466 
In Texas 512/ 581-2765 

NO TAXES on out-of-state shipments. re11 
FREE delivery available on minimum orders. · · · •.· 

. WARRANTIES honored by Radio Shack®. -
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SOFTWARE 

Music System for Hard Copy Graphics Pro Adaptable Operating 
Apple II gram for the PET, System for 6809 

Micro Music Inc, University Plaza, Apple II, and TRS-80 Microprocessor 
Suite 8, 309 W Beaufort, Normal IL Percom Data Company has developed 

Circle 574 on Inquiry card. 

61761 , has released Mic.ro Composer, an 
Apple II compatible music-system that 
allows the user to enter, disp lay , edit, 
and play music with up to four voices in 
a 4-octave range. The program allows 
the user to see a ll four voices as music is 
played; enter music by a coding system 
which keeps track of rhythmic dura
tions, program pitch , rhythm and 
timbre; choose from seven tone colors 
for each voice or create tone colors; and 
has seven preset timbres. Micro Com
poser comes with a manual , software, 
and a music card for the Apple 1l exten
sion slot and is connected to an 8 ohm 
speaker. Memory requirements are 32 K 
bytes for the cassette-based system and 
48 K bytes for the disk-based system . 
The price for the package is $220 . 

Circle 568 on inqu iry card. 

West Coast Consultants software pro
vides users with full graphics capability 
for Houston Instrument 's Hiplot plotter. 
Programs that drive the plotter through 
an RS-232 interface are currently 
ava ilable on tape cassette for the PET, 
Apple ll , and TRS-80. The programs are 
written in BASIC and require a 
minimum of 16 K bytes of memory . For 
further information, contact West Coast 
Consultants, 1775 Li ncol n Blvd , Tracy 
CA 95376. The prices are $50 and $75 
for the programs. 

Circle 57 1 on Inquiry card. 

a 6809 operating system for the com
pany's new SS-50 bus-compatible 6809 
control computer and other 6809 
microprocessing systems. The 1 K byte 
operating system, called PSYMON, in
dudes eight monitor-type commands 
and fifteen callable utilities. Hardware 
adaptability is easy because interfacing 
is accomplished with simple, specific 
device driver routines that reference a 
table of parameters called a Device Con
trol Block (DCB) which is independent 
of the operating system. Command ex
pansion or modification is facilitated by 
a feature that allows user-written 
routines in read-only memory to alter 
PSYMON pointers and enhance or 
modify the basic PSYMON command 
repertoire. 

The erasable-programmable read-only 
memory version for the Percom SBC/ 9 
sells for $39 . 95 and the versions for the 
other systems sell for $69 .95 including a 
users manual. For information , contact 
Percom Data Company, 211 N Kirby , 
Garland TX 75042 . 

Circle 572 on inquiry card. 

MMSForth for the TRS-80 
Forth is a structured language similar 

to Pascal except that, in Forth, the pro
grammer defines additional commands 
as they are needed . The MMSForth 
System Diskette supplies reliable disk 
110 , virtual memory, double precision 
integer math, in-line editing, string 
handling and arrays, and user called 
disk and tape 110. MMSForth includes 
full source code for the majority of 
MMSForth which is written in Forth . 
Speed is approximately half that of 
assembler code, while development is 
usually much less than ha lf. 

This system costs $64 .95 from Miller 
Microcomputer Services, 61 Lake Shore 
Rd, Natick MA 01760. 

Circle 569 on Inquiry card. 

Pascal Software 
Compiler for the 
1802 Microprocessor 

The new GR-Pascal compiler runs 
wi th a minimum of 20 K bytes of pro
grammable memory plus a floppy disk 
system and utilities. Minimum target 
systems can be from 2 K bytes upwards 
of program code, including full 16-bit 
arithmetic package for signed integer 
variables. The compiler is written in 
Pascal and features a provision for 
assembler code, hexadecimal numbers, 
byte variables, interrupt procedures and 

disk input / output (1 10) facilities . A 
typical 200-line Pascal program will 
compile into 3 K by tes of programmable 
memory, and processing speed is in
creased by a facto r of 3 to 4 by restric
ting variables to signed integers with 
16-bit accuracy. 

The compiler comes on an 1802 circuit 
in 2 K bytes of read-only memory on
board with 64 K bytes of programmable 
memory and sells for £40. For more 
information, contact The Golden River 
Co Ltd, Telford Rd, Bicester, Oxford
shire, OX6 OUL ENGLAND. 

Circle 573 on Inquiry card. 
Radio Shack Has 
Variety of Software 
for TRS-80 Systems 

Radio Shack's programs come on 
cassette and 5-inch floppy disks for the 
TRS-80 systems. Among the new pro
grams available are a Genera l Ledger !, 
an Inventory Control System, Statistical 
Analysis, Real Estate, a Level-I BASIC 
course that teaches the user how to pro
gram , and several advanced program
ming aids. Radio Shack also has a 
number of computer games and novel ty 
programs for the TRS-80. For further in
formation on Radio Shack TRS-80 soft
ware or products, contact the Radio 
Shack Computer Customer Service, 205 
NW 7th St, Ft Worth TX 76106. 

Circle 570 on Inquiry card. 

Data Base Management 
System for 
Microcomputers 

This data base management system 
(DBMS) runs on 8 to 16 K bytes of 
read-only memory for 280, 8080, and 
6502 systems. This system provides a 
full network capability and generalizes 
some features of the CODASYL 
approach. The Data Definition language 
Analyzer / Editor and Da ta Manipula tion 
Language permil many- to-many-set 
relationships. Full data base security is 
maintained by providing read and write 
access levels for all record types, items, 

and set relationships. A common data 
base is maintained in order that no data 
need be duplicated in differen t files, and 
different applications can be supported 
in the one data base . Routines are 
callable from host languages and have 
input / output (110) and host language 
interface routines isolated for adaption 
to North Star, CP/ M, and TRS-80 
operating systems. 

The user's manual and sample applica
tion programs are included in the 
package which costs about $800. For 
more information, contact Micro Data 
Base Systems Inc, POB 248, Lafayette 
IN 47902. 
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EPROM PROGRAMMERS 


EP·2A SERIES 
PROGRAMS 2708 and 2716 
EPROMS 
Price $59.95 Assembled and 
Tested 
Kit price $49.95 

• Includes Con nector 

EP-2A·78 SERIES 
PROGRAM 2708, 2716, 
2758, TMS 2716 and TMS 
2532 EPROMS 
TEXTOOL ZERO FOR CE 
OCK ET 

Price $79.95 Assembled and 
Tested 

• Includes Conneclor 

Sohware available for the Rockwell AIM-65, MOS Technology 
KIM-1 , Synert ek SYM-1, Motorola D2, RCA VIP and many 01her 
single board compulers 1ha1 use the 6502, 6800, 8060/ 65, Z-80, 1802, 
F-8 and 2650 CPU's. Stock. Specify one set of sohware. 

Optimal Technology Inc. 
Blue Wood 127 


Earlysville, VA 22936 U.S.A . 

Phone (804) 973-5482 


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; al lows free-formatted 
source; c lose enough to UN1x··c to make conversions 
feasible. 

Speed: On 2 MHz 8080, the statement 

for( i =1; i < 30000; i ++) x =5; 

takes about 4 seconds to execute. 


Package contains: compiler, linker, l ibrary manager; standard 
funct ion library; sample source fi les 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 1rademark ol 0 1g11a1 Resea1 ch Corp 

·· UNIX is a 1radema1k ol Bell Laboratories 

Lifeboat Associates 
2248 Broadway, New York. NY. 10024 (212) 580-0082 Telex 668585 

AIM 65 
AIM 65 Is ful ly assembled, tested and warranted. With lhe addition of a low cost, readily available power 
supply, It's ready to start work ing for you. It has an addressing capability up to 65K bytes, and comes 
with a user·dedicated 1K or 4K RAM. 
• Thermal Printer 	 • Built-In Expansion Capability 
• Full-Size Alphanumeric Keyboard • TTY and Audio Cassette lnlerfaces 
• True Alphanumeric Display 	 • ROM Resident Advanced Interactive Monitor 
• Proven R6500 Microcomputer Syslem Devices • Advanced Interactive Monitor Commands 

PRICE: $375.00(1K RAM) 
Plus $4.00 UPS (shipped in U.S. must give street address), $10 parcel pos t lo APO's, FPO's, Alaska, 
Hawail ,Canada, $25 air mai l to al l other count ries 
We manufac ture a complete line of high quality expansion boards. Use reader service card to be added 
to our mai l ing lis t, or U.S. residents send $1 .00 (International send $3.00 U.S.) for airmail delivery of our 
complete catalog. 

VAK-4 16K STATIC RAM BOARD 
• 	 Des igned specifically for use with the AIM·65, SYM·1 , and KIM·1 microcomputers 

Two separately addressable 8K·blocks with write protect. 
• 	 Des ig ned for use w ith the VAK-1 or KIM-4* motherboards 

Has provisions for mounting regulators for use with an unregulated power supply 
• 	 Made with 1st quali ty 2114 stati c ram chips 
• 	 All IC's are socketed 
• 	 Comp letely assembled, burned- in , and tested 

We manufacture a comp lete line of high quality expansion boa rds. Use reader serv ice 
card to be added to our mail ing list, or U.S. residents send $1.00 (Internat ional send $3.00 
U.S.) for airmail delivery of our com plete catalog . 

·Product of MOS Technology 

VAK-4 DUAL SK-RAM $379.00 

VAK-2 SK-RAM ('h populated) $239.00 


Circle 204 on Inquiry card. 

ENTERPRISES 
I N C O R PO RATED 

?%7 W Fairmount Avenue • Phoeni x. AZ 85017 • (602) 265·7564 
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SYSTEMS 

Inexpensive Word 
Processor Capable of 
Powerful Formatting and 
Text Editing 

The SOS 420 consists of a video 
display, keyboard, floppy disk storage 
that will store 1.2 M bytes of memory, 
computer, and printer. In addition to 
standard formatting , the SOS 420 word 
processor has instructions for right 
justification, underline, bold text, in
clude a file, indent, exdent, columns, 
decimal alignment, headings, footings, 
subscripts and superscripts. The 12-inch 
screen will display 25 lines of 80 
characters per line with variable speed 

AMO Delivers the 
AmZ8000 System 

The AmSYS 8/ 8 floppy disk-based 
system, designed to support the 
AmZ8000 processor in both hardware 

and software, supports the 8080, 8085 
and Z80 microprocessors also. I ts basic 
configuration contains 32 K bytes of 
memory, two floppy disk drives, and 
multiple serial and parallel input / output 
(1 10) ports. Software support includes a 
disk operating system; macroassembler 
for the AmZ8000; translators from 8080, 
8085 and Z80 code to AmZ8000 code; 
Pascal compiler for the AmZ8000 and a 
variety of software packages. Prices 
start at $7450. AMO also has the AMC 
96/ 4016 Evaluation Board, which incor
porates the AmZ8002, 8 K bytes of pro
grammable memory, twenty-four 
parallel 1/0 lines, two RS-232 serial 110 
ports. 12 K bytes of erasable
programmable read-only memory 
sockets, system clock and resident 
monitor for $975 . 

Contact Advanced Micro Devices Inc, 
901 Thompson Pl, Sunnyvale CA 94086. 

Circle 591 on Inquiry card . 

scrolling. The printer will print up to 96 
standard characters at 45 characters per 
second . 

T he system retails for under $12,000 
from Scientific Data Systems, 12640 
Beatrice St, Los Angeles CA 90066 . 

Circle 590 on Inquiry card . 

Separate BASIC 
Computer for S-100 
Systems 

The DLX-10 is a single-board com
puter that executes BASIC directly in 
high-speed hardware from 5 to 10 times 
faster than 8080 systems or 2 to 5 times 
faster than Z80 systems . It does not 
replace the microprocessor but functions 
as a separate BASIC computer. It can 
boost an S-100 bus microcomputer 
system into the performance range of a 
minicomputer. 

The DLX-10 runs independently of th
main processor and accesses memory as 
a direct memory access (OMA) device. 
It runs in parallel to the existing pro
cessor, has a stack architecture, and 
utilizes on-board programmabe memory 
to hold intermediate computations. 

BASIC source language programs are 
translated by software to relocatable 
BASIC stack-machine object code and 
are then executed by the DLX-10. 

The DLX-10 comes with software to 
run Northstar BASIC or CBASIC for 
$1250 from Alasda Computer Systems. 
12759 Poway Rd, Poway CA 92064 . 

Circ le 593 on Inquiry card. 

e 

Multiprocessor S-100 
CP / M Compatible 
Computer 

D/110.,_IV •  ' .., 

The Discovery Computer System MP 
Series A, from Action Computer Enter
prise Inc, 75 W Green St, Pasadena CA 
91105, features an 8080 microprocessor 
with 32 K bytes of programmable 
memory (expandable to 64 K bytes), 
two serial and two parallel input / output 

(1 / 0 ) ports per processor, a separate 
S-100 bus for each processor, dual 
8-inch floppy disk drives, a video ter
mina l with 24 lines by 80 columns 
display, 128 upper and lowercase ASCII 
characters, and an optional printer. Up 
to 4-user processors can be configured 
within a single chassis with the ability to 
expand through auxiliary mainframes 
and processors. 

The Distributed Processing Operating 
System (DPOS) contains CPIM and 
supervises reading and updating of files , 
provides write protection on a disk 
basis. and prevents incorrect interleaving 
of Hie updates. CBASIC-11 is provided 
as the standard user language. 

Single-user systems, expandable to 
multiuser capabilities, start at $3000. A 
complete four-user computer can be pur
chased for $11 ,000. Kits are also 
available . 

Circle 592 on Inquiry card. 
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, 

Microcomputer Kit with 
8086 Processor 

The Intel SDK-86 is a complete 8086 
microcomputer system on a board with 
memory and 110 (input/outpu t) systems 
in kit form. This stand-alone 16-bit 
microcomputer allows designers to ob
tain hands-on experience with Intel 's 
8086 16-bit HMOS microprocessor, 
which offers ten times the processing 
power of the 8080 processor. 

Included in the kit is an 8086 pro
cessor; 8 K bytes of 231 6 or 2716-type 
read-only memory; 2 K bytes (expand
able to 4 K bytes) of 2142-type program
mable memory; 48 parallel 110 lines 
(implemented through two 8255A pro
grammable peripheral inte rface devices); 
an RS-232 or cu rrent loop serial 110 
structure (implemented via an 8251A 
un iversal synchronous / asynchronous 
receiver-transmit ter); selectable data ra te 
from 110 to 4800 bits per second (bps) ; 
TTL-compatible bus signals and parallel 
110 signals ; 24-key hexadecimal data 
and cont ro l keyboard; 8-digit hexa
decimal display and control (usi ng a n 
8279 programmable keyboard and 
display con troller); and 256 vectored 
interrupts. 

Personal Computer 
Introduced by Texas 
Instruments 

Texas Instruments has introduced a 
personal computer fea tu ring easy- to-use 
compu ti ng power fo r personal finance , 
home management, family enterta inment 

The 2 K bytes of 2142-type progra m
mable memory can be doubled by 
implementing additiona l devices in the 
positions provided . There is room fo r 
8 K bytes of program inst ructions using 
either or both of the keyboard and te r
minal software monitors incl uded in the 
ki t. There is a fully buffered system bus. 
Programs and data may be entered three 
ways: from the built-in keyboard; 
through a built-in seria l commu nications 
in terface; or via cable (SDK-C86) from 

and educa tion . Designated the Model 
Tl-99 / 4, the system consis ts of a console 
with 16 K by tes of programmable 
memory , a wide range of sound effects , 
sixteen colors for graphic display, a 
powerful extended BASIC programming 
language, and a 13-i nch color video 
monitor. 

At the heart of the Tl-99 / 4 is a library 
of Texas Instrumen ts Solid State Soft
ware command modules. These com
mand modules allow users insta nt pro
gram accessib il ity . Solid Sta te Software 
command modu le t it les include : 
Demonstration, Diagnostic, Early Lea rn
ing Fu n, Beginning Gra mmar, umber 
Magic, Video Graphs, Home Financial 
Decisions, Household Budget Manage
ment, Video Chess, Football , Physical 
Fitness, Speech Construct-ion , Investmen t 
Analysis , Persona l Record Keeping, 
Statistics, Early Reading, and Tax a nd 
Investment Record Keeping. 

Among peripheral accessories offered 
is a Solid State Speech synthesizer with 
a price of $150. By bui lding a basic 
vocabulary into the language system, 
home programmers ca n place audible 
messages in their programs. The speech 
synthesizer module has a 200-word 
vocabulary and plugs into the console. 
Speech can be written into programs 
using BASIC programm ing la nguage. 
Future command modules will cal l up 

any lntellec Microcomputer Develop
men t System . 

A complete design libra ry is provided 
with the kit. This library includes both 
the assembly and user manual , plus an 
MCS-86 use r manual and 8086 assembly 
language reference manual. T he SDK-86 
microcomput er kit is pr iced at $780. For 
further info rmat ion, con tact In te l Corp , 
3065 Bowers Ave. Santa Clara CA 
95051. 

Circle 594 on Inquiry card. 

spoken words automatically. 
T l BASIC is a full floating point, 

13-digit expanded version of BAS IC that 
is fully compatible with ASCil and the 
BASIC specification of the American 
National Standards Institute . Tl BASIC 
includes a full complement of 24 BASIC 
statements, 14 commands, color 
graphics, and sound and music over 
four full oc taves . A Begim1er's BASIC 
Guide for self-teaching comes with the 
Tl -99/ 4. For users knowledgeable about 
programming, McGraw-Hi ll has pub
li shed Progm 111111 illg Bl\ SIC Wi th tire Tl 
Ho111 e Co 111p11tel'. a book by Herbert 
Peckham . 

Remote controls a re offered as acces
sories to the Tl-99/ 4. Two of these con
tro ls may be connected to the computer 
a t the same time . Each includes a 
multiposition (360°) rotary lever with a 
side-mounted pushbutton . Other acces
sories offered by Texas lns tni ments in
clude: a printer. disk storage. and an 
RS-232 interface device for connecting 
the compute r to other electron ic devices. 

The price for the Tl-99 / 4 system is 
$1150. Solid State Software command 
modu les carry prices ranging from 
$19.95 to $69.95 each . For further infor
mation, contact Texas Instruments Inc, 
Consumer Rela tions, At tn T I-99/ 4, POB 
53. Lubbock TX 79408. 

Circle 595 on inquiry card. 
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PERIPHERALS 

New Motherboard for the 
KIM-1, SYM-1, and 
AIM-65 

The Little Buffered Mother mother
board incorporates 4 K bytes of pro
grammable memory on the motherboard 
itself, which, when used with ei ther the 
SYM-1 or AIM-65, gives the user a tota l 
of 8 K bytes of contiguous program
mable memory (5 K cont iguous on the 
KIM-1) . The motherboard also has 
regulators for the on-board logic and 
has the power required for all three 
microprocesso r boards, except the 
+24 V fo r the AIM printer. 

The unit is available For $139 without 
programmable memory or for $189 with 
4 K bytes of programmable memory . 
Optional boards for the Little Buffered 
Mother include programmable memory 
and a programmer, parallel input / out
put (1 / 0 ), and disk controller. 

For more information , contact Seawell 
Marketing, 315 NW 85th St, Seattle WA 
98117 . 

Circle 596 on Inquiry card. 

power-on hours of typical usage. 
Optional data separator and controller 
printed circuit boards are available. 

Price for the SA1002 in single quan
tities is $1600 and $1980 for the SA1004 . 

Circle 599 on Inquiry card. 

MCD Consulting 
Introduces the Bionic 
Voice 

Designed around a Computalker 
Consultants CT-1 Speech Synthesizer, 
the Bionic Voice uses English language 
design. Knowledge of phonemes or 
phonetic alphabet is not required . 
Predefined dictionaries are provided, 
and custom dictionary entries may be 
added . Rapid conversations are possible, 
because of the English language design. 
The Bionic Voice can be operated like a 
conventional language or spelling board. 
All numerals, letters of the alphabet, 
and any words or phrases defined on the 
keyboa rd may be vocalized instantl y as 
the keys are depressed . There are no 
commands or codes to memorize nor is 
knowledge of computers necessary. 

To upgrade to a version of the Bionic 
Voice that has more capability, a simple 

High-Capacity Hard Disk 
Drive for S-100 Systems 

MicroAge has introduced the Fujitsu 

Low-Cost Peripheral 
Accepts Hand-Printed 
Characters 

M2201 Drive with S-100 bus controller 
For North Star Horizon systems. This 
system a llows accessing up to 40 M 
bytes of disk storage per drive with the 
capability of adding up to 4 drives per 
system. The M2201 was developed with 
the advent of a new type of direct 
memory access (DMA) disk controller 
board capable of very high-speed data 
transfer. A 2400 RPM rotation combin
ed with a quick seek time and relatively 
low latency time give the M2201 an 
average access time of 30 ms. 

The system is available for $9995. For 
more informa tion, contact MicroAge 
Wholesale, 1425 W 12th Pl , Tempe AZ 
85281 . 

Circle 597 on Inquiry card. 

With the PrestoDigitizer tablet , users 
can communicate with their computers 
through ordinary hand-printed 
characters. Stroke direction and 
sequence are the parameters which are 
transmitted to the computer that allow it 
to recognize the user's style of hand
printed characters . The learning and 
recognition algorithms fit in approx
imately 2 K bytes of memory. Versions 
of the tablet are available for several 
popular computers. The tab lets can 
recognize the entire uppercase a lphabet, 
numerals , and many punctua tion marks. 
The PrestoDigitizer retails for $48 .50, in
cluding software, from lnnovision, POB 
1317, Los Altos CA 94022. 

Circle 598 on Inquiry card. 

change of keyboard and computer 
program can be made. 

The Bionic Voice may be used as a 
voice response for nonvocal or non
verbal individuals; For educa tional and 
instructional applications in speech 
pathology and linguistics; and as a 
foreign language translator. The Bionic 
Voice is not limited to voice synthesis. It 
may be applied to other computer 
functions . The price ranges between 
$2700 and $3500 depending on necessary 
modifications. 

For further information about the 
Bionic Voice, contact MCD Consu.lting, 
8306 Selleck, 600 N 15th St , Lincoln NE 
68508. 

8-lnch Fixed Disk Drive 
Series Offers Low Cost Per 
Megabyte 

An 8-inch Winchester fixed disk drive 
series that offers 5 and 10 M bytes at a 
low cost has been in troduced by 
Shugart, 435 Oakmead Pky . Sunnyvale 
CA 94086. Specifications include a 
capacity of 5.33 M bytes per drive for 
the SA1002 and 10.67 M bytes fo r the 
SA1004; fo rmatted capacity is 4.2 and 
8.4 bytes, respectively . Transfer rate for 
each type is 4.34 M bits per second . 
Average access time is 70 ms. The Win
chester drives offer the same 
environmental specifications as the stan
dard 8-inch floppy disk drive. Mean 
time between failure (MTBF) is 8000 

Circ le 600 on Inquiry card. 
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Video Digitizer Allows 
Disp]ay and Storage of 
Computer Generated 
Images 

This fast-scan video digi tizer can be 
utilized in consumer environments and 
in medical, security and other special-

purpose applications requiring image 
storage and analysis . 

This device. for S-100 bus computers, 
converts output from the video camera 
(or other source of composi te video) in
to 8-bit gray scale digital information . 
Maximum horizontal resolution is 
approximately 700 points per line and 
vertical resolut ion is 480 lines per image. 
Data can be transferred via software to 
either a memory mapped high-resolution 
video board or to main memory . A 
driver program, implementing sixteen 
shades of gray. is included for control
ling the board , displaying images on a 
high-resolution video board, storing 
images on disk and printing images on a 
matrix printer . 

The price for the video digitizer is 
5175, and it is available from Vector 
Graphic Inc, 3"1364 Via Colinas, 
West lake Vi llage CA 91361. 

Circ le 601 on Inquiry c ard. 

Versatile Printer from 
Malibu Design Group 

The Model 165 printer can be 
operated as a high-speed dot matrix 
printer at 165 characters per second 
(cps); a reduced speed. lell er-q uality dot 
matrix printer at 90 cps; or a full 
graphics matrix printer . The ·165 printer 
can do computer portraits, custom 
character sets such as Japanese, music 
symbols, high-density characters for 
word processi ng, and more . 

Underlining, expanded characters, 
programmable horizontal and vertical 
tabs, selectable left margin, user 
adjustable pla ten and a feature that 
shuts off the fan when the printer is idle 
(which reduces noise and power con
sumption) are some ol the features of 
this printer. 

Price For the basic Model 165 is $2395 
from Malibu Design Group Inc, 8900 
Eton Ave, Suite G, Canoga Park CA 
91304. 

Circle 604 on Inquiry card. 

Digital Controller for 
Touch Screen Digitizer 

The TSD Touch Screen Digitizer 
enables untrained personnel to gain 
access to a data base by simply touching 

the screen with a finger . The controller 
provides an interface between the touch 
screen and other computer equipment. 
The controller provides all timing signals 
requ ired by the screen; measures the • 
time delay between the transm itted 
signal and the reflected signal from an 
object touching the glass , which allows 
the resulting data to be ad justed to 
overlay the display behind the touch 
screen ; processes and filters the echo 
ti mes to produce clean X, Y position 
data ; and fo rmats the X, Y data into 
either parallel or serial form. 

It is available from TSD Display Pro
ducts Inc, 35 Orville Dr, Bohemia NY 
11716, for $2000. 

Circle 602 on Inquiry card. 

Pocket Computer for 
General-Purpose Use 

~ 
C:: OMP U 'l Un 

Lt..:. 3XXJ • 

The Microtek MT-80 
Printer 

240-character buffer, wi th optional data 
buffers to 4 K available in 1 K in
crements. A self-diagnostic program is 
automatically run on power up. Life 

ameieoumma 
m 131 ·e; !!I .n s mi mliJ 

The MT-80 series printer supports the 
full uppercase and lowercase 
96-character ASCll set in three software 
se lectable fonts on original plus three 
copies. The printer contains a 

expectancy of the print head is 100 
mi ll ion characters and mean time be
tween fail ures (MTBF) is 1 million lines. 

The pin feed system can accept fan
fold forms from 4.5 inches (11.5 cm) to 
9.5 inches (24 cm) wide. T he unit 
features top of form control and up to 
10 vertical tab settings. Form length is 
software programmable in one-line 
increments . 

The unit weighs 22 pounds and 
measures 7.3 by 17.7 by 14.8 inches (18 
by 45 by 37 cm). The Centronics
compatible parallel interface version is 
priced at $750 and the ser ial (RS-232) 
version is priced at $835 . The MT-BOG, 
with an IEEE-488 interface, is also 
avai lable . Contact Microtek Inc, 7844 
Convoy Ct, San Diego CA 92111. 

Circle 603 on Inquiry card. 

oummtaaao t!!!l 

Using easi ly loaded electronic app lica
tions modules, the Nixdorf LK-3000 per
sonal computer can be freely program
med to be used as a persona I date book 
or telephone directo ry . or it can func
tion as a data collection sys tem capable 
of communication with other data pro
cessing systems. The unil also functions 
as a hand-held language dictionary to 
translate German, English, French, 
Greek, Italian, Spanish, Polish and 
Swedish words and idioms . The un.it is 
produced by Nixdorf Computer Corp, 
168 Middlesex Tpke, Burlington MA 
01803, and is priced a t $140. 

Circle 605 on Inquiry card. 
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Inexpensive and 

Compact Printer 


The low-profile DIP-80 features 7 by 7 
or 14 by 14 dot matrix printing, upper 
and lowercase character set, 100 

Telecommunications 
Facili ty for Transmitting 
and Receiving CP / M 

The Byrom Software Telecommunica
tions Access Method (BST AM) allows 
transmission of program or data files 
between any two computers and is com
patible with all 8080/ 280 systems using 
CP I M operating systems or a derivative, 
including Heath and TRS-80 adapta
tions. Transmissions are made over a 
normal voice-grade telephone line at 300 
bits per second (bps) and over direct 
wire interconnections at 9600 bps. Error 
checking, cyclic redundancy check 
(CRC) error checking, protocol informa-

Single Chip Real-Time 
Signal Processor 

character per second (cps) bidirectiona l 
printout, roll or fanfold paper, a full 
96-character ASCII set, upper and 
lowercase printing at either 80 or 96 
characters per line on 8.5 inch wide 
paper, and a 2-line buffer. Paper feed, at 
the rate of 1 line per second, is 
accomplished through a friction roller . 
Interface options include Centronics
compatible parallel, RS-232C serial or 20 
mA current loop . The printer measures 
15.75 by 9 by 3.5 inches (40 by 23 by 
8.8 cm) and is avai lable from DIP Inc, 
210 Lincoln St , Boston MA 02111, for 
$625. 

Circ le 606 on Inqu iry card. 

lion . and group file transmission are 
featured but no data expansion is per
formed , resulting in fast transfers . 
BSTAM can precisely transfer data over 
poor circuits, with retry provisions and 
perfect reporting in the event of hard 
errors. The user interface allows a long 
sequence of files to be sent , with the file 
names automatically announced to the 
receiving computer. Sample drivers for 
8250, 8251, 6850 and other Universa l 
Asynchronous Receiver Transmitters 
(UARTs) are provided. 

BST AM comes on floppy disk for 
$150. Documentation is $5 . Contact 
Li eboat Associates. 2248 Broadway , 
New York NY 10024 . 

Circle 607 on Inquiry card. 

Intel Corp has developed a single chip 
real-time analog input/output (1 10) 
microcomputer, the 2920 Signal Pro-

Apple Serial and Parallel 
Interface 

The AlO interface allows maximum 
flexibility for intP.rfacing an Apple II 
with peripherals such as printers, plot
ters , terminals, modems and other com
puters . The software-programmble serial 
interface uses the RS-232 standard and 
includes three handshaking lines. A 
switch selects nine standard data 
transmission rates. On-board firmware 
provides a powerful driver routine that 
eliminates the need to write any soft
ware to utilize the interface . The AlO's 
parallel interface features software pro
grammable 1/ 0 ports with enough lines 
lo handle lwo printers simultaneously 
wi th handshaking control. 

The AlO comes with serial interface 
firmware, two cable assemblies and a 
manual with easy to follow application 
notes . It is priced at $175 assembled, 
and $135 in the kit form , from SSM 
(Solid State Music), 2116 Walsh Ave. 
Santa Clara CA 95050. 

Circle 608 on inquiry card. 

cessor, and the SP20 hardware and soft
ware support package. The 2920 con
verts analog input signals to digital 
information, processes this information 
in its computer, and produces analog 
outputs in a real-time mode. The SP20 
support package, a 2920 sof tware 
simulator assembler and 2920 erasable
programmable read-only memory 
(EPROM) board , run on the lntellec 
Microcomputer Development System. 
The 2920 interfaces directly with analog 
signals using the on-chip circuitry and 
can handle multiple signals using 110 
multiplexers, enabling thousands of 
complex analog systems to be for
mulated from one s tandard integrated 
circuit. The device can implement func
tions such as filters, limiters, oscillators, 
modulators and demodulators , nonlinear 
conversions, and perform logical opera
tions all under program control. 

The 2920 can be used in phase lock 
loops, complex filters , test and 
instrumentation circuits, speech process
ing, medical electronics, and many other 
applications . The 2920 device costs 
about $300 and the support package 
costs $3400. Contact Intel Corp, 3065 
Bowers Ave, Santa Clara CA 95051. 

Circle 609 on Inquiry card. 
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Bubble Memory Design Wall Chart and Book on The drawings are from the book The 

Handbook 

A 64-page catalog present ing the 
features, descriptions and functional 
characteristics of the 7110 1 M bit bub
ble memory and its support device fami
ly is now available from In tel Magnetics 
Inc . Included in the handbook are 
specifications, diagrams, and tables for 
the 7110 magnetic bubble memory , the 
7220 controller, 7230 current pulse 
generator, 7242 dual fo rmatter / sense 
ampl ifier, 7250 coil predriver, 7254 quad 
VMOS drive transis to rs, and IMB-100 
development board . 

Contact Intel Literature Dept, 3065 
Bowers Ave, Santa Clara CA 95051 , fo r 
free copies of the gu ide. 

Circle 610 on inquiry cnrd. 

the Z80 
The Working Progra mmer Press, 5080 

Shady Ave, San Jose CA 95129, has the 
Z80 processor pins and elements on a 
wall-chart poster and work-sheet tha t 
measures 18 by 24 inches (46 by 60 cm). 
It retails for $7.95 by mai l. 

New Language for the 
6502 User 

XPLO is a simplified Pasca l-type 
language available for 6502 systems with 
less than 32 K bytes of memory. Ir is a 
fast , s tructured compiler , so users can 
talk to their computers in thei r own 
language . Versions for 20 K Apple 11 , 
KIM , TIM , and SYM systems a re 
available for under $70. For further 
information on XPLO and o ther 
languages, assemblers, and games, plus 
a free catalog, write to The 6502 Pro
gram Exchange, 2920 Moana, Reno NV 
89509. 

Circle 614 on Inquiry card . 

Perspective . published by Microware 
Associates Inc, Scottsdale AZ. The book 
describes the working and program
mable elements For the Z80. Sections on 
instruction cycles with detailed regis ter 
interactions are included . 

Circle 613 on Inquiry ca rd. 

Bugbook IV, Microcom
puter Interfacing with the 
8255 PPI Chip 

This new book details microcomputer 
input / ou tput (1 / 0) techniques and their 
implementation with the 8255 Program
mable Peripheral In terface (PP!) 
integrated ci rcu it. Techniques and 
experiments are presented in such a way 
that the principles can be applied to 
other PP! chips by students, scien tists 
and engineers. All of the modes of 
opera tion a re detailed, and a clear ex
planation of data transfer processes, fl ag 
sensing, bit testing, and similar topics 
are included . The price is $8 .50. For 
more information, contact E and L In
struments Inc, 61 First St, Derby CT 
06418 . 

Circ le 616 on Inquiry card. 

Z BO, How ft Works , A Programmers 

Educational Software 
Catalog for Personal 
Computers 

A new mail order ca ta log devoted 
exclusively to educa tional softwa re is 
being published by Queue, 5 Chapel Hill 
Dr, Fairfield CT 06432. The catalog will 
conta in listings from numerous 
publishers. Software listings will be 
separated by educational level and field, 
and by com puter. Listings Fo r all 
popular persona l computers will be 
incl uded, and all software can be 
ordered directly from Queue. 

Circle 615 on Inquiry card. 

Quarterly Review of Soft
ware for TRS-80 

80 Software Critique is a collection of 
reviews of TRS-80 cassette software . 
Program reviews are included only if 
they have been run several times; weak 
points and bugs in programs a re 
documented. Program reviews include 
games, simulations, educational pro
grams, music programs, and others . 
Business software is not incl uded. 

ames and addresses of software ven
dors are provided and software prices 
are included . A one year (4 issues) 
subscription is $24 and the price of a 
single issue is $7. Write to 80 Software 
Critique, POB 134 Waukegan IL 60085. 

Circle 611 on Inquiry card . 

Analog Dialogue sample / ho ld ampli fier , CMOS switches, 
three power supplies, and several data 
converters. The booklet is available for 
free fro m Ana log Devices, Rt 1 
Industria l Park, POB 280, Norwood MA 
02062 . 

Circle 617 on Inquiry card. 

ConnecticutNew Heathkit Catalog 
Available Free microComputer Catalog 

A new 96-page catalog describing T his ca talog presents the Data 
nearly 400 electronic kits designed For Acquisition Modules Systems (DAM ), 
the hobbyist is available from Hea th This publica tion includes app lication including the AIM 16 analog to digita l 
Co, Dept 350-880, Benton Harbor Ml articles on very high-speed data acquisi (A I D) converter. The publication also 
49022. ew products in th is catalog tion, statistics methods using RMS to includes program reviews and a list of 
include the H89 computer, a 3.5 digit DC, checking converter linearity , a 300 dea lers for the company's products. 
auto ranging mul timeter, a low-priced kHz con ti nuous 12-bit conversion Contact Connecticut microComputer 
DC 10 5 MHz single-trace osci lloscope, system. and more. Product descripti ons Inc, 150 Pocono Rd, Brookfield CT 
and more . include voltage to current (V / I) con 06804. 

Circle 612 on inquiry card. verters for process control, a 14-bi t Circle 618 on inquiry ca rd. 
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Parallel Input / Output and 
Timer Board 

A parallel input and output (1 / 0) 
board has been developed by Tecmar 
Inc, 23414 Greenlawn Ave, Cleveland 
OH 44122, for interprocessor com
munications . It has two 16-bit parallel 
input ports and two 16-bit parallel out
put ports, sta tus word for polled opera
tion, interrupts fo r vectored interrupt 
operation, and is individually maskable 
from software. 

Tecmar also has a 16-bi t timer with 
8-bit prescaler, intervals up to 8.4 
seconds with resolution of 128 
microseconds, status byte for polled 
operation, interrupt for vectored inter
rupt operation, and is compatible with 
conventional S-100 8080 and Z80 
~ystems. 

The cost for the entire board is $350. 
Circle 619 on Inquiry card. 

Smoke Signal's New 6809 
Chieftain Computer 

Smoke Signal Broadcast ing has 
developed a new integrated computer 
system utilizing the Motorola 6809 pro
cessor, and configu red around the new 

A Single Board Computer 
System 

The VP Single Board Computer 
System provides the functions needed 
for business, process control or software 
development systems. o other boards 
of any type are requ ired. Incorporating 
on-board voltage regu la tors, it will even 
opera le from a ]2 V battery . Th multi
ple serial and parallel input and output 
(l / 0 ) ports allow the VP to interfa e 
with transducers, modems. couplers. ter
minals, printers , plotters, digitizers, 
temperature, pressure. voltage monitors 
and many other devices with a n elec
trica l output. T h<~ typical configuration 
includes a Z80 processor, Centronics 
printer port , 8-bit parallel input port . 
RS-232C serial port . disk controller for 
eight drives, and 32 K bytes of pro
grammable memory . The software 
library includes opera ting systems, 

Chieftain microcomputer with program
mable read-only memory (PROM) or 
erasable-programmable read-only 
memory (EPROM) storage, and a 
minimum of 32 K bytes of program
mable memory. 

The system also includes expansion 

240 January 1980 © BYTE Publicalions Inc 

BASIC. Cl3ASIC. FORTRAN. COBOL. 
and business accounting, payroll, and 
word processing packages. The board is 
available from Data World Inc, 7541 
Ravensridge Dr, St Louis MO 63119, for 
$900. Circle 620 on Inquiry card. 

Computer Games 
Telephone Network 

GameMaster is a computer gaming 
information network that is available for 
PET, Apple II , TRS-80, and any other 
personal computer that is outfitted with 
a modem. The sys tem offers games. 
information, educationa l programs and 
other items of interest for computer 
users in the Midwest. For more informa
tion , contact GameMaster, 205 W 
Wacker Dr, Suite 1517, Chicago IL 
60606. 

Circle 621 on Inquiry card. 

capability to at least 256 K bytes - and 
perhaps up to 1 megabyte - requiring 
larger memory cards than the current 
l6 K byte board . In add it ion, the new 
motherboard will hand le as many as six
teen serial or parallel ports in its 30-pin 
input / output (1 10) section . early 
unlimited 1/ 0 capability is possible if 
the user wishes to use any of the SO-pin 
positions. 

Smoke Signal has also developed a 
new disk controller al lowing either 
single- or double-density recording 
techniques to be employed . Along wit h 
the abi lit y to handl double-sided disks . 
users can store up to 1 megabyte on 
each 8-inch floppy disk (320 K bytes on 
a 5-inch floppy disk). Current users of 
any SS-50 bus disk system compatible 
with the Smoke Signal system can 
purchase the controller board separately 
or as part of the new Chieftain. 

The new controller allows instant 
access and immediate response to an 
interruption request at any time during 
disk operation or other multiuser 
applications. The unit can be expanded 
for multiuser operation . 

The Smoke Signal disk operating 
system has been converted lo run on the 
6809, as well as the text edi tor and tex t 
word processor. All higher-level 
la nguages are available for the 6809 
including UCSD Pascal. 

A hard disk capabi lity on the order of 
15 megabytes of fixed storage and 15 
megabytes of removable storage is 
available. expandable to 80 me •abytes 
of fixed storage. 

For more information , contact Smoke 
Signal Broadcasting. 31336 Via Colinas, 
Westlake Village CA 91361 , or c<1ll (213) 
889-9340. 

Circle 622 on Inquiry card. 
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Fiber Optic Evaluation 
Kit for Systems 
Engineers 

The BASIC Programmer's 
Toolkit 

The Toolkit is a collection of machine 
language firmware aids designed to 
enhance the writing, debugging and 
polishing of BASIC programs for the 
PET. This 2 K byte read-only memory 
chip offers additional read-on ly memory 
slorage, avoiding any need to load tapes 
or give up valuable programmable 

Low-Cost Transmitter/ 
Receiver Integrated 
Circuit Pair for 
Radio Control 

242 Janua' y W80 © BYTE Publ icalions Inc 

Motorola has introduced a fiber optic 
evaluation kit, developed to give 
designers experience with the latest fiber 
optic components . The kit is called The 
Link, and refers to the optica l link be
tween the transmitter and receiver of 
any system with all of the optica l por
tions needed. The kit includes an 
MFOE103FB fiber optic infrared light
emitting diode (LED) source, an 
MFOD402FB integrated detec
tor / preamplifer, a 1 meter le ngth of 
fiber optic glass cable with matching 
AMP connectors. design considerations, 
applications and circuit ideas . 

Price for the kit is $99. Additiona l fer
rule semiconductors and components are 
available . Conl acl Molo rola, POB 
20912, Phoenix AZ 85036. 

Circle 629 on Inquiry card. 

storage. The Toolkit contains 10 power
ful commands to help programmers with 
their PET. The board attaches to the 
memory expansion port of any 8 K byte 
PET. The Toolkit costs $79.95 and the 
version for the 16 K or 32 K byte PET 
retails for $49.95. For more information, 
contact Palo Alto !Cs, 430 Sherma n 
Ave, Palo Alto CA 94306. 

Circ le 630 on Inquiry card. 

National Semiconductor Corp has 
developed a low-cost transmit
ter / receiver pair of integrated circuits 
that allow for the design of lightweight 
and compact remote control systems. 
The LM1871 and 1872 make use of an 
unusual pulse code modulation tech
nique that allows the chip sel lo handle 
ana log and digita l control signal infor 
mation . The chip set is adaptable for use 
in toys, such as model cars, airplanes 
and trucks with simple on / off digilal 
control to sophisticated units wilh 
severa l channels of proportional analog 
control. 

The LM1871 and 1872 feature two 
digital and two analog channels for con
trol, operation in the 27 MHz and 
49 MHz unlicensed bands or in !he 
72 MHz licensed band, 50 meter out
door conlrol range, and an internal 
voltage regulator which keeps radiated 
power constant even if the supply 
voltage changes . The chips have built-in 
flip-flops which eliminate the need for 
bulky timing components. 

The devices come in 18-pin dua l in
line packages and operate on 9 V or 
less. They are priced at approximately 
$12 for the set. For more information, 
contacl National Semiconductor Corp, 
2900 Semiconductor Dr, Santa Clara CA 
95051. 

Circle 631 on Inquiry card. 

Joystick for Apple II 

!SC Inc, 2224-C Old Middlefield Way, 
Mountain View CA 94043, has introduc
ed the Model VS20 / APL Videostick X/ Y 
controller for the Apple IL The unit 
features a large push (firing) button and 
a linear joystick designed specifically for 
applications such as plotting graphics or 
playing games . The controller plugs 
directly into the Apple ll and can be 
hand-held or table positioned. 

The Videostick is priced a t $39.95, 
and is available from Computer Plus 
Inc, 1324 S Mary, Sunnyvale CA 94087. 

Ci rc le 632 on Inquiry card. 

Floppy Disk Mailer 

Inmac, 2465 Augustine Dr, POB 4780, 
Santa Clara CA 95051, has designed a 
floppy disk mailer that protects up to 
five standard floppy disks or five 5-inch 
floppy disks against bending, curling or 
cupping in transit. The disks are placed 
in the center of the new ln mac mai ler, 
then the mailer is folded according to 
the instructions printed on the mai ler 
itself. assuring safety in mailing. Con
sisting of 10 mailers, a package costs 
$10. When purchased simultaneously , 
three or more packages cost $8.50 per 
package. 

Circle 633 on Inquiry card . 



MATCHMAKER TECHNOLOGY 


SORCERER 
FEATURES: 
-28" Single Sided Floppy Disk Drives 
- Single and/or Double Density 

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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TURNKEY DISK SUBSYSTEMS 

DISK IS 


IN!!! 

For those who wish to avo id the 
aggravation , fussing, irritation, an
noyance etc., of assembling your 
own subsystem, plug in and GO!!! 

APPLE 
FEATURES: 
- 2 8" Floppy DISK DRIVES (Single Sided) 
- Color Coordinated Cabinet with Power Supply 
- Expanded version of APPLE-DOS 
- Single Density Disk Controller 
- Full 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 

- Color Coordinated Cabinet with Power Supply 
- Full RS-232 Interface 
- OS-1 Disk Operating System (Fully CP/M 

Compatible) CP/M is a reg istered t rademark o f Digita l 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 

II""SORCERER 

II"" TRS-80 

II""APPLE 

II""HPIB 

II""PET 



What's NswP 

MISCELLANEOUS 

Scotchflex Brand 
Breadboard System from 
3M 

3M has developed a breadboard 
system that eliminates st ripping, solder
ing and crimping of wires. Connections 
are made with continuous, 30 AWG 

solid insulated wire which is easily 
inserted in to the ''U"-contact with a 
hand-tool supplied by 3M. saving time 
and labor. Multiple bussing is simplified 
by putting 2 wires into each contact 
which provides 4 connections. The con
tacts are only about one-third the heigh t 
of wrap posts so prototype circuit 
boards can be mounted in the same 
space occupied by production boards. 
Wires can be removed without unwrap
ping or cutting, and dual sockets and 
plug strips can be removed with an inex
pensive hand-tool, simplifying reuse of 
the board and components. 

Kits wi th 8 contact solder strips, plug 
strips. 16 position dual sockets and 
Scotchflex ''U"-contacts cost $97.50. 
Separate components are also avai lable . 
Contact 3M Co, POB 33600, St Paul 
MN 55133, Dept EP9-9 . 

Circle 638 on Inquiry card. 

Heathkit HS E> £ender 
Board Kit 

Microcomputer Users 
Provided Access to 
Commodity Futures Data 
Base 

A commodity futures data base, used 
by professionals in the field , is being 
made available to personal computer 
owners. The MJK data base provides 
daily information on 38 major com
modities including interest rate futures 
and foreign currencies, as well as 
agricultural commodities with cash and 
price information on many . The data 
becomes available at 2:15 PM (PST ) 
each trading day . In addi tion to pro
viding daily price, volume and open in

terest data , MJK makes available a series 
of programs for calculating moving 
averages, spread charts, bar graphs, etc. 
POISE is a special program for testing 
trading systems in the history of the 
data base. 

A minimum of $25 per month is 
charged after a subscriber set-up fee of 
$25. Addi tional charges for the service 
are $16 per hour for connect time a.nd 
14¢ a second for processor usage . In
cluded is the cost of TYMNET, pro
viding telephone connection at local 
message-unit rates from most US 
population centers . For further informa
tion, contact Krause and Co, Central 
Tower Buildi ng, San Francisco CA 
94103. Circle 639 on Inquiry card. 

The HS Extender Board allows 
Heathkit owners to troubleshoot their 
machine easily because each board is up 
above the computer for access to all cir
cuits and components. Jumper links in 
power lines make power measurement 
simple . The links can be replaced with 
fine copper wire , which protects the 
traces or the motherboard from damage 
due to excessive current during testing. 

The kit features a double-sided printed 
circuit board, with plated th rough holes , 
and a Molex, 25-pin edge connector, 
with formed leads. 

The kit is available from Mullen Com
puter Products inc, POB 6214, Hayward 
CA 94545, for $39. 

Circle 640 on Inquiry card. 

Talking Language 
Translator Is Introduced 
by Texas Instruments 

A talking Language Translator, utiliz
ing speech synthesis and offering solid 
state electronic modules for English, 
French , German and Spanish, has been 
introduced by Texas Instruments Inc, 

POB 53. Lubbock TX 79408. Designed 
for world travelers as an aid in com
municating in a foreign country and for 
language students in learning to pro
nounce a foreign language, the hand
held device is programmed with a 
vocabulary of words and phrases 
selected for everyday use , and can be 
used as a basic vocabulary for learning a 
language. 

The Language Translator has the abili
ty to fo rm thousa nds of spoken phrases 
by linking together its spoken 
vocabulary words . Each module con
tains about 1000 words of which ha lf 
will be spoken and displayed , while ha lf 
will be displayed only . Components in 
clude a speech synthesizer integrated cir
cuit , a controller, and four read-only 
memories . An earplug is provided for 
quiet use. 

There are five basic functions for 
users : 

• 	 Common phrases - allows user to key-

in a numerical code to access one of 25 
preprogrammed phrases. 

• 	 Partial phrases - users may form 
thousands of their own phrases by 
linking preprogrammed partial 
phrases with words from the word 
memory . 

• 	 Translate mode - translates 1000 
words from input language to output 
language . 

• 	 Memory learn mode - drills user on 
pronunciation and translation of user
selected words. 

• 	 In the learn mode - a programmed drill 
assists the user to learn . 

The Language Translator is priced at 
approximately $250. 

English, Spanish. French and German 
modules are availab le . Japanese and 
Chinese will be ready in the first quartet 
of 1980 . The approximate price of each 
is $50. 

Circle 641 on inquiry card . 
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SAVE THE WHALE 

The Fin Whale is the world's greatest long-distance communicator. 


The CONNECTICUT CETACEAN SOCIETY is a small, tota lly volun teer, non-profit edu
cation and conservation organi zation dedicated to seeking the abolition of all whale ki lling. Any 

concerned cit izen can help our effor ts by sending name and address and a $15 or more contribut ion 
to : CCS, P. 0 . Box 145, Wethersfield CT 06109 . 

UP TO 25°/o OFF 

YOUR OWN TRS-80 SYSTEM AT TREMENDOUS SAVINGS 

OTRS-80 Complete System DISK DRIVES IN STOCKI 
Inc ludes : CPU/ Keyboard, Power Supply, 
Video Monitor. Cassette Recorder, Manual , 
and Game Cassette. 

~Line Printer 
E9Mini Disk System 
9C·1 OCassettes 
@Verbatim Diskettes 

REG. OUR 
ITEM PRICE PRICE 

Level ll-4k $619.00 $575.70 
Level 11 - 16k $849.00 $789.60 
Expansion Interfac e $299.00 $278.10 
Mini Diak Drive s 495 00 $ 385 00 
Centromcs 730 Pnnter s 995.00 $ 850.00 
Cen1romcs 10 1 Prinler $1595 ()() $1 400 00 
Anadex DP-8000 Prin1er $ R95 00 $ 995 00 
Memory K •t~16K ) •nu •NST•L LA"''" $ 149 00 $ 98.00 
Verbat im Diskettes ea S 5 95 s 4 95 

3 s 17 89 s 1200 
10 $ 5900 $ 37 00 

C-10 Cassettes 5 $ 4 95 s 4 50 
25 $ 24 75 s 18 75 

Paper (9' ' x 11 lanlold. 
3500 shee1s1 s 35.00 s 29.95 

~~~~SALE~~~~

Centronics 779 $995.00 
Same as Line Printer I (Tractor) 

TRS- 80 MODEL II $3626.00 
• 64K RAM 
• Y2 MEG DISK 

ADDITIONAL DISK DRIVE (1 ST) S 1069 50 
ADDITIONAL DISK DRIVE (2ND + 3RD) $ 558 00 

MINI DISK DRIVES NOW $385 
Over S1 00 less than Radio Shack "s ! 

There are new developments every day
write or call for the latest information. 

~,..~ 
777 Henderson Bouleoanl N-6 
Folcroft lnduatrlo/ Parle 
Folcroft PA 19032 
(215) 461-5300 
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SOFT
WARE: 

SUPERDOS I (Z-80) 
Single User, UNIX· Like 

All Siemens options in· 

eluded in t h is drive 

may be configured hard 

or soft and single or 


' 	 doub le de nsity. We find 

this to be an extremely 

rel iab le drive. $430.00 


Fully Shugart compatible. 
5 1!," BAS F Magical Miniature Mini 
drive on ly 2/3 t he size of others 
is reliable a nd durab le and q uickl y 
gaini ng in popularity with our File System, AND Totally 
customers. Si ng le or dua l densiW Upward Compatable From "XX/X"fast access times $259.00 

(What did you say, Digita l Re search??) 
Ta rbell Controller ma y be r.,. 
co nfigured to control 5 ~" drives 
and inc l udcs short cab le for one 
drive. KIT S179.00, ASM S265, 
but only$219 with purch. of 2 drives. 

Cable Kits For 8" Drives with 
1O' 50 cond. cab le and conn 
ectors. A lso power cab le and 
connectors. F lat cable assem 
If you wish . For one drive 
27.50, two 33.95 , three 38.95 

Cable Kits tor 5 1/.'' Drives as above, but 34 
cond. For one drive 24.95, two 29.95. 

"Power One" Model CP206 
Power Supply adequate for 
at least two drives. 2.BA/24 V 
2.5A/5V, 0.5A/-5V beautifu l 
qua lity. $99.00 

CABINETS to r FD D120 and 
801 R d rives, or CP206 supply. 
Matte fi n ish ln mar resistan t 
b lack epoxy paint and stac k· 
Ing design 29.95 

DISKETTES 
(3M, MRX, BASF , 
Georg ia Magnetics, 
& Victor Borge) 
8" $39.95/ 10 
S'!." $29.95/ 10 

32K · $490.00 16K · $290.00 
NEWll - CHRISLI N 64K Dynam ic RAM $750.00 
(Showing A mazing Similarity to Tarbe l l's unit) 

I16K Shown in photo) 

32K · $549.00 16K · $349.00 

«BACK TO SCHOOL» 
KEYBOARD SPECIAL 

CHERRY "PRO" Keyboard SJ 19.00 

Stream lined Custom Enclosure $34.95 

BOHi 0 LY $124.95 !!!!!!!! 
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PS: SUPERDOS -I runs on l11e TRS-80, 
and ca n transform it from a to y computer 
to a real business machine!!! 

Daisy Wheel Printers 

Gurne Sprint 3".45 
PRINTER (factorywarr.) $1199.00 
POWER SUPPLY (Boschert) $349.00 
(shown mounted on rear of printer) 

COMBINATION SPECIAL $1699.00 

Electrolabs 
POB 6721, Stanford, CA 94305 
415-321-5601 800-227-8266 

Telex : 345567 (Electro lab Pia) 
Visa MC Am. Exp. 

Bl-LINGUAL 80x24 
COMMUNICATING 
TERMINAL 

Scrolli ng, full cursor, bell, 
8x8 matrix, 110 · 19,200 
baud, Dua l Font Appli
cations. Arab ic & Hebrew, 
Multilingual Data Entry 
Forms Drawing, Mus ic, & 
Switch yards. $349.00 

Used 12" Sylvania mon· 
itors. Composite Video, 
IS MHz, 120VAC. Re
built with NEW P39 
anti-glare tube S119.00 
New P4, I 09.00, used 
P4 79,00. 
U-fi.x model, 10/$300.00 

"OEM STYLE" as above, 
will fit any case. (Both 
versions serviced by quali
fied tech). Iden ticaJ to 
above but subtract $ 12.00 

Ne\N! 
Doppler Motion Sensor 
Intrusion Detector 

8 14 16 

Extremely effec t ive m icrowave 
mot io n detecto r for det ecti n g 
unwanted v is ito rs. Ignores. mice 
and other non-larcenous creatures. 
Operates on 12VDC or fro m small 
transformer supplied. Output is 
relay c losure for a larm control 
Interface, or to switch on lights 
annunc iators. Will operate TH ROUGH 
door of c loset or th in wal l. Best 
application seems to bo to turn 
on outs ide lights to help invited 
guests, and to intimidate un
wanted ones. S159.00 
Waler Rcpcllcnl Cover S24.95 

L 
" Won't Let Go" 

Low Profile 

Solder Tail 

1 CENT/ Pin !! (0. 75/1 OOO's) 

18 20 22 24 28 40 

Circle 207 on inquiry card. 

lOMBy 
DRIVE 

$3300 

s. 100 
OMA 
CONTROL 

POWER 
UNIT 
$395.00 

For the first time in someth ing l ike 10 years, 
a new STANDARD in removab le media has 
evolved, Selected by Datapo in t, and others 
who have not yet announced, this dri ve is 
beauti ful ly simple and easy, if not trivial to 
main tain. 920kBy/sec. t ransfer rate, 3600 RPM 
39 lbs and only 125 Watts. 



CP/M* Source Code - FREE! when you purchase "OS-1" 
Electrolabs' new operating system for the Z-80 designed to have exactly 

the appearance of UNIX **, including virtual 1/0, "set TTY", a tree and a 

shell, filters and pipes PLUS total compatability with CP/M software! 

tc (Because OS-1 is rruly a comprehensive 
"OS", and not rnerely a file handling 

- FEATURES "DOS",we have changed the narne 
from "Superdos" to "OS-1")0S 1 

VI RT UAL 1/0 - copy with a single command between floppy and hard 
disk, or from TTY to printer to tape to disk ... etc., etc. 
No messy 1/0 routines to write, & no awkward tra nsfers. 

SECUR ITY - 9 modes of file protection. user and login protection. 
MULTI-USER - up to' 256 passwords. (non-simultaneous users) 
16MBy FILE SIZE - but no limit to no. of directories per device, thus 

allowing EASY implementation of gigantic storage devices. 

"SET TTY"· for printer or crt: tabs, page width, buffer, cursor, UC/LC, 


fonts, formreed, arbitrary control characters etc., etc. 
"LOGIN" - automatically executes user selected programs and "set TTY" . 
OCCUPIES 12KBy - only 50% larger than CP/M, but 500% more features. 
CP/M & CDOS COMPATABLE - your library is guaranteed to run! 

• ( Naturally, we are not giving away the version of CP/ M written by 
Digital Research, Please pardon our pun, but they might object. 
What we ARE giving you isa great ly enhanced version of CP/M 
which resides on OS-1, and al lows the user of OS-1 to run a ny and 
all of h is programs, packages or system utilities which are a lready 
runn ing on CP/ M_ We give you the source code at no charge so 
that you rnay modify any part of the CP/M to su ir your own sys
tem requirements. At no charge, you also receive the enhancement 
al lowing 4MBy files instead of 256K . ) 

OS-1 (with debugger, linker and screen oriented editor 
Update service, per year ........ .... .......... . 
Symbolic Debugger .............. ..... ....... . 
MACRO-Assembler (Creates relocatable code) ..... . 
"C" Compiler .................. .. . .. . .. .... . 
FORT RAN Compiler ............ . ........... . 
BASIC Compiler (very fast) ................... . 

$199.00 
29.00 

H~[9Rb1CS
for B&W and Color Imaging and Graphics 

Light pen, A-D, D-A, TV synchro (needs no tlrne base 
correction or adjustment with anything between ran
dom Interface & NTSC commercial standa rd). T. V. 
single frame grabber ("snapshot"). Up to 1 Byte of at 
tributions pe r pixel. 

LSl-100 &S-100 applied to : 
Graphic Presentation - such as computer generated animation & other 
11raphlc displays up to 256 colors & up to 256 b&w gray scales. Image 
Analysis - using built-in FRAME GRABBER, for medical ima11e en

Commerctal 'fVhancement, contour analysis, & pattern recognition. 

Tilting & Advertising - using synchronizatio n capability. Interactive 

graphics - usi ng light pen accessory. 


BASIC CONFIGURATION 
LSl-11 $1995. S-100$1265. 

For TRS-80/Exidy Add $595.00 

Includes: Data Board - 32K (480 

x 512 x 1 pixel) D-A 16 level video 

generator. Video Synchronization 

Circuitry. Address Control & Tim

ing Board. 


FEATURES- Hiph speed. OMA 

or 2K8y window memory mapped interface, 

Fu ll NTSC commercial color capability. Low 

power consumpt io n, Exce llent So'ftware 

Ppt ions - Accessories - Software 

Options inc lu de: light pen, aux iil iary outputs, 

text mode, memo ry a nd rnuch more. Acces

sories include : b&w and color cameras and 

monitors. Software: "Plbt" 20 or 30, 

"Tilting", "·Contour", 'II m·age Enhance

ment", "Vector Curve Gene rat ion". 

Call for price and details 

' CPM and ''UNIX 


150.00 
660. 00 
100.00 
350.00 

PAPER TIGER 
IDS MODEL 440 

-
- 8 Software Selectable Character 

Sizes 
- Parallel & Serial Interface 
- 98 ASCII Character set, upper 

& Lower case 
- Forms length control 
- Tractor Feed $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 answer 

modes 
- Operates full or half duplex 

mode 
- 15 minute assembly $149.95 

NEW YEAR'S IC SPECTACULAR 
(While Supply Lasts) 	 7001 (pull outs) 2.00 

4116 (set of 8, 16K) 
MEMORY & EPROM 
2114 $ 3.00 5204 
2114-2 6.99 2708 
Pd411 2.50 2516 
2107 (pu ll outs) 2.00 2716 

150.00 ~~~~~~~~~ 

ELECTROLABS 

POB 6721 Stanford, CA 94305 
415-321-5601 800-227-8266 
Telex : 345567 (Electrolab Pia) 

69.00 
4.95 
8,95 

35.00 
35.00 

TMS2716 19.00 
2732 95.00 

CPU 
1802CD $19.95 
6502 6.25 
Z-80 9.95 
Z-80A 12.95 
8080A 8,99 
8085 22.00 
8741 79.00 

FLOPPY CONTROLLERS 
1771 $26.95 
1791 37.95 
Pd372 39.00 

MISCELLANEOUS (CALL US!!) 

Brown-Out Proof 
Line Frequency I n•;lifferent 
Very Low EMI 

High Efficiency 

Extremely Lightwe ight 
Open Frame Design 
Sho rt Circuit and 

OV Protection 
20,000 Hour MTBF 

(MIL217B) 
Adaptable to Un-lnter

ruptable Power ap
plications. 

and 
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COMPUCRUISE 
Pu t a computer in 
your car. which gives 
you the most effec
tive and functional 
cruis e control ever 
des igned . plus com
plete trip computing. 
fuel monagement sys
tems. and a remark
ab le accurate quartz 
crystal time system. 
So simple a child can 
ope r ate . t he new 
CompuCru ise com
bines latest computer 
technol ogy with 
state-of-the-art r e
liability 1n a package 
which will not likely be 
avai lab le on new cars 
for years to come • 
Cr uise Control • Time. 
E.T .. Lap Timer. Alarm 
• Time. Distance. Fuel 
to Arrival • Time. Dis
tance. Fuel to Empty • 
Time. Distance and 
Fuel on Trip • Current 
or Average MPG. 
GPH • Fuel Used. Dis-
tance s ince Fil lup • 
Curr ent and Aver 
age-Veh icle Speed • 
Inside, Outside or 
Coolant Temperature 
• Battery Vo l tage • 
Eng l ish or Metric 
Display. $169.95 . 

· without cruise con
trol $129.95. 

OPYD-ISOLATED 

PARALLEL INPUT 


BOARD FOR 

APPLE II 


There are 8 in
puts that can be dri
ven from TTL logic or 
any 5 volt source. The 
circuit board can be 
plugged into any of 
the 8 sockets of your 
Apple II. It has a 16 pin 
socket for standard 
dip ribbon cable con
nection . 
Board only $15.00. 
Part No. 120, with 
parts $69.95. Part 
Np. 120A. 

====

1-~======:..a 
TIDMA 

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 • Requires 
+ 5VDC. 325 mA. Assembled & Tested . 
Cherry Pro Part No. P70-05A8. $1.19.95. 

ASCII KEYBOARD 
53 Keys popular ASR-33 format • Rugged 
G-10 P. C. Board • Tri-mode MOS encoding 
•Two-Key Rollover • MOS/OTL/TTL Compat
ible • Upper Case lockout • Data and Strobe 
inversion option • Three User Definable 
Keys • Low contact bounce • Selectable Par
ity • Custom Keycaps • George Risk Model 
753. Requires 1- 5. -12 volts . $59.95 Kit. 

ASCII TO CORRESPONDENCE 

CODE CONVERTER 


This bidir ectional board is a direct replace 
ment for t he board inside the Trendata 1000 
terminal. The on boar d connector provides 
RS-232 serial in and out . Sold only as an 
assembled and tested unit for $229.95. 
Part No. TA 1000C 

RS-232/20mA 

INTERFACE 


This board has two 
passive, opto-isola
ted circuits . One con
verts RS-232 to 
20mA. the other con
verts 20mA to RS 
232. All connections 
go to a 10 pin edge 
connector. Requires 
+ 12 and -12 volts. 
Board only $9.95. 
part no. 7901, with 
parts $14 .95 Part 
No. 7901A. 

..________.,. year guarantee. 

COMPUCOLOR II ERASER-8 $19.95 . 

Model 3, BK $13 95. t--------.. 
Model 4, 16K $15 95. 16K RAMS Model 5. 32K $18 95. 

Prices include color For the Apple. 

monitor. computer. TRS -80 or Pet $8 

and one disk drive. each Part No. 41161 


2117. 

APPLE II HOBBY/ 

PROTOTYPING 


CARD 

$14 .95 Part No . 
7907 

-= 

PARALLEL TRIAC 

OUTPUT BOARD 

FOR APPLE II 


This board has 8 macs capable of 
switching 110 volt 6 amp loads 1660 watts 
per channel) or a total of 5280 watts Board 
only $15.00 Part Nc1 210. with parts 
$119.95 Part No. 210A. 

CASSETTE TAPE 

ERASER 


REMOVES RECOR0
1 N GS IN ONE SEC
OND! The proc ess 
eliminates static pos
i tive I negative ions 
and maintains original 
tone quality with min
imal tape hiss • To im
prove tone quality • To 
reduce hissing • For 
quick and easy to 
erase • No battery or 
liquid required • Pow
erful and effective ac
tion • Unconditional 2 

ELECTRONIC SYSTEMS oep1.s. 

248 BYTE January 1980 



TRS-SO E.s 

SERIAL 1/0 

• Can input into bas ic 
• Can use LUST and 

LPRINT to output. or 

output continuously • 

RS-232 compatible • 

Can be used with or 

without the expansion 

bus • On board switch 

selectable baud rates 

of 11 0. 1 5D. 30D, 600, 

1200. 240D, parity or 

no parity odd or even. 

5 to 8 data bits. and 1 

or 2 stop bits. O.T.R. 

line • Requires +5, 


9 ', 

3" ntitl::lri c•Dl~ 8" $39.95. 
""' 

MODEM 

• Type 1D3 • Full or 
half duplex • Works up 
to 30D baud • Origi
nate or Answer • No 
coils, 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 
vol ts • Bo ard only 
$7.60 Part No. 109, 
with parts $27.50 Part 
No. 109A 

- 1 2 VOC • Board only 
$1 9.95 Part No. BO1 0. 
with parts $59.95 Part 
No. 801 DA. assembled 
$79.95 Part No. BD1D 
C. No connectors pro
vided. see below. Part No. 106, with 

parts $145.00 Part 
No. 106A 

ErA1ns . .;t12 con· 
n.t!Cl OI'" P•r t. Ng 
OB25PS6 , ltMU\. 

B t(11'ICl1.1 Ct .or 

e.ait11•5109SPat't 
No 001.'S.P9 

1 tl'lati..c.~e1con. 

rie~t.ot1tol 1 l fAS· 
ao • n11 avr !li:nel 
CICWlrdS 19S5Part 
Na JC48dQ 

RS-232/ TTL 
INTERFACE 

• Converts TTL to RS-
232. and converts RS-
232 co TTL • Two sep
arate circuits • Re
quires -12 and +12 

8" - $6.50. 

volts • All connections 
go to a 1 0 pin gold 
plated edge connector. 
kit $ 9 .95 Part No: 
232A 1 D Pin edge 
connector $3.0D Part 
No. 1DP. 

Box of 10. 5 " $29.95, 

Plastic box, holds 10 
diskettes. 5" - $4.50, 

S-100 BUS 
ACTIVE TERMINATOR 
Board only $14.95 Part No. 900, with parts 
$24.95 Part No. SODA 

$25. Bare board $35 Including custom coil. 
board with parts but no EPROMS $139, with 
4 EPRO MS $1 79. with 8 EPROMS $219. 

ELECTRONIC SYSTEMS 
Circ le 208 on inquiry card. 

has 19 keys, 1 6 encod
ed with 3 user defin
able. The encoded nL 
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 
• Board supplies a regulated +5 
volts at 3 amps., +12, -12. and -5 
volts at 1 amp. • Power required is 
8 volts AC at 3 amps .. and 24 volts 
AC C.T. at 1.5 amps. • Board only 
$ 12.50 Part No. 6085, with parts 
excluding transformers $42.50 
Part No. 6085A 

APPLE IH~ 

SERIAL 1/0 
INTERFACE 

Baud rate is continuously adjustable from O 
to 30,000 • Plugs Into any pe r ipheral 
connector • Low current drain. RS-232 input 
and output • On board switch selectable 5 to 
8 data bits. 1 or 2 stop bits, and parity or no 
parity either odd or even • Jumper selecta ble 
address • SOFTWARE • Input and Output 
r outine from monitor or BASIC to teletype or 
other serial printer • Program for using an 
Apple II for a video or an intelligent terminal. 
Also can output in correspondence code to 
interface with some selectrics. • Also 
watches OTR • Board only $15.00 Part No. 
2. with parts $42.00 Part No. 2A. assembled 
$62.00 Part No. 2C 

.....................................-1!1 Upper case only • 


BK EPROM Pl lCEON 

Saves programs on PROM permanently [until 
erased via UV light) up to BK bytes. Programs 
may be directly r un from the program saver 
such as fixed routines or assemblers. • S
100 bus compatible • Room for BK bytes of 
EPROM non-volat ile memory [2708 'sl. • On
board PROM programming • Address 
relocation of each 4K of memory to any 4K 
boundary within 64K • Power on jump and 
reset 1ump option far "turnkey" systems and 
computers without a front panel • Program 
saver software availab le • Solder mask both 
sides • Full silkscreen for easy assembly. 
Program saver software 1n 1 2708 EPROM 

T.V. 
TYPEWRITER 

• Stand alone TVT 
• 32 char / line, 16 
lines, modifications for 
64 char /line included 
• Parallel ASCII !TTU 
input • Video output 
• 1Kon board memory 
• Output for computer 
contro lled curser • 
Auto scrol l • Non 
destructive curser • 
Curser inputs: up, down. 
left. right, home. EOL. 
EDS • Scroll up. down 
• Requires +5 volts 
at 1.5 amps, and -12 
volts at 3D mA • All 
7400. TTL chips • 
Char. gen. 2513 • 

Board only $39.00 

UART & 

BAUD RATE 

GENERATOR 


TAPE 

INTERFACE 


• Play and record Kan

sas City Standard tapes 

• Converts a low cost 
tape recorder to a 
digital recorder • Worl<s 
up to 1200 baud • Dig
ital in and out are TTL
serial • Output of 
board connects to mic. 
in of recorder • Ear
phone of recorder con
nects to input on board 
• No coils • Reqwres 
+5 volts. low power 
drain • Board only 
$7.60 Part No. 111, 
with parts $27.50 Part 
No. 11 1A 

HEX ENCODED 
KEYBOARD 

E.S. 
Th is HEX keyboard 
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SD SYSTEMS 

EXPANDORAM 
EXPANDABLE TO 64K USING 4116 RAMS 

Interfaces with most popular S-100 boards 
Bank selectable: PHANTOM provision 
Draws only 5 watt s ful ly populated 
Desii:ined to work with Z-BO, BOBO.and BOB5 systems 
No wait states required 
16K boundaries & protect via dip switches 
Kits come with sockets for ful l 64K 
Invisible refresh 
MEM-16130K (16K KIT) . .. .. ..•......... $199.00 
MEM-16130A (16K A&T) ................ $249.00 
MEM-32131K (32K KIT ) ........ ....... .. $265.00 
MEM-32131A (32K A&T ) .. .............. $315 .00 
MEM-48132K (4BK KIT) ... . .. . ........ . . $339.00 
MEM-48132A (4BK A&T) ......... ... .. . . $389.00 
MEM-64133K (64K KIT) ................. $394.00 
MEM-64133A (64K A&T) ...... . . ........ $444.00 

SD SYSTEMS 

PROM-100 
VERSATILE EPROM PROGRAMMER 

S-100 bus compa tible (note: board height 7") 
Dip switch selecls 270B. 2716, 2732, 275B. or2516's 
25 voe programming pulse generated on board 
Programming time only 100 seconds for 16K bits 
Supporl-software lisling provided in manual 
Program and erasure verificat ion 
Soflware provides for reading o f object fi le from 
CP/M and programming in to EPROM 
MEM-99520K (KIT) ..................... $145.00 
MEM-99520A (A&T) . .... .... ............ $21 5.00 

SD SYSTEMS 

EXPANDOPROM 
EXPANDABLE TO 32K USING 2716 EP~OMS 

S-100 bus compatible, uses 270B or 2716 EPAOMs 
Dip switches allow selection of : each EPROM. 16K 
or 32K boundary, wait states 
MEM-32220K (K IT) .. ........ .. ... _..... $135.00 
MEM-32220A (A&T) .......... . .......... $199.00 

GET THE INSIDE TRACK 

JADE DOUBLE-D 
DOUBLE DENSITY DISK CONTROLLER 

Read/ write single or double density, B" or 5 V.," drives 
On board Z-BO Insures rel iab le operation 
CP/ M compatible in either single or double density 
Density is so ftware selectable 
Up to 4 single or double sided, single or double 
density drives may be mixed on the same system 
EIA level serial prin ter interface on board-up to9600 
baud (perfecl for des pool ing opera tions) 
All the hard work of disk access is done by the on 
board Z-BOA and 2K memory. leaving your host 
CPU free for its normal dulies 
Uses IBM standard forma ts tor proven reliab i lity 
THIS BOARD REAL L Y WORKS JI/Ill 
IOD-1 200K (DOUBLE-0 KIT) .. .. ........ $285.00 

t00-1200A (DOUBLE- D A&T ) . .. ........ $349.00 

100-12000 (MANUAL ONL VJ ............ $15.00 


SD SYSTEMS 

VERSAFLOPPY II 
DOUBLE DENSITY DISK CONTROLLER 

Single or double density floppy disk cont roller 
985600 bytes on 8" double sided diskettes 
259840 bytes on double sided 5 1/ , " diskelles 
S-100 bus (IEEE) standard compatible 
IBM 3740 format in single density 
B" and 5%" drives controlled simultaneously 
Operates wilh Z-80. BOBO. and BOB5 CPU's 
Controls up to 4 dri ves 
Vec tored interrupt operat ion opt ional 
I00-1160K (K IT) ............... .... ... $305.00 
100-1169A (A&T) ............. .... .... .. $399.00 

SD SYSTEMS 

VERSAFLOPPY 
VERSATILE FLOPPY DISK CONTROLLER 

I) 

IBM 3740 soft sectored lormat 
S-100 Z-BO or 8080 compatible 
Controls up lo 4 single or double sided drives 
Compat ible with all popular disk drives 
CP/M compat ible 
Listings for con trol soltware Included 
I00-11 50K (KIT) ... .. ....... ..... ...... $139.00 
IOD-1150A (AS.T) .... . .................. $229.00 

NEW 2 OR 4 MHz REV. C BOARD 

THE JADE BIG Z 
Z-80 CPU BOA RD WITH SERIAL 110 PORT 
2 or 4 MHz switchable, on-board 2706, 2716, or2732 
EPROM useable in SHADOW mode (full 64K RAM) 
Automatic MWRITE generation If no front panel 
On-board USART for sync or async RS232 
CPU-30201 K (KIT) .. ... ................. $159.00 
CPU-30201 A (A & T) ... .. ....... ... ..... $209.00 

SD SYSTEMS 

EXPANDORAM 
4 MHz RAM BOARD EXPANDABLE TO 256K 

S-100 bus compatible . 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) .......... , .. . . .. $275.00 
MEM-16631A (16K A&T) .......... . .. ... $325.00 
MEM-32632K (32K KIT) .... . ........ .. .. $359.00 
MEM-32632A (32K A&T) . . .....•..•... . . $410.00 
MEM-48632K (48K KIT) ....... , ..... . . . $445.00 
MEM-48632A (48K A&T) .. . . . ..•.. • .. . .. $495 .00 
MEM-64632K (64K KIT) .... . .••.•..•.... $529.00 
MEM-64632A (64K A&T ) ... . ............ $579.00 

SD SYSTEMS 

VDB-8024 
80 X 24 110 MAPPED VIDEO BOARD 

80 character by 24 line display, 7 X 10 dot matrix 
Composite or seperate TIL video outputs 
On-board keyboard interface with power 
On-board Z-BO and 2K RAM 
Bl ink, underl ine, reverse , protect . up/down scroll 
Upper/l ower case characters. 32 specia l characters 
Optional 128 user-programmable characters 
IOV-1020K (K IT) .............. .. ........ S295.00 
IOV-1020A (A&T) ...... . ....... .. .... ... $459.00 

SD SYSTEMS 

SBC-100/200 
2 OR 4 MHz SINGLE BOARD COMPUTER 

II I 
S-100 bus compatible Z-80 CPU 
1K of on-board RAM 
4 EPROM sockets accomodaies 2708 , 2716 . or 2732 
One parallel and one serial 1/ 0 port 
4-channel counter timer ch ip (Z-80 CTC) 
Software programmable serial baud rates 
CPC-30100K (2 MHz KIT) . ..... . .... . ... $215.00 
CPC-30100A (2 MHz A&T) ......... . •... $345.00 
CPC-30200K (4 MHz KIT) . .... ..•...•... $255.00 
CPC-30200A (4 MHz A&T) ......... . •... $365.00 



SD SYSTEMS JADE INTEGRAL DATA SYSTEMS 
MEMORY EXPANSION KITSZ-80 STARTER KIT THE PAPER TIGER 

FORCOMPLETE Z-80 MICROCOMPUTER 132 COLUMN DOT MATRIX PRINTER 
Up to 198 CPSTRS-80 APPLE EX/DY 
1.75 to 9.5 inch adjustableEverything you need lo add 16K cl memory to your 
tractor and friction feed .computer. Your kit comes neatl y packaged with 
Parall el and serialeasy to follow ins tructions. In just minutes your 
interlace.computer Is ready to tackle more advanced 
98 character ASCII set. 

software. 80 to 132 co lumns. 

6 or B lines per inch. 

Eight software selectable / . , 

character sizes. ~~-----~~ 


110, 300, 600, or 1200 baud . 


$75•00 

AVAILABLE IN FEBRUARY PRM-33440 ....... ... ................... $995.00 

PRM-33441 (wi th graphics & 2K buffer) . . $1195.00NEW JADE P/S 1/0 
PAAALLEL/SEAIA L/INTERRUPT BOARD DISKETTE SPECIALZ-BO SIO/ PIO, 2 CTCs. expands to 2 SIOs. 4 CTCs 

4 serial ports (async. sync. bisync, SDLC/ HDLC) 5.25" SOFT, 10, OR 16 SECTOR 
2 parallel ports with fu ll hand1hake 

10 for $29.95Software baud rate generators. interval timers. 
counters . and generates 32 vectored Interrupts 8" SOFT SECTOR IBM COMPATIBLE 
Designed especially for MP/ M multi-user multi On-board keyboard, display. EPROM prog rammer. 10 to r $34.95
taski ng operati ng systems. For use with Z-80 onlyand cassette interlace 
101-1 045B (BARE BOARD) .. .. ........ . .. $45 .00
On-board S-lQO interface 
IOl-1045K (KIT) ... . .......... . ......... $169.95
Wire-wrap area and room lor 2 S- 100 connectors S-100 CONNECTOR SALE 
IOl-1045A (A & T) ............ . . . . .... . . $224.95
Two B-blt parallel 110 ports. 4-channel CTC. 5 


programmable breakpoin ts 

Examine and change memory, 110 ports. or register 
 MICROPROCESSORS 6800 PRODUCT 

F8 ....... . ........ S16.95 6821 P . . . . . . . . . ... $5.25
CPS-30010K (K IT) ...... . .. ... .... .... .. $219.00 
 100 PIN IMSAI TYPE SOLDER-TAIL CONNECTOR280 (2MHz) ...••. . .. $10.95 6828P .. . ..... $12.00 
Z80A (4MHz) .... ... . $14.95 6834P . . ••.•. , .... 516.95CPS-30010A (A&T) ..... _..... . . _. . . . ... $365.00 

------------------------! COP1802CO .. ... . • . $24.95 68SOP .... ·· -···- -- ·· 54 .80 6 for $17.50 12 for $30.006502 ..... .. ..... -- $11 .95 6852P , ...•.......... 57 .50
CP/M 2.0 6800 ..... - - $12.50 6860P • . . . . . . . $9.25 
6802 . • • . . .... $20.00 6862P .. ,. • . . . . . . . $12.00 
8008·1 . . ... .. . • . $15.95 6875L .. . ..... 57.30

Dlgltal Research has done It again! This new release of their SPST DIP SWITCHES 
industry standard d•Sk operating sys1em is bound to be an 

8035 ..... ' ......... 524 .00 6880P .•........ ... •.• 52.50 
 01/) 4 018910 even bigger hi t than the original version. All of the 8035-8 . . • . . . . - .. 524.00 CHARACTER GENERATORS ...........
fundamental hle·s1ze 1estrict ions of rel ease 1 have been 8080-A . . .. 510.00 2513 Upper .• _.... $7.95 
ehm1nsted . while rna 1n1a1n1ng lu ll compat iblhty with the 8085 . - . . - .... - ... - - $23.00 2513 lower . • . . . 56.75 

TMS9900TL ......... $49.95 2513 Upper (5 volt) •. .. 9.75
earher ve rsions. This new release can be field-conligured by it iii
25 13 Lower (5 volt) .. $13.001he user for a sing le m in1-d1sk up through a multlple dnve PART NUMBER NUMBER OFSWITCHES PRICE8080A SUPPORT OEVICES MCM6571 up scon .. 513.00

hard-disk system with 128 megabyte capacity. Field 8212 ·--- -- -· ·-- - ·-· 55.00 SWD-103 3 $1.00 $1.18 
configurallon can be accomphshed easily through use o f Uie 

MCM6S71A down scen$10.95
8214 •... --· ......•. $4 .65 PROMS SWD-104 4 $1.05 $1.208216 . . . . . . . . . ... 52.95Macro Library IDISKDEF) provided wi lh CPI M 2.0. 1702A . . . . . . .... SS.00 SWD-105 5 $1.10 $1 .248224 (2MHz) ........ 54.30 


2708 . .......•..... . . 58.95

8226 .. . ............. ' $2.75 
 SWD-106 6 $1.15 $1.28A powerful operating system lor only . . . $150.00 2716 ... . ...•.. ... . 539 .95

8228 . . . . . . . . . . . $6.40 2716 (5v) . . . . . . $39.95 SWD-107 7 $1.20 $1 .30------------------------1 8238 .. $6.40 2758 (5v) . . . . .... $30.00 SWD-108 8 $1.25 $1-.348243 ...•.. ••• ...... $8.00 DYNAMIC RAMSJADE'S NEW MOTHERBOARDS 
8251 ... .. . - .... - $7.50 SW0-109 9 $1.30 $1 .36 
8253 . .. . .. . •.•.... S20.00 

4116/416D 8 for $74 .95 
2104/4096 .....•.. - .. $4 .75 SWD-110 10 $1 .35 $1.:18

8255 . . . . - . . • . • . . . - . $6.40THE ISO-BUS 21078·4 . ....... $3.95 t-------------------- 
8257 . . . . . . • •• . . $19.95 TMS4027/ 4096 . . . . . $4.75WE'RE PROUD OF OUR MOTHER I 8259 . . . $19.95 STATIC RAMS
8275 . . . . . • . ....•• $69.95 21L02 (450ns ) . . ...... $1.506-SLOT 8279 ............. $17.70 
 21L02 (250ns) ........ $1 .75
BARE BOARD .................. .... ... . $24.95 
 USRT 2101-1 . . • . . . . . . . . . $2.95KIT ... .. . ....... .... .......... ... ...•.. . $49.95 
 S2350 $10.95 2111-1 .....•. . •.... $3.25

UAR TSASSEMBLED & TESTED . . ... .. .....•... $59.95 
 2112·1 . . . . . . . . . . . . . . $2.95
AY5·1013A . •..... . .. $5.25 
 j r~,~~I;,~:~ I~2114L (450ns} ........ $5.75
12-SLOT AY5-1014A •........ $8.25 
 2114L (300ns) . . . . . . . $5 .95BARE BOARD .. . . . . . . . . . . . . . . . • . . . . • . . $39.95 TR 1602B . . . . . . . . $5.25 TMS4044 (450ns) ..... $8.00 16 PIN ZIP 0 DIP II ................ .. $5.50
TMS6011 . . . $5.95KIT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . . . $89.95 TMS4044 (300ns) . . . . $9.95
IM6403 . . . . . ... .. .. $9.00 24 PIN ZIP• DIP II .............. . ... $7.50
410D (200ns) . . . 59 .95ASSEMBLED & TESTED . ... . . .. . ... . . .. $99.95 BAUD RATE GENERATORS 4200A (200ns) . . . . .. $9.95 40 PIN ZIP 0 DIP II .... . ............. 10.25 

MC14411 . .. $10.0018-SLOT • ZERO INSERTION PRESSUREBARE BOARD .... . . . .. ... ........•..... $59.95 


KIT ..... .. .. .. .. ........... .. . ....• . .. . $129.95 
 SPECIAL HOLIDAY PRICE I 
ASSEMBLED & TESTED ........ . .. . ... $149.95 


NOVATION CATSPECIAL PACKAGE PRICE 

ROCKWELL AIM-65 

Circle 209 on Inquiry card. 

http:scen$10.95


Circle 210 on inquiry card. 

NOW AVAILABLE 

• 15MH 1 Du al Tra ce · Modtl MS 215 
Rt1. S43S.OO ....$J69.95 
• 30 MHz Dual Tta ce · Model MS 230 
R•q . SSS9 ..... $479.95 

s= 
Logic Probe 

$44.95 
comp.le le 

74U 
Order by Cat No. 999 .ind t ype 

lYPE PRICE lYPE PRICE
NO. NO. 

74L S 00 .2H 7"'U157 1.45 
74LS 0 1 . JIJ 7.. U IS8 .69 
1-'lS Ol .29 7-IUIMJ .99 
NLS. OJ .19 NU161 1.10 
74U 0..1 .89 i JU162 .99 
74U 05 .J5 7-ILIH>l .99 
?-' LS 08 .29 7.Ul1 6" l .2S 
N U 09 .25 74U165 .89 
i 4LS. ID .29 7"1 U 168 .99 
7-IU H .59 74LSl69 .99 
N U 12 .29 7-IUl iO 1.f,9 
7.Uj 1l .59 7-IUl i l 1.29 
74 U 14 1.25 7-IU1 74 .9'9 
7-IU 15 .39 74 U 175 .99 
7-I U 10 .29 74U 181 2. l S 
H U 21 .29 7J Ul90 1.10 
i 4LI 12 .29 ; .au,19 1 1.10 
7·1U ll1 .2.S 74 Ul?l 1.10 
N U 17 .J5 N L519l 1.1 0 
7U S 28 .J9 74 U1 94 1.10 
7-IU JO .29 74Lf.1 95 1.10 
H U 31 .l9 7U S1% .89 
H U Jl .J? 74LS197 1.&S 
7U S 37 .J9 i .US.121 1.25 
7.US 38 .J2 74LJ.24D "'-'iD 
74 U 40 .J ) '4Ll241 2.40 
7.US 42 .89 74LUU I.SO 
74 U -1 7 .119 i -IUHJ 2.50 
7-IU -1 8 .79 7UUH 2.60 

7-ILJ 51 .29 
7-IU 54 ..21) 
7U S iS .2') 
, .. u 73 ..a .1 
741.$ i .a .5? 
74ll 75 .• 9 
74U 76 AS 
7U J 83 .89 
7-I LS as 1.2s 
74lJ 86 .• ; 
i .atS 90 .49 
i US 92 .iS 
7US 91 .S9 
i "U 95 .99 
74U 96 1. 15 
i 4ll10 .19 
7US109 .-15 
N U1 l2 .19 
7US1ll .29 
74 U114 .29 
74U122 .49 
7-llSllJ .99 
7.U.$124 1.15 
74U125 .89 
74Ul 2b .J9 
7ollSI J 2 .79 
74 U ll8 .88 
H U 1l9 .88 
74UJ.15 1.25 
7U SIS1 .67 
7U S15l .79 
74LJ15-I 1.?9 
74LS155 .09 
14LS1 56 .69 

74LU47 
74 U 248 
74U251 
74 U 2SJ 
74l1257 
74LS158 
74 U 259 
74 U 760 
74U26l 
74 U26b 
74 U 273 
H U 275 
74U279 
74U283 
74U2?l 
74 U 295 
7UU98 
74UJ65 
74LU6ft 
74 U Jb7 
74L.f,Jf)8 
7-1 U l7l 
7'1 U l74 
74UJ77 
7" U l 78 
74 U l86 
74 U l9l 
74LU9S 
74lU99 
' "U424 
7' U 668 
74Ll670 
81U 96 
81U 97 

HAZELTINE TERMINALS 
Stanrliud interlilcing to mo5 r s~1~ tl'ms' 

C.11 No. Modd Oe!tn ipliun 
21b'" UOO ),) 9'ry, 60 \ 2.a displ.l f, dumb 
21'1H" 1500 ln1 r lligcn1, 1·1 l.:cy, 80' :u 

1520 lnklli.ite nt, 61 l.:cy. 95 c: h.u. 

1.rJ•t 
. l)IJ 
_lj i.J 
.99 

1.99 
.•9 

1.75 
.49 

I. SO 
.a .so 

.7S 

.79 
l.9S 
.'!9 

CMOS 
Order by Cat No <J<J9 and t\•pe 

TV6~ P RI([ ~6~ f'AICC 

co 4000 . 19 co "' 02a .as 
co 4001 .23 c o 40]0 .4 5 
co 4002 .23 co 401 5 .99 
CO 400t. l .OiJ CO 4(1.$0 1. 10 
co 4007 .25 co .$04-1 .79 
CD 4008 .18 CO 404 5 .89 
CD 4009 .45 CO 404b 1. 19 
co 401 0 ..39 co 4041J .45 
CO 40"11 -28 CD 41J50 .45 
co 401 2 .lS co 41l51 1.15 
CO 40'13 .JIJ CO 4051 .M 
CO 40H ,'JI) CO 405J 1.11) 
co 401S .99 co -1 066 .85 
CO 40 1f. AS CO 40b9 ..19 
co 401 7 1.10 co 407 1 .l(1 
CD ..torn .99 CO 408 1 .29 
CD ..f0 11) .41 CD ..S0.81 .29 
co -10 20 1. 10 0 4 510 ,99 
CD ..10 21 l .2S CO 4S1ft .79 

D ..t0 22 1.10 CD .$ $ 19 .59 
0 -IOlJ .29 CD 4522 1.15 

CO 41)2-1 .1S CO 4526 1.25 
co 4015 .2t. en ..is:m .99 
CD -IOlt. 1.45 CO 4S2•J .49 
co .aCJ27 •.a9 

ATARI 
THE AFFORDABLE COMPUTER 

The pedect computet lot bo11t ho me ,'Jnrl hi1smf'"' 
So phiUicJ ICd, ~· c l ~i111 11 lc . ()(.. 
sign d by lh e e l pC rl in ho ml' 
cu m1>ulc1 h.t scd JCC6$111ie, . II 
"""' ' become obso lete. hec..1m~ 
i i ha .ln c, 1,.rnd'1 hlc memory, 
.ldv.lnccd 11cdphc1.1 I co m1w · 
nt.'nh, .lncl cmnpreli<."n~ l\•t .U•-') 
o f sohwJr\" nmdult.'1.. Whelhc r 
)llU' \ e h.lll prn~r.lmm l n~ t' ll>Ni

plu) mot<.• J nrt mor c~ Tin· nmdel 
800 h.1 ~ J ll lh \.• rc.tlu r{") 11r ''"' 
400 ptw. IMO cl1.rnrt1,!'I dixl1.1I r~ 
<nrdct, tllti. AAM, l' '\p.lnd.i hlL• In 
-18tl'.} .rnd JGK ROM . (C,1l.l114i.1hh.· 
to 12 K). 
C.11 No. D~cri 1 14f1.m Prl c<' 
21i2 Al.iri 400 Per· SSS0.00 

c ncr: CH no l, yo u' ll fincl yrnuS<." lf l 17f, 
•Jf\t•r,l lin i;: yOIH Al.-r i In !lO liinl• 

~on.1 1 C11m1m 1cr 
Oi~il.i l Re ur~tcr ')0.00 
lo r JOO 

.II .di! f Nlur.:.'S or lhL' Mmlt l 401} 2li) 
inchi de: 57 ke y l.. c,bu.l rd. hi1oth
t\'~o l u1ion rulur i: ' ·•1Jhio., buill· 21 7J 
in TV nuulul,1 1nr ffH dir ec t cmt
nl•(linn Y.ith J n y st.uul~ r d colnr lli> 
f V, 8k AA 1, SK PA IC ROM. 

A to1ri 600 f'cr · IJl)'9.00 
Son.i i Cmnpuh•r 
i\Hnidi!tl. 01he 
fo r fJOO 
line P•inlL•r for 
HOO 

;:;n oo 

&00.00 

HOW TO ORDER 
PJ V by c hccl., M.t~ l c rch ,ll!;t', 
Vi}.ol, or CO D. Ch.u~l' orde r!. 
ple.n r includr r Lph.l linn d.:ile. 
rnreig11 ~1.ly i n U.S. fu nd\. Order 
by llhOnl:' Or nMil, Or .u om r(" l.l ll. 
MINIM UM O RDfR $10, plc,)je 
indude plume numbe r Mnl m-' J.:.• 
'"indissul' l 1m .l rt' mdr•ini.: 
frnn1. Prlrn lo'Jlld 1hru l.as l d-'r <ti 
co"e' d.l te. SHIPPINC.: US.1\ !: 
.1dd Sl.00 fo t the fil sl '2 lhs. For 
Ktntmd .i.dd JGC fur .u.Jd1' l lb. fo r 
o1 i 1 .idd 75C Im .:1dd1'I lb. FOR· 
CIC ; !tutfocc; .1dd SJ.00 for Hr~ I 

2 Un. 60< '''-"' .i ddrl llJ.. Ai r. .idd 
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:!01 LOCHWOOO MAU e DALLAS. TEXAS 752 18 
OAOEA BY PHONE-214·324·5509 

The EXPANDORAM is available in versions 
from 16K up to 64K, so for a minimum invest
ment you can have a memory system that will 
grow with your needs. This is a dynamic mem
ory w ith the invisible on-board refresh, and !T 
WORKS! 
• Bank Selectable 
•Phantom 
• Power 8VDC, + 16VDC, 5 Watts 
• Lowest Cost Per Bit 
• Uses Major Brand 16K RAMS 
• PC Board is doubled solder masked and has 

silk-screened parts layout 
• Extensive documentation clearly written 

SO'S PROM 100 PROM Programmer Board 
The PROM· 100 Programmer is a development tool for 
S-100 Bus computer systems. The Zero Insertion 
Force Programming Sockel extends above the card 
cage height for easy access to PROM devices. Soft· 
ware verifies PROM erasure, verifies program loading 
and provides for reading of object lile from Disk or 
PROM and programming into PROM/ EPROM. Fea
tures include: On-board generated 25vdc Program· 
ming pulse, ITL compalible, maximum programming 
lime for 16.389 bits is 100 seconds. Programs: 2708, 
Intel 2758, 2716, 2732 and Tl 2516. DIP Selectable 

PLEASE WRITE FOR CATALOG OR 
WHILE IN DALLAS, VISIT OUR RETAIL 

STORE AT 201 LOCHWOOD MALL, 
DALLAS, TEXAS 75218 

(GARLAND ROAD AT JUPITER). 

SD EXPANDORAM 

SO' S MPB-100 
Z80CPU 
BOARD KIT 
The MPB-100 provides. 
a ZBO microprocessor 
based CPU lor S-100 Bus systems. Front panel us· 
age is optional. making the MPB-1 00 suitable for 
upgrading existing systems to Z80 level. A PROM 
sockel is provided on-board which makes the MPB
100 adaptable to process control applications. Fea· 
tures include: Power-on Jump to 4K boundaries, 2 
Megahertz or 4 Megahertz operation. optional wait 
states. on-board PROM socket. 

ORDERING INFORMATION & TERMS: Orders under$15.00 
add 75c handling. No C.0 .D. We accept Visa, MasterCharge.
and American Express cards. Tex. Res. add 5% tax. Foreign
orders (except Canada) add 20% P&H. 90 Day Money Back 
Guarantee on all items. Add 5% P&H. maximum SS.DO. 
ORDER BY PHONE-(214) 324-5509 

• Complete kit includes all Sockets for 64K 
• Memory access time : 375ns, Cycle time: 

500ns. 
• No wait states required 
• 16K boundaries and 

Switches 
• Desi~ned to work w ith Z-80, 8080, 8085 

CPUs 
EXPANDORAM 64K Kit (16K Ram) 

WITHOUT MEMORY •••••••.••.••. $139.00 
16K ••• •••.•. •••... . . . •. ... . ...•.• 209.00 
32K ..•.•••••.•••••.•.••.••••.••.. 275.00 
48K . •• .•.•.•.•. . ...•. .• . .. . ...•.. 340.00 
64K .••.•••.••••••..••. •. .•. • ..•.. 405.00 

SO'S VERSAFLOPPY II 

EPROM type. 
PROM-100 Board Kit $149.95 MPB-100 KIT . .. ... . ... ... ....... .... . $199.00 

• IBM 3740 Compauble Soft Seclored Formal for Single Don· 
sity Drives • Operates wilh Single and Dual Sided Oroves. 
Single or Double Density Droves and 5" & 8" Drives  1n any 
combination or lour simullaneously • Drive Selecl and Side 
Select Circuitry • S·100 Bus Compa11ble • Vec1ored 1n1errup1 
Operation Optional • Phase Locked Loop Data Recovery Cir· 
cu1t • Operates with Z80 CPU's • Uses FD1791-1 Con1roller 
Ch1p • Ther Versafloppy II incorporates atl the possible lea· 
lures or a llexible disk drive controller into one board. Capable 
ot handling four drives simultaneously. combinations of a.ny 
variety are possible. such as 5" single sided, 8" dual dens11y 
dual sided. 5" dual densily single sided. Mos1 popular drives 
are controlled directly w11h lhe Versalloppy II. The operating 
system for the Versalloppy II 1s the ex1remely power1ul SDOS 
available for SD Systems. Diagnostic and conirol sottware 
available to complete your disk system. 

S290 KIT, $385.00 ASSEMBLED & TESTED 

SO'S VDB-8024 
VIDEO DISPLAY 
BOARD 

The VDB-8024 features 
its own on-board z00 

microprocessor. This gives the capability of using soft· 
ware (included in ROM) lo control functions and en· 
hancements without interference with the computer's 
CPU. Included In lhe special features: 80 characters 
by 24 lines display, keyboard power and inlerface. 
composite and separate video output. 2K on-board 
RAM. a total of 256 available characters . full cursor 
conlrol . forward and reverse scrolling, underlining, 
field reverse. fie ld protect enhancements. program· 
mable characters. VDB-6024 KIT $289.00 

TARBELL FLOPPY DISK INTERFACE 
Compatib le with Z80 & 8080. S·100 Bus. Uses 
CPM operating system. P lugs directly into your 
IMSAI or ALTAIA •Fastest transfer rate 
KIT $190.00 Assembled & Tested $260.00 

TARBELL CASSETTE INTERFACE 
Plugs directly into your IMSAI or ALTAIR • 
Fastest transfer rate • Extremely reliable • 
Phase encoded • 4 extra status & control lines 

K IT$99.95 

zao STARTER KIT 
Kit: $219.95 Assembled &Tested $369.95 
SD System's ZSO Staner Kit enables Jhe novice 10 build a 
complele m1crocompu1er on a single board. Featunng 1he 
powerful zao m1croproces· . 
SC(, the zao Staner Kit lea· 
lures • Keyboard and Dis· 
play • Audio lnter1ace • 
PROM Programmer • Ex
pansion and Wire Wrap 
Area • On Board RAM • 4 
Channel C-Oun1er/Timer • 

• S-100 Bus Compatible 
• Up to 4Mhz Operation 
• Expandable Memory from 16K to 256K 
•DIP Switch Selectable Boundaries 
•Uses 16K (4116) or 64K (4164) Memory 

Devices 
• Page Mode Operation Allows up to 8 Memory 

Boards on Bus 
• Operates with Z80 CPU's 
• Phantom Output Disable 
• Invisible Refresh (Synchronized with Wait 

States) 

SO'S 
" VERSAFLOPPY I" 

KIT 

FEATURES: IBM 3740 soft sectored 

compatible, S-100 BNS Compatible for Z-80 
or 8080. Controls up to 4 drives {single or 
double s ided). Directly controls the following 
d rives : Sugart SA400/ 450 M ini Floppy• Shu· 
gart SA800/850 Standard Floppy • PERSCI 
70 and 277 • MFE 700/750 •CDC 9404/ 9406 

$135.00 

COMPUTER CORNER 
CPU'S 

zao ...... ... ...................... . 
RELATED CHIPS 

... $10.99 

2114 (300ns) __ ___ __ __. __ .. _ .. $5.99 
zao PIO .. ___ .. __ _. __ . ___ .. S9.9s 
2708 ................ .. .. . . ... .... . - . .. ... ..... $7.99 
4115 . - -... -. - - - .. . . . . . . ll/$34.95 
4116 . .. . . . . . . .. . . . . . .. ....... . .......... 8/$80.00 

DISC CONTROLLER 
1771 ····•·•········ ...... · .. 529.95
1791 . ...... . ............. . .... . .............. $37.95 

LEDS AND READOUT 
Jumbo Red LED's 8/1.00 

DIP Jumbo Green LED's 4/.95 

SWITCHES 
Jumbo Yellow LED's 4/.95 
Jumbo Amber LED's 4/.95 

3 Pos. $1-10 MVAed 10/1 .00 

4 Pos. $1.12 
FND70CC .50 
DL 707 .95 

5Pos. $1 .16 OL 747CA .65 
DL 728CC 1.19

6Pos. $1 .20 FNDBOOCC 1.50 
7Pos. $1 .22 Red Filler 4 ·· Bezel 2.50 

8Pos. $1.26 
Green Filter 4" Bezel 2.50 
Amber Filter 4" Bezel 2.50 

9Pos. $1 :36 4N25 1.60 

10 Pos. $1.30 
4N26 1.25 
4N27 1.10 
4N28 .95 
4N31 1.20 

SO' S SBC-100 
SINGLE BOARD 
COMPUTER 

The SBC-100 provides a 
complete m1cro·computer 

on a single board!The zao microprocessor IS used as the hean 
of the SBC·100. The SBC-100 meets all the requ11ements or a 
ZSO CPU board with the added leatures ol 1/ 0 pons. coun1er/ 
timer channels. on board RAM, provisions lor PROM/ ROM 
and a software programmable baud rate genera1or. S· 100 Bus 
compatible, the SBC·100 lealures are: SK bytes ol avaJlable 
PROM, 1024 bytes on-board RAM, Serial 1/ 0 with bo1h syn·
chronous and asynchronous operation. Parallel l /O pons. 

gR:~~~~~.akri~~~~r ~~:;1~ti~s·,0~0 ~s~~~ a~~uC:~~'fe~'. 
m1nals. Disk based system sottware also available. 

SBC-1 00 KIT $209.00 

IC SOCKETS 

SOLDER TIN 
PIN 
a 

14 
24 
28 

.12 

.15 

.32 

.39 

LOW PROFILE 
PIN 
16 
18 
40 
20 

17 
.24 
.54 
.26 

S-100 CONNECTORS 
High-Quality Gold Pins 

$2.99 EACH 
FLOPPY DISK SPECIAL 

5 .25" SOFT, 10 OR 16 SECTOR 

10 FOR $29.95 

8 " SOFT SECTORED IBM COMPATIBLE 

10 FOR $34.95 

SO'S EXPANDORAM II SD Systems' ExpandoRAM II is a dynamic RAM 

The Randem Access Memory board with capacities from 16K bytes (4116) to 
256K bytes {4164). It operates on the industry 

, _, S-100 Bus. The design allows eboards to op
erate from the same S-100 Bus. The Expando
AAM II is compatible w rth most S -100 CPU's 
based on the Z80 microprocessor. 

EXPANDORAM II KIT 
W/O ..........•.....•..•.•..•..• $195.00 
16K •.••.•••••.•.•••••..••••• ••. •• 285.00 
32K ........... ........ .. ... . .. . .. 375.00 
48K . .... • .• .• ...•..••..•..•.•..•• 465.00 
64K ••• •. •.•.•.• •. ..• .... ......... 555.00 



·-"IL111""'""""' · "vn ...11...i•t • 

r.,at l11 1,t&Ul,• I SJll 

n nr"•""" 'H'• u~ 

~f1l• l lCS.• ~'"'"' 

l ·~"_ ....... 
'"~)M1'1W:•..llv•~ '"' 

'"~·-· ·'..
r1111 •1 •'+... t 

'" 
'" 

......,.01• •.. 11·.... ~..,..l
•H.n 

B" DISKETTES  HARD SECTOR 
$1 .75, 10/$1 6.00 
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MINIATURE MU LTI ruRN T RIM POTS 
100, 1K. 2K. SK. 101<, 20K , SO K , 
2001<, IMC'fl. 2Mcq, S 75 c.1ch J IS2 00 
1N 3820 P fE T S •15 
2N5'157Nt:ET S 4~·, 

2N2646 UJT S 45 
en 000 l!llGG l:il DIODE~ " S1 00'N (;0,R PHOG UJ I S fil1 

FP 100 PHOTO TAANS , $ .50 
RED, YELLOW. GREEN 

LAAQE LED's. 2" •• , , .• , . 6/$ 1.00 
RED /GREEN BIPOLAR LED's .2" ...95 
TIL·I 18 OPTO· ISO LATOA . , ... , .$ .75 
MCT-6 OPTO ISOLATOR • , , , .$ .80 
I WATT ZEN EAS; 3.J , 4 .7, 5. 1. 5 .6. 9 .1, 

10, 12. 1s. 18,0-r22V ..... 6/$1 ,00 

Silicon Power Aectlllers 

TTL IC SERIES 
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~FREE! 
Up to $170 in merchandise with purchase
of one of following PET·CBM items ! I ! 

PET SPECIALS *FREE 
PET 16N 16Kfullslzegraphlcs keyboard $ 995 $130 
PET 16B 16K full size business keyboard S 995 $130 
PET 32N 32K full size graphics keyboard S1295 $170 

PET 32B 32K full size business keyboard s1295 $170 
PET BN SK full size graphics keyboard $ 795 $100 

PET 2040 DUAL DISK DRIVE-343,000 bytes S1295 $170 

PET 2022 Tractor Feed Printer $ 995 :S130A>ciom EX·801 PETPrinler(wilhgraphics)S 475.00 
A>ciom EX·S20 PET Plotter .. • ... .•. .. $ 749.00 
Anderson Jacobson S4 1 Selectric ... $1015.00 
Leedex Video 100 12" Monitor . . . . . . $ 119.00 
HealhWH19Termlnal(factoryasm.) ... $ 770.00 
Healh WH 14 Prinler (faclory asm.) . .. $ 735.00 
IEEE·RS 232 PrinterAdaptorfor PET ... $ 88.00 

KI M· 1 $1591add $30forpower supply)SYM·1 $209 
BAS·1 Microsoft ROM Basic for SYM ..... $ S5 
Memory Plus (KIM, SYM, AIM) .. . .... ..... $195 
SYM Assembler in ROM ......... .. ...... S 85 
SEA·16 New 16K Static RAM ............ $325 
Seawell Motherboard - 4K RAM Space . . , $139 
KTM·2/SO Synertek Video Board ......... $349 
$ ·1 00 16K Static RAM Kit SALE ........ $219 
2716 EPROM (5 veil) ....... ... .......... S 39 
6550 RAM (lor BK PET) ....... . ....... S 12.70 
6502 $9.75 6522 $9.00 6520 $5.50 
2114 l 450 ns $5.35 24 @$4.95 100 @S4.45 

TIS PET Workbooks- set of 6 ... . .. . . . $ 21 .50 
Dust Cover for PET .. . ...... .... . .. .. . S B.90 
Programmers Toolkit-PET ROM Utilities .$ 44.90 
Sargon II (TR S·80 or Apple) NEWI ... .. $ 24.90 
MlcrochessforPET(PeterJennlngs) . ... $ 17.90 
PET 4 Voice Music Sys1em . . . . . . . . . . . . S 29.90 
4 Voice Music Monitor for PET . . .... . • S 15.90 
CmC Word Processor program for PET ... S 25.00 
Adventures by Scott Adams . . . . . . . . . . 15% Ofl 

BETSI PET lo S·100 lnlerface .. ...... $ 119.00 
PET Connectors-Parallel or IEEE .... • $ 

Cassette Port S 
Hands on Basic with a PET $ 
Programming lhe 6502 (Zaks) S 
6502 Applications Book (Zaks) ....... S 
6500 Manuals (MOS Technology) . . .. S 
Programming a Microcompuler: 6502 • S 
6502 Assembly Language 
(Osborne) NEW! ..... .. . .. ........... S 

1.95 
1.45 
9.45 
9.45 

10.45 
6.50 
S.45 

B.10 

All Books and Software • • . . . . • . • . • .. 15% Off 

CBM Word Processor for PET-Machine language 
Aulo Scroll, Insert, delele, form leller append, etc. 
SK Version $24.00 16K or 32K wilh disk $89.00 

Cassettes (all !apes guaranteed) AGFA PE6 11 
Premium quality, high cul pul lownoise in 5 screw 
housing with labels: 

C·lO 10/5.65 50/25.00 100/48.00 
C·30 10/ 6.90 50/30.00 100157.00 

II SALE 
3M "Scotch"' B" Disks . . . . . . . 10/$31 .00 
3M "Scolch" 5" diskettes . . . 10/$31 .50 

Verbatim 5" diskettes . .. .... . 10/$26.50 
Diskette Storage Pages ... .. 1O/S 3.95 
DiskSlorageBoxes 8" $2.85 5Y•" S1 .95 

(Write for quantity prices) 

PET 2023 Pressure Feed Printer 

PET C2N External Cassette Deck 

Used BK PETs !limited quantities) 

s 849 $110 

s 95 s 12 
$ 495 

*Amount of Free Merchandise with Purchase 
of PET·CBM Item. 

ATARI - INTRODUCTORY SPECIAL 
ATARI 400, Atari 800, and all Atari Modules 20o/o OFF. 

MINIMAX 
by COMPU/THINK 

MINIMAX I ~8 Mt11lj11 Dim! $4495 
MINIMAX II 12.4 M111lyt1 Dl1u) $5995 

SPECIAL- Ml NIMAX prices include Compu/ 
Think PAGEMATE Database and Report Wriler at no charge. 

The most advanced complete microcomputer system avallable. 
Includes CPU, 12" CRT. Full Keyboard, 2 Quad·Densily Disk 
Drives, 2 Megahertz 6502 Hybrid Processor (double speed), 108 
K Syslem Memory, High Resolution (512 x 240) Graphics, 
Programmable Character Fonts, Microsoft Extended BASIC, 
DOS with Random Access 1/0 , Full Complement of 1/0 Ports, 
Monitorwith Debug, Trace.and Tiny Assembler, Fif th (Pl/Mand 
Forth combination) Interpreter, Complete editing and entry with 
split screen capability, 64 Mlcroprogrammable Qpeodes, Bus· 
lness software (with Database) available. 

115 E stump Road (2 15) 699.8386 ABComputers wR1TE FOR coMPLETE cATALoG
Add $1.00 per order for sh1pp1ng 

Montgomeryville, PA 18936 699-5826 We pay balance of UPS surface charges on all prepaid orders 

Clt-UJ51010tlE. CLAMPEDI TRANSISTOR SPECIALSPAINTED CIRCUIT BOARD 
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7WATTLD·65LASER DIODE IR $8.95 
25 wall In.ha Red Pulse I SC 2006 cciu1v I 
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1.00 
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1.00 
1.00 
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..10 

TANTULUM CAPACITORS 
6 .8UF 35V 4/ $1 .00.22UF 35V SIS1.00 

.47UF 35V5/S1.00 10UF 1OV S .25 
22UF 25V $ .dO 

lUF J5V S!Sl .00 
.68UF 35V5/S1 00 

ISU F JSV 31$1 00 
2.2UF 20V 5/Sl.00 30UF 6V 51Sl 00 
3 .3UF 20V 4 /$1.00 IOOUF 15V S .70 
ii .1uF •sv s1st.oo 1 $~UF 15V $ .95 

68 UF 1~V S SO 
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Start Computing For Just Sl29.95 With An 
8085-Based Professional Computer Kil-

By Netronlca Explorer/85 
100% compatible wllh all 8080A and ASClllBAUDOT, 
8085 software & development tools! 

STANDALONE 
No maller what your full/re computing plans may 

be, level "A "-at S/29. 95- lr your starting point. 
COMPLETEComputer FOAONLY .. . 

Terminal $14995 

Tho Nmonics ASCll / BA UDOT Computer Terminal Kit is a 
microprocessor-controlled, srnnd a lone kcyboard/ 1cnninal 
requring no computer memory or software. It allows the use or 
cilhcr n 6't or J2 character by 16 line professional d isplay for. 
mat wi1 h «lectablo baud r>to, RS232·C or 20 ma. output. full 
cursor con1rol and 75 oh m composite video outpul. 

The keyboard follows the: standard 1ypcwri tcr configurntion 
and gcncr:ucs 1hc entire 128 character ASC I l upper/lower case 
set wl1h 96 pri ntable characters. Features includ e: on board 
regula1ot>, sclmablr parity, shift lock key, alpha lock jumper, 
3 drive c.ipabi lity of one rrv load, and the ability to mate 
directly " i1h almost an)' com pu1cr, including 1hc new Ex
plorcr/ 8j and ELF products by Notronics. 

The Computer Terminal requires no 110 mapping and 
includes lk of memory. charac te r generator, 2 key ro llover, 
processor controlled cursor control, parallel ASClll BA UDOT 
to serial conversion and serial to video process ing-fully 
crysrnJ cont rolled for superb accuracy. PC boards arc the 
highcs1 qua lity gla ss epoxy for the ullimate in reliabili ty and 
long life. 

VIDEO DISPLAY SPECIFICATIONS 
The hc:.art of the Nctronics Computer Terminal is the mic ro· 

processor-<ontrolled Nctronics Video Display Boa rd (VID) 
which 3tlows 1hc lerminal to utilize either a parallel ASCII or 
BAU DOT signal source. The VID convcns the parallel data 10 
se rial da.Ln which is 1hcn formatted to cilhcr RS232·C o r 20 ma. 
cur rent loop o u1pu1, which can be connected 10 the se rial 110 
on your compulcr or other interface, i.e ., Modem . 

When con necud to a computer, the computer must echo the 
charac ter received . This data is received by the VID which 
processes th.e inform31ion, con,'erting 10 da ta to video sui rable 
10 be displayed o n a TV sc'1 t us ing an R_F moduhuor) or on a 
~i deo monitor . The VID gcnera1es the cursor, horizorual a nd 
~·cnical sync pulses and performs 1hc housekeeping relative 10 
which charac1cr and where i1 is to be di splayed on 1he sc reen. 
Vidro Output: U PIP into 7j ohm (£/A RS-170) • R•ud Rotr: 
110 and JOO ASCII • Outputs: RS212·C or 20 ma. currenr loop 
• ASCII Chanittrr S<t: 128 primable characters-

BAUVO'I" CharocterSrc: A /JC D FG HI J K LM NOP 
RS TU V W X Y Z • ? : • JS #fJ ., 9 0 I 4 ! j 7; 2 I 6 8 • 
C ursor Modt5: Home, Barkspare, Horl~ontol Tab, L ;ne Feed, 
Verricol Tab, Corriaxe Return_ Two special rursor sequences 
art provided/or absolure and relati ve X · Y cursor addressing • 
Cursor Conlrol: Erase. End of Line, Erase of S<·retn, Form 
Feed, Delete • Moniror Opnalion: 50 or 60Hz {jtunper 
selectable. 

ConUnenlal U.S.A. Credit Card Buyers Oublde Connecllcul 

CALL TOLL FREE 800-243-7428 
__ To Order From Conneclicul Or For Technical _ ., 
• 	 Assislance . Elc . Call (203) 354.9375 

Ne lronlcs R&D Lid .. Depl. PE-9 
333 Lilchlield Road, ew Milford, CT 06776 
Plra.se send thr items checktd belo»•
0 	 Nrtronlcs Stand Alonr ASC II Kryboard / Computrr 

Trnnlnol Kif, $149.95 plus SJ .00 postage & handling. 
0 	 Drluxc S1eel Cabinet for Nctronics Keyboard/ Termi· 

na l In Olue/ Black Finish, $19.95 plus $2 .50 postage 
and handling . 

0 Vidro Display Boord Kii a lone (less ko)·bc.ard), $89.95 
plus SJ postage & handling . 

0 12" Video Monitor (10 MHz bandwidth) Fully assem· 
bled and tested, S139.95 plus SS postage and handling . 

0 Rf Modulalor Kil (lo use your TV set ror a monilor), 
$8 .95 postpaid . 

0 	 5 omp Power Supply Kit In Deluxe Steel Cabinet 
1±8VDC @ S nmps, plus 6·8 VAC), $39.95 plus S2 
postage & handling. 

Tomi Enclosed IConn . res . ;tdd sales tax) $_____ 
By
0 Pcuo1ml Check D Ca.shiers Check/ Money Order 
0 Vlso 0 Masfer Ch•lllrtBank # ____ J 

Acel. M 

I 
Signature - ---------"P· Date ___ 

Prim 
~ ' :t.mC' 

I Address 

Cily

II S1;:11c _______ Zip 

.. - - 0 Stnd Mc More lnrormalion - - .I 

Circle 215 on Inquiry card. 

Starting at just 5129.95 fur a level "A•• operating SJ'Stem, 
J'OU can now build tht uact computtr yQu want. £xploru/8S 
ca11 b~ your btginntr's SJ'SUm, 0£h·f controller, or IBM· 
/ormatud 8 H disk .small businrss systrm., .yrt J'Ou •rt nr•'rr 
forced to sptnd a penny for a compontnt or fraturt yo11 don 't 
want and J'OU r:an rxpand In small, affordabl~ sttps! 

Now, for just ~1 29.95, you ca n own <he rirs t level o r a fully 
expandable compu1c r with professional capabi lities-a com
puter which features the ad,•ancod Intel 808S cpu, thereby 
gi~ing you immedia1e access 10 a" soff"'Ore and developm elll 
tools fltat exis1 for bofl1 tire 808J and its 8080A pred~t:essor 
(they are 100% software comparible)- a computer which 
rearnres onbmtrd S-100 bus expansion-plus instanl conver
sion 10 ma.s.s noragc disk memory wi1h either .S-1/ 4" diskc11cs 
or standard I BM·Fornrnued 8" disks. 

For just S129.95 (plus <he cost or u power supply, keyboard / 
1crmina l and RF modula1or , if you don 't have 1hcm already), 
Explorer/ BS leis )'OU begin complllin~ on a significan1 level . .. 
applying the principles di scussed in leading compu1er maga 

bi~1~ .1 h~~~V:~~f~~f ~;~a1~i s~~; ~~1:i~~;1 ~~~1t~111er sohu ions for 
Level " A" Specifications 
Exptorcr/ 8S's Level "A" sys tem rea turcs the adva nced ln1cl 
808S cpu, an 8JSS ROM wi th 2k deluxe monitor/ operating 

:_;i~:~ n,i~;r~d r~~ ~1~~~~~~;U~R0~1\i0E'.,~gi;.ra;,';n~~0~~ 
pansion. plus generous pro to1yping spnc:c . 

(Le,·tl .. A" makes a perrtrc OEM eonrroller for induslrJal 
appllca tlons ond Is •••lloblt In " sprriol Hu Version which 

e:11n hr pro~rammed using 
the Nctrunlr. Hu Keypod / 
Dlspl•l'. J 

PC Doud: glass epoxy, pl~tcd 
through holes with solder mask 
• 1/ 0: provisions for 25-pin 
(DD2S) connector for terminal 

Level "A" at Sl29.95 is u seria l 1/ 0 , which can also sup
comp/et~ operating sy.'iltm, pon a paper tape reade r 
perfect for beginners, hob· ... pro,•is ion for 24-pin DIP 
biests. or industrial con- sockcl ror hex keyboard/ dis· 
trollu use. piny ., . cas.scuc rnpe recorder in
pul . . . ca scne tape recorder ouipul . .. cas.sctlc tape conirol 
outpuL . .spea ker outpu<. .. LED ou tput indicator on SOD 
(serial ou1pu1) line ... prin ter interface (less drivers) ... total of 
four 8-bit plus one 6·bi t 110 parts • Cl'}'Stal t'r•qucncy: 6.144 
MH 7. • ontrol S,.•ltches: rc; e1 and user (RST 1.S) 
interrupt. . . addi<ional provisions ror RST S.S. 6.5 and TRAP 
in tcrrup<S onboard • Counter/Timer: programmable, 14-bit 
binar)' • S)· t<m R.AM: 2j6 byte> located at F800. ideal fo r 
smaller s)'stcm s und fo r use as an isola1cd stack area in 

1~;(~~d~~0~f,!~~~!;ci : RA expandable 10 Mk via S- IOO bus or 
Sys<em 1onilor (Tormin•I Version): 2k bytes of deluxe 

sntcm monitor ROM located at FOOO lcO\•ing 0000 free ror user 
RAM/ ROM. Featu res include tape load with label ing .. .<ape 
dump with labeling . .. examine/ change conlcnlS of memory 
... insen dam ... warm srnn ... examine a nd chilngc all 
registers ... single sten with H~Kislc r display a t each brcnk point, 
a debugging/ training featu re ... go 10 executi on address. . 
mo\•e b loc ks of memory from one loca ti on 10 anochcr . . . fill 
blocks or mcmor)' with n consrnnt ... display blocks of mem ory 
. , _::mtoma1ic baud r<H Csclcc1ion ... ,·a riablc di splay line leng1 h 
con irol (I ·2S 5 ch•rac<ers/line) . .. channelized 110 monitor 
rout ine wi th B·bit parallel ou< pul fo r high speed printer.. . 
serial console in and console out channel so that monitor cnn 

co1~1m unica<e '. ith 110 port s" . . 
Symm M~mto>r (I~• Vers1onJ.: Tape load wuh labehng , .. 

tape dump wuh labe ling .. . e.xammcl changc contents or mem· 
ory ··. insert da<a · · · wnrm ""rt · ·· exami ne and change nil 

r-N"':.'r:ic':"R&D"Lrcr.', '!re'p~~i'r' - - - - - Assis1ance. Elc . Call (203) 354·9375 - , 
333 Lltchfleld Road. New.P.li'l'ror'd,CT 06676 
Please send the ilrm.f checked below
0 E•plor<r/ 85 Lrv•I .. A .. Kit (ASCII 

Version), $129.95 plus SJ p&h . 

0 faplom/ 85 Lrvrl "A" Kit (Hex 

Version) , $129.95 plus SJ p&h . 

0 8k Microsoft BA IC on cassette 

tape, $64.95 postpaid. 

0 8k Microsoft BASIC In ROM Kit 

(requires Levels "B," " D, " and "E"), 

$99.95 plus S2 p&h . 

D Ltvrl " 8" lS·IOOJ Kil, $49.95 plus 

S2 p&h. 

D l<nl "C" CS·IOO 6..:ord ••pondtr)

Kif, $39.95 plus $2 p&h . 

D l<vel "O" (4k RAM) Kll, $69.95 

plus S2 r>&~; .. 

0 Levrl E (£ PROM/ ROM) Kif, 

SS.95 plus SO< p&h . 

0 O•lu.c Ster! Coblnrt for Explorer/ 

85, $49.95 plus SJ p&h. 

D A Cll Kryboard/ Compufer Tor
mlnal Kii (fcaturc.s a full 128 character 

set, upper & lower case. full cursor con· 

trol, 7S ohm '"ideo outpu t convertible 

to baudot output se lectable baud rate 

RS2J2-C or 20 m~ . 110, J2 or 64 char'. 

actcr by 16 line formars, and ca n be 

used with either a CRT monuor or a TV 

set (If you have an RF modula<or) 

$149.95 plus $2.SO p&h . ' 


I 	 0 Hr• Keyp•d/ Oi•ploy Ki t, $69,95 

... __ - - -- - 

C i rcle 238 on inquiry card. 

regis ters . .. single step wi1h register d isplay a l each break pcint 
... go to exttution address. Level "A" in the Hex Version 
makes a perfec t controller for industria l applica1ions and con 
be programmed using the Nctronics Hex Keypad/ Di splay. 

Hex Keypad/Display 
Specifications 
Calculator type kci•pad with 24 
system defined a nd 16 user 
defined keys. 6 digit ca lculator 
type display which displays full 

. add ress plus da ta as well "' 
Hex Keypad/Display. register a nd sta1us in fo rmat ion . 

Level " B" Specifications 
Lcvcl 11 B" provides 1he S- 100 signals plus buffe rs/ drivers ro 
suppo rt up to six S-100 bus boards and includes: add ress 
decoding for onboard 4k RAM upansion sclec1-ablc in 
4k blocks ... add ress decoding for onboard Bk EPROM expan
sion sclec1able in Sk b locks . . . address and data bus drive rs for 
onboard expansion ... wait s1:11c generato r (jumper selec table), 
10 nllow the use o f slower memories , .. two separate S vo h 
regulato rs . 

~:v:~I. :~9."c~:a~~!'~~~~~~~~ 
motherboard with a ca rd cage, 
allowing you to plug up to six 
S-100 ca rds direc<ly into the 

0
£xplorer1BJ with L , , ~~ts·;~. ~~~i 1 y ~~::;. ; ~~~·in~~~ 
" C"card cogr. Explore r's dduxe s1eel cabi net. 

Level "C" includes a shee t mrlal supcrslruct urc. a S-card gold 
pla ted S- 100 extrnslon PC board which plugs into the mo1her
board. Jus t add requ ired number i:-r S· IOO connectors 
Level " 0 " Specifications 
Level "D" pro,•idcs 4k or RAM, power supply regulation. 
fillcring decoupling comp0nen1s and sockc1S 10 c:JCpand your 
Explorrr/ 8S memory to 4k (plus the original 2S6 bytes located 
in the: 8155A). The sta tic RA~1 can be located anywhere from 
0000 to EFFF in 4k blocks. 
Level "E" Specifications 

Level "E" adds sockets fo r k of EPROM <o use the popular 
Intel 27 16 or the T l 25 16. II includc:.s ~II so.:kc1s, po wer supply 
regula1o r, heat ink, Oltering and decoupling components. 
Sockets may a lso be u ed ror soon m be aYailable RAM IC's 
(allowing for up to 12k of onboard RAMJ. 
Order A Coordinated 
Explorer/85 Appllcatlons Pak! 
Expulmrnlrr's Pak (SAVE Sll.50)-Buy Level " A" and HCl 
Keypad/ Display ror $199.90 and get FREE Imel 808S user' s 
manual plus FREE postage & handling! 
Srudent Pak (SAVE $24.45)-Buy Level " A," ASCII Key. 
board / Cornpuier Terminal, and Power Suppl)' ror $319.85 a nd 
set FREE RF Modulator plus FREE lnfcl 8085 user's manual 
plus FREE postage& handling! 

Englnttring Pak (SA VE $41.00)-Buy Levels "A, " "B," 

"C," " D," and "E" with Power Supply, ASCII Keyboard/ 

Computer T~rminal , and six S-100 Bus Connectors for 5514. 75 

and gel 10 FREE computer grade casseue tapes plus FREE 

8085 user's manual plus FREE poslage & handling! 

Buslnrss Pak (SAVE S89.9SJ-Buy Explorer/ 8.< levels "A," 

..8," a nd "C" (wich cabinet), Power Supply, ASCIJ Key. 

board/ Computer Terminal (with cabinet), 16k RAM, 12" 

Video Monitor, North Star S-1/ 4" Disk DriYe (includes Nonh 

Sta r BASIC) with pawer supply and cabinet, all for jusr 

$1599.40 and get 10 FREE S· l/4" minidiskotlcs (S49.9S value) 

plus FR.EE SOBS user 's manual plus FREE postage& handling ! 


Continental U.S.A. Credi( Card Buyeis Oulslde ConnectlculCALL TOLL FREE 800 • 243- 7428 
To Order From Conneclicul Or For Technical 

plu s. S2 p&lt. 
0 Drluu s 1 ..1 Cablnrl for ASCII 
Keyboard / Term inal, $19.95 plus S2 .SO 
p&h . 
D Power Supply Kit( ± SV @ s amps) 
in deluxe steel cabinet. 539.95 plus $2 
p&h . 
0 Gold Plalrd S-100 BWI Connrcfors 
$4.85 each, postpaid . ' 
0 Rf Modulator Kit (allows you to 
use your TV set as a monitor) , 58.95 
postpaid . 
0 16k RAM Kif (S- 100 Board expands 
to 64k), 5199.95 plus $2 p&h . 
0 32k RAM Kit , $329.95 plus $2 p&h . 
0 48K RAM Kit, 5459.95 plus S2 p&h . 
0 64k RAM Kll,.$589.95 plus $2 p&h . 
O 16k RAM E•pansloo Kii (to expand 
any of <he above up to 64k), $139.95 
plus $2 p&h each. 
0 lnfrl 8085 cpu Ustr's Manual, 57.50 
postpaid . 

S G d C0 1 1 C 
pee• ompure-r ta e as.se.lle 

Ta(l<s, 51 •90 each or 3 for SS, postpaid. 
C! 12" Video Monllor (10 MHz band 
width), $139.95 plus SS p&h . 
0 North Sfor Doublo Drn>lty Floppy 
Disk Kif (One Drive) fo r Explorer / 
85 (includes 3 drive S-100 controller. 
DOS . and c11endcd BASIC with per

sonal izod disk operating syst em-just I 

p lug it in and you're up and running!), 

$699.95 plus SS p&h . I 

O Powrr Supply Kit for North S<ar 

Disk Drive, 539.95 plus S2 p&h . 

0 Drluu c- for North Star Disk I 

Drive. 539.95 plus S2 p&h , I 

0 E•P<rimrnfrr'• Pak (s.. above), 

$199.90 po51paid . 

0 Sludrnt Pak (soc abo ve), $319.851 

postpaid. 

0 Englntrrl ng Pak (sec above). I 

$514.75 postpaid . 

0 Buslnrss Pok (sec above), $1599.40 1 

pastpaid. 

Total Enclo>ed s 
 I 
(Conn. res. add sales tax) By- I 
0 Personal Chttk 0 M.O./Cashier's 
Chock 0 Visa 0 Master Charge I 

Bank# 
( ____) 

Acct. # I 
Signature 

----~•P· Dato --1 
Prin1 
Name I 
Address I 
City I 
Stato _ ___ Z1p _ • 

- - - - --- - -- 0 Send Me lnrorm11lon - 
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Precut Wire Wrap Wire 

PRECUT WIRE SAVES TIME AND COSTS LESS TH AN WIRE ON SPOOLS 

Kynar precut wire. All lengths are overal l, in
cluding 1" strip on each end . Colors and 
lengths cannot be mixed for quantity 
pricing. All sizes listed are in stock for 
i mmed iate sh ipment. Other lengths 
available. Choose from colors: Red. Blue, 
Yellow , Orange, Black . While, Green and 
Violet. One inch tubes are avai lable al 50¢ . 
Sla te second choice on colors when pos
sible. 

Kil 11 1 $7.95 Ki t 11 2 

Length 

2.5 inches 
3 
3.5 
4 

4.5 
5 
5.5 
6 

$19.95 
Less than 2.7C/ ft. (11 30) Less than 2C/lt. (11 30) 

250 3" 100 4" 250 2W' 250 5" 
250 3" 100 5" 500 3" 100 5'h " 
100 4" 100 6" 500 3\7" 250 6" 

500 4" 100 6'h'' 

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 1.7¢/11. (11 30) 

500 2 Y2" 500 4W' 
500 3" 500 5" 
500 3W' 500 5Y2" 
500 4" 500 6" 

1,000 Length 100 500 

5.16 6.5 inches 1.60 5.37 
5.65 7 1.66 5.63 
6.14 7.5 1.73 5.89 
6.62 8 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 

Kit 114 $44.95 #30 Spools 
Less than 1.6C/ft. (11 30) 1-4 

1000 2'h" 1000 4'h" 50 ft . 1.75 
1000 3" 1000 5" 100 ft. 3.00 
1000 3'h" 1000 5" 250 ft. 4.75 
1000 4" 1000 6" 500 ft . 8.50 

1,000 

9.84 
10.37 
10.91 
11 .44 

11 .97 
12.51 
13.04 
13.57 

5-9 10+ 

1.60 1.40 
2.75 2.50 
4.50 4.25 
8.00 7.50 

250 4'h" 100 7" 1000 fl. 14.50 12.50 10.50 

Wire Wrap Tool 
BATTERY HOBBY TOOL* 

• Auto Indexing 
• Anti-Overwrapping 
• Modif ied Wrap 

BW2630 
BT30 
BT2628 
BC1 

Tool . . ... . ..•...... . $19.85 
11 30 Bit ... .......... .. . 2.95 
11 26 Bil . .... . ....... . .. 7.95 
Batteries & Charger ... 11 .00 

·Requires 2 "C" Nicad Batteries 

JANUARY SALES! 
Solderless 
Breadboarding 
SK10 2/ $25.00 
The SK 10's umque matrix conflg
uralion is embedded In a high temp· 
era ture plastic molding . II gives you 64 
pairs ol 5 common spring contacts lor 
principle circuit construction and a 
series o f common buss strips (8) of 25 
conneclions each. 

D1mens1ons: .33"' h x 2.2"w x 6.5 .. 1 

T l Edge Card 
Connectors 

44 pin ST (. 156" centers) 
100 pin ST (.125" centers) 
100 pin WW (. 1 25" centers) 

All connectors gold plated. 

WIRE WRAP Size 

1.95 
2.50 
2.95 

Quant./Tube Price Ea. Price/Tube~IC 
Sockets 

SOCKETS 08 pin WW 52 .31 $16.12 

AN HIGH RELIABI LITY eliminates 
1rouble "' S1de·wipe" con1acts make 
l~'o greater surface contac• with the 
wide. IJal sides of your IC leads for 
pos1llYe e1ec1rical connec:l ions. 

AVAILABLE AT SELECTED LOCAL DISTR IBUTORS 

3- level Gold 14 pin 
Closed Entry Design 16 pin 

All prices include Gold 18 pin 

2-level Sockets 
20 pin 
22 pin

A lso Available 
24 pin

Sockets sold at these 28 pin
prices by the tube onl y. 40 pin 

60 .32 $19.20 
52 .34 S17.68 

23 .50 $11 .50 
21 .65 $13.65 
19 .70 $13.30 

10 .70 $7.00 
10 .95 $9.50 
7 1.20 SS.40 

ORDERING INFORMATION 
• Orders under S2S. add $2 h11ndllng 
• Blue Label or First Class. add 51 (up to 3 lbs.) 
• coos, VISA & MC orders wlll be charged shi pping 
• Most orders shlpp@d next day 
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CAlifoRNiA DiGiTAl 

Post Office Box 3097 B • Torrance, California 90503 

With Purchase of The 

FREE P~T~~~0

fis~r 
Your Cho ice, 5200 Value 

I)Graph ics Opt ion Pack age 
2) Interf ace for APPLE II 
l )TRS-80 Pri nter Int er face 

CtL11rnrnia OtgHa..l has ri:sc-nth 
r •sc:a i·du:d llu..• 1•um pJ c1r: low 
cost primer murk1.:t. It is our 
opiniun that tbc IUS ·1·W p,,fh.' r 
Tiger ls . walhout 1Joubt , 1ho.: 
mos1 vcr.s.alilc ,uuJ ufrcri; the 
best v::Uuc of any print e r C' O:it

lni,: 1111dcr $ 1 ,000. 

This qmUity dot fna1 1·1.x prin tt.•r 
incoqJ01·a1cs such fe atures ~i s 

sonw:.n"t' sclcdnblc c.:h•nactt: 1· size to n.llow prim dc11~itws uptn 13:! 
c•h;1rac1t.• r-s p~r t ine. l ·' ul/ forms hruuJllni: c·apabUitl •,-t: :Ul d tl"lH'lUr 
fot•cl 1m..·chmu;1m 1djustahlt: tO !J.5". Th1..· P apc 1· TiJ.:L• t· Is · ·ngin~c r(_• d 
to .1ct•cpl L·fth··1· po.rallcl nr HS1l2 scl'iaJ 1\SCI I. 110 / :!'.!0\".50/ GOllz. 

"'~ :::o!J:1 ,00 llus shl >ing 

CONNECTORS 
)'Ou r c.holce 
DB25 P 

ma le pl ug & hoo d 
or 

082 5 5 l•m• I• 

h 1u1! •·If•" 1h..1 C:.1 I L1<1rn l • IJ !.:lt..U n.11 
'•lr< 11.1,. \I• 1:i.:ltr·1l>tH I• 11 11r ,uii;un .. ·r pr1..
·!.1 1-. '"' "' h.1\·1· f"•·i..••nth •· 011 ,...n ,..,.,.... 

10 •1>11"1 lh.1! •1'11' .r•· 'II> llll\ llJ" !II ol 'I.I• !U I 11.l!J 1" .A !ld 11 
• '' •u1 '''"'"111..e ll!h" 1111 • 1111 111 Sv -t .. 11 '\ •10 n.11mr.1rt11r..it 

$3 .25 I ••It j\ '1~1'1'4 11 ~1: 1i1 ~;,:· 1 , 1.,''\~·:11•'i:l:!.\:: •::I• ~'..~:~: 111 11~ ~: 1 : ..M~:t;;:·,::'"'C'~~l:;~l/1':7 ~ 11 1~:· · 
n •I .. •f'• •r .n .. , 111"1 fr,.,, lf1< • un·111.u11 I ' ••11,11.(,. 11v•·r \"liUt' •'lUfll ~t11: ud r1111:, . 
11'• I \''"'"" •·••I •·r • '"'~ • 11 ill" ·••.I •...,, •••11 1•1 I lil• It• UI dlff,.1.,·nl .-lt·nrh:al IJ•·

IBK MEMOR 
lmul aoldtr . l251 .250 12.95 lit 7.SO 

COLOR• GRAPHICS• SOUNDQly. ff'. m.1 le hd. lmni w1w .12.Sunten U .95 l t t13.00 
10 lOS t.95 us Alhir so ldf'rltll . 1'0ro• l S.95 31'15.DO 

111 11!• o11•; • .:"d· ·•11 1,..,, .... I '·• !lw :.1~h·t1 .'i. •10 I•• ·~11r\tl 1·uu r
• "I·. 'to" 1 J1 h1 I.• t1)1;•ar•· i"11l..- 1u ..i: l~it>1. 

ZS 2-95 1.79 1.05 SPECIALS 
100 :z.iss. 1.67 .95 22/ U M. lm 11711J11t .I SG" ll.95 l/S S.00 
soo 2. 25 l.60 .as lS ISOuldutab .156" U .09 3/ 12,00 

It l"JI II t. I• I _...,11. hi! Ill,,,,. rcl l aY' ll! .• l•ll jlll!ll..111?!1: 

I l!r ,,., n1• 'I· '• 1 C-11111-.•I C <M1"'' (' •• •. • • , ., •• , , • )34 , i-~ 
11 '"' n· t ~ • r ,,, J I l l r .1.11u111. Con11·..11. 1·. , , • , , , ••••..• tu. Q:, 
\jtj•h ..u ·• "'""'•"· 1.•111• i\lodut.· of' \\.111 Swuch•.•..•• 1 .1 . ~;, 

$988 Ml i;: .!lu&. 
Re h il. 

f-------....::1~::.,.,:;l ·,::":,.l~. l:.:l~. l:,;:l..&..l.6/•1•2•w•ld•o ,;.po•>•t•w•/ w• .•15•6-Sl.9S 3/ SS.00 

to Pak 50+

PLU S SHI PPlNG ' 1195 

~. Shugart AssociatesIH i\.I .inft forn :u. ~:Ju 00 s:t. ~rJ 
IJ ouhl c s:·11• s~• ft G!1 , 00 fi. 00 
IJ ou•,h· .1-r:nsi lv ~d. 00 l. l'O 
IJnti!J! dDuubk 10. 00 G. GO 

7 -10- 3~ 8" II ~ r-d :i!!c;Lur 3!1 0[) J. 10 
~ l •lw(0)(10)(J6);, 1/ -l "mil!l '.J8,00 ~.!"10 
U!Jrary 1·:;11:1·· ror ;,m v abu\••· : ..-\dd $3. 00 
SJ I :\ 0 al.I [..s ~~Ile 5 . 50 
UC 100 ~Hnl L" <1ru·11.J~L" 16. 00 
uc:~oo IJ.110 C:1r1 r1 d~c 20. 00 
tf~O( ) I) 1sk C,u· t nd1~ .:- 3!.i. :>O 

T:-~o':SS t,~f:JLAPPLE II /f,If- ' 
In•t~,~~i :::::l~_<~~' ~u~~~. :: h~s ~ ~' '~ 
cvt•r ch:uigl"d a spa r k plu g slinu ld he nblc ~ .JJ 
l o llp · ~ r;;1dc his mic r ocomputer. 1 
l!ow t:~.:u1 t.'nJifornia D1gi1al offer lhcse 
m •• mor,· up - i.;t·~dc S"ts ::n 25"" hdow our contpctillon'/ 
~1n pli·, '"'e bu\' in volum 1..•, \vho lcsa.le 10 dealers and 
St.•11 tlh.: b3.l •.tJlt:l" Utn•et ly lo owners of pe r sonal m icro
SYSh:nus. . J'h,.sc 1 6~ dynmn i 4.: 1nemor.)' <'I rc ~ uits arc 
r .1l"lO t·,v prime and 11ncondllinn nJly guarai1h:cd for on e 
ful l yea r . NOW, bcfo1·c you i..: hmgc your 111ind, pick 
up lln.: I ·l epho11l• LUHI ord ·r yuur up - gr ildt: memor y 
fruni t.:a.hfon1iu I Ji~ilal. 1\dd S3 for 1'1t$80 JUmpe1·s . 

STATIC l-31 :ii-uu 100 - oC - ~uu IK+ 

21 LO".! ·150aS. 1.1 9 . ~9 . 95 . 00 . 85 
:! I L02 2~10nS.. 1. ~9 1..:.HJ I. 25 1 

:n 1-1 !IZx·I 1r. o 5 . 95 5. ~, o 5. 25 -1. 1;. •I. 50 
:JI t 1 1Kx4 :1uu a. us o. 50 8. oo 
IO·l ·l ..;Kxl 1.-10 5.95 5.JO 5.25 
I0 1·1 11-\.x- I 2;'"10 U. 95 9. 50 9. OD 
IOt:J IK--: ·1 1:)0 8. 95 6 . ;;o 8 . 00 
io-1;; lK'< 1 2;10 u. 95 u. ao !>. oo • 

'"•:!:17 tnw pow. :i . 95 5 . 5 0 5. 00 ·1. 8 0 ·I. 6 0 

SPECIA L CIRCUITS 

:n . 9.i 
~. v;, 

:!2. 50 
8,""1. 00 
~n. !.1.5 

..-\\"5 - 1013,\ U. \HI" Ltf !"• 
l·' lupp,· U1sc Cuotrol11 · t· ~ 

\\ IJ 177 I sm~ l 1..• U. :m. u:. 
WD J7tt I I h11.1hh.· D 65. 00 
WI) 1701 1\ll>.J740 

E PROMS 1-1 :; IG-GJ 6~• 

2 k. ·I ~O ·L 00 
!t.:10 tLOO 
35. 00 
:!O. 00 

SASOO·R Floppy Disk Drive 
$81: KEYBOARD KEYl'£10NIC 

I ASCII ENCODED t;,~~,'10~,~';,~ 1 1 

1~11tJJIU . .Q~ ~"l'en kt.!,";' Until p:-id 
r;~----~~_!:":" ;':': --.-cursor cont rols1'111 • mo~l ros.1 1..•( fe1•!1\•1 • w:iy 111 s l(•n· llntn 1,1 r o1·

"-'s;;u1i.: inr11n11<1tlu11, wlwn 1·.:1wJ01 11 1·• ·1 ·:111 is .1 

pr1m1 (;u· tur·. l'h·· S·\flOO ts fullv n111tpa11bl · 
w1·h lh1.: lB~I 37-10 furn;.it . \\ nt,. prnkc1 cil'
ru:o·\' , lo\\ ma m11.1i;m . ~· r. St-.ul,!<.1 1·1 qu.11!1..-. 

5449.50 
-

. ,.~s1xuso rswllches 
· ., AJJ)h::i. Lot'.:k 

Auto rcpc::n 
• •Single 5 voh. 

G lass recd. 

.: " • • - · .': NEW 
Buying a CRT Terminal ? 

Hazeltine• Soroc •Lear Siegler 
\h•ll Ir ... ou r callv insisl Uflf.>11 p11rch1;1sh1g one of thl! abuvL' 
ll't'minnls. sun•. we'll sdl ii 10 you. Uut when •he l<cy
ho111·d s l arts lo d uttbk but111 cc, lite sc1'(lt..•t1 fades ant.I the 
pnwt..·r supply JllSI c r =tp8 out don't en.LL us , compl ain to 
1h1..• manur:u~1 u1·1..·r . 701u· ch olu 
l'lt1· a11c•r1rntlv1..•. take n serious l ook :ll the 1\DDS Re"'elll 

2!"1, we have . and t•onclud •d th:tl this lermrnnl orrc rs . lhc 
h1•st val ue In lodnys mnl'k •l. f'hrougll y,wrs or r e!;c;irch 
lhL• ADDS Compnny h~s cvol vL.:d Jo l ow ma l11 Lcmu1ce . \."X
tn·111cly durahl • Cit I' tc1·mlnal co.p:tblc o r w[thsLand!ng 

10 50 100 111. 

$.9 8 ~. 88 .81.73 .66 
SPOT Miniature Toggles 

.Jfl(l(;(JJ112s 
r. from 

APPLIED DIGITAL 
DATA SYSTEMS 

w1 ltl.Jusivt· 2 ·1 hour duty c.\'«ll' . rlie lt t.'g\.• nl 2:1 fen.tun;.!$ 
lnh· l 8085 1111c1·f11woct.'ssor controlled cir1·uitry a.long with 
!hi.• <.:fu..•1-ry Switch l ongwli fe <".1.l>ncilancc keyboard. 
I H kl.·r cu r sor ;md nu meric pad tJoubl c!I to :ll l ow fo r us1..·1· 
definable sp1•da.I fonct.ions. l'n1c dc~ct~ 1Hllng lowc 1· •·as..
l~ ha l'actc rs ttlon t! wl lh fully add1·essnb lc curso r mnk<'s 
lht: Hcgenl :?5 till' ideal word processing lcrminn.l. 
l l1J.!l1~r c-solu1i o11 screen is t::t(l. 1ble of d i spl aying 96 upper 
tuuf lower t:ots1..• \SCU chn 1·J.d 4 1·s o.nd :i2 control c!>dt.:s. 
rt1i s umqu'-' (t.•a tu r (' assist in the dcbuggm i:i, of programs. 
l' ho· Hr-g..-nl 2:-1 i s H:witch sch..1•table t 11 dl s11 lay slx J;;u r o 

l>l' tlrl l\.\Jlf:.'l l agt·s .i 1lo11g wllh 1.:.a1uka11a. 
Ch.·n d y the l kg,~ 111 2f. ls nol yotu · advcral-{t" lermina.1, 
I.Jut t htu\ , J\l>US is no t vo11 1• rulvt:rnt:e tl.'t·minal co:npruw . 

wlu Wr•p 
pl u . 25 so 
I 

low prol ile 
.... 2S so 

/~~·1 •,~,:: ~. · ·; 1 1:1/ 1 1~11~C,.~ 11•1::11•11 n "'.'.'"''f:.':1',~~:~~:u~' :,:~'.';~• ,',:••1~:~:~~1 {~;~ 1:1 ,:,~;;i_;i~~~..~~~1.-
14 37<36 35 

16 38 37 36 

2' 99 93 85 

17• 16 15 
18 17 16 
19 18 17 
36 35 34 

r::c r •ti ...•uh ~ · lSI h.11111 ._11,I 11,.. 1111U j•rl~·~ \ft•·r .o.ll 11• MIJl~l ol.lt.i l •a~ IJ• <II C'lll<' r nl lillv 
11 ,. r··~nroh r'". ' ti• r ..1n •.1r• h •.,,. ... Is 1...J.,pl >t<flr•I, tho h.i;nd11l1 1• 1•l 1r ..1l m !hr llUA111!10 
cc:&J.;·h-r ...nil .-ii tt>,. i-"'"''"'w.111·f••rt1 "'"",. 1r-o1t1ll· 111 •I IU.(lo.1 .. u ... ,, ....1..-r c:-U"1•'1>11 t. r . 
\\IH • h ' lh lft •.'.•11-Uu'\ ''"J •fl•• d lhc-•'" 1"'-r.11.t· HllrY <0"•1 ..11 •• 11,~ .o l.riuill 111 ll<! · 
lu • 1.·h ll'U"•· 11r-.. i; r.1 r • .n I ··• 1~1· r ui!or · •H••I • ll h ~~••,.·i 1t.·11 .• ,. n••• 1t1.· .:ounl l'' • 

~..1('~,Jl~~: .7.;,r: :1·:.'~'::·~~. !~...·1;. -::·.~:,~"., Ill .... ,,r1i u1l" '••UlHIO.WI. 4)rl i;m .4I .:0111 ~".! .:.00. 

40 169 155 11• 63 60 58 

•Ott. KYNAR~m 
'.98 



TELEPHONE /KEYBOARD CHIPS 
AY~-9100 Pv~l1 Bunort TeleDhone Dialler 
AV~J)200- 7400 TTL 

sut.o ,. ·~imw C3 Cromemco AV·!i-9'..00 ~~~~t'1~c~l~l:~cr.;1lor
lncorporate-d AV·S·ZJ16 Ko)'Do .ird Encoaor 1• \c:ovi!S.'i7..121/ HOOUiS Koybo.ird Enc:odat Jfi. H:o~n 

SIH~N SNNIJN ,, SN741(iQN MC9l.l Ka vboard Encodor Hi lcoys
Stmorn SU7.tHN S"74UUU MC9i!J t<;oybo!trd Encoder 20 koy' " ,." ,,. " TU-ART ~;0~~~~ 11~~~~~ ,:,~·~\R:seo.iirm 18 SH14l~tl S..'l1"161tl 
SUUOJ.'f SITT.&TSN J5 S..1i1'11fiJN 

" ,, " .. " 0 ICM CHIPSDigital fg;,c :+11t'!~m 1~~~:.'1~~: ICM7114S CMOS Precision Tlmef 249SSNUIJ.111 SM1"1$.'l SW-'164,1 .. pr l1' 10rt, modoms. an o 
SN TJ~N S.''1-1~1 S.'l1416~N ICMnll5 CMOS LEO s........chffime• 19 9S 
" "" .. 

ICM 7207 Osana1or Conttoner 7 soStt14W1 S."fUelN Stm166N Interface ~~~:r 1~~"~C:,t~. ~:.~1:"' "' Pilrallol 1/0 porh, .Jncl lo 111Qopcndcn1 pro• ICM7206 SevMt Oea!U Countet 19 9S 

SNf408N ",. SNl.IMN " S!174170N '"
Sta.aom " stmaau " S.'l1.&1G1H '" 9ui m m111 CJJ 0 1oio r 11~ 1 11mors. S•ud r.) ! Uare ICM720'J Clock Genet1lor 6 91 

SQltw.:uo·s.oteu; t.lblo lrOrl'll 110-'IG,eoo baud.sm...109« ~748'tf .1' SU741nN 600 " '"' Hu vacto rca IH IOrlUr.oo 1n10Huc t1so11 Ii. NMOS READ ONLY MEMORIESS~U tDn "' SN74'!JN 115,, SN7•173N '15 illbtCI lo \U P DO ll lht!i ~OWCllfU1 'lll!IClOUI~ In· 
SN70IH S.!lll.1900 SH7.CIH.N MCMGlll 128 X9 X 7 ASCII S?inl!d Wi th Grttt< 13 50 

m 12N " SNH9U; S.!r7417SN 10 l n1 crva l 1111111 1 5 w/roal•llmo CCIPitb llil y. 
" .. uu r Uj)l tt 1uc.tmc ol o11 Z-tOmlcrop rocusor. 

MCMGSN 128 X 9 X 7 M.11h Svmbol & Piaures 13.50 

StH4 11.'f "... $!1U9;!Pj •J" SN7H76!1 " 
 MCM6'75 ml X9 X7 Alohi Conirct Ch111 Gen 13 50 

C-•olti'Ol'll'l l u....... , ....... Clone.uJl:ftlft,.n.U"'n 

~~~~~~Ml~ LANEOUS~SC~E~l~-~~~,...-~~s111.; 1.u• s1m9l!l •J s 74171/j " n.. .. .11... ;r •j ,1 ..11....... 111 HAil1 l.r1r t.tQI


S'lH I!-' 15 StHJg..u~ SN7,17iti 1io1,,...., r1s:n;r"' "°""' '"" ~- ,..._,,, ....-...... ...'"'"''QI) 
smnm 

,. 
SN1.19si; .. " H l,.l!_ l ...... llO!KiUOl.....i :::.·1;~;;·:.:!.~'~:- .. •lll 'l•llOo11 ll ... ~:. Tl074CN Ouao Lew Noise tii·let OtJ AmJI 2 49S1'1-41804 

/\,.,"-l'"•••-1ttO'!.liC.s.•n..201 
" ,,.'" 1'*4•-·-""--' 1...... .........1..... "4 ..····-  ll49'CN SMlchiog ReQUOIOI 4,49 


SN7421N Sl17'!l'1N J.00 SU74182'N 11...11-·· - 1-• N~ ·~n•n 1_,.,,,. r~ _.,I • 

20 SNH96N .. S!-mltlN " .,...,.... ,...... .,,..au....... v...., ,. .. ..,,. .._ , 
" 

........ ... .... 1111:i .......1 IJU-JU 
 ~~P ~"PJ: i$J~~=~o, ,~ ~~S.!11.t22N ",. SNN IOON SP741&4'1 ,,." ... 11/0,_,m hill 
htuwll\OIH ......,

SNmJ~ S'l74 1Di,. •• SH7416!iN ,..,, "''""''' ~ ~;~:;:..o:ICJ~"ll~tll 1 IJ'l> OL TRT-W 9!1H90 H1·Sot11d Divide 10!11 P1etcaklr 11 .95195 n~1w• ""''1 y,..,,
Sll1':2Sll " SNWOllll .." $N7"116N ..., ""'"' ~•I "'"' TTL .........,.., "'"'"'•'•""'fo• - h1..., TU•Jll 1 (Als-mbl• dl • . .. $295.00
,,. D.111i.1n.,.. 10Ut..,..,i. ~~~240 ~ho1~;;~n~:r, ~~~~l:ror 1 j _~ $.'11Ji'ti'I S~'l.ait6ff S.lfWU!j ol<-•~11"~"''<1 


S!li:lnl " SN7411IH '" SU74190N 12> t~~~~:fc~Cinc~~~n::===--;=~~~~~~~~~~1 OS0026CH slTnz 2-ptwe MOS clod GI"'' J 15 

" 

TIME X Tl001S•HJ?9f,I sm:n. S.'17419\N Tll308 27" ltd num tmplly wJ;n.itQ '1oQ'1c tMl tQ ~ 
sma:iN "113 

" 
Sut~J2lll .. " " SN741ti'li "' DISCRETE LEDS  LIOUIO CRYSTAL DISP LAY.200" dl1 .

S.1 7432'4 Stf7"12!iN smog3H ~fi1~J8 ~=1~P~r'tog~=(Spcehall ·~ ·:~CUSS II" XC556R IOd SISI . 1Z:5" dl•.Sff1-il7 N " S..'1 74 12(iN .." SN741 94N " XCSi6G oreen 41$1 ,,, 51$ 1 l0110/1 11 3\\ 011111 AIDConverter Sel 25.00lse'IFIELD EFFECI,. •• XC20~SN14JIN St0.& 13:2N SN7, IMU MCl40lP 3'h OIQ:lt Ml COrwer1e• 13 ~yelklw •ISi XC209G on1e11 • IS • 
XCSS6G clea.1 •1S1 XC209Y y.c-lltrW 'IS iS!t1.&)9tl 

" 
su1.iu&H " SN7tl96.~ "... XC556Y 

,.. • zu 
SW.f..IOU 10 SN 7.iUtrl 19 SH1H9UI LITRONIX ISQ-llT 1 SN 76477 
SN7Uln .. " SN7.&H1H " SN7·U !)l."f ...•• .200- dll . . llS0 dl1• Photo T1¥1sis1or Opto·lsoialot SOUND Ge::NERATOR.-, -~ +fi• .-.SrlN.&?11 ., XC21R SISI 
5tH.i..tlU smo.u.u SN7.&Sl00 "" XC52&G aretm <ISi 

SNUION '" SN1H99:1 ... 
XCZZG oreen 4151 XCl26R ,.. SISI (Same as MCT2 ot 4N2SJ ~=l!~=r~;:i:r!~~~~eco:•.•-• C• 

SN1H<! /t " SU74H!ltl 
"' '" S!H4125IH '".. XC22Y ylfll!Ow 4/SI xcmv yeltaw 41$1 49~ each $3.95 eachSN1.&4Sti " Sll1ol141N' ,,," SH74279N •t70~ di.a . XC526C cl~ill •ISi ;1101r.11 ~· · CHJ\RACT(OS 

S!H(J(.!4 Sll71H6N' SN7421lN 2.1' MYIOB rtd .t/SI I IUUC [NUNC lATQRS " " TV GAME CHIP ANO CRYSTAL. 190~ Cll1 .Srr7U7N " Stt74\!.0t1 .. SN742t-&1i J'5 .oes· di• . 2ocr )( '10" PAC~£\GE 
SNJ.&$1 " S..lfHmN s~m~N MV SO <ed liJSI 

'" XClllR led SISI mCLUOES CONnrcTOA ~1~:~~:.~~'.~=;,,.eir.~~:,~~~'.'~, 7.95 sel:!.N1.&SQ"t ",. smosw SH1065N XCIUG or~u •IS• TlODl ·Tu nsmlHlve $7.95" '"•• INFAA· REO LED XC111Y yollow t& IS lstmsm 20 S..'f1.t 1SJrl SJH4166N IJ4'"xl f.C '"xl/16" 11il1 T 10tHA · Rellte1l"e 1.25XC111C. XR1115 $8 •O XR2241CP I.SOEXARSNNS.Jtj ,. SH7.&ISCN 
" " srmJ67tl " 51S I 

c.leat 4/$1 
XR210 4.•0 XR2264 • .ZS 

$:.U$-9.li SN705'." SN7'390H 
S ' ,. " ,.,. "..7t~N S:nl15SN SNUJGIJI XR215 • .•O XRZS56 l .20 

XAJ20 1.55 XR2S67 2 !19$N1"60H "20 SNH!SIH ., srmmtri ,,. DISPLAY LEDS'" XR-LSSS LSO JE2206KB I9.95 XR3'03 I.25 

co.... a>40i0 MA/ I """''"Coiunon l\norto·mJ " MArl6130 Corr.n1on.Ai«t·1td ! I ..
IYP! PRICf routun l'lllct 

XR5S5 .39 XRI BOO J .20 XR"36 1.25C/MOS "" "' XR556 .!19 XR2206 4.<0 XR<IS I J.95CDJ1X11 " C0•011 " MA.~ 'l S(700IL1•1tl••tcrt 300 .'",, MAN 6141) C<11n~ta1l'I01t·mi ·OO ,..'" "" XRS67CP .!19 XR2207 3.85 XR.,94 ' 9>CD~OOl CD4012" CDJ011 ".. t.U.tl l Co1m1im~· rts:1 15 &.Wt 6750 Common Ca!ftoUe· rl'O ~ I 560 ••.. XRS67CI 1.25 XR220B 1.20 XR• 202 l .60 

co:oo; t0.iot1 

CD!OC6 " CD.C029 ..." C0~076 t.\,l,fj.I Collll'nM Galollc·rtll ,.,"' 1•1 !.l>\U67f.Q Co--nlTICil'lMIMlt·1tl .. XRIJIOP 1.95 XR2209 1.75 XR•212 2 05 

XA 1•6WI 3.15 XR2211 S.25 IR<SS& IS 
"' CD•OOO •• "' t.1.\tl lG CommGn Anw. ·llltlll JO) Ill M.1.U67.Q Common C.lll04c 1111 "" COlQ09 ".. C~Oll CO•CS1 P,WjlV Comm°"Anode:·y JOO .. OLi[U Comrt111n Anlll::.Mtfl • I lOO" "' " XA1'U 1.95 XA2212 •JS XR'739 I 15 


C04011 ,,, CD4003 MMl7~ 300 

COJ010 •• ..." CD-r.o!Jl ,,, " MMl2 CoitmonAl'IOOt·tClf ..~ 0L10ol CornmonCit:I041-rfd 300 .." XR l 489 1.95 XR2240 3.45 x.R4741 I 47 

lOO Corml"!OoCl:!!Olle "" ,., '°"°'" " Corn..-i1Gt1~1t1°"9•rtt:1 ""' 125 IM.1(17 Coit11Mn "'11DdfMrd ..
C04012 " C04~"""" ] MC14-IC9 14!15 MA!l82 Coumoo Mllde·rt!Jow ... ltl72;'J -re:I 500 ITl't YOLT$ w PAICEOIOOESCO>llHJ " C0ll>43 " UC1400 1495 l.t.lrtl4 Corm111nC&t!oll1;ot!Znw 300 Dt.1~1 ~nlmolle·rco ... ,., 

100PN1 Ailt,1P 111100CO,DIJ " CO.I).. .." MC14'11 1495 MA tJ 3620 Common Mode·BraaQe 300 ",, Common Mod•· rtd • I IYP! V<IUS w Pfll.C~ UWX13 200PN1 .I.MP 111100CD,Ot5 '" aµg_15 119 MCU-.119 !.IAtl 3630 Comtnon AAodll ·OWIOf • I 300 "'"' ot.1"7 tommon"110ae-red 
IN

04746 33 ..... -t rt 00 11/.t~ 40Qffl I ltU.i' 1M(l[lCO!Oli ., ." "" .., 
... 

MCIU]J Mlt!j 36"0 CotnrrooCJrnot1t~rll'l?f 300 91 (lt}49 (O'n!Tl(lf1tmode·rtd • 1 ltl151 ....... ..I . I CO If;~ 60CIPl'I' I llNJl 1010'J
C04017 ,.."' 
•3$ t.tCt".MlO 1.\.!I A610 CcmrnorrAr.ioor.(lrlo,:.t JOO 

" .. Ol1!1) Common Ct:!!Od4:-rtd 
""' "' ""'"' '"' ,, "" ... "' U17~ " ..... "00 rn&D06 ftlQPlV1.t.MP 10100CD~OIS 1.tc1.1501.. ""°" " Wll4rMO Common t11nodt·crr~nu• •OO ., 

CoirrnonC..11'01lt" l'lll '" 35 mTSl ol/ 100 1 '.10!)7 loo:IPIV I ltPJPCQJ01'!1 "'"50 ""°'" MC l.&562 " Wl4110 Common ilr..)l!O· llll ... ... rnn.~o CcY.nmoACtlhCOI "• ,.,., ,.,,,. 10100 
IHT~ .." "'"" 4rl00 ml600 511(!0C0J02'0 350" MCl&al Common Mode·mt : 1 ,. "'"' 

Comrnont:a:hOllt:. 1 
"" .. HWi1 <l))m 4/1 00 IN'\..18 l!lJIOOco"" "' ""' mo™ '"' CQ,1021 l l') "''" l9S MA.N•l1.t0 Common ~tkidt - rcu .. Com11100 Cal:tlode"' """""" ....'"' fN0l59 

69 

IN1$9 41100 UUIS4 JS" IOm 11/100'" ""' C0<0'2 CO<... C[).1!)1(1 "'''" "' """"" '-"• IMM.$810 Contmol!Anoi!t·pllo• 400 .. JN050l ColTUl)()flc:.ttiOOt(IJoDSOO'j 500 .." WllS9 "" '" •"""OOm ,,1.2 INHJJCD~t\.l'J "' ,. "' ..s CQ.1$11 ,,. MAN ..840 Common c.i1bo:tl: ·nt111111 •OO ., r1mM11 Cg1man1tnooe{fRDS10) 
"' .. l o'965 ,, '" 00 .. ,." 41100 UH73..I 

co~ooo ... ,,, WJ16&10 560 C ""' C:O-ION " ""°" COtSIS Common MCKM·Ol'Mlflll• D0 ~B2·nJO :Ommon ,lonoc:.t ·trll ,.. 
IN41l~

004511 '" ,,. Common MIKhH)l'lflDI : ·" llOSP-3~00 C.Ominon Mlllle-rf<d • ""'" " I•C041)1S C04Dli6 MA!166JO I lllS13J um» .. ,. """' " "" "" Comr11011Catt1110t ·0t•nge DD " Conunan C.!nD111111t0 ""' I"'
co:im " CIHC6& MAlfthtO '"' HOSP·J 40) '"' "4513~ .. -500m ,. 11a134 l w"" ""'" "C04021 '".. .," "'""' 2.25 .... ..,. Commoa ~IKIG11-Clflflge • I $01) 5081-7300 .i • 1 lQI OqH1l1CP ... 1119!t IHS23& INU42 " .."" " ""'"""· """" ,,, Com:t1411Anad4>Qlllllt0f " S091 ·7302 41/S;;JI iMgtHJfOf! 600 ,.,, rnst-11 OHl-'' " """" " ,. " I • ,." '' 7.fC163 MA.NEQO" 74COO 74C l64 2..&9 ""'""' Cclfnmon~lfllOlko·or~ "" ".. SOIHJUl Orrir1J11t11 durKMl.I • 1t 151)) INSl-15 1Nt l!l SOPl\llSll..!.tP " """" " """" ,." 2•1 2.!Q Ml\."&710 Commoll Antia:t tcd·D 0 "" ... '5092·7340 4 • 1!i.11J 0.,.1 ·He.udf:a~t '°" lfU!iG 2S" """".... 611 00 IN113' IOO PIYJS AMP I 10H(D.I 74C113 '"'""" ..."" 110 

IBO 
""'"'"' 

300 

1195 
It> ... 
,,, '" 

" ' ' 00-I JllXI 
.l'I 00 
JJIOO 
l ,1 OD 
AHDO 

A1 '"' 1CXI 
~ , 1 00 
41100 

!1 1100 
"DO 
.111 00 

""' 
~ 1 1 DO 
"411OD 
!ill 00 
"00 

'"''"00
5100 
l /100 

""" 

lMJ021t 1S LM~40T·S 11' U.113!1!1 1 19 

'"'°'" , 00 
LM34DT ·6 125 LM741Ctl/U " '"'°'" .. uo.ar.a '·" ll.11<1H4N " LMJ01WJ1'1 " LMlolflT 12 ,_,, l M7<111MI 19 

LMlDIQMi' 100 lM:MOHS '" l"'741~U " LM I 10 t.Ml.tOl · U ,,. L...11 31011 "' LM)O!IK 125 L!Al401·24 ,,, LMH~Cl-lll "u.moc:r• "' ll.1351: 100 MC l ..88N ,., 
l..Ml11N 'H ., LMJ7(1fi 19' LtCl46tll "' """" lllS L'-073U JIS lMU96'1 ., 
U.U11K 650 LMJ71 N •oo Lt.115!1611 '75 
OOllCmH ,_., 

'"""" 
,,. LN: 1741S(;P 300 

UAJ191f 130 '"""°"' " ll.&l'11Hl l.9S 
lMJ21liC ·S '" UA381N Ui lt.!290 W ,., 
LJ.!3:?ii< ·S:.' '" U~'4 ,,, LM:lO!i.lt •50 
LJ.020(-12 ,,, M!IOIN • 00 """""' ... 
l.J,IJ20(· 1!io •U FIBUlA 600 lW!ICQi~l401J S9 
lt.IJ20K·ll 13$ !IE!a29A '" lMJ905ll 

,.. 
LMl20t;·2' 135 PIEUHW 3D! u.um1 ,,. 
1.Ml2'0l·S 125 tlfs.36 1 •oo MCSSSBV 5• 
LMl2DT·S1 "' ll[S40l 6.00 ""'" ..,
u.wore llS Pl£5.UH ... LM15'50.'I ••lMJ:l'Ol · IZ ,,. NESSO!l "' 1~~1 CN ,.
U.WOT· IS '" h'tSSSV " 7SWCU " u.mo1-1 e ,,. tl[S56!1 " 75'SJCtl " U432(Jf·24 '" "'"°" 500 1~54CU ,.
LMJ2Ji(·S ,.. Plts61& 500 1~11 1 a• " LMl2"l ... ,.,,.,. 

"'" 7S492CPI " LUl39tj .. to[S65irMl '-" '""" " lli-mOK·!t 13$ """"" IJS 154!).tCN .. 
LA!3<04(~ "' HE567VM " ""''" 

,,, 
LW41J1( ·5 rn NESl0.'1 "'' RC-llSI '" LMl4DtH2 IJS LM.70.JCMJll •• RW9' l!iS 
LM340K · 15 ,,, 

lt.!71>i!f 1H " """" ... 
l<LSOO ,.. 74LSOOTIL 7-1 LSIJI 

'''''" " 74lSll9 ..,...... " 141.S.O .. 74lSIS1 "1'L503 ,, 7"lSSt " 7.flS I S~ " 7RSl).I " 
7'1.S>l 29 7.$l$1S7 " 7.&l!w.;i " 
7.tLS~!i ,. ?-1 LSIOO "' 74LS08 " 
74LS1J " NLSlfil I"

74LS09 ,, 7.ctS14 •5 i4LSUi2 125 
l4lSIO " 1'·lS1S " 74l.Sl&3 115 
741..Slt " 

~.&LS76 ,, 
l•l.516-1 ,,, 

14LS1J .. 74lS71 ,, 
1.i~s 1 1~ " 74t514 "' 

MSll .. 7ol-LS111 "' 14lSIS " 
,...,., 

"' 74lS190 115 
7.&LS20 " 

HLS!6 ,, 
l4lSl91 '" U!.Sll " HLS90 ,. 7.1.LSltl ,,, 

""" " 
HlS97 IS 1-ILS19l "' l~LS26 " 
i'4l.$93 " 74t..519" 115 

i'4l.S21 .JS 7.atSgs .. 1·.ll..5195 115 
1'LS2B ,, 74lSllll ,,, 

1-ll.S2Sa " l<L$)1) " ,.ClS107 •• 1-tlS2!!1 " 7.&LSl2 " 
7•l.S tO!I ,, 

7.f LS2SI 115 
1.f.LSl7 " 

14lS l l? " M.S260 .. 
1.tLS«I u 74lS12J '" NL..5279 " 1.ll.S'2 " 1·11•.SllS .. 7"4LS36"1 IS 

74LS!l2 " l'LSJ&I 1S 
74LS136 ., 14l'i670 ,,, 

MOTOROLA 
MC1408l7 
Mtl.&Oel& 
MCHJ9l 
MC.l022P 
MGJ06 1P 
MCW1 6'7«16) 
l.CGA024P 
MCID-lil" 
MClt».tP 

H 4 1~ · 49 SO· IOO 1·24 2$·4t...... 117 16 " • .... 22 pin LP S 31 ,. 
14 pinlfl 2Q 

" " 2.tpin lP 3B l1 
l fiOl!tlP 22 " 

,. 21 pa LP " .. 
llp.l.P " 

,. 11 .>tioinlP .. 
" 20pnl.9 ,.. 

" "' SOLDEAUIL STAN OARD [TIN ) ""'"'LP "' " Up1nST '" " " - - 28 pin ST S 9"J "' 16Cllf'ST 30 21 ,. JG-Piii ST 1 lO ,,, 
18p111ST JS " lO .aQplnSl 159 "' 24 om ST •• ., ., 

SOLDERTAI L STANDARD [GOL DI.... ,. S.30 " " - """ 
24 f)ln SG S 10 "'14 ptiSQ 35 " " ?8~SG "" 100 

16pu1 SG " " 3! 36 PiillSG '" ... 
tl11:tn Sli " " " .CD gisn SG 115 '" a"' "°" s,; lll ,, WIRE WRAP SOCKETS 

:~== ;i ~ ~~ (GOLD) LEVEL ,,3 ~~ ::::\:, 

: ::~ = :~ ~ :; .. - ~== :~
10pn 'VtW .~ .1!) .12 Cl}pot1 WN 1,7.5 

" ",,. 
\ ,45 
1.55 

'"' !d5 

'" '" 350 

'"',.,.., 
•50 

5(1-100 
lS 

.36 
•3 

·"' •• 
"115 

"" 
".. 
"'"5 

" .SS 

"" 1.30 
I.CO 

IN•SI •SO '" ~100 IN lllS ISOP1113SAP.!1' 
IN48 $A IBO •Om SrlOO 111 130 200Pl!J 3~A.V.P 
1111001 Y.JPl!J I AJAP 12,1o:i Ut1138 .tOOPl't'lSAMP 

SCA ANO FW BRIDGE RECTIFIERS 
CJ60 
C36 M 

''"'"MDA.9!0·1 
LIDA9M·l 

(10681 
MPSAOS 
MPS"°" 
TIS97 
1159!1..... 
4~10 

"'"' 1119111 
W22 19A 
2N2221A 
vmnA 
PJ."1112Pll• 
2N236tlt 
MPS236i 
2!12..., .. 

"""" '"'''"Prnta7 Pb~ 
2N292S,,_,,,,,, 
2fl'lll» 

154 "' •rxN 

"' 30 
511 00 
61100 
611 00 

175 
115 

"' .&fl 00 
111 00 
.f 1IDO 

""" 11100 
41100 
Sil 00 

"" 004/1 00 
Sq 00 
71100 
S.'I 00 

'" 11100 

2"30SS 
MJEJQSS 
2"339<! 
ZN3398 
PRJ.567.,,.,,.. 
P"JS6S 
MPS363!4 
MPSJ102 
2'll1l)l 
.iPSlTG-1 

2Nl1CS 

'""'"' 2"3106 
MPS3106 
WJ707 
2ti3111 
2N3120, 
2Ul12SA 
Wli11 
2113113,..,.,,, 

~2Hll491 

SCI' 
sc• 
rw 8AID6£ Rl.C 
rw BFUOOE Rl:C 

TORS '"'""' n mJcm 
100 2H3906 

!t ,1 00 2NJD1l 
Si t 1X1 2N1 12l 
l /1 00 PN42-'9 
A/100 Pff42SO 
J 1100 2NHCXI 
511 OD 2rlJJ(lt 
S.100 ~-«G2 
SI O'J :muDJ 
!1 1100 WU09 
SI 00 5066 
~100 WWJ 
s1100 wsoea 
S11GO 2P150&9 
!Il l 00 21:!1M 
SI OD flkS13" 

05 1•1;-<;138 
100 ?tjSl39 
?25 2N!i2rO 
100 1'$·149 

$r1 O(J '-NS9S1 

1/4 WATT RESISTOR ASSORTMENTS -5% CAPACI!~~ ~g,~~~:;;',:i co~~ 
1(1 11U,• •, •t'., • "'·' •• .. •,• tl:lp.I O:S 01 OJ 001,.f ~ 11<4 {IJ) 

ASST. 1 "' •I H'.' ...,. ,.... 
ASST, 2 ,,, 

'l)Utf'.' 11 i 11•,• ~I · 1111,, 

ASST. 3 '" 
·'' 1,.. ~. '., I.•• 

ASST. '1 ... 
ASST. 5 ,.. 

""" .• U• "I• 1• -
ASST. G !Ju 1·~1.. <.ao1.. R~r-

11: '·~ ·.• 1.•, •,1 •,l\ '.1 .• ..•r, • 
ASST. 7 ~ u ' '·' 1.1t.1 j IJ\' .; ' l,t ~. f •.• 

ASST . 8R Includes Resistor Assortments 1·7 (3 50 PCS.) 
$ 10.00 Min. Order  U.S. Funds Only Spoc Stu111 t .1 - 25t 

5G PCS 

5G PCS 

50 PCS 

5G PCS 

5GPCS 

SGPCS 

S1 .75 

1.75 

1.75 

1.75 

1.75 

1.75 

5G PCS 1.75 
S9.95 ea . 

Collf. Rc ~id1:1nt1 Add 6 % Siilo:i. To 1980 Ca11trog A11aD1tib lo -Send 41i sttmp 
Postcgo-Add 5 % p lu s S1 Insurance ~I! dBslrod l 

Jameco 
ELECTRONICS 

PHONE 
ORDERS 

WEL COME 
(415) 592-8097 

Mil /L ORDER El/::CTIWNI CS - lt'ORLDJlllDE 
1355 SHOREWAY ROAD. BELMONT, CA 94002 

ADVERTISED PRICES GOOD THAU JANUARY 

2'2ot OS Ol OJ CXMl11f ~ ~ OJ) 
H~t ~ Q.I 03 01,.r ~ G.1 OJ.5 

IOOpt Q5. GI Gl on,.r 06 OS o~ 
22'0:11 Q5 04 -OJ IM7,.r 05 GS lM 
·HO Ill Iii ·°' 035 1,..1 I? 0'1 01S 

001m1 

""' OGHml 
Otml 

1/35'1 
UIJSV 
2"3!'iV 
33/JSV 
"1JlSV 
68!lSV 

IO!JS\I 

4'1J$0\/ 
I O·SOV 
33/SO'/
41rzsv,,,,,,.,,,,.,,., 
2212'V 
22 1SO\' 
47!25V 
411Wi 
10012sv 
100/!JOY,,.,,,,, 
""""' 47012S\I 
1000/16V 
22Ul/1&V 

100 VOLT MTLAR RLM c:AfACfTORS 
11 10 117 Qttn1r 1l u 
12 10 Oi omni 21 H 
12 10 07 lint 2'7 ll 
12 10 01 2Zmt lJ 21 

• tO"... 01,.,fO TltlfTAtUMS ISOl. 101 OPACUO"S 

.. 
" " " 

?! 2l 17 IS~V .XI .26 .21 
.za Zl 17 2211!.!J . 15 .JI ,lJ 
.2i 2J 17 J312:5"' .JS .JI .21 
28 23 17 .tTfl5V .ll .2! .21 
11 23 17 {18/1SV .49 .~ .JS 

.ill 23 11 1s12sv . 1~ .611 -~9 
21 23 11 12/6V .1S .60 .~ 

MIHIA1l.JR:[ ltLUMDrUM HlC'11110LYT'IC CAl' l Cl l'OAS 
A.11.aJln ll 111,~tleais 

IS 13 10 4; .25y 15 I) 
16 U II 4 i'f~ 16 14 
14 12 09 1 OrUW 15 11 
I ~ 13 10 I 0!2SV Hi 14 
IS 13 10 I CISOV 1e 1• 
16 14 12 47/l!iV 1S 13 
17 IS 12 4 7/2.SV IS I] 
24 .10 18 .t Ti!l:N U'i 1-1 
19 . 11 15 10rl6V I" 12 
2S . 2'1 19 10 •2SV IS 1J 
N .20 18 10~ 16 u 
» .30 221 .t7/Sf'/'i 2.t 21 
32 .21 .2!i IOOll6\' 19 15 
,n ,.1 1 .38 11))!2SV 2.t 20 
.JJ .29 .'17 lllO,l5!W JS 3oO 
~ .so .45 22Dl l !iV 2J 17 
10 .sz 55 oonsv 11 n 

,,,, 
" II,,
••,, 
II 

"' II),, 
19 

" " "' " 

74C90 195 7.& C19? 2•• 
CALCULATOR CLOCK CHIPS14C!I) " 31 1'C93 1•5 1..cm ,.. RCA LINEAR··~ ,,,HCU llS 7'C9S 7.tCHIS CHIPS/DRIVERS .t.•M!ilO!l... CAJOllf 215 CA300>J1 200l9 1~Cl01 141:.'l?? 711S MMS.)11 4~,., c.<20231 CAJOl~I 160 LIMS715 !HS '"' 1'CJO l9 14C1S1 625 '-"' M...u.312 4 H'"'° '" '"""l cMom 241 00086N " l.lt.157J.8 rn14C4.2 19' 1¢1>4 JI)) 1olC92S MP.tl) I .. 4 ttCA..lO!!m l]J.\!864HC 4! 14C1S7 74C92G 1.95 MM531G Ii 95

,.. '" '" ,_., """'" CAJl)l6!-I "'130 C.\3 1301 ,,. 0.MBB6S 1.00 "'' 74CT3 19 HC IGO 2..&9 '" ....!.lil18 !>!IS<:A3069" 3" CA3 140T llS 0'.•B8H7 15•C74 74CUi1 2.49 OOC91 I., ,,, Mr.t..!iXi9 2 llS•• "'''" CA3060ll ., CAltliOI Oi.taal!J 75 
Mr.tSll11199!A .a 9Sli.'.m u ll(Jtl CA!OllO• CAlJOrn 9l/47M'U'" 

LIAIDEH lM711H c.ui:e1t• JSO C'l '00 1C It LEO 4ri'fer 150,,,,_ '" LINEAR " CA3600!• " .. ,,," l MJ.tOI( 11 lLl71l' H " '"" '" 
LMJ01c:r1tt 35 LM73Jtl IC SOLDERT AIL - LO R FIL E !TIN( SOCKET S

U.!lADIM4 '00" "' 
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MICROPROCESSOR COMPONENTS 
- --IGl4AJ1GlllASUfPOAT O~ICES--..... CPU s 1 .g!i 

'"' 8-!Uinttdi~ ,,, 
"'" Pnori~ l11Curu~ Comr.al 5:9S.,,. 

i.. Oi,K:.o~llknDrltiw l ,.ig,,,. Cl.xi.G'lle™Orl'Or..-1r ,..,,,. 81.1"0..rYtr "'.,,. sn1unContn:.C.r1Bon.Drrtt1 ... 
"'' SY'olt!llConUCll!tr '" ""' Pr~ Comm 1.'01u!Wln I 9' 
em Proo lll t1rv11 Til1lll• U .9!i 

""' r roo Ptf\'Pft 1{(1 !PPll '" "'" Proa OMA~rol ''".,,. Pr-o l nttrru11t Co!Mrot ,,95 
---aoot&100 SUP'P0111 orncu--
MC6800 l'FU 514~ 
MC&502CI" MFU .ntll Oo6, IBO A.Im ''" MC~10API' IZJJllStitlt Rim >.IS 
M.G682 T P111pl\ INlcr Allain (MC6a101 "' MCJ&28 Prw11y 1111 e11u,i Cor111011t1 120S 
MtaalOLB HINXS Bil ROM IlrlCGa.\30-llt "" MC68l<I As,nc:nronous Comnt "4J01er ,.. 
MC685' Srte111111t0111SetUIO'l•"4al)l '" Mc.6!60 O.f0Clt111s°'04111.1oau.1 129!1 
Mcm? l.a((I ti:ll MOCWtol ""- O:utt l ·Suui Bu• Tr.uu. I t.t CBTMI '" - MICAOPAOCUSOA CKIPS-Ml!CUWCOUS
ll!Of740CJ CPV $M~ 
Z&CIAC 7!0·1) CN ''" COf'l602 CPV "" "'° ""' llH~ 
6SO? cPU 11 'i~ 

I03S S--E•t I.I.PU w . doc~ ftl\.IJI , liOllnn ........, Cl'll •US 
TMS9900JL t6 ·!M MPU wrrw11w:111 . m111l.~ 

& cl¥1d~ '!J:DS 
SHlnAUllSUPIS 

MJ.\SOOH Od2S91f°'11llTlrC •SO 
MMS03H 

o..so .. _ so 
"-" 0111 l68otSUtlc so 
Mt.t:so6H 0111 llXI S.tS~llC: so 
MMSICft OU 64 IM Accvmi.rblOr so 
MMSO l6tt S001SI? flll OyN:mit "2SOH 1 02~ Dynamic "'2S1fl Hul1811 StJ~C '" ''" Ou.11 137 8!1 suuc '" 7524 51 25u.bC " >S>l Ht2 t ~c '" "" Oual256tbtSUllC '" ZS>B Oull2SQ5ut.c ... 
""' Ou1112•081 1Stanc ... 
""' Oi>Jd to S. ISUX: '" "'" '·~ '" 74 l Sli?D 4.1:4 AITf,tnF-"(TrlSU111 ,., 

uurs 
A-Y·S· llJl3 :W: i!AUO .S .Sl5 

---MICPIOf'PICICESSOPI MAN UALS--
IJ -lBIJ Ustr Ml!lual S7SO 
!.4 ·COPl802 U511 Mrm1~ I "" a.mo U$clr M~ll~ soo 

RO M"5 
"513(21417,1 C~r.ttttrGtt1tt.J'JOt(UPP1t tiM) .... 
~51lU0211 Clwldtt G!flf:f.ICO f(IO«c• Uitl "' 'S1(i trt.rKtr:i Gn~rJ1 Dll 1095 
lrlM SnDN 20•8·811 Rud ~ iv.n1ory "' !\AM' S 
11 01 2'5"GX 1 """ lU9 

""' IO:NX I "'"""' " 21 01(9101J ''''" .,.,. ,.. 
>101 10Z4XI """ '" 21LG2' 1ino: 1 S1111c "' 211 1(8.110 ,,.,, 

'"" l'5 
2112 ,,.,.. Sti lle MOS ... 
211• ID14X4 Stttk.C.!.OM "' ~ 1 1 •L HP.4X4 SUlle • SOiiislowciowtt 10 9~ 
~ 11 4 - l 11)2'4JC 4 Sui11e JDOns .... 
211'L ·J 11t2'4l 4 Sll'llC~lowGOWtf IHIS 
5101 "''" ""• "' !il3012101 -'ll96XI "'"""' ." 7J !l 9 lOX• S1inlc Ill 
74$2()(1 256X I So11ctnJt:1U: '" .g}-42 1 2!i6X I Sutic .... 
Ll'0 414 " Dy~nwc !&pin. ..s 

( M~40211 
IP~16 '" Dyn11nic: 1611!" f!SOM "' (rJJ(.4 11 81 
l.IAS40U · " ...... "" 4!itR 
llAS"4045 1 02•X~ S1alk 14.9!! 
2>17 16,J,UXI OytWnlt 350M '9S 

jhl'HIUm.IJltC) 
1i.•i.u2152 ""'' 

,,,....,,, 411 00 

P"OM 'S 
1;1)2,A. ,.,, r;..uo s SS"
:W61NTU IGK' f.PR\IM .... 
Ui1S2S 1S l(il(• EPROM •CJ .9S 
(2T 11il "lt.llQUllH »nakr •)VllCJ1ll'tf SllPPlv 
t/AS2!32 .... EflflOM "" ""' " EPROM 1ogs 
2''11511 ll)K' " (PROM ,. .. 

'"F{tq 1,1UD1J ¥Dlbi;CS. - SIJ . •SV, .. 1z.i 
>."OJ ,.., fAMOS '4.95 
OlDHf1611111l7.. llls1i11&.po1M ,., 
6331)..U7602J 256 OpmC B9o1>1 ... 
8£Sll J2X8 OPlnCoUec101 39S 
625 115 .... ~,.., 

"" BiS123 ma T11!ili1lt '" 7:18& ,,, ITLQt!Cft COll«:tor '" 741 81!!1 ,,. nL 01111nCol1 «1111 '" ?~S28? "''' St.Ille 1.95 

DI GITAL 
TH ERMOMETER KI T 

--~ - - 

- - ---  - 

Tll• P1r11rp111111• 1m IS ~" 01 1~ro1no CJu 1(1 ana r1om 111121Q ucit wil"1Du1 
amat S!Jltfd recilllremtnts fo1 be rt{(ll'Ort ind 11 11 )blr IDCnrM!imk:l1e d1Jtc!IY llllfr 
i1110:hf1 moor1n and 11mdn1I lor !Cltphont "fl~'Tlmng" ano cornm11rmi:11K1n1 In 
Jidtllllon,ll bl• "OI U1llealll!l)ll1tmMlt andlS !lulltmlinon·1U11(1$11)n, 1~·¥lillble ..... 
Q..a.la Tnnilll!ub11 M od ••. •f11&;~· $h1ll 1(1""1111. riA-ouoto l'\llfo(ILI~ 

-) 
N:ulmwm 0111 R1I• •••• •..• -.•300 a.~ 
OtU klml l t - • - •• ".. • • • • • .A.s)"UlfonoU! ~rill Im~ ID IN lrotl 1r,i1111e:I 

t1etwnnucftWrK111 I 
fl&uJfa thnn•I F11••nc:l11 ..202S fU for ~ce. 217S Kl lor ~rt 
Tra~tmlt Chnn•I F11..,1nc!u •.S.nicn llltclablt. Low (nDfrn.il'J • 1oro 1p.au.. 

1210 m11t Hlg4 02S 'flxt. 22~ ma1~ 
R1ulv•S1nlllhlfY ••.• .••.•.•• - 41511~.t«Ocn t!Ulltttoullltod 
Truunll ltnl ••••••.•• ••.•• • 1 ~ oom 11~1n'I Adjuu'~ riom & dbin 

10 - 10~bin 

Ru~i n Fr1r;utlltf loll~IK't .• Jre11nncy tt lerenu .111110.rn.a11un~ n111s=s to 
IOtQPCll'J:O.,tlrl• Un llSOCltttria2•00 tt.r 

Dlgfl al D-al 1 htlll11C1 .•••••.•.EtA RS ·132C 0110 rM (Ullem bop f1mJvrr '' 
~110&altd 1nanoo·~Wl 

P'ow.e1 Btqult1111111h ••••••••••120 YAC. sln;frl ith•M. 10 w1n:1 
l'\fsiuJ . , , •• • •• •••• •• •••••••All comoorie n11 mo11n1 011 I 11n gte 5· .ii ~ ~ 

~ r1n1tll ora111 COUii NI tom.:iontf!lt «ICIUIJ'.d 
Reo111ru i \'OM Alld!O OscilJ:u. ht<1ut11CY Ccun!., WfCl r OSOlloSCt»t to ·~~ 

TRS-80 
16K Conversion Kit 

Expand your 4K TRS·80 Sy.rtem lo 16K. 
Kit comes complato w l1h : 
•Buch UP0416 · 1 l16K Dynam ic Fhm.s l 250NS 
• Docume ntat ion tor conversion 

TRS-16K ........... $75.00 

~ 
JUST WRAP" 

• 30 AWG wi1t1 • .025"' ~uare pons 
• 0 11isy ch11 ln or • Bullt·i n cut off 

poinMo·polnt • lnclude:s 50 ft . w ira 
• No stripping or sllning requi1ed

iu st w r11p 
w• • 

~ ~ ~ 
JW·l·B 81 1111 $14.95 
JW-1 ·W While 14.95 
JW·1·Y Yell cw 14.95 
JW+R Red 14.95 

JUST WRAP' Replacement Wire 
P•'1 Nv . Co!ot Pile. 

R-JW-B Blue . . , . . . , . 50 h . , 011 • , ••••• S2.98 

• Duo I o•n •O"-•wit<h lng <Ont<OI 101 In · R-JW.W White .. - , .. . 50 fl _ ioll.. • • . . . 2.98 
rJ ootloutdo.01 ot du•I m onhorin ; R·JW-Y Yellow . ..•. . 50 h . '011 ., ••. . , 2.98 

: ~~~~~u-~o•.FL.~~ ,·:;.;'; ~o~~o 1OO"C 1R-·J_W_·_R___ Aed__• ·_·_·_· _. •_._._o_•_·· '"-'-' ._._._._._.._ 2_.9_8-1 

:~1i;%~cf11~r1:n'h~i: 1 ~~ 1 ca1s1u~reed t nv JUST lllQnn Unwrap Tool $3.49 
• Sim. w;il nut ca~&· AC wal l adep111r lnc l. WJV-\1"' 

ii;ommon ~nooa d h P lay' 
• Uica MM~ll4 i;;1ock c;hlP 
• Swltc;hH ror houri, m inutes ;ind hoto hmctlons 
• t'4c ur1 o,unv vlowiablo to XI reel 
• S imu1.ueo 'W alnut c:-ut! 
• 115VAC OPC!fllllion 
• 12 or 1-11,our o:iier.atlo n 
• ln c; l \1-ae~ .llll com ponanu. cqise .and wall tr~n•formor 
• St:o: 61i.'· .x J\'a x ll.. 

JE747 .. ... .... . ... .$29.95 

JE701 

• Br ight .300 ht. comm. ~• th · 
ode d isplay 

• Use s MMS314 dock chip 
• Switches tor hours, mfn\ltos 

end hold mode• 
• Hn e.itslly vlowo.blo 10 20 It . 
• Si mulated Willnu1 cos.e 
• 11 5 VAC operation 
• 1 2 o r 2 4 h r. opot 1n lon 
• Incl, all com::>on•n ts, case & 
w• ll iro:m sfotmor 

• Sizo : 6 ~" a 3 · 118" x n:·· 

6-Digit Clock Kit $19.95 
Regulated Power Supply 

Uses LM309K. Heat sink .. : ,_ 
provided. PC board con· -
struct lon. Provides a solid -
1 amp !;> 5 volts. Can supply up 
to , sv. , gy and ' 12V wi th 
JE205 Ad apter. Includes compo· 
ncnts. hardware and instruc tions. 
Size : 3\S" x 5" x 2"H 

JE200.... .... $14.95 

ADAPTER BOAR D 
-Adapts to JE200 
±5V, ±9V and ±12V 

DC/DC converte r with +SV input. Toriodal h i· 
speed sw itching XMFR . Short circu it p rotection. 
PC uoard construc1ion. Piggy-back to JE 200 
board. Size: 3 11," x 2" x 9/ 16"H 

JE205 .... ... .... .... $12.95 

• Siu ~ J -1/ 4 .. H.x6·518"Wx 1·318"0 

JE300 . .. . ...$39.95 

62-Key ASCII Encoder Keyboard Kit 

. 
- I , I f • ' • -. - • - ._ 

- ; • I • r • u G • I ., <Ill; .... 

I.... IS "' • (t •• " ~ • • •• \ · - -

. I I - ' ~ ; " • 'I .. • • • - - -

Tht J E6 10 62·1<ey ASCII Encoder Ke11"bm1rd 
Kit can be in t orfac.d Into mon ia ny com· 
putu syJtem. Tho JE610 k it comets corn· 
ple10 with an lndu1oia l grade keyboa rd 
switc h asse mbly 162 k& ysl, !C 's, sochts, 
connoctor, olocHon lc compone nts 11nd a 
d ouble ·sidod printed wiring bo11rd . ihe 
keyboard anemb ly requires +SV @ 150mA 
and -12V @l lOmA lor opera t ion . 

FEATURES' 
• 60 Keys gene.rat~ th full 128 char· 

111c ters, upper 1nd lower case ASCII... 
• Fully buffered 
• 2 us.or-define keys prQVlded for 

custom Bpplicat lons 
• C11p1 lock for uppor case only 

i!llpha charac te rs 
• Ulll izos 1t 2376 {40 p in ) encoder 

read only momory ch ip 
• Out pu u d iroctly compatible with 

TTLIOTL or MOS l09lc an-ays 
• Euy lntarfacing whh e 16·p1n dip 

or 18·p ln edge connetctor 

JE610 ..... $79.95 
62-Key Keyboard only . . $34.95 

HICKOK LX303 Portable LCD Digital Multimeter 

LX303 

AC..J 
CC3 
Vf> 10 
V Jl.tO 
CS I 

Digital Mu ltimeter . . . .... $74.95 
1"!1£11""' ' 1)<11 

1, !liV ·\ C A0Afl1 EJI 
MODE:D C:AAA'IOWj (;.A$( 
>:LO DC PJIOiE .-.OAPIER tUU to 101ct 
-'Ok V OC 'ROBIE 
10~""' ' DCC..11••11:S11.,.,1 

\• 
_imiil_.,,. 
••••I 

JUST l.IJRAP" Kit • 5 0 ft . oo.: otuo. wh llo . rod, 
yellow wl ra 

• Unwr.nap fn ; Tool• J UST WAAP Tool 

JWK-6 .. .... ......... .. .. .. ... $24.95 

~ 
Vacuum Vise 

V•cuum ·beud llght •du ty 
vise for 1melt componenu 
and •nemblles . ABS ccn
u1uc1lon. 1 ~·· l•wt, 1 \1,,'. 
1ravcr l.C•n b e pormonon11.., 
lnuoUod. 

• e rases 2708, 2716, 1702A, 52030, 52040. et c . 
• Era.ses u p to 4 chip s w ith in 20 minutes. 
• Malnta lnsconst1nt exposure distance of o ne inch 
• Specia l conduct ive fo am ll nar allminatH st11 t lc build ·Up 
• Built -in wfety lock to ptevent UV exposure 
• Comp.act - on ly 7 -5/8 " x 2 ·7 /8.. x 2" 
• Comp le te wllh ho ld ing tuy for 4 chlp.s 

- s,-o-.oo_M_l_n.-0-,d., _-u-.s-. F-und-, o- .-,,--s-,..- ,-s,- ,-. ,, --2-5,-----  UVS·11E ' · · · • · · · · · · · · · · · · · · · · $69.95 

~! ~~·~o~~~:~'~,t:~;;,~:~:::. Ut daslradl 19so c1101ga A"•n1bte  sond 41, namp 1 Micro- Miniature 
Joystick

Jameco 
ELECTRONICS 

PHON E 
OROERS 

WEL COM E 
(41 5) 592-8097 

MAIL ORDER El/::CTIWNICS  WORLDWIDE 
1355 SHOREWAY ROAD, BELMONT. CA 94002 

ADVERTISE D PRI CES GOOD THAU JANUAR Y 

• 2 each 100K P OIS I Linear 
Taperl 

• Printed Circu it Board 
Mou nl 

• Size: l""xl ·3/ 16"xl ·3/ 16" 

Micro-Miniature Joystick . .. $4.95 

,,<>• Continuity Te ste r and Flashlight 
Conven ient versat ile tool for quick ly 
checking continuity of dead circuits, 
swi tches, appl iances. cords, fuses, 
motors, control equ ipment, coils 
and panel boards. Also tests c ir· 
cu its for low-resis tance shorts and 
helps ldernify wires in mult i-wi re 
cables. Dozens of other uses. Plus 
the added conven ience of a handy, 
durable flashlight. Uses two AA size 
penlight batteries (not furnished) . 
Insulated clip prevents accidental 
shoning to case. Alligator cl ip has 
48" lead with plug. 

RT300 .......... .. ... .. .. ... S7.95 


DB 25 Serles Cables 

Part No. Cabfe Length Connectors Price 

OB25> ·4·P 4 Ft 2·0P25P SIS 95 ea 

oa2s> ., .5 4 Ft 1·DP25P11·25S S16.9S ea 

OB25S·• ·S ' It 2·DP25S Sl7 95 ea. 


Dip Jumpers 
OJ l4·1 1 It 1· 14 Pin SI 59 ea. 
DJl6·1 I ft 1· 16 Pm 1 79 ea 
OJ24·1 1 It 1·2J Pin 2.79 ea 
OJ l' ·l· I' 1 fl 2· 14 Pm 279 ea 
OJl6 ·1 ·16 I It 2-16 Pm 3.19 ea 
OJ24· \ ·24 1 II 2·24 Pm • 95 ea. 

Fa r CLIS !Grn Ca blU & Jum ers. SH JAMECO 1980 Call lO lot Ptlcin 

25 PlN·D SUIMINl.ATU A£ 

CONNECTORS 
(M,.ts RS232) 

lA!!I.!!!I. ~ ~ 
D825P PLUG (OI picluredl . •............. SZ.95 

DBZSS SOCKET . . • . • • • • • • • • • • . • . . . • . . J.50 
DB51Z16·1 CABLE CO VER for DB25P o1 DB25S. .. 1.75 
DB25P·i31 PLU G - Righ i An;lr - P.C. Moun l • . • • 4.95 
DBlSS-831 SOCKET - Rl1h1 Angl• - P.C. Moun 1 . . 5.15 

Printed 
..... Circuit 

JE600 HE XADECIMAL 

ENCODER KIT 


"'""' I ~----~ . kill a Llltrl !':I 0'"1P~I tc1 m1ao•

Connectors • = . .....,.. . ~~~:~:,~·:.... ...~ ..A·..·~· . )I~ u1111e111111riltl0n 
.156 Spicln;-Tin-Doublt Rud·Our t-1 • oc~:.t ci r(~ ~tl);tettt •Oii •JI t9 

Bifu1catt d Con tac u ~ 1· •41 
Fin .054 to ,070 P.C. Bolfdi • ' • • LID 1u=i:...1 ·~ \fH"f t!;1rttt 

OE'SCA•PT"IOtl PRICE ~---~ • ~~1~,,~~~'~a~ • .!ft lUf\~llQ Hi pm 

15/JOSE I5130 Co1111c11 - solder tve!u Sl.95 • OM> • 5\IOC 1e11ine:1 ra.i umtio,! 
18/J6SE 18/36 ConH1t. ls - s.older eyelel • • • • • • 2.49 fUll 4 BIT LATCHED OUTPUT-19 KEYBOARD 
12/44 SE 22/44 ContatH - ioldi!r eye!el . _ 2.9!i lritJf600 E11CO.X11tPoJQJ1ro111~11n r...-l)M1»r ,1e11411.1'1'ttlm» 

Z2144 'MV 22144 Con1.1c 1s - wi rl! ..-.-rap . , • , J.95 ¢.G!t• piiO:...cro 1.1on iotQ~l'.lll '.f'I d!;1rttS ro J 1111t:n 0103 

~ 

50/IOOWW 	 5011 00 CorHitCU - w11ewu1p (R681 ·1) . ~~==1~~.:'a~;'.:!:~!~:it';;,;:~v.~~~~:~~~~ 
(.12SSpacing) ....... · · · · · · • · · · 6.95 J lk~llt1IULt!~h·J-U~ fM~llht.5 Jl !li1Cll~llM!drn:lr111a i 1G 

rin L[O rrMICllf!i ~IO otlCii.OtD IS • lo.r~ ent.iv 'SlrObe 

JE600 . ... ...... . ... $59.95Jumbo 6-Digit Clock Kit Huad t clme l Keypad only , • ••• .. $14.95 

• Fou r .6.Xl" ' M . ~nCI t wo .JOO"'M . 

.. 

f 
1 
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Circ le 219 on inquiry card. 

JAN. SPECIAL SALE 
WAMECO INC. ON PREPAID ORDERS 

i Crt.ir (Jt.' c_ ,1 1as no t rnc lur!C)'ct ~ n lf1 1:!. ~Hl.lr 1 ~ FDC · 1 FLOPPY CONT U LLER BOARD w ill d<1ve
:I CALIFORNIA COMPUTER SYSTEMS 
 ~ l'\u9a11 pelle~ remit 5 · & 8.. drive:; up to 8 drives. FPB-1 with MIKOS # 14 
on board PROM w11h power boot up will ope rale16K 1" AM BOARD fully buffe<ed •dd•essable <n 4K Front Panel Kit ............... $119.95 
N1lh CPM ... 1nol included)blOt\l;S 1EEE 'i tarlda1d for bank add,ess1 ng 2 114 ·5 
PCBD $42.95 8Kx8 Ram 450 NSEC fully buffered, 2.5 

Kii •so NSEC S259 95 
PCBD S26.95 

FPB-1 Fron1 Panel tMSA t sue ex 01sp1ays Byte amps typical ... . .............. $99.99 

PT· 1 PRO TO BOARD Ove< 2.600 holes 4 ·· regu  or 1ns1tuc.11on smgle srep 
lators All 5·100 buss func tions. labeled . gold lingers PCBD .SJ7 .50 MIKOS PARTS ASSORTMENTPCBD 525 95 MEM-1A 8KX8 fully buffered. S-100. uses 2102 type 
PT-2 PROTO BO ARD Som.la< 10 PT· 1 e.cep1 sel· WITH WAMECO AND CYBERCOM PCBDS tams PCBD $25.95 
up to handle sotder 1a11 sockets MEM ·2 w11h MIKOS • 7 1 6K ramOM -12 MOTHER BOARD. 13 sl ot I tmonaled . 5 -1 00
~OD use woth L2114 450 NSEC . . . S249 95 

MEM ·2 wolh MIKOS '13 16K <am 
o atd only $38.75 

CPU· 1 SOBOA Procef sor bo;ud 5 · 100 w11h 8 level with L211 4 250 NSEC \ 279 95 
vec1or 1nle«up1 PCBD S26 95 SSH MEM· 1 with MIKOS • 1 450 NSEC BKRTC · 1 Re.1111me c loc k boa1a Two 1ndepP.nden1 1n · FO,.MIEAl'r C 'tBERCOM t SO LIO ST ATE MUS IC RAM s 11 9 95 
tc«up\S Sof1ware p<og1ammable PCBD S23 95 P8 · 1 2708& 2716 Programming Board w11h provisions CPU- 1 w11h MIKOS •2 8080A CPU 594 95 

!or 4K Of BK EPROM Ne external supphes reQu1re EPM -1 1702A 4K Eptom ca rd PCBD S2595 
MEM· 1 wolh ~ IKOS •3 250 NSEC SK

1e.11.1001 sockets K11 S.124.95 EPM -2 2708 • 2716 16K132K RAM s \ 44 95
EPROM CARO PCBD S25.95 CB·1 A 8080 Processor Boord . 2K of PROM 256 BYTE 

OM-12 w1lh MIKOS •4 13 s lo1 motherRAM power o n / re st Vec tor Jump Parallal pon with QM-9 MOTHER BOARD. Shon Vers ion o l 0M· 12 $89 95 boards1a1us. Kit TBD PCBD S30.95 9 Slo\S PCBD $30.95 
MB-68 B~S<c 8KX8 ram uses 7102 1ype •oms S- 100 RTC -1 1,1, 1fh MIKOS •5 real hme cloc k S54 95

MEM-2 16K x 8 Fully Buffe<ed 
buss K•I •SO SEC S139 95 PCBD S26 95 EMP ·1 w11h MIKOS •IO •K 1702 less 
MB-7 16K XS S1at1c RAM uses uP-i 10 P101cc11on 

2114 Board PCBD S26 95 
EPROMS S•9 95 

fully buffeted Kit $299 95 
PTB-1 FOWER SUPPLY AND TER MINATOR BOARD 

EPM -2 w1lh MIKOS • 11 16-32K EPROMS 
MB· BA 2708 EROM Boa<d S-100 8K8X o< 16Kx8 

PCBD $25.95 
less EPROMS S59 95 

'"' wHhOul PROMS S75 00 PCBD 528 95 8080A $9 95 2708 $8.99 OM·9 wHh MIKOS '12 9 slol mothe r 

VB-3 80x55 VIDEO BOARD 
 82 12 2 49 2114 (450 NS) tow pwr 5.99 board S79 95 
Graphic included TBD 8214 4.49 2114 (250 NS) low pwt 6.99 FPB-1 w11 h MIKOS ' 14 all parts

8224 3 49 2102A·4l 1.20 10 ·2 S·100 8 bol p a<aflef 110 pOrl ''>of boards IS fo r lor fro n1 panel S134.95 
•1udg1ng Kii $46 00 PCBD S26 95 

MIKOS PAAtS ASSORTMENTS· ARE Al l FAClORV PRIME
10·4 Two seoal 1/0 pons w~1h lull handshaking PARTS KITS INCLUDE All PARTS llSfEO AS REQUIRED 
20160 ma cu11en1 loop Two parallel 110 ports. FOR THE COMPLETt l<IT LE SS PARTS LISTED All SOCKE TS 
K11 S130 00 PCBD S26 95 INCLUOEO . 

ve .1e 64 _., 16 video board , upp-er lower case Greek. 
co mposite and parallel vid eo w it h soltware, S-100. 

VISA or MAST EACHARGE Sen<! l!ICCOun t "umber , 1rtlcrD1ni\
Kot S 125 00 PCBD $26 95 numbc1 C•PtrAHOn dale anti s19n }'OUf order Acoro l P0alol9fl 
A1 1a.r Compa tible Mo1her Boa1d. 11 x 11 111 x 'le ··. wi ll be addacl Check or money mt11. r w ill bo 1oent ooti1 p111d .,, 

Boatd only S39.95 Wo1h 15 conncc101s $94.95 US II you 1uc not a 1egu1a1 cuslome r, please u s<!' chillfgo 
castuer·s chccli. 01 postill money o rde1 . 01hc rw •$C 11'u,,o wil l 

Extended Boa rd full size . Boa rd o nly $ 9 49 P. 0 . Box 424 • San Carlos, California 94070 
be a 1wo·wcell dotay tor chcc1r, 10 clo.io C111r rns1dorus lrld 

Wuh connec tor $13 45 6'0 rai: Money tiac"- 30 day 9"1uantee We cannol r.cce-p, ro· 

SB-1 Syn lhesoz e< Board S· 100 
Please send tor IC. X1s1or 

lurnf!O tC' s thal hl'lle tiecn sotcictrea 10 Priees subjll!C I to 
and Computer parts hst ch•nge wlthoul no11ce 110 m in imum o rde r. S1.50 H twic • ch af91PCBO S42 95 KIT $135.95 on ordert lo• lh•n $10.00. 

(415) 592-1800 

WAMECO 

THE COMPLETE PC BOARD HOUSE 


EVERYTHING FOR THE S-100 BUSS 

* FPB-1 FRONT PANEL BOARD. Hex Displays, * EPM-2 16K or 32K BYTE EPROM 2708 or 2176 

I MSAI Replaceable. PCBD .. . ............. $54.95 Interchangeable.
* FDC-1 FLOPPY DISC CONTROLLER BOARD PCBD .. . . ......................... . . $30.00 


Controls up to B Discs. PCBD .. . _ . ... . .... $45.00 KIT LESS PROMS .... . ...... . ... . .. _.... $74.95

* MEM-1A BK BYTE 2102 RAM BOARD * QMB-9 9 SLOT MOTHER BOARD 

PCBD ............ . . _ ................ . .. $31 .95 Terminated. PCBD . . . . . . ....... $35.00 
KIT 450 NSEC .. . ..... . ................ $141.95 KIT ................... . ..... ... ... . .... $89.95

* MEM-2 16K BYTE 2114 RAM BOARD * QMB-1 2 12 SLOT MOTHER BOARD 
PCBD ........ . .. .. ... ... .... . $31.95 Terminated. PCBD ... ...... . ....... . . $45.00 
KIT 450 NSEC . .. ... _............... . .. $299.95 KIT . . . . .. $115.95 

* CPU-1 8080A CPU BOARD w ith Vector Interrupt. * RTC-1 REAL TIME CLOCK 
PCBD ... .. .......................... ... $31.95 Programmable lnterrups . . . . . . . . . . . . . $27.95 
KIT . . $124.95 KIT . .. ....... ..... . . ......... ..... . ... $79.95 

* EPM-1 4K BYTE 1702A EPROM * PTB-1 POWER SUPPLY BOARD 
PCBD ..................... . ... - .... - ... $29.95 PCBD .. ..... . . . .... .. . ...... . . . .... . ... $30.95 
KIT LESS PROMS ........... _ . . ..... . ... $59.95 KIT LESS REGULATORS . . .............. . $55.95 

FUTURE PRODUCTS: 80 CHARACTER VIDEO BOARD, 

10 BOARD WITH CASSETTE INTERFACE. 


DEALER INQUIRIES INVITED, UNIVERSITY DISCOUNTS AVAILABLE 

AT YOUR LOCAL DEALER 


(wmc};nc. WAM EGO INC. 11 1 GLENN WAY • 8. BELMONT. CA 94002 (415) 592-6141 
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DIGITAL RESEARCH COMPUTERS 
(214) 494-1505 

_ _ O_r_:ig:.._S_4_2_9_e_a_c_h_!__1_2_P_a_g:_.e_F_u_11_M_ a_n_u_a_1.,..,1,..,n,...,c..,..1u.,..d,,..e.,..d_F_re_e_!_ __-l bargain price! BRAND NEW! 

16K EPROM CARD-S 100 BUSS 

$59.95 
KIT 

FIRST TIME OFFERED! 
BLANK PC BOARD - S28 

USES 2708's! 

Thousands o f perso nal and b u siness systems arou nd the w orld 
use this board with complete sat is faction . Pu ts 16K of softwa·re 

on l ine at All TIMES! K it features a top qual i ty so lderm asked and 
silk-screened PC board and fi rs t run part s and sockets. Any 

number o f EPROM loca tions may be disabled to avo id any 
memo ry conf licts. Ful ly buffered and has WA IT STAT E 
ca pabi l ities 

BK LOW POWER RAM KIT-S 100 BUSS 

SALE pf\\CE 

ctrn 

21l02 
(450 NS RAMS!) 

Tho usands o f com p uier syst')m s re ly on I h is ru gged . w o rk horse. 
RAM bo ard . Designed fo r e rror-f ree. NO HASSLE. system s use. 

ASSEMBLED AND FULLY 
BURNED IN ADD S30 

Blank PC Board w/Oocumentatron 
$29.95 

Low Pro file Socket Sel . 13.50 
Suprort 1c·s {TTL & Regu lators) 

OUR 450 NS 2708'S 
ARE SB.95 EA. WITH 
P RCHA E OF KIT ADD $25 

ASSEMBLED 
AND FULLY TESTED 

ALL ASSEMBLED BOARDS 
ARE TESTED AT 4MHZ. Bypass CAP's (Dose & Tantalums) 

$9.75 

$4.50 

16K STATIC RAM KIT-S 100 BUSS 
PRICE CUT! 

16K STATIC RAM SS-50 BUSS 
PRICE CUT! 

KIT FEATURES; 
I Add1cssable as •our separa1e d K Brocks 
2 ON BOARD BANK SELECT corcu itry iCro· 
memco Soandatdl) Allows up oo 512K on line• BLANK PC BOARD W/ DATA-$33 

~ . g~·~~~~6·~~~~6~~:~~ti~=~;'~TATES LOW PROFILE SOCKET SET-$12 
5 Double s•ded PC Bo.,d. with solder mask aM SUPPORT IC'S & CAPS-$19.95 
silk screened layout Gotd plalcd contacl fingers 
6 Alt add ress ond daoo lines lully bullered ASS EMBLED & TESTED-AD D $30 
7 Kit mcludes ALL parts and sockets 
8 PHANTOM •S Jumpered lo PIN 67 
9 LOW POWER undcolSamps TYPICAL lrom OUR #1 SELLING 
1he +8 Volt Buss 

10 Blan PC Board can be populaled as any RAM BOARD! 
mH l1 1plr.01 ii K 

FULLY STAT IC 

AT DYNAMIC 

PRICES 

FOR SWTPC 
6800 BUSS! 

ASSEMBLED AND 
TESTED - $30 

KIT FEATURES 
1 Addressable on 16K 8oundar1es 
2 Uses 2 11 4 S1a11c Ram 
~ Runs at Full Speed 
4 Double sided PC Board Solder mask 
and ~i lk screened layout G )Id hngprs 
5 ~ I Palls and Sockets one tuded 
6 Low Power Under 1 5 Amps T yp1ra1 

BLANK PC BOARD-S26 COMPLETE SOC KET S ET- S12 
SUPPORT JG'S AND CAPS- $19.95 

PROC. TECH . QUITS THE MICROPROCESSOR BUSINESS! 

FACTORY CLOSE OUT - SPECIAL PURCHASE! 
#16KRA 

16K S-100 Dynamic Ram Board 

$149.95 
We pu rchased th e remain ing inventory of PT"s popu la r 16K Ram 

Bo ard w h en th ey recen t ly closed lheir plant Don 't m iss the boat 1 

These are b rand new. fully tested . A SSEM B L ED and ready to g o. 
A l l are so ld w it h ou r standard 90 day limit ed warran ty '! 

Perfect for S-100 Z80 CPU CARD 
OEM's 

WIRED! 
NOT A KIT! 

14 MHZI 
ASSEMBLED AND TESTE D! READY TO USE! Over 3 years o f design 
elforts were required to produce a TR UE S-100 Z80 CPU at a genuinely 

Z-80 PROGRAMMING MANUAL FEATU=~50, 4 MHZ Oporollon. "' Gcnorates MWRtTE. so no l•ono rane l requored 
By MOSTEK. or ZILOG. The most detailed explanallon ever on the *Jump on reseo capnbtlloy * 8080 Signals cmutaocd tor s-100 co11p"'ab1to1y 
working of the Z-80 CPU CHIPS. At least one full page on each of the 158 * Tep Ouahly PCB Siik ScrPcnrd Soldo• Masked Gold Plalrd Canoart Fonger• 

z-80 instruclions. A must re ference manua l fo r an y user of the Z-80 300 NEW! G.I. COMPUTER SOUND CHIP 
_ _p_a_g_e_s. _________________S 12._5--; AY3-8910 As fea tured in July. 1979 BYTE' A fantas tically po 111 erfu l Sound ___ _.___9_

& Music Generator. Perfect fo r use with any 8 Bil Mi<.roprocessor LOW POWER - 250NS 8 FOR Contai ns: 3 Tone Channels. No ise Generator. 3 Chan.1els o f Ampli tude 
2114 RAM SALE! SSS Control. 16 Bit Envelope Period Contro l. 2-8 Bui Pa rallel ·/0 . 3 D to A 

4K STATIC RAM'S. MAJOR BRAND. NEW PARTS. Converters . plus much more! All in one 40 Pin DIP. Super em.y to in terface 
These are th e mosl sought after 2114's. LOW POWER and 250NS FAST lo the S-100 o r o ther busses 
SPECIAL SALE: 57•• ea. o r 8 For S55 SPECI AL OFFER: S14 .95 each Add S3 for 64 page Oat< Mamrnl 

TERMS: Add S 1.00 po:>tage we µay bal~nce . 0 1 de1s undtl• S15 add 75<.Digital Research Computers h<mdllng No C.O.D. We accept Visa and M11sterC h111ge Te> Res add 5°1> 
(OF TEXAS) Tax Foreig n o rders (excepl Ca nada) add 20•,, P & H 90 Oa:1 Money Back 

P.O. BOX 401565 • GARLAND , TEXAS 75040 • (21 4) 494- 1505 Guarantee on all •terns. 

NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA. THE SUPPLIERS OF CPM SOFTWARE. 
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Apple"ll DYSAN DISKETTES 

THE CADILLAC OF THE personal 
FLOPPY DISKScomputer. AT LOW LOW PRICES 

8" (BOX OF 10) 
3740/ 1 sgl side / 

sgl density 4.00 ea 
3740/ 1 D sgl side/ 

dbl density 6.50 ea 
..... iii I Ill~""" • s ., " 
'II ·~ •rr••"'=,.~·~•.•-_~.• • 5 " (BOX OF 5 ) Disk II with contro ller $495. 

Disk II without controller $425. 104/1 solt sector 4.00 ea 
PASCAL Language Card $399. ~:::;;::;;;;;;;;;::::;::;;;;;;;;;;;;;;;;:;=i 107/1 10 sectors 4.00 ea 

105/1 16 sectors 4.00 eaALL Apple made boards 
For each 2 boxes ol 800 or 425% oft list price 


European Apple models available 
 boxes ol 500 you get one plastic 
storage case . but hurry 

supply is limited. 

EPSON {A SEIKO COMPANY) 
TX-80 Printer wit h Graphics 
Capabilities. 7x6 dotmatrix. 

ATARI BOO~~~~f~rSystem
Packed with: Computer Console, 
Basic Language Card. Education 
System Master Cartridge. Cassette 
Recorder. TV Modulator. BK Memory 
{expandable lo 4BK). Power Supply 
& all Books and Manuals $849.99

ATARI 400 Personal Computer
KIM System tor less 
Packed with . Computer Console . 
Basic Language Cartridge. Power 
Supply. TV Modulator. and all 

Books and Manuals $469.99 
ATARI Program Recorder $69.99 
ATARI Sollware.Roms.Casselleo 

25% oll lis t price 
ATARI Expansion Memory : 

BK Module $99.99 
16K Module $199.99 

~IG. M100 
Electron ic Language Translator 

$179.95 ~ FRENCl°1 

SPANISH 
\lALIAl'I 


• • c::o • Cl.I
GERMAN 
Parallel {Centronics) standard BO JAPANESE

Model 2022* $849. cols. Tractor Feed Model $695. Language Modules $22.95
Friction Feed Printer Friction Feed Model $595. 

Model 2023 • $749. 
WORLD FAMOUS S()\ly.·rnoNnRoN·· Popular Compu ter Interlaces APPLESTICK • MORE FUN 
Sharpest picture color televis ion-15"Diag, • neecl a IEEE 10 PET cable 45.00 available for only $79. AND GAMES! 2 in 1: a Joystick and 

35

H
now comes wi lh direct input video. Gel 0 ' M> IEEE 10 IEEE cable .oo (inc luding cables) Game Paddles all in one box $49.50 
your ··COLOR MONITOR" lor lhe Apple 11 . . . . 
or Atari lor only $495.00 Prices sub1ect lo change wllhou t notice. fffi M ICRa 

VISA and MASTER CHARGE WELCOM E. Allow 
Plastic Floppy P!astic Floppy 2 weeks lor cashiers check to clear, 4 weeks for 
Disk Holder .. Disk ~~ld~r .. personal checks.Add 2% for shipp ing and BUSINESS WORLD 

0 015{up 10 l O) 8 $3.95 1 P $3.25 handl ing. Ca li!. residents add 6% sales lax . 1sa1a Haw1home Bou1eva1d 
16K RAM se1 0 1s411s·s 200 ns or better $65.00 U.S. and International dealer inquiries invited. Lawndale Car.iomta 9026012131 371-1660 

Circle 222 on Inquiry card. 

~p 
11542-1 KNOTI ST. MICRO BYTE MICROBYTE 
GARDEN GROVE, 16K RAM BOARD 32K RAM BOARD 

CA 92641 • FULLYS-100 •FULLYS-100 
cornceuter = (800) 854-6411 COMPATIBLE COMPATIBLE 
pro ucts, inc. (714) 891-2663 • USES LOW-PWR 4Kx1 •USES LO-PWR 4Kx1 

MM 5257 STATIC RAM MM5257 STATIC RAM 

4116's IMSAI CONNECTORS 
•2MHZ OR 4MHZ • 2MHZ OR 4MHZ 

(250NS) 
•4K BANK •BANK ADDRESSABLE 

100 PIN• SOLDERTAIL ADDRESSABLE 
•EXTENDED MEMORY 

ADD-ON MEMORY $3.00 each 
•EXTENDED MEMORY 

MANAGEMENT 
FOR APPLE, TRS80, HEATH MANAGEMENT 

•8 - BIT OUTPUT PORTOR •NO OMA RESTRICTIONS 

8for $64.00 10 for $2.75 each 
•ASSEMBLED & TESTE D • NO OMA RESTRICTIONS 

2M HZ $250.00 2MHZ $525.00 

16 for $120.00 WRITE TO US FOR 4MHZ $265.00 4M HZ $540.00 

FULLY GUARANTEED OUR NEW CATALOG 

2708's SPECIAL 
LO-PRO SOCKETS SA800 g~~E 2716's 

1·24 25·99 100 Up INSTALLED IN DUAL 5VOLTONLY 
14PIN .15 .14 .13 CAB INET W/PWR SUPPLY 

450NS.ASSEMBLED & TESTED 

450NS. 
.1@ 12VOLTS 16PIN .1 6 .15 .1 4 

$35.00ea.18PIN .19 .17 .15 (1) DRIVE INSTALLED 

CERAMIC 20PIN .27 .25 .23 $695.00 8/$250.0024PIN .35 .31 .27 (2) DRIVES INSTALLED 

8.00 each 
CAPS 28PIN .40 .33 .29 

$1125.00 

10¢ each 40PIN .50 .46 .41 8251 
OR OR REGULATORS MISC. COMPONENTS 4MHZ/U-ART 

8 for $60.00 
100/$9.00 320T-5 .... (.80) LM324 .75 2104 1 .50 

$5.00 ea.4108 3 .00 
320T-12. .. (.80) LM348 1.05 

2732'sORDERING IN FO TERMS 340T-5 .... (.75) LM377 1 .25 MCM 6574 
CHARACTER 

NAME, ADDRESS, PHONE WE ACCEPT CASH. 340T-12... (.75) LM380 .75 GENERATOR (4K) E-PROM SH IP BY: UPS OR MAIL CHECK. MONEY ORDER 
78H05 . .. (5.00) LM556 .75SHI PPING CHRG: ADD VISA & MASTER CHRG 

$7.00ea. 

5 VOLTS 
$2.50 UP TO (5) LBS. (U.S. FUNDS ONLY) TAX: 

78L12 . .. . (.35) LM3900 .50 
$95.00 ea.6 % CALIF. ONLY 
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(Formerly the CPO Shop)When the people 
behind the products count! 

As the CPU Shop, we have been dedicated to meet
ing the needs of the microcomputer user. The suc
cess of the CPU Shop has led to ComputerCity
the merging of our manufacturing, wholesale and 
mail order divisions with our rapidly expanding re
tail outlets to provide the increased products and 
services the microcomputer consumers of today 
and tomorrow want-and need. We remain dedi
cated to providing the same service, technical assis
tance and fair pricing you've come to expect from 
the CPU Shop. 

David C. Lourie, President 

ComputerCity Sampler 
Disk Drives 

When you're ready to add disk storage to your TRS-80*, we're here to help. 
Our CCI- lOO'M and -200 "' drives offer more capacity than Radio Shack 35-Track (85K Bytes) drives. These drives 
are fully assembled, tested and ready to plug-in the moment you receive them. They can be intermixed with each 
other and Radio Shack drives on the same cable. 90 day warranty. 

CCl-100'"' 40 Track ( 102K Bytes) $399.00 CCl-200 '"' 77 Track ( 197K Bytes) $675.00 

Printers DISKETTE TRS-80* 

Letter Quality High Speed Printer BUSINESS SOFTWARE BY SBSG 


Free enhancements and upgrades to registered 
eludes TRS-80* inter
NEC Spinwriter: In· 

owners for the cost of media and mailing. 30 day free 
face software, quick lelephone support. User reference on requesl 

change print fonts, 55 
 Fully Interactive Accounting Package: General Ledger, 
CPS , bidirectional , Accounts Payable, Accounts Receivable and Payroll. 
high resolution plot· Report generating. 

ting , graphing, pro
 Complete Package (requires 3 or 4 drives) $475.00 

portional spacing and Individual Modules (requires 2 or 3 drives) $)25.00 

tractor feed assembly. 90 day warranty $2979.00 Inventory II: (requires 2 or 3 drives) $ 99.00 
Also: Centronics, Paper Tiger, HI Plot Digital Plotter Mailing List Name f, Address II 

(requires 2 drives) $)29.0016K Memory Up-grade Kits 
Intelligent Terminal System ST-80 Ill : St50.00Fast and ultrareliable $99.00 
The Electric Pencil from Michael Shrayer $)50.00

DISK OPERATING SYSTEMS 
File Management System: $ 49.00

NEWDOS by Apparat+ $49.95 
Budget Control Program II by CSA $ 49.95NEWDOS "PLUS" by Apparat+ $99.95 
Cash Register System II by CSA $ 99.00

DOS 3.0 by the original author of 2.1 $49.95 

ll 

TO ORDER CALL TOLL FREE 1-800-343-6522 
Massachusetts residents call 617 /242-3350ComputerCity 
RetaU Store Locations: 


175 Main Street, Dept B· 1 Charlestown, 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 


Visa and Master Charge accepted 

"'CCl-100 and -200 are ComputerCity Inc. trademarks 
• Tandy Corporation Trademark +Requires Radio Shack TRSDOS"*' Franchise and dealer inquiries invited 
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Circle 225 on Inquiry card 

ALL PRIME QUALITY - NEW PARTS ONLY BECKIAN ENTERPRISES SATISFACTION GUARANTEED. 

EDGE CARD CONNECTORS: GOLD PLATED: 
Abbreviations: S/E Solder Eye . S/E Sold Tai l: W/W Wire Wrap. 

'D' TYPE SUBMINIATURE CONNECTORS. 
BRANO: TEXAS INST. 

. 1se · CONTACT CENTER CONNECTORS.PART #DESCRIPTION. Raw Sp. i-9p<. 1D·24pct. 25pcs. Up. 
PART # DESCRIPTION. Row Sp. 1·9p<. 1D·24pc1. 25pu. Up. QUANTITY
15105 6112 SIE PETIN SC .140 II.BO 11.65 lt .454070 501100 lmullCrom. .250 13.9500. 13.55••· 13.15oo. PART NUMBER DESCRIPTION. 1·9p<1 . U·24pu. 25 ·99pCI.
16110 8112 SIT PETJNSC .14 0 1.85 1.65 1.504090 501100 lm11I WJW .250 4.30u. 3.85H. J.45H. 
15137 8/12 srr PETINSC .200 1.80 1.54 1.45 DE 9P Mali 11.BOoo. 11 .4000. 11.JOoo.BRANO: SULLINS: U.L Rog. 
15175 Bl· SIE Sg1o Row . . 1.70 1.50 I.JO129865 50)100 Solder Eye .140 6.80... e.1 0... 5.4511. OE 9S F1m1 l1 2.2511. 2.0011 . 1.9011. 
15210 I 0120 SIE .140 2.15 1.95 1.70 DE 110983·1 2 pc. Grey Hood. 1.5000. 1.3500 . 1.20...129870 501100 SIT lmsai .250 4.50eo. 4.1011. 3.70 
15275 10120 SIT .140 2.0 0 1.85 I.BO129875 501100 WJW lmHi .25D 5.25 4.75 4.20 

DA 15P M1l1 2.3511. 2.l6H. 2.00...15435 12124 SIE PET .140 2.BO 2.35 2.10129885 501100 SIT Alto Ir .140 4.95 4.45 l.95 
DA 15S Fem1l1 J.2511. J.1011. 2.90••· 

15445 12124 srr PET .200 2.75 2.50 2.20 
15440 12124 srr PET .1 40 2.85 2.40 2.15129990 501100 SIT Cromom. .250 4.75 4.25 3.8D 

DA 5121 \.1 1. po. Groy Hood 1.4 011. uo... l.15H. 
OTHER .125" CONTACT CTR CONNECTORS: DA 61228 ·1 2 pc. Black Hood 2.5000. 1 .1511. 1.QQea. 

mos 2 2144 S!E No Ean .140 4.15 3.75 3.35 
15505 15130 SIE GRI Koy .140 2.50 2.25 2.00 

OA 110853-2 2 pc. Groy Hood 1.60u. 1.J5u . 1.3000. 
12759 3Bl72 srr .140 5.40 4.85 4.35 

15510 15130 srr GRI Key .1 40 2.40 2.15 2.95 
15515 15130 WJW GAi Koy .200 2.60 2.35 2.10 

DB 25P M1l1 2.8011. 2.8011 . 2.4000.
1560D 18136 SIE .140 J.35 3.05 2.7012190 40)80 WIW .250 8.30 5.85 5.00 08 25S hmale uo ... 3.40H. 3.20n.
15810 18138 SIT .140 3.00 2.70 2.40 

OB 51212·1 1 pc. Grey Hood 1.5011. 1.3011. 1.10...
15815 18136 WJW .200 3.60 J.20 2.90.100 " CONTACT CTR CONNECTORS: DB 51226·1 2 pc. Black Hood 1.9011. 1.65•• · l.45u.
16700 22144 SIE KIMl'IEC .140 2.98 2.90 2.75\0046 I 3126 SIE No Em .140 J.40 J.05 2.15 DB 110963·3 2 pc. Grey Hood 1.7511. 1.5000. 1.J5u. 
15105 22144 srr KIMJ'IEC .140 3.98 3.30 J.DO102BO 25150 SIE TRS 80 .140 4.50 4.05 3.80 
151\0 22144 WIW KIMJ'IEC .200 J.49 3.20 2.8510175 20140 SIE TRS 10 •140 5.85 5.35 4.75 oc JJP Mola 4.2011. 4.0000. J.70H. 
15B75 25)50 S/E .140 4.65 4.20 3.7510180 20140 WJW TRS 80 .200 3.30 3.00 2.1 5 DC 37S F1m1l11 6.ao... 5.7511. 5.5QH. 
15880 2s1so srr .140 4.55 4.10 3.6510190 20/40 srr TRS 80 .1 40 3.20 2.90 2.55 DC 110963-4 2 pc. Groy Hood 2.25H. 2.0Du. us... 

10485 36172 SJE Vecror .1 40 5.50 4.90 4.40 15885 25150 WIW .200 4.85 4.35 3.90 
DO SOP Milo 5.5011 . 5.IOH. 4.7500 . 

10500 38172 SIT Voclor .140 5.70 4.20 4.80 
16115 39172 SJE .140 6.50 5.85 5.2D 10490 38112 WIE Vector .200 5.80 5.25 4.85 

DD 50S Fem1le 9.4011. 8.6011. 8.oo... 
10535 40180 sre PET .1 40 5.85 5.35 4.15 

1612D 38172 SIT .140 6.55 5.80 5.25 
DD 51216·1 1 pc. Grey Hood 2.4011. 2.20... 2. oou. 

10540 40180 WJW PET .200 6.00 5.40 4.80 
16125 38112 WJW .200 6.75 B.10 5.40 

DD 110983-5 2 pc. Groy Hood 2.6011. 2.4001. 2.10... 
\0550 40180 SIT PET .1 40 5.80 5.25 4.65 

16145 36172 SIT .200 6.50 5.85 5.20 
16235 43186 SIT Mot 8800 .140 6.60 5.S5 5.30 

D 20418-2 Hardware Set .9011. .ea... .10.. .16240 43188 WJW Mal &BOO .200 7.80 7.05 8.2510585 43186 SIE COSIHF .140 8.95 B.25 5.55 
11 Hood Sall16280 43186 SIT Mot 8800 .200 6.50 5.85 5.2010805 43188 SIT COSIELF .140 a.ea 5.95 5.30 

16725 43186 SIE Mot 8800 .1 40 7.20 6.50 6.1510595 43188 WIW COS IELF .200 8.90 6.20 5.95 
10615 43188 SIT COSIELF .200 8.80 6.10 5.40 

COOLING FANS.l.C. SOCKETS GOLD. TERMS: MINIMUM ORDER: $ 15.00 ADD $ 1.35 For1.C. SOCKETS TIN. E.xtr1 Quill. WJWRAP 3 TURN Handling & Shipping . Orders over $30.0 0 in the U.S.A. 
14 pin t0.40 ... We Pay the Shipping . CALIF. RES IDENTS: Please Add 
16 pin 0.44 ... 

14 pin 10.15 ... I lo 4 $18.00 ... 
16 pin 0.17 ••. 6% Sa les Ta x. 

NOTE : NO C.O.D. OR CREDIT CARD ORDERS WILL BE 
5 "9 11.00 ... 

808DA PRIME. ACCEPTED. 
16.00 ... 

CONNECTORS FOR CENTADNICS JOO SERIES. BECKIAN ENTERPRIESElA 8 CONDUCTOR CABLES Bit. Long. Amphenol 57 ·30360
CLASS #1 Type C1blu. MAIL ORDERS TO: P.O. BOX #30891 ta 4 pt2. 19.00 ••. 

1. Ill 4 pn. 123.0D 5 to 9 pcs. 7.00 ...
5 to 9 pCI. 20..00 SIMI VALLEY, CA 93063 

POWER TRANSFORMERS (WITH MOUNTING BRACKETS) 

ITEM USED IN PRI . WINDING SECONDARY WINDING OUTPUTS SIZE UNIT 
NO. KITNO. TAPS 2 x 8Vac 2x 14Vac 2 x 24Vac W x D x H PRICE 
T1 1 OV, 110V, 120V 2x 7.5A 2x 2.5A 3:V.. " x 35/s" x 31/a'' 21 .95 
T2 2 OV, 110V, 120V 2 x 12.5A 2x 3.5A 33/,l" x 4J/e" x 31/s'' 27.95 
TJ 3 OV, 110V, 120V 2 x 9A 2x 2.5A 2 x 2.5A 33M"x 43Ai"x 31/s" 29.95 
T4 4 OV, 110V, 120V 2x 4A 2x3A 33/4' 'x 35/s" x 31/s" 21 .95 

POWER SUPPLY KITS (OPEN FRAME WITH BASE PLATE, 3 HAS. ASSY. TIME) 

ITEM USED FOR @+ 8 Vdc @-8 Vdc @+ 16 Vdc @- 16 Vdc @+28 Vdc SIZE W x D x H UNIT PRICE 

KIT 1 15 CARDS SOURCE 15A 2.5A 2.5A 12"x 6" x 4Ys'' 51.95 

KIT 2 SYSTEM SOURCE 25A 3A 3A 12" x 6" x 4Ys" 58.95 

KIT 3 DISC SYSTEM 15A 1A 2A 2A 4A 14"x 6" x 47/s'' 66.95 

KIT 4 DISC SOURCE BA 1A 5A 10"x 6"x 4W' 49.95 

EACH KIT INCLUDES: TRANSFORMER, CAPACITORS, RESIS., BRIDGE RECTIFIERS , FUSE & HOLDER. TERMINAL BLOCK, BASE 
PLATE, MOUNTING PARTS AND INSTRUCTIONS. 

DISC DRIVE POWER SUPPL y "R3" ASSY. & TESTED, OPEN FRAME, SIZE : 9" (W) x 5" (D) x 5" (H) ......... .. 59.95 

SPECS: + 5V @ SA REGULATED, - SV @ 1A REG., + 24V @SA REG ., SHORTS PROTECT. 

IDEAL FOR 2 SHUGART 801 /851 OR SIEMANS FOO 100-8/200-B DISK DRIVES & ROCKWELL AIM-65. 


SHIPP ING FO R EAC H TRANSFORMER: $4.75. FOR EACH POWER SUPPLY: SS.OD IN CALIF. S7.00 IN OTHER STATES. CAL IF. RES IDENTS ADD 6% SALES TAX. OEM WELCOME. 
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Quest Super Basic 
Que st . the lead er in Inexpensive 1802 systems 
announces another first. Quest is the first com· 
panywortdwide lo ship alull size Basic tor 1802 
systems. A complete !unction Super Basic by 
Ron Cenker Including lloallng point capability 
with sci•ntilic notation (number range : .17P'). 
32 bit Integer : 2billion; Multi dim arrays:String 
arrays: String manipulation: Cassette 110. Save 
and load. Basic. Cata and machine la nguage pro· 
grams: and over 75 Statements. Functions and 
Opera tors . 
Easily adaptable on most 1802 systems. Re
Quires l2K RAM minimum to r Basic and user 

Ell II Adapter Kit S24.50 
Plugs into Ell II providing Super El l 44 and 50 pin 
bus plus 5· 100 bus expansion !With Super Ex 
pansion). High and row address displays. s1a1e 

s oplional S18.00 . 

Sam• day shipment. First line pa~s on ly . 
factory tested . Guaranleed money back. 
Duality IC"sand other componenls at fac
tory prices . 

INTEGRATED CIRCUITS 
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NEW PRODUCTS! 

SuperColorS·1DDVi~eo K11$99.95 
Expan_dable to 256 x 19? h19h resolution color 
graphics. 6847 with all display modes computer 
contralled. Memo"! mapped. 1KRAM expanda· 
blelo 6K . S-100 bus 1802, 8080. 8085.Z80 etc. 
liremlln Color Video Kit $59.95 
32' 16 .alpha/numerics and graphics: up to a 
colors with 6847 chip: 1K RAM at EOOO. Plugs 
into Super Ell 44 pin bus . Not expandable tohigh 
resolu ~on Graphics. 

and mode LEO "
1802 16K Dynamic RAM Kit S149.00 
180215·100 e•pan dable to 32K. Hidden relresh 
w/clocks up 10 4 MHz wino wai l states Addi. t6K 
RAM $79.00. 

programs. Cassene version in stock now. AOM 
versions coming soon with exchange privilege 
allowing some credit for cassene version . 
Super Basic on CasseHe S40.00 
Tom Plnman's 1802 Tiny Basic Source listing 
now available. Find oul how Tom Plnman wrote 
Tiny Basic and how lo gel the most out ol It. 
Never offered bmore . $19.00 
S-100 4-Slot E.rpanslon S 9.95 
Super Monitor Vt .I Source Listing $15 .00 
Coming Soon: Assembler, Editor, Dlsassem· 
bier. Do\IAD, Super Sound/Music. EPROM pro
grammer. 

RCA Cosmac Super Ell Computer $106.95 
Compare leatures b•fore you decide 10 buy any 
other computer. There is no other computer on 
the market today that has all the desirablebene
lits of the Super Elf for so Ilute money. TheSuper 
Ell is a small single board compu ter that does 
many big things. It Is an excellent computer lor 
training and for learning programming with Its 
machine language and yet it is easily expanded 
with additiona l memory, Full Basic . ASCII 
Keyboanls , video character generatlon, etc. 
Belo reyou buy another small computer. see if It 
Includes the following lealures: ROM monilor; 
Stale and Mode displays; Single slep; Optional 
add ress displays: Power Supply; Audio Ampliller 
and Spea~er : Fullysockeled tor a111c·s: Real cost 
of in warranty repairs: Full documentation. 
The Super El! includes a ROM monitor tor pro· 
gram loading, editing and execution wilhSINGLE 
STEP tor program debugging which Is not In· 
eluded in olllers al lhe same price . With SINGLE 
STEP you can see the microprocessor chip opera· 
ting with the unique Quest address and data bus 
displays before, during and aher executing in
st ructions.Also. CPUmode and inslruction cycle 
are decoded and displayed on 8 LED indicators. 
An RCA 1B61 video graphics chipallows you to 
connectloyourownTV with aninexp•nsive 111deo 
modu lator to do graphics and games. There is a 
speaker syslem Included for writing your own 
music or using many music programs already 
wri tlen . The speaker amplttier may also be used 
to drive relays for contro l purposes. 

A 24 key HEX keyboanl Includes l 6 HEX keys 

plus load, reset, run , wall , lnpul. memory pro· 

tect, monllor select and single step . Large, on 

board displays provide output and optional high 

and low address. There is a 44 pin standard 

connecto r slot for PC cards and a50 pin connec

tor slot for the Quest Super Expansion Board . 

Power supply and sockets for all 1c·s are In· 

elu ded in the price plus adetailed l 27 pg , lnstruc· 

lion manual which now includes over 40 pgs . of 

software info. Including a series ol lessons to 

help get you started and a music program and 

graphics target game. 

Many schools and universities are using the 

Super Ell as acourse ol sludy. OEM 's use 11 lor 

training and research and development. 

Remember, other computers only oiler Super Ell 

leatures at add itional cost or not al all. Compare 

before you buy. Super Elf Kil $106.95, High 

address option $8.95 , Low address option 

$9 .95. Custom Cabinet wilh drilled and labe!led 

plexig lass lront panel $24.95 . Expansion Cabmel 

wilh room lor 4 S-100 boards $41 .00..NICad 

Battery Memory Saver Kit $6.95. All kits and 

options also comptelcly assembled and tested . 

~uestdala , a 12 page monlhl~ soflware publlca· 

lion for 1802 computer users 1s available by sull· 

scnpllon for S12.00 pe r year. 

Tiny Basic Casse11e $10.00. on ROM S38.00, 

original Elf kit board $14.95. 1802 software: 

Moews Video Graphics $3.50 . Games and Music 

$3 .00. Chip 8 Interpreter $5 .50 . 


Super Expansion Board with Cassette lnlerface $89.95 
This Is lru lyan astounding value I This board has 
been designed to allow you to decide how you 
want It optioned. The Super Expansion Boan! 
comes with 4K ollow power RAM fully address
ableanywhere In 64K with buill- ln memory pro
tect and a cassene Interface. Provisions have 
been made for all other opllons on the same 
board~d it lits neatly inlo the hard.wood cabinet 
alongside lhe Super Ell .The lloard includes slols 
tor up lo 6K of EPllOM (2708. 2758. 2716 or Tl 
2716) and Isfully sockeled . EPROM can beused 
for the monitor and Tiny Basic orolher purposes . 
A IK Super ROM Monitor $19.95 is available as 
an on board option in 270a EPROM which has 
bean preprogrammed with a program loader/ 
editor and error checking mutti file cassette 
read/write software. (relocallble cassette Ille) 
anotherexcluslvelrom0ues1. II includes regisler 
save and readout. block move capabilily and 
video graphics driver with blinking cursor. Break 
points can be usedwith the register save feature 
to Isolate program bugs quickly. then follow with 
single step The Super Mon itor Is written with 

subroullnes allowing users lo takeadvanlage or 
monitor luncllons simply by calling them up. 
Improvements and revisions are easilydone with 
the monitor . If you have the Super E.rpanslon 
Boan! and Super Monitor the monitor Is up and 
running at the push ol a button. 
Olher on board options Include Parallel Input 
and Output Ports with lull handshake. They 
allow easyconneclion of an ASCI Ikeylloard tothe 
input port. AS 232 and 20 ma Currenl Loop for 
tele1ype or other device are on board and II you 
need more memory uiere are IWD S-100 slots tor 
slatic RAM or video lloards. Also a 1K Super 
Monllor version 2with video driver for full capa· 
bility display with Tiny Basic and avideo interlace 
board. Parallel 1/0 Paris $9 .85, AS 232 $4 .50. 
m 20 ma llF $1 .95, S-100 S4.50. A 50 pin 
conne•tor set with ribbon cable Is available at
sis.sofor easy connection belWeen the Super 
Ell and the Super E.rpanslon Boan! . 
Power Supply Kil for the complelB system (see 
Muttl-volt Power Supply). 

TERMS: 	 $5.00 min. order U.S. Funds. Calll residents add 6% tax. 
BankAmerlcard and Master Charge accepted. . 
Shipping charges will be added on charge cards. 

Circ le 227 on inquiry card. 
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ROCKWELL AIM 65 Computer Not a Cheap Clock Kit S14.95 
6502 based single board with full ASCII keyboard Includes every1hlng excepl case. 2-PC boards. 
and 20 column thermal pri nler. 20 char. al· 6· .50" LEO Oisplays. 5314 clock chip, 1rans
phanumeric display. ROM monitor, fuUy expand· former, all components and full Instructions. 
able . S375.00. 4K version S450.00. 4K Assem· Orange displays also avail. Same kl1 w/. 80" 
bierS85.00, BK Basic Interpreter S100.00. dlsplavs. Red only. $21.95. Case $11 .75 

Special small power supply tor AIM 65asscm. In 
lrame $49.00. Complele Al M 65 In thin briefcase 
with power supp ly $485.00. Molded plastic NiCad Battery Fixer/Charger Kit 
enclosure to lit AIM 65 plus power supply $47.50. Opens shoned cells that won't hold acharge 


AIM 65/K IMNIMISuper Elf 44 pin expansion 
 and then charges them "P· all In one kit w/full 
board: 3 tamale and 1 male bus. Board plus 3 pans and Instructions. S7.25 
conneclors $22.95. 

AIM 6511< 1MN IM 1/0 Expansion Kit: 4 parallel S-100 Computer Boards
and 2serial po~s plus 2 Internal timers S39.00. BK Stalic RAM Kit $135.00
PROM programmer for 2716 $150.00. 16K Stallc RAM Kit 265.00 

24K Slalic RAM Kit 423.00 
Multi-volt Computer Power Supply 32K Slalic RAM Kit 475.00 
av 5 amp. ± 18v .5 amp, 5v 1.5 amp, - Sv 16K Dynamic RAM Ki t 199.00 
.Samp, 12v .5amp, - 12option. : 5v, ± 12v 32K Dynamic RAM Kit 310.00 
are regulated .Kil $29.95. Kitwithpunched frame 64K Dynamic RAM Kit 470.00 
S37.45, $4. 00 shipping . Woo dgrain case 8K/16K Eprom Kii (less PROMS) $89.00 
Sl0.00, SI 50 shipping . Video Interlace Kit $129.00 

MothertJoard $39. Extender Board $8.99 

PROM Eraser 

Wi ii erase 25 PRO MS In 15 minu tes. Ultra· 
 Video Modulator Kit $8.95 
violet. assembled S37.50 Convert your TV set Into ahigh Quality monilor 


without atfecting normal usage. Complete kit 

60 Hz Crystal Tl me Base Kil S4.40 
 with lull instruc~ons. 
ConYe~s digital clocks lromAC tine frequency 
to C"!Stal time base. Outstanding accuracy. Digllat Temp. Meter Kit $34.0D 

Indoor and o"ldoor. Switches back and forth.79 IC Update Master Manual S35.0D Beaulilul. 50" LED readouts . Nothing like it 
Complete ICdata selector. 2500 pg. masler refer· available . Needs no additional parts for com
enco guide. Over 50,000 cross references. Free plete, full operation . Wiii measure - 100' to 
updala service through 1979. Domestic postage +200' F. lenlhs of a degree, ai r or liquid. 
S3 50. No loreign orders . Beaulilul woOdgrain case wlbezel $11 75 

FREE: Send lor your copy or our NEW 1979 
QUEST CATALOG. Include 28e stamp. 
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A completely refurbished 
IBM Selectric Terminal with 
built-in ASCII Interface. 

$1495 

Circ le 228 on Inquiry card. 

SERIAL 1/0 
Faur Seria l 1/0 RS
232 ports , S-100 
Bus. Software or 
1umper selectable 
baud rates C110, 3 00 . 
600 . 1200. 2400. 
4800. 9600. 19.2Kl. 
on board Xtal baud 
ra te generator. Ad 
dressing . switch 
se lectable. Parity or 
no parity Codd or evenl 
switch selectable. 1 or 
2 stop bits. 5 to 8 
bits/character. Board 
only $29.95 . Part Na. 
7908. With parts Ckitl 
$199.95. Part No. 
7908A. 

MICRO
P ROCESSOR 

INTERFACING 
TECHNIQUES 

M icroprocess or in
terfaci ng is no longer 
an art . It is a set of 
tech niques. an d in 
some cases just a set 
of components . This 
comprehensive book 
introduces the basic 
interfacing concepts 
and t echniques. then 
presentsindetaHthe 
imp I eme ntation de
ta ils , from hardware 
to software. It cavers 
all the essential per· 
iphera ls , from key
board to floppy disk. 
as w ell as the stan
dard buses CS100 t o 
IEEE 488! and intro
duces t he basic trau
b les h aat1 ng tech 
n iques. C2nd Ex
panded Edition) . By 
Aust in Lesea and R. 
Zaks . Ref . C207 
SYBEX . $1 1.95 

PRO GRAMMING 
THE6502 

P ROGRAMMING 
THE ZSO 

PROGRAMMING 
THE soso· 

It cavers all essential 
aspects of prog ram
ming. as we ll as the 
adva ntages and dis
advantages of the 
6502 an d sh oul d 
br ing the reader ta 
the pa int whe r e he 
can start writing 
comple t e applications 
programs. For the 
rea der who wishes 
more. a companio n 
volume 1s avai lab le: 
The 6502 Ap plica
tio ns Book . By R. 
Zaks . 6502: Ref . 
C202: Z80: Ref . 
C280: 8080: Ref . 
C208. SYBEX . Each 
$10. 95 ~ 

~· ~, ~ 
fl ~ 

_:~ 

44 BUS MOTHER 
BOARD 

Has provisions for ten 
44 pin C.1561 connec
tors. spaced 3/4 of an 
inch apart. Pin 20 is 
connected to X. and 
22 is connected to Z 
for power and ground. 
All the other pins are 
connected in parallel. 
This board also has 
provisions for bypass 
capacitors. Board 
cast $15.00 Part No. 
102. Connectors 
$3.00 each Part No. 
44WP. 

Far Your TRS 80 
lLevel II or DiskJ 

Includes: 2 game pad
dles. inter face. soft
ware. speaker. power 
supply, full documen
ta t ion including: sche
ma t ics. theor y of 
opera ti on , and user 
guide: plus 2 games on 
cassette CPong and 
Starship Warl. $79.95 
Complete Par t No . 
7922C 

12" Black and White • 
12 M Hz Bandwidth 
• Handsome Plastic 
Case • $139 .00 

DIGITAL 
CASSETIE 

5 mrn. each side. 
of 10 $9.95. 

Mention part no. description. and price. In USA shipping paid by us for orders accompanied by check or money or der. 
We accept C.0 .0 . or ders in the U. S. only, or a VISA or Master Charge no .. expiration date. s ignature. phone no .. 
shipping charges wi ll be added. CA r esidents add 6.5% for tax . Outside USA add 10% for air mail postage and han
dling. Payment must be in U. S. dollars. Dealer inquiries invited . 24 hour or der line (408) 448-0800 

ELECTRONIC SYSTEMS 
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The 


Featin1es: 

• 300 Baud 
• 	 14.9 characters per second 

printout 
• 	 Reliable heavy duty Selectric 

mechanism 
• 	 RS-232C h1terface 
• 	 Documentation included 
• 	 60 day warranty -parts and 

labor 
• 	 High quality Selectric printing 

Off-line use as typewriter 
• Optional tractor feed available 
• 	 15 inch carriage width 

HOW TO ORDER 
DATA-TRANS 1000 
1. We accept Visa , Master 
Charge. Make cashiers checks or 
personal check payable to: 
DATA-TRANS 
2. All orders are shipped 
F.O.B. Sanjose , CA 
3. Deliveries are immedia te 

For orders and information 

DATA-TRANS 

2154 O'Toole St. 
UnitE 
Sanjose, CA 95131 
Phone: (408) 263-9246 

LEEDEX 
MONITOR 

GAME PADDLES 
&SOUND 



When you buy a 16K or 32K PET. apply $100 loword PET 
accessories. FREE . Just Indicate on your order that you have 
reduced the cost of your accessories by StOO 

f 
o££ Terminal Package with SK PETs 
0 See Srxmat Be1ow 

~· Commod~;~.~~p:yED~~~v~IES 51 . 100 ~ Compu lh1nk SOOK Disk Drove . S 1.295 Hazelllne 1410  $835 Hazelllne 1510  $1195 

IMPORTANT ORDERING INFORMATIONNCE/CompuMart.~1:1~e 

BK-Keyboard N ..... . . .. .. .. . • .. .. . .... $795 
! SK-Keyboard B ................................ $995 
16K·Keyboaro N • .. . .. .. .. .. • .. .. .... .. .... $995 
32K-Keyboard C . .. .. .. .. .. .. .. 1,295 
32K·Keyboard B . . ......... $1 ,295 
32K· Key board N ........ $1 ,295 

C- ulculolor keyboard (only verol on wllh lope deck) 
B -large keyboard (graphics nol on keys) 
N-large keyboard wllh graphics symbols 

PAPER TIGER 440SPE 
The Graphics Printer 

for Apple II 


Now you can pm\t 1Hustrations. block 1e11ers. charts, 
graphs. and morn - all under solt warn control. And 
with the expanded buller, the Paper Tiger can hold the 
tc:w:t ttom an enlire 24·Hne~by-80·column CAT screen 

$1194.00 

DEPT. BY10, 
270 THIRD ST.. CAMBRIDGE. MA 02142 

To Order: 1 (800) 343-5504 
In Mass. : 1(617)491-2700 

Member: 
Computer Dealers~~ Association 

Ci rcle 230 on Inquiry card. 

Commodore Prmler (lraclor leedJ . . . . . . . . . . . .. 5849 Hezeltlne 1500 - $1069 Hazelllne 1520 - $1499 
Commodore Printer (fnc llon reed) .. . ..... 5995.oo t------------------A--
Second Cassetle - rom Commodore .. - - - - - .. - 595.00 Lear Siegler's ADM-3 
Commodore PET Service Kol . . . . . . . S30 00 
Beeper- Tells when Jape IS loaded - ... - - . - ... - S2•.95 Back Again at Our Lowest Price Ever 
Pelunra· Play music lrom PET .. . S29 95 
Video Bulfer · Alla ch anolher CRT S29 95 
Combo- Peluma and Video Buffer $49 95 
New Ser.al Ponter Interlace lor PET $79 95 
K IM 1 (A Srngle Boa rd Compuler 
from Commodore) .. $179 00 

~~~ from Heath Data Systems 

The All-In-One Computer 
Dual Z-80 Proce11ora • Bulll·ln 102K Floppy Diak• 16K 
lo 48K RAM• 25 x 80 Charecler DI splay• Upper/Lower 
Cue and Line Graphics • 80 Character Keyboard with 
Keypad • 8 User-definable Keya • Two BASIC'a and 
Auto-Scribe Word Proceulng available• Can support 
CP/ M 

Heath's 1h1rd generat ion ol computers is a compact . J.--11111~..,.~~~~~~~~~~~~~~--
hi-slyle desklop um! which includes a complete 1ermi· CENTRONIC'S 779-2 PRINTER 
nal . a compuler and a disk All -In-One! System Includes TRACTOR FEED SALE PRICE $1095 
BootSltap In ROM . olher programs avai lable separalely. 
HOOS operating system includes Heath's BASIC, an as- • Paralle l interface • form lh1ckness conlrol 
sembler and texl edi tor a lo ng wi th importan t disk • Continuous var1ab lc • Horlzon1aJ and vertical 
utilit ies . Microsof t l anguage requires HOOS. printing density 80_ form positioning132 

characiors per hne • Used with c on1 rol ler 
• 5x7 dol malrlx (Apple generalWH89 wilh 16K RAM .. .. . .. . ............. $2,295 


t:iusiness software) WH89 wilh 32K RAM . .. . ............. $2 ,445 

WHB9 w i1h 4BK RAM ....................... 
s2,595 l-S-A--N-Y_Q..,,....-,.M--Q,....-N-l_T_Q--R--c---=-D
wHl7 Second Disk Drive . . . ..... ...... ... ...... $550 • 
Duaf-pon Serial Interface .. . ... . .. .... . . .. .... ... $85 

~?c~;s~ft~~~~8 s_y·s-len>.::::: ::::: ::: ::: :: : :: : : :~~ $169 $279 
Word Processi ng ............ . .. .. .. ... .. .. ... . $395 ""'8Q. 

All orders must Include 4% shipping and handling. Mass resi dents add SD/• sales 1ax, Mich. 
res idents 4°/o, for ssh!s law:. 

Phon1>1 open from 8:30 a.m . lo 5:30 p.m. EST Mon.-Frt. • P.0.'1 accepled from D&B raled 
companies - 1hlpment contingent upon receipt ol 1lgned purcha1e order • Sorry no C.0.0.s • 
All prices are aublecl lo change wllhoul nollce • Moal llema In alock !or lmmedlele shipment -
Qll for delivery quolallon • In !he Ann Arbor ••ea? Our relall store Is open 11:00 o.m. to 7:00 p.m. 
Tues.-Frt .• 10:00 a.m. lo 5:00 pm. Salurd.ays (dosed Sun. and Mon.) 

If not satisfied, return your purchase with-in 10 days for full 
refund of purchase price! 
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The AOM -JA is lndustry·s favoHte dumb lerminal lor 

some very smart reasons· 

• 12 1n di;19ona1 screen 
• 	 Full 01 hall duplex operalron al 11 selectable data 


rates 

• 	 1920 easy-to-read cha racters in 24 rows ol 80 tellers 
• Typewri1er-s1yle keyboard 
• RS~232 C interface ex1ension port 
• D11ec1cursor addressing 

Our Low Sale Price $795 

~\ ZENITH COLOR 
~ VIDEO MONITOR 

Zenith's first color video display 
designed specifically for computers. 

This 13-mch mon,tor is Zen11h"s first color video display 
designed specihcally for computers . Fea1ures include 
automa11c color level. color processing and degaussing 

s 

Zenith Color Monitor $499.00 

~ Just Released 
Compumart's New 

~ Fall/Winier 1979 Catalog. 
we·ve just published our catalog and ns packed wllh 
new producls and money sa\llng specials Our 
1llustra1ed 32-page book features microcomputers and 
mrcrocompu ter sys1ems lrom Apple. Commodore PET. 
Heath . and Ex.1dy Sorcerer_ Also covered are lhe 
Commodore's KIM and Roc~well's AIM . A broad 
selec tion ol terminals. books. software and periptrerals 
are prese nted 1n de1a11 The texl is 1horough ano 
p1ov1des a wealth of technical mlormallon. To gel your 
FREE copy write 10 ou r address below Please include 
the dept nurnbe1 to speed handhng 

Reg. $1,295 Sale $1 ,100 

apple II 
p/vs 

The new Apple II w1lh Applesofl BAS IC t>ulll-in l Elimi· 
nates the need ror a $200 Firmware Card and includes 
new Aulos tar t ROM for easy operation . Th is combined 
wil h lhe FREE accessories from NCE could save you up 
10 $400 on a 48K Apple II sys1em• 

T6KApplell Plus-Sl 195(lakes100 m lree accessones) 
32K Apple II Plus-$1345 (lake$ I SO i n free accessories) 
48K Apple II Plus-S1 495 (lakeS200 in free accessories) 

Apple II Accenorles 
.3ene1a1 Busmess . . . . . . . . . . . • . . • $62! 
PASCAL . . . .. .. .. .. .. .. . . . .. .. . . • .. . . . . $495 
ln1eger BASIC ROM Ca<O $200 
VISl ·Calc . . . . $99 
Centtomcs Pnnter lnter1 ace . . . . . . . •..... S22S 
0 1s11: and Conttoller . . . •.••..• $595 
Para llel Pri n1er Card . . . .. $180 
Commun1ca 11 ons Caro . . ... $225 
Hr-Speed Serial Caro . . .. .. .. .. . . .. . ........ $195 

-r...r•F-i-'"""ii""'"'w'"'""'r·.,,-............. -........ s200 

c 1rcui1

G~~ 



Connectors.* Wire Wrap area for custom circuitry. 

We are proud to offer 
the SOL·20 with a dual 

floppy subsystem all operating under 
CP/ M. Now you can use the SOL·20and take 
advantage o f the unlimited CP/M based soft· 
wa re that Is available. 

APPLE II PLUS** 
(limited offer) $ OO 
16K only 990• 

Disk 1 .. , , ..•.. . ... .... 475.00 Firmwato C11ro , .. , . ..... 175.00 
01sk 11 w/ Controlle r .... 575.00 Proto Catd ............... 22.00 
Pa.seal Card...... ... . ... 47S.00 M & A Modutalot .. . . ..... 29.95 
Parallel Printor Ca'd . ... 165.00 Sanye Casse1u1 .......•.. 54.96 
Commun.calion$ Card ... 210.00 16K Upgr1;1~ Kil .. . •. .. ,. 74.9S 
Bu&111nss Sottwa1e Pkg_ .. 625.00 Appfe Rodte Car ........ 159.00 
10 Mego.byte Hard D&.,. 695.00 a· Floppy Controllet ....350.00 
O.C. Haves Modem ..... 349.95 Heu1i.slics Spoochl.ab . .. t 79.95 

* Z80 Central Processing Unit with 158 

*On·Board 
Instructions. 

Keyboard and Display. * *PROM 
Kansas City Standard Cassette Interface. 

Programmer Built on·board. * Expansion provision for two S· 100 

VDB-8024 
Video Display Board 
$319 KIT 
With On·Board Z80 Microprocessor * Fut! 80 Characters by 24 lines display. * Characters displayed by High Resolution 

7 x 10 Matrix. * Keyboard Power and Interlace. 
* * ComPosite Video Output. 
Separate Til Level Synchronltat on and Video 

OtJtpu1s.* 2K By1es Independent On·Boatd Memory. * On-Board ZSO MicrooroceSSO{.

AIM. 

$1150 

zso 
Starter 
Kit 
$249 
A Complete · 
Microcomputer 
on a Board 

Front Panel * ZBO CPU 
*IEEE S·100* 22 Cards * Modular Supply 

TRS-80/APPLE 
MEMORY EXPANSION KITS 

4116's 
16K (200/250 ns.) 

8 pcs. for $74.95 
w/lnstructlons & jumpers. 

HICKOK 
LX303 
$74.95 

.5%, 3''2 digit 19 
Range DVM, W' LCD displays 

runs 200 hrs on 1 battery. 1 O Meg 
Ohm Input. 1 yr. guarantee,. made in 

U.S.A. lest leads included. 

Avai lable Acce aeorlea 
RC·3 115V AC Adopter .. .... , •..• •• •. •. .•.. $7 .50 
CC·3 Delu•e?addedVlnytCarryingCase .... $7.50 
VP.1 o X10 DCV Probe Adllpter/ 

Protector 10 Kv .... .. .... . ....... ... .. ... $14 .95 
VP-40 40 Kv DC Probe..... , ... .. , , ..... .. $35.00 
CS·1 10AmpCurrentShunt .. . .. . . ....... $14.95 

* Glich Free Display. 

I. 
·. 

'KIM•1 
Now only 
$179.00
* * Power Supply 

.. ' .... ' ... Add $59.95 *'*' Cassetle Recorder 

...• ' ...... Add $44.95
** Sanyo 9" Monitor 

......... , Add S169.00 

Add enclosure S29.95. 

$375.00 
* On Board 20 column 

a!Qn11num8fic prin1or 
w/1K RAM............ . $375.00 
w/4K RAM . . . . .. , .. , .,. S450.00 
Assembler ROM ... Add $85.00 
BASJC IN ROM ••. Add $100.00 
Powet Suppty ...... AtJd $69.95 
Endo sure . ......... Add $49.96 

A. MINl·OISK 
SYSTEM 

INCLUDES: 
• SOL·20 w/ 32K 
• VISTA V-200 controller 
• {2) doub!edensil~drilie5 

• CP/Mw/d0Curnonr.1111on 
• Assembled & ies.ted 

$2995.00 

SOL nKRA (expa ndable lo 651<) RAM 
boards. Assembled and socketed w/o 
memory, dala delay and proms. 
Only ... . •. . .. .... .•. •. . .... .. . • $139.95 

Sol·20 Keyboards . .... . .. Only S139.95 

SYM·1 IN STOCK 
Reg. $269.00 
Now 
$219.00 
• IO'* I Co"'Oll l.Clle 
• 4liCFIOMM"""l°' 

: ~!~~~~ 
::t.="~~·.: .: :=U~~ 
tr-• Sa"'tOfJ'Mon110I' .... A,dG .fi10.'IU5 
BVM El'dclt iW• , . ,, . , .•.. , ... $Jfl. ~I!. 

sc 11ooi•o'04i" cf~nr1t..-,IT•lllll 

8.rw oow t.fld ret•;V• I 100 00 ""'41""' GI 

~~~.\CrK_~flCl~l.,A t.tgo , 

... P-&.~,.&, aiK- n:;o ooooPtlr'L. 

• ~,,l~ S.iie ;.()M'4~~!::.00 

· ~Af:~~~fd=~:: 

B . STANDARD 
FLOPPY SYSTEM 

INCLUDES: 
• SOL·20 w/ 24K 
• 'l/ISTAcontrolro1 
• (2} e~ cflisk dnves 
• CP/Mw/documern.rt.111(Jn 
• Assembled & tesled 

$3295.00 

SBC•100 
Z·BO based slngleboard COSMACVIP 
compuler by SO Systems 

* 1K RAM 

* RS232 pon ~ * 4 channel coun1er/timer * *8080A 
Monitor ROM N£W<OVIPRICE $249.00 

'* OMA Disolay Assembled. Regular priceKit . .. ............. S239.00 
 * 25 Key Keyboard " ... . . $299.95 Assembled . . . . .... S369.00 •Cassello VO 
 w/Sanyo 9'" Monitor 
.. '' ..... . .. ' ' .... $1 69.95$299.00 

FLOPPY DISK DRIVES 
PERSCI Model 277 Dual. 11 95.00 

MPI 851 ·6¥,'". 40 !racks , . , .. 279.00 WAN GO/SIEMENS 5' >" O"ve 290.00 
Shugart SA400·5'/•"', 35 traeks.295.00 MPI 852 5V1" Dual ... ... , ... ,. 395.00 
Siemens/GS! FDD120-8 8" . . . 375.00 WANGO/SIEMENS 282 Dual 5'/•" 
Shugart800/801R8"" ....... 495.00 .. ........................ .. 395.00 

EXIDY SORCERER ONLY $799.00 

$799 w/8K 
$1099 w/16K 
$1249 w/32K 
$1449 w/48K 
~:n~':h~d~~,~~e~~~1';!~~1~P,i~ 
PEl . APPLE and TRS·SO inro a com· 
plclo mi:oonda.blc computer system. 
• • 1/0 e11:pansk>n kit ....... s 149 00* * Vlsla V·200 add-on mini· 

floppy !or Eiddy. jrequlres exp. 
module) w/CPM.. . 5699.00 

••.and it's COLOR SALE $100.00 OFF 

"The Compucolor II" 
.. a personal cotorgraphlcs system tor rhe modern computer man 

• eo1or Graohlcs 13" eo10• cRr ~a* Proven 8060A CPU Syslem 
• 16K Ex1ended Disk Basic ·* Up 10 111· Key Keyboard o* Up 10 32K• RAM 
• M1mdl sk Duve 51 2K Bytes/ Side ~ ·op1i on 

Model 3 w/8K, 72 Kov KeybOard. RS232 ¥:~~ ... { 51495.00 
Model 4 w/16K, 72 Kev KeybOard, RS232 SlOO 00 ... 51695.00 
Model 5 w/32K. 72 Kev KevbOard, RS232 OFF . .. 52295.00 
Options: 101 Key KeybOard .•.... , ... , . . . . . . . , .. Add S 150.00 

117 Kev Keyboard ........................... Add S225.00 
Formatted Diskettes.. .. . . . . . . . .. . . . . .. . . . . . . . . . .. . 2/S, 9.95 
Programmed Olskenes ..... . ............. . ... .. ...... .. . . S19.95 
Olskeue library Inc. Hangman. 01hello, Math, Chess. Sta"'ek, 
Black/ack, Cubic T.c Tee Toe,Finance Vol. I, FlnanceVol. 11 ,Bonds and 
Secu,ities, Assembler, Text Edl1or, Pe1sonal Oala Bose 

Tl 99/4

I color 

monitor 


Flnallyl We 've heard so much about it and we are 
proud to offer. 
•Color • Up lo 72K • 16 Color Graphics • Music • 
Sound • Solid State Software 

LIM ITED QTY: $1150.00 

RCA 

** New Word Ptoc.essi~ Par:: 
59900 

* INCLUDES: 
Keyboard & eodosure 

~~~b~'2f:i~1c 
Vi<teo & Cassene Cable 
Comple1e Documentation 
** 5100 Expnnst0n 

Module. . . . . . . . . Aad S299 00* • Gas.sell~ 'eCOlder 
. ..... .. . . . ... AddS4495** Sanyo 9'" M onitor 

Add S16995 

268 BYTE l•nuary 1980 Circle 231 on Inquiry card. 

http:52295.00
http:51695.00
http:51495.00
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http:Spoochl.ab


S-100 32K (uses 2114) 
ASSEMBLED 
450ns. 599 .00 
250ns. 699.95 
Bare Boa1d • 9. 9 5 
Bare 8oa1d w/all pans less mem 99.95 

RAM 85 (16K Slalic w/Memory 
Management) 
2 MHz $379.00 4 MHz $399.00 
RM 111 ( 16K Sia l ie w/8ank Selecl) 
2 MHz $299.00 4 MHz S329.00 
( 1 SK Assembled & Tested Using Low Power 

2114's) ~. 
LOGOS I OK 
ASSEMBLED 
450 ns 149.95 KIT 450ns 125.95 
250ns 169.95 250ns 149.95 

Bare PC Soa rd w1Da1a $21.95 
w$oo<:tal OHc:, · Buy (4) 8K 450ns. Kit s S117.00 

TRS-SO ADIM>N DISK 
o VISTA V-80 MINIDISK 

* 23Clii More Storage 
Capacity · 40 Tracks* llO 1rack palch now 
3..,lHI. 

• Uo 10 8 Times Faslef 
2 Dr"c Coble Add S29:95 
4 Orwe Cable Add S39.95 

S-100ADD-0N MINI-DISK 
• VISTA V·200 Mlnifloppy 

* ~~~ 1 ~8 e capacity @* Double 'gensitr Drive 15v9~~* CP/M & Basic E" •* Double Density Controllet 

! £;;;r:~r~:~T~~~~~~ady 10 Plug 1n 
* EXIDY. HORIZON, SOL, etc. Compatible 

LOW-COST ADIM>N DISK 
SUBSYSTEM KIT* (2) Siemens a~ Drives* VISTA Floppy Controller 

card* Power Supply and Inter· 
lace Cable 

* CP/ M Disk Opera1lng System * Box ol 10 Oisketles 

IMS STATIC RAM BOARDS .p·cP 
* Memory Mapping * Low Powef ~6 * Phanlom * Assembled & lested 
Recommended by Alphamfcrosystems 

8KS1<111c 
16K S1a1 1c 
32K Slalic 

250 ns. 450 ns. 
5209.oo Sls9.oo 
5449.00 5399.00 
$799.00 $699.00 

ANADEX PRINTER 
Model OP·SOOOcompact , Impact, parallel or 

seri al. Sprockel leed. 80 cols, 
84 lines/min.• bi·C11rec11onal. 
New only .....$895.00 

FLOPPY DISKETTES 0~ * 5• 1~- Mlnidiskeltes * ~\\\C.~ 
Softsactor. 10 Sec tor, 16 Sector ~o~1'('1 
S4.25 Each, 10/39.95 oil!'~~ 

* 8" Standard Floppy Disks * is'*-~ 
Soft Sector, Hard Sector 0 
S4.50 Each, 10/4 1.95 

' Add 4.95 lor 10 Pack in Deluxe Disk Holder 

MOTOROLA E.lCORCISEA COMPATIBLE 
9 600 MPU Module w/6802 CPU . . .. S495.00 
9601 16 SIOI Molher Board ..........•. ' .. 175.00 

~~~ ia~do~,j~.~:r~ ~';;t ~. 0 .:~ -~-~~~-1 ~ .' ." 1~:gg
9004 SwllchmodO $yStem POW'etSupply ••• . 250.00 

g~ ~ gg~~~~ :~0~01~~t:~r: :::: '. .. : : : . : : : ?.~-~ 
9620 , s Ctiar.nerPa ra11e1 1/0 Module •••• 295.00 
9622 Seraa11Ptuario1 110 Combo •.... .. .• ...... ••· 
9626 SK Static RAM Module .•••••••••.•. 295.00 
9627 16K St:Jl lc450n s .................. 495.00 
9630 Ctud b 1endet..... , ............ .. .... 68.00 
9640 Multlple Pr ogramm~t.itc Timer 

(24 T1mer.sJ ... ... ...................... . 395.00 
9650 e ChaMOI Duple..: Seria l l/O•.•••... 395.00 
9fJIO:J :32132 1/0 Module ....... ..... ..... 275.00 
96702 .32 P:o1n1 Reed fl alav Modulo ...•. J50.00 

aeoo BARE BOARDS 
9620-0 ...... S45.00 9603-0........... 2700 
9626·0. .. . .. . . 4 s.oo gsoo .... . ... . .. .. 55.00 
g6SO-O. .. . . . . . • 4 5.00 96 \ 03 .......... . 55 00 
960 1-0 . ........ ' . 50.00 96702 ....•••.. . . 55.00 

* 16K wllh Jumoers & Instructions 
lor e i1her Level I or Level II .. .... S74.95 

* 16K tor Apple II Upgrade ......... S74.95* Special: TRS80 Schematic ....... S • .95* Expansion Interface Schematic .. s 4.95* Ex nslon Interface Connec1or ... 7.95 

EXPANDORAM MEM RY 
• Ban k Selectable *Uses 4116 200 ns. * Wfll e Prorect * Powe1 8VOC. ±1 6VOC * Phantom * Lowes t Cosl/811 

fapando 64 Kil t4 11 bl 
t 6K S248.95 48K $469.00 
32K 369.00 64K 5 .00 

FROM INTEGRAL DATA SYSTEMS 
MODEL 440 "THE PAPER 
9.5" adjustable 1rac1or TIGER" 
feed. parallel & serial 1/0, 
132 cofumns, software 
seleciable character size. 

ii:;, 3h~s~~1~;~~~u~~~~r1::d~p~ : m~:g<6 
TASA touch activated so 1d 
state KEYBOARD 

• Full 128 posilion B·bit 
ASCII 

• 3 color code, 55 

• Fm~~~~~ostatic charge
• Low power 

•••• •• • 89.05 0 tional sland . ..... 1 5.00 

UV "Eprom Eraser 
Model UVs·11 E $69.95 
Holds 4 Eprom's a l a 11me. 
Backed by 45 years 
expenence. 
Modl>I S-52T•.• $265.00 

Professional lndus1r1al Model 

TARBELL FLOPPY INTERFACE
* 280(8080 S 100 Compatible * U.stS l,,.l"'M 

AssombJed 1or Sl'lugan .. . . . • SALE S2511.1HI 
AssembJed O!hcr Om,.os ...............stsg.95 
Kil ........... .. . ....... ,, ... . .........S\79.95 
Bare Board , , , , ...... . ... .... $36 9510oc. Add $10.00) 

U(lo!:~forCPMA,0(!11000 Docull'of:l\moQnAOQUOOO 
Vista OoubleOet\S1fy5 ' · -Conuoue r Ass.em. S299 00 
SD Ven;.a Floppy Kil • .. . • . • . • •. . . .•.• S ! 59.95 
so Ve1s;n Frope.y Ass.embted ..... . S l8'9.95 
TartM!ICaS.SC11Cl/0Kll ...................... $ 115.00 
Sa1e •1 111-01FloppyCh1p .. ..... , ... , S27.95 
VISTA Fio Conltoil(lr e· {$1'1ugin C()mp.) ... S259.95 

NEW CENTRONICS 730 PRINTER 
Uses any paper roll. lanfolc:I , 

~S~11Y. 7h!~t~~6m~~~i~6' 
CPS. RS232 or parallel 1/0 

Z·SO/Z·SOA/8080 CPU BOARD 
* On board 2708 * 2708 included ~450ns . I* Power on Jump * complelely socke ted 
o Z·BO Assembled and Tesled . .... 5185.00 
o Z·80 Kit.. . .. . .......... ... . .. . .. . S 129.95 
o Z·SO Bare PC Board ......... . ... 5 34.95 
* For 4MHz Speed Add St S.00 
8080A Kit . 5 99.95 
8080A Assombled.. . •... 5 149.95 

!MOO MOTHERBOARD SPECIAL 
a slot expandable w/9 conn. 
reg 569.95..... .. . .......... NOW 552.95 

SIEMEN'S FLOPPY SALE 
• Special buy wtule 

• ~~~/fv~a!Wh Double· 
Density 

• 90 Day Warranty S350.00 

~~~~TJi>~dCAT'" ~ 
ACOUSTIC MODEM~ 

~~~~r~Originate $= 
ACOUSTIC COUPLER SPECIAL 

AJ MODEL A30 
SPECIAL PURCHASE 
OF SURPLUS UNITS 
AVAILABILITY LIMITED 529.95 

DATA BOOKS • COMPUTER BOOKS 
19TiliCM.,ter 49 95 1n:.i MCS80Man111I 795 
t4SC Tl\. 0.J.ll'l J 9~ lllleJ MCS •o """""' • -95 
NSC Lriui 4 i!r 4MO eo80A Ma.nu.al 5 95 
N$C \.110111 A.po t.:(ltet II J 9~ AtAD ScNICl"YDill•bOOll. 4JIS. 
NSC CMOS J 9~ AMI MOS/LSI 0 ;,!1 3 iS. 
NSC MomO"J' . • 3 95 GJ MOS/LSI 01.11 41 9~ 
11'11•1 DWOOOk 4 9~ Hamt ANJ00 0&1~i.. • iS 
lfll•I MCS 8$ M1111u1J 1 .5( n l~· Cof\11~1 D"u J 95 
a.ALE • OlllORJllK BOOKI • SAL.a 

.,1110 10 Mie• ~ Vol. 0 Ill-= ~7'; 
=~~:~on~~~ hi) ~;; 
1&1100P1o01;1mmlnQ m 775 
zao Prog1"mm1no ~ 1 H 
\lot It Somo lleal M ID'OPl'DCflll4tn wJBi""'°' »-QO U 50 
Vo1..lllS<ime Ren1Suooor1Dtl'fl(.ff.w/8'11dll'f ~ 1850 
1n1ro10 MocrosVal, llll ~ 1 e~ 

11.t.L• • DIL.ITIUUM CO•PIJ"nlll llOOKI • IA.L.I: 

Utlde,&t411'1dollQ COtnClll~• •• 
BC60MICt~IT\OU1 Clf £..t>C1nm.n11, 
........ BASIC 
~·•Glol.Miy lGu~ 
Pelll"lut &.m~ 6 Jally Oi.lide 10 Camiiv1er1 
llOllO f.1¥.:llln• ....n.QWIQll Pfogr11mm•"'ll 
H~e Conll)oil\.ClflO Vol I H111!1...-::1r11 
H~ Comow111rs VO II Sott..·.11e 
$!.lfloh•CISlml.11111111 . 

THE FIR ST TO OFFER PRIME PRODUCTS TO THE HOBBY IST 

Z-8000 SCAl.t. 
Z..oo .. .. ....... 14.ea 
l ·50A 169$ 
, .. ,jj~1 1fd l5 
:t~!.O 1895 
C0181'.l,_ 1'1 .96 
8080.\ 99:, 
l!IO!IOA·llMH: \9'J5 
SALE 0085 te.e• 
Pl00&·1 1495 
0'901 119$ 
~lo\ 1995 
1MS 9900.JL 4$.CIS 
c 111000 399~ 
Ii~:? 1150 
E!i02A 1995 
.... 6100 2995" 
eooo 1395 
~2P 24,95 
80J5 19.95 
8155 •99:. 
874{1 G9~ 
6809 S C.lLL 
&o&& .• s <:Aiu. 

SUPPORT DEVICES 
..!.!'9:. 114.><!11P•OC.l!U.O• S l"OO 
AM9S I H JOO t11 ..... , 24500 
4.•,• i-!,17 o-•.•.\ C(i"1•0lll« 7 1 9!1 
Ai.• 1!i1~u... .....~1 1 ..,,.....1i· 
J8811Z60 f''.01 
3681 4 C·IMHtl 
3881 •Z·eO CfC1 
36-112... H'-lt;tl 
368.lSIO 
3884 OMA • 
810S.7.t.'i •.'.160ff'Od 
8110'6Ml,O 
8:11-1 P.011, ... , 
e:115 0i•., o ..~,
en• ... 0.1>.. 
an~·.. (..i.i.tt•11 
82168..s0• ...1 

fiU6 B.n. Or+\e• 
ll228Sy~ Cl!ri1ro1 
8.238 s~ .. Con1 
8251 Pn>oJ 110 
8:2531"' ,..,'". 
!12SS P<tlQ ! 0 
11:1S r P•og ()I. ' .\ 
8259 P•ou ,.._, 
8275 cm Con110l'C" 
82 19 Pr~ ...-"11,·tio.:r.111 
6'1101 l<'tlo!ll!ll.M 
6ei'Of't.t. 
~1!Pi.d 
lioe~l'Pf "1• +t1 111• 
6(lJ4 t :, 1;i •fl f;fWO!l'I 
6.!1$0ACI.\ 
6Cl5~ 5'-t"I' Mol!ll'J• 
68.,15 11 p.lf>'JC~CRTr ""l' 
f,(I t.1 i~ m 

1So5');t !,t.....,,,..u 1~>1 

~71 ... l(;MllJOS' 
fi.675 

~Jk~~C-·•"' 
1P,.11 sea"' fiJ.M 
1 l]S(.Q;:.6 o·l RA.I.\ 
1a:o-t co Jl . e R .. 1.1 
1a~1COa D1111·0 
i 85<1 U..!1 
t65CICO I 0 
165 7COIO 
6520 Pf.\ 
6521 :,•i..>t 
£5.XHXJ~t 
65.30-0.);j 
6s.:io.oo.i 
65.:10-00:.. 

DYNAMIC RAMS 
-t16/ .i.11G 1GK11GP1n) 
5e10Ul<116's... 
·111 561<116 Pini. ..... 
4050 •II( • I llB Pin) 
.&OttJJK • 1 122 P1n1 
40~G 4K • I 06 Pon) 
2104 4K • 1 i16 F'.n> 
402i'<1K, 14 1 6~ 
!o2'& 1 11)$. 11 03 
Sl62 I D5 4000.l 
!5170 ·l D5 6605 
!51eG 4 5 660-1 
!.:190 \? 45 6002 
l"lrOMS 
:;:oo 
;>Hl(!.,._ 
l:Q;>A 
2732 
.'11E ~'J 
;> 11 S\' 1.-v 
11~'>\I 
,.,"'()JAO 
\;'0-1AO 
• IH·l I 
IM !)F lll 
U.1.11 au~ ~2 a a ..........1es 
a:.>S11S!il:21o8(TSI 1695 
82$12.l J2. 8 ... . . .... 2 50 
12'$1262'...0• A .. 3:.0 
e2su 2sa" • rrs1 350 
e:.>S1.'.IO 512 , 4 (0CJ 6 50 

• NSC OM7SJ8 l1 A- 8 • 2.95 
llZ$2l ' . 8 .95 
alSt31 . . 14.95 
11s1:0 .. 14.95 

~N3~~scat~ !f~O 
2513-0051511) Lo-o." 109.$ 
75 13•A0M3 15Vt l.O'-f'I 1 ~ 95 
MGM l!5'1 1076 
MCM65 11A 1016 
MCM&!ilJ 14~ 
t.'C l.16!i l5 t4!i0 

UARTS/USRTS 
lA1 Go281!iV 12111 3!J!, 
.\Y!i l0 1 3 ! ~N l ~V! •195 
AY:.1 0 14o\l l(llt 15•UVI fj<J' 
AY~l0 l !iA.1186)C5VI 59!1 
' '.I.$ 601t !~'/ I :'VI ~SO 
~" n..io;i 195 
1!>.f>.IOJ 8.-9!! 
1350 usn1 i; 95 
t&; I OA.,I• ~ 2•95 
SA.LI! 11U4128 . . ....... ....9 . 9~ 

BAUD RATE GEN 
tM:'-'•" 
.i :-o~ 
WOlll"I 

KEYBOARD ENCODERS 
,t..VS:'316 131!! 
"1''1·'lWJ !Jr$ 
11001(1.!j 9..9!! 
7'0U2 ... 9.9 !!o 
MC923 . . . . .... ll9!!o 
AID CONVERTERS 
i!lOOfltulJ,'WY IJ~ 
UOI tOD<tBA'lll!'i 2l 
8703 BI~! 15 13 ~ 
4 100 v~ "' r1r.n Coriw 1 2:1 
e;so .:1-1r. 0oi:..1 eco 139:, 
140elCi G IJllf 3 D~ 
1.tO.!ll.88 1 I !19!1 
O.lCOtA.10 5"9~ 

l'1eq11 t1t1C: V 
l\}!.•11: 
I H-4 ...~ 
.'ol.'.'IU 

.•o •"-""' 
:00:1:,.. P,lljl 
.•.i-.; i.,1.1111 
J ~·:'6·1 '> 1.l ll/ 
<1 >..; Mn; 

.~·.'~~;·:!(} 
'lo OMh1 
·IJ•,M 
,.• 1.1) t-'tlt 

F1-a1,1•ncv 
t.();~UI J 
fol.Joi 
..,:,:;30
10011o1•11 
1101.111, 
UJ11Pl!I 
l(lt)MH: 
1a.i37•.1111 
;"(tl)MHJ 
;>;i 1IMM111 
'J'1Q P.1 H/ 
.KtUMI •: 
•Lrt0Mt•t 
l llQI(( 

SOCKETS 
l!l l~nWW .I.' 

rJr,.-.w\•, .1· 
1t' " •"'I \", ,.. JI!' 
16 1' ,. W\'. l.' IJ 

~ :.: ~:: ~:: ~~ 
.'-I ' '"' WW 11~, 
·'"Pon \",'" I I ~ 
..l (I P,.\•,\',' lolo.l 

~ D,.. :,. 1 , ~ 
•J P ~ ~ I ."~ 

"' "~ ::0 I :: 
!fl~ I S 1 II 
_,., .,. .. !'> l 1.; 

~; P .r. <; 1 t'1 
~·.i ~,., ~ I .II 
.:O!'i'""'•t-=.i 
..li:'J',..!,lf.I 

TEXTOOL ZERO 
INSERTION FORCE 
SOCKETS 
It.Pin S 5!-0 
o10P11t 5.1 01S 

LIST SAlE 
~le1IP1'115 w/ 16tl; 1195. 990. tPSI 1620 01nblo RO 3295. 2695. 
PET 200H6N 995. 895. 
E1udy Son:eror wJBK 895. 795. 
ComQucolol II w/8K 1495. ,395. 

An.adcA DP aooo 995. 685. 
Cenuoruc& Micro P·I 595, J95. 
Cen!t(lr11CS Micro S·• 595. 52S. 

Crcmemco Svs 111 5900. .:ooo. Soroc IO 1:W 995. 650, 
HOtllOf'I I w/1 6K 1599. l J 49, Te1e1mo Model 4 3 1349. , 1 so. 
TEI P9206 w/ 32K H.~ P'Jo tte r 1065. 699. 

tJuat lloppy 3 C Rt H•P'JQI 019'IWJJ 795. 73$, 
(I avad I '1995. 2995. 

Pa!G.11 Mc 1oe,.91ne 2995. 2395. 
1t11onuboll 8£t5. UM. 
SOL 20 ,095. 

* LKD"• • OPTCHSOUTlllJtl tt 
LEDS fl(Kf, YrAow, Green 18!1 , 
MGl 2 Phollo llSTR HF'E 250, ;)OY 
.t.P415 Pflolo )CSTR HFE 250. lO\I 
4N3l Prtoro Oa•hl'IQl.(lf'I, 

Sl'OO..,,.
',.

Fl'>l' 1 t09Pr1010XSTRf t111Leo11~0 I AL.1 • 1100 

MONTHLY IC SPECIALS 
lf' 13508 JF(T ArllOQ "'"'"' 8 11-1 rt~ 
ICM72)1!.Sc!-.o,.,..~!)41Co.." 1 "" 1;1'!1 
tCMl':!:)l'Q•.(;olln1UOoC,0..'t(lll"• t>o!:f~ 
ICM 10"15 Prc<.otol)n SroJ\•1.)1,., r_,,"' !;:'~~ 
IC L7107 3' 1 0 'iplAJ01lEOI 1-14!1 
1Cl 821 1 \lol !JoQ"!' AIJlft•O'«"!' I Y~ 
LM J9C BilH<i•V OP Au(ll(J Amtt J I 00 
LMl8~0G•oumir11..n tC J 1 ,,)0 
u.u ac.o 1>11..1~ L«.., LOCP rJ.1 S!•"('l• J 1 oo 
Ll,tl llW AM A..,d.a l 100 

752'0 75 1496L. ... 7!i 
75'24 , , , 75 DS362S.. . ... 225 
76l~ 75 75322 . . . 75 
1409Lt •11995 IO U7ECl.Ram . 99! 
14ail!Ul!l9 211.9~ LFJ~6HS.Ffll 311 99 
n P~n SIT Soc•el 1011 00 MCM l 4505 895 
8:P:13 P.om • .. 2 D5 7-4S8g . 3/l 99 
MKS0 14 Ca'c 211 9'0 74101N 61, -0.-0. 
14 1•1N. J f , -" 1$4~:m . 811 g-o. 
l} T26J8f28 239 741 N•14 10/1 i'G 
9.5H90 . i 9S ~!>C~ Sil .Sl'ii 
8.28 1 .. 50 658CN .. 311951 

TV CHIPS/SOUND 
Al".385.CO 1 e G.limas BM' S4 95 
,1.YJl!l5J5Cdo• C<trwerh:!• 2'!l5 
AY3H03-1 f'l oad1~ Q.lme 8 ~!I 
,1.Y38&05- , W1t1aFC Gllme 9 !IO 
AY381!.0&-1 W~• Game 9 !IO 
AYJ8llOM SnOOlollQ Gnll!lf'( a 9!1 
AY38910Gim.nl G• cl SouM 
c:-0111101 .•. . l :l95 

$.'ff6'1' 0 so..t'ld ~ID' l~ 
w.t !t320l2 , rv Sync" ~ g 1l5 
..._o,t!t369 PtHCllet 3 9!i 
l "41 B89AFMocto..ta lOt 395 
rM.t!t 7 1000 NSC COl(!o rv 
Gam1t 6i15 

P,tM57t().&00C.... GGt1 375 
RF M edl<ii>IOI w l kA!IO 8 ~ 

ltoll Shopmoen1' f'C ~I OI' UPS 0100<' 
ll'tdir•S100001Wll!i"'-h.:r.~11rtd 
OMfilOO Ort1111~ o-.e< S10000 -" 
2.51\o Pl.lrwJh.n.;i & ~t.ago M.n1et· 
tl't1r1)l l B°'A / ~l'Cll" E •pies!U 
COD att410l.O wtil!i"lo Gf'll0._1 C..~ 
b m•o. R&Sode"'I ' !)00 6"'- I.I~ F0t<all1fl 
0od1111i IOd ~ ,,..l'Clhnc;I All p.9r'!B 
pnpne re.ct~ IHl-00 IJ1.HUtll11Cl!'d 
AOCl..35 Cotllt.'IS Pot 0..t~ 
R..au Ol'iOfflil lllll't viwy tr tll'n M~·I 
()l~r PllC:""il All P'ICll'\D '°"bt(ICI !O 
~wir~tool d. 

2o19!i 
995 

14,95 
9.95 

14.95• 
.. 29.95 

•9.95 
l ii!:io 
i':.O 
4..50 
2 50 
?'1!i 
9 ;5 
l'1!i 
1 J9 
50!i 
6 :15 
{195 
1~50 
595 

1795 
17.95 
49 95 
16 95 
47$. 
595 
650 
B95 

1295 
5~5 

595 
3995 
6 95 

11 95 
2595 
B25 

,;~ 
isoo 
,Ei~ 
9g~ 

1Q9!r 
10.95 
It% 
89~ 
':'!IQ 
9:<1~ 

I !i !.tl 
15 so 
t S~ 
15 ~ 

9.95 
. 74 9:5 
.. g..1)5 

4 25 
~'J5 
395 
4 75 
4.95 
1.95 
4 95 
7 9S 
o19S 
1 !'.() 

~~ 
7.50 
.J!l5 

9900 
44 i!o 
2'9'i1S 
2'99$ 
t I '1!. 
9'.#~ 

• :''I~ 
:OY!. 

CHARGE COUPLED DEVICES 
•6J< CCO . FOf-.t ""'1• l.'ll•••t'd rauetulO A(i-0 Ceo 
1111( "''"'il''r ll>Ow VO"Gll" '" ' Pl"ll'ICl"' I .... 111 CC D 
lo<"'\OJOUV ~t ·• IO'll$0ft;~.111,. 0<~41 I 7 p.age .\.i'lok.I• 
h()H 'IO'tll' :.in"'""'d w'1P• c-;i.cn Ol<l'1• 0<1llntlfr hn1t~OI 

518.95 eaoh (reg. 43.00I 

CRYSTALS 

~ 

DISPLAYS/OPTO/LED'S 
• 7 SEQM~NT • CAl.C • C\.OCK• 
Ol. IC• ccct. OL 107 [CAt JOO" Rec:s 
f'NO J~7 CCCI .J.ST Reo 

~~g=m~=~= 
t NO S00.'803 tGC, 800" Rt'oll 
FNDto716IO[Co\I &OO" n t!l1 
XAN Xl61 500~ Gl<&etl 
tfP50il2•7 731 tCAt 300• ~ 

0 1!>1 Bubble "'11rw C..lt: Oi~·, 
1J ooo~ P-•/\ouh!·~ O>\l)lll·~ .400~ . 
!l 0,gft '1uotCKl!l'I 300" . . 

• 

MAt!)XI 12Y~roCtodlModillt I ll.Iii!! 
&~el l et" MA 1003 Yro fRc11l F'>..~ Cf . • • • 4 85 
MA,Dr.'A\.EO l 'lftr. ClockModufo!o •...• 109:5 
• MiJC'fnaPi..AY& • llNCCa•D DIS.•U.T• * 
UP S082·tl40Rlld He11i;tec.nul •...•.... 1$. .~ 
HP !kle2·7.JOOA'°" N'rfn•1.r: 1 .. 9~ 
f ll.305 . ' .... ... .... .. 69:5 
Tl.L3(16 Num~w/LOl;IC .... •. 8.Sl!t 
TIL :)lll;'I Num~ cldl.ogc. . 8.9.5 
T!L 309 N1.1111bcr w!L0goc: 8 95 
fJL :l11 HHIKleomal .... 12 95 
MAt4 ZA 370• R.O AICll\~NL"'1.t.h1! .. !i 95 
MAA 1~ 270" R"'(I Alpntt-Nu"'ern: 9.9~ 

CTS DIPSWITCHES 
c r~::ioo.· $1 1!> CIS206-l!l ll9~ 
G IS:'O&S S I 7~ C1S~ SI (l~ 
Cl $20&6 S I 75 CIS:.ootr.10 s,1 :0 
Cl520(i.1 S I 1~ 

NAKEDPCBOARDSALE 
Z·&O CPU (111\aCSU SJ ol 95 
l!O&O A CA.I 3" 1)5 
al<St..ll tiC RAM (ll)[tO~I 2 1 !:t 
UiK St~hC RAM l}l 141 21'-l D5 
32K Stol l>C RAM 111141 499!:t 
F~~IJO(farlXJIU 31)~:5 
Cauet111llO(T.11~1 2'995 
3K E: i:ioorn C27031 2 • 95 
1702 E1Jre>m6t»1(1 :tOOC' 
?.708f:17 16E1110rt>lllllllUI 3A95 
:' 70/lt.<'716Etw<tml'WM CI :>000 
RONolllll\C! C«'- J 4 95 
AC;PProeoS.:J 1:u.tCon"• 21 5 
v1K"100 aeoo F>l-01 111 n -;zo 
\".X: ICilHOJ II \\:It t,ofi 1'99 
/o.CPC,.!t"'IW• "'/Colt"' • !t05 
Vtaf'O l"1~~· f5SMI 'l1Q5 
P ..1~lh'll t!1l11Ctol5SJ.ll 2195 
IJSlalMotr1Q!Oo;:i111 1WMG1 32'9S 

5151 9Sla1 M~lkoil•!l i\•n.tQ :!~'JS 
99 85l:l1 r.t~1r1 · a..1nCl>ill'ft J-'B!:I:: ._W_A_V_E_F_O_R_M_____. 

I 75 
11s 
1 l!i 

9'9 
9ll 
liiJ 
9'9 

GENERATORS 
&0Jdru"¢1>cn0.•"' 
MCo10:1'4 \'CQ 
l M5lili\l'CO 
l A,1,'0 f 1o1'>Cl-U.1Q.,'l"'r ',;,1 ()1 

FLOPPY DISK 1/0 
177101B' lM•n..llom:Jt ?:'}~ 
\IF'llln'Nec r 1o;11:1~ ol'99~ 
1131 Owilj;'>Ot111, Z!J't!. 
1791 0...JI flOOo-~ J.9@~ 

TV INTERFACES 
P11...•\'1l'1(1f 8~ 

T'V ·IY.cli!<lllnu•"1:.cj) 81)5 
t.~~r'lft J!JOO 
t"-S ~Mod\ILllOJ :'1 00 

SPECIAL PURCHASE 
(while supply lasts) 

21 L01·4(450ns.)....99 MM2114N ....... 4.49 
21 L01 ·2 (250ns.) . .. 1.15 MK3870(programmed) 
TMS 4060 (pullouts) . . . .. .. .......... 1.50 

. .. ........ . .... . 1.95 AM 9060 (4K RAM) 
MC 14411 ........ 9 .90 .. . .. . ...... 3.95 
P825 1 Intel. ...... 4 .95 27S08 (32 x 8) .. . 1.95 
FCM 7001 Clock ... 5.50 75492 ....... • . . ... .75 
MM5311 Clock . .. 4 .50 8T97.. . .. . .. ...... 1.35 
MM5314Clock ... 3 .95 2513·001 (U.C.) . .. 7.95 

8085 ............ 17.95 


NOTICE: WE DO CUSTOM PROM PROGRAMMING 

COMPUTER SPECIALS 
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TheVista¥80:$395 

The Vista V80 Mini 

Disk System is the perfect 
way to widen the capabilities 
of yourTRS-80* Micro
computer. Quickly and 
inexpensively. Our $395 
price tag is about $100 less 
than the Radio Shack 
equivalent. Our delivery time 
is immediate (24 hour turn
around from our Santa Ana, 
Ca. factory). And our system is 
fully interchangeable. That's 
just the start. 

It will give you 23% 
more storage capacity by 
increasing useable storage 
from 55,000 to 65,000 bytes 
per drive with our new 
software patch. 

It can work 8 times 
faster than the TRS-80 Mini
Disk system, because track
to-track access is 5ms versus 
40ms for the TRS-80. You 
can realize this added speed 

•TRS·BO @randy Corp. 

270 BYrE January 1980 

once the new double disk 
expansion interface is 
available without expensive 
modification of the existing 
unit. 

It has a better 
warranty than any comparable 
unit warranty available-a full 
120 days on all parts and 
service. When you consider 
how much more goes into the 
Vista V80, that shows a lot of 
faith in our product. 

A full 3 amp power 
supply means you have 2% 
times the power necessary to 
operate the VBO, and full 
ventilation insures that there 
will be no problems due to 
overheating. 

The Vista V80 Mini 
Disk System requires Level II 
Basic with 16K RAM 
Expansion interface (it 
operates from the Radio 
Shack interface system. It 

comes complete with a 
dependable MPI Minifloppy 
disk drive, power supply, 
regulator board and vented 
case. It's sh ipped to you 
ready to run - simply take it 
out of the box and plug it in. 
You're in business. From the 
company that means 
business-Vista Computer 
Company. 

The Vista Computer Company. 
Manufacturers of Qual ity 
Compute r Systems 
and Software. 
714/953-0523 
1401 Borchard 
San~Ana. Ca. 92705 

Circle 232 on Inquiry card . 



FOR SALE: The first sixteen issues of BYTE in mint con· 
dltlon. Best offer over $100. Pat Gerst le, 1460 Oak Cir, 
Bou lder CO 80302. 

FOR SALE: SwTPC 6800 computer w ith 12 K memory, 
SWTBUG, serial and parallel inpullou1pul (110): CT-1024 
terminal wi th scroll ing mod In Enclosure Dynamics 
case: AC·30 cassette Interlace; GT6144 graph ics board 
with Joystick. each housed In separate cases; all in ter· 
connecting cables, full documentation, and large variety 
ol software (SwTPC 4 K and 8 K BASIC, Microsoft 
BASIC, Assembler, games); S650. A Maryanski, 424 
Grant Av, Eatontown NJ 07724, (201) 542·4735. 

FOR SALE: PEATEC iCOM FDOS· ll dual drive/single 
density fl oppy disk drive with Inte l Interface card. 
Al most new. Pa id S3300. will lake best offer received one 
month al ter offer appears. Gary Miner, POB 1177, Santa 
Cruz CA 95061, (408) 429·1331 . 

FOR SAL E: An S-100 bus system comprised of lhe 
following: TDL Z80 processor board . TDL system 
moni tor board with lwo serial porls and one paral lel 
port casselle Interface, and read-only memory moni tor. 
TDL video display board wilh 1920 characte rs and 
graphics. Keyboard. Morrow 16 K memory board. All 
housed In Vector Graph ics box wilh 18 A power supply. 
Best offer. Richard Blum, 3 Mohawk Dr, Westboro MA 
01581, (617) 366-9734. 

FOR SALE: IMSAI 8080 with Mlcropolis double densi ty 
floppy disk, 32 K bytes static programmable memory 
(250 ns), 8 K Bytesaver board with 16 K read·only 
memories, additional 16 K programmable-memory board 
without ch ips. SI0 ·2, P10·4, Ta rbell cassette board, 
Mountai n Hardware clock board, OAE paper-tape 
reader. Hazelti ne 1500, 80·column pr inler, modem, and 
ultraviolet read-only memory eraser. All boards fully 
socketed, up and running. All brand new. Write for more 
details, give phone number . Jim Bartkus, 6519 S Kast ner 
Av, Chicago IL 60629. 

FOR SALE: Monroe 326 scienllf ic ca lcula tor with 
cassette dri ve model 392 , programmable 120 steps and 
twe lve data registers. with nlcads and charger, software 
Included for llnancial analysis. Asking $600 or best 
offer. Stanley Katz. 208 Hamden 1305. Marsha ll MN 
56258, (507) 537·1136. 

FOR SALE: BYTE and Kilobaud magazines in good cond l· 
tlon. Complete sets, volume 1 number 1 thru present 
dale. Make offer for ei ther or both sets. Mel Harl, 936 
Don1aos Dr , St Louis MO 63131 , (314) 966-4263. 

FOR SALE: TRS·80. Level 2 BASIC, 16 K complete wi th 
video mon itor, power supply, keyboard, cassette unit . 
Level I and 2 manuals, game sof tware, all in perfect con· 
dlt ion, I pay shipping; S750. Robert E Stahl, 18273 Gum 
Tree Ln, Huntington Beach CA 92646, (714) 842-5832. 

FOR SALE: Computer Automation Alpha/LSl-2 computer 
wi th 8 K 16·bi l words of co re memory, lront panel, and 
8-port serial lnput/ou1put (110) board. $1000. Phil Hughes. 
POB 2847, Olymp ia WA 98507, (206) 357-4415 days or 
1206) 352·9637 evenings. 

FOR SALE: S-100 boards , Processor Technology 
cassette user tapes system interface with CUTER, 
Exlended Cassette BASIC and ALS-8, $160; VDM-1. $150; 
BASE 2 16 K fast static programmable memory, S325: 
Digi tal Micro System 16 K stat ic programmable memory, 
S290; IMSAI 8080 processor board, $80; Advanced Com· 
puter Products LOGO I 8 K static programmab le 
memory, $180. All assembled and tested. Teletypewriter 
paper, Canary, $3. T Tai, POB 142, Eagleville PA 19408. 

FOR SALE: First two volumes ol BYTE, excellent condl· 
lion, complete. Please submit bids for both complete 
sets or individua l issues. Magazines will go to highest 
bidder(s). K Watson, 600 Arapahoe 17, Boulder CO 
80302. 

FOR SALE: Solid State Music 10·4, 2P + 2S, input/ out· 
put (110 ) board. S-100, documentation. Best o ffer. Stuart 
Sheedy. 1 Schoolhouse Ln, Syosset NY 11 791 , (5 16) 
921-4321. 

FOR SALE: Termlnet 300 keyboard printer. Excellent 
condi tion. Fric tion-feed Model B, RS-232, 10115130 cps 
(switch selectable), upper/lower case. 118 co lumn, ASCII 
terminal. Fu ll sel o f documentation Included. Best rea
sonable offer. F P God lcl, Rd 12 POB 135, Oswego NY 
13126, (315) 343-3314. 

FOR SALE OR TRAD E: SwTPC 680012 with 24 K total 
memory: CT·64 terminal; AC-30 cassette interface; NP-N 
calculator In ter face. All equipment unassembled. In 
original cartons with all manua ls and documentalion. 
Sell for cash, or trade for TRS·80 expansion interface 
with memory, mini disk system. printer, etc. Gary 
Blanken. 1804 Ladd St . Silver Spring MD 20902. 

FOR SALE: Teletype ASR33. Excellent cond it ion. Wi red 
for molar control, wit h pedestal, and one box of new 
paper tape; $850. OSI paper·tape winder for Teletype 33; 
$50. United Data 20 mA to RS·232C converter; $125. R 
Groome. 1701 E 12th St Apt 9W West Tower, Cleve land 
OH 44114, (216) 621 -4129. 

FOR SALE: Assembled Heathkit HB. H9, and cassette 
recorder. Hardware inc ludes 24 K memory and cassette 
interface. Softwa re is Heath Extended BASIC, 
Assembler, Game Sel 1, Biorhythm, and Space War. 
Included are reference manua l and mos t of 
REMarks(HUG magazine) to date. Would cost nearly 
$1800 as a kil. The first check or money order for $1440 
gets It. G Counsll, 1258 33 Av, San Francisco CA 94122, 
(415) 664-4508. 

FOR SALE: Two IMSAI 4 K stat ic programmable-memory 
boards with Individual 1 K wri te pro1oc1. $85 each. One 
Polymorph ics Video-Graphics board with 16 by 64 char
acter display and 48 by 128 graphics d isplay. 1 K of on 
board programmable memory and a pa rallel porl for 
keyboard. $150. All for S· lOO bus. Everything assembled. 
Frederick Stark. 859 Stand ish, Pacif ica CA 94044. 

FOR SALE: TDL ZPU Z80 processor card and TDL Z16 
memory ca rd wi th 8 K bytes. Inc ludes TDL ZBO macro
assembler, TDL 8 K BASIC, TDL 1 K monitor, and 
memory lest software on paper tape. Documentation 
included: macroassemble1 user manual. ZBO processo1 
1echnica/ manual, Z 16 manual. and 8 K BASIC user manual. 
All for $500 or best offer within thirty days. Ari Wetzel, 
1123 Wa lnut St , Pittsburgh PA 15221 , (412) 624·5208 or 
(412) 241·3578. 

FOR TRADE: Are you interes ted in swapping software? 
II you send me an original game program in any version 
of TDL BASIC or eithe1 version of CBASIC, I will send 
you a game program in the appropriate language. A long 
with the program include a SASE. and 1wo extra copies 
of your prog ram, If possible. Your program must be 
typed or printed by computer. Michael Schi ff , 1!14 Foch 
Av, Lawrenceville NJ 08648. 

FOR SALE: Tarbell tape Interface board , assembled and 
work ing, S80 or best olfer. Also, Memorex model 650 
floppy disk drive, 8 inch, hard·SeCtOred, with documenta· 
tlon. $200 or best offer. Frank Tuccio. 80 N Railroad Av, 
Mahwah NJ 07430. 

Unclassified Policy 
Readers who are soliciting or giving ad

vice, or w ho have equipment to buy, sell or 
swap sl1ould send in a clearly typed notice 
to that effect. To be considered for publi
cation , an advertisement must be clearly 
no11commercial, typed double spaced on 
plai11 white paper, contain 75 words or less , 
and include complete name and address 
information . 

These notices are free of charge and will 
be printed one time only 0 11 a space 
available basis. Notices can be accepted 
from individuals or bona fide computer 
115ers clubs only. We can engage in no 
correspondence on t /1ese and your confir
mation of placement is appearance in an 
issue of BYTE. 

Please note that it may take three or four 
months for an ad to appear in the 
magazine. 

WANTED: CAI programs wanted. Teachers , do you have 
any original TRS·80, PET, or Apple CAI programs for 
trade with othe r teachers? Bob Purser, POB 466, El 
Dorado CA 95623. 

FOR SALE: Complete set of BYTE magazine from first 
issue 10 1979. Make ofler. Benjamin Clark, At 3 POB 800, 
Moncks Corner SC 29461 . 

FOR SALE: Static-memory boards assembled with 
original documentation . Godbout 4 K, paid $130, asking 
S50; SD Sales 4 K lowpower, pa id $95, asking S65; MITS 
Alt air 8800 1 K, $25. All lhree boards for only $125 and I 
pay Insurance and postage. Also, I have an ASR33 lele· 
typewri ter wit h bul lt ·ln 101C data set and phone dialer. 
Ask ing $875 or best olfer. Barry Woo, 949 Erica Dr, 
Sunnyvale CA 94086, (408) 737-2935. 

FOR SALE: PDP-8/L compu ter; $1000. James Foy, (609) 
646-2132 after 6:00 PM. 

BUY, SELL OR TRADE: Digital Group equipment. Have 
Input/ou tput (110 ), video display, Z80 processor, dual Phi· 
Deck system, keyboards, monitors , cabinets, etc. Need 
memories and TVC 96, rea l·world Interface, etc . Jack 
Buster, POB 8062, Anchorage AK 99508, (907) 349-3324. 

FOR SALE: Data General Nova 1220 min icompu ter with 
32 K by tes programmable memory, Auto-Prog ram·Load, 
paper-tape reader and Teletype Interfaces. manuals, 
logic diagrams, and paper tapes. All In min i condition. 
$1500 plus shipping . R C Meyer, 618 13th SI NE, Owa
tonna MN 55060, (507) 451-6911 evenings . 

FOR SALE: lnputloulpul (110) board, S-100, Morrow 
Speakeasy, one parallel , one serial, cassette wi th con
t ro l for three machines, 512 bytes programmable 
memory, read·only memory with bootstrap and cassette 
routines on board. Assembled and tested, with cable. 
Best offer over $110. Rusty Bryttan, 78 Cl inton Pl, Bronx 
NY 10453, (212) 367-0663. 

FOR SALE: Allalr computer, two 4 K dynamic memories, 
ACR, PIO. S500 or best offer. Also complete backlog of 
BYTE, best offer. Dan Starr, 58 Spruce SI, Princeton NJ 
08540. 

FOR SALE: I am selling parts and spares from my old 
computer to pay for my new compu ter. All part s made by 
Inte l. 13 K bytes P2102A-4; $1.50 each, 4 K bytes C1702a; 
$4 each , 24 D8212; $2 each, 3 C8080A; $7 each, 3 082.24; 
SJ each, 8 P8226; $2 each, 2 P8214; $4 each , 20 unused 
d3601 read-only memory l ike 825126; S3 each. Please 
add S1 for UPS. Send cashier's check or money order. 
Frank Worrell , Lakeshore Dr RD4 , Colchester VT 05446. 
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FPClrn "EJHlUM 
0 One-Dnve System: 

S399. (40-track) & $675. (77-track) 
Two-Drive System: 

$795. (40-track drives) & S1350. (77·track drives) 
Three-Drive System: 

$11 95. (40-track drives) & S2025. (77-track drives) 
Requires Expansion Interface. Level II BASIC & 16K RAM. 

Low Cost Add-On Storage for Your TRS-80* . 
In the Size You Want. 

When you'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·100TM drives 

or 77-track TFD·200TM drives. 

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

•Systems 	 include Percom PATCH PAK 
#1n.\ on disk, at no extra charge. PATCH 
PAK #1'w de-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·1OOTM 
costs just $399 . Price includes PATCH 
PAK #1rM disk. 

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

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

Our TFD-1 QQ TM drive, for example, 
lets you store 102.4K bytes of data on 
one side of a disk - compared to BOK 
bytes on a TRS-80* mini-disk drive 
and 1 02.4K bytes on the other side, too. 
Something you can't do with a TRS-80* 
drive. That's almost 205K bytes per 
mini-disk. 

And the TFD-2oo rM 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 well . PATCH 
PAK # 1 TM is supplied with each drive 
system at no additional charge. 

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

In the Producl Developmenl Queue . .. aprinter interface for using your TRS·80* with any 
serial printer, and .. . theElectric Crayon TM to map your computer memory onto your color TV 
screen - for games, animated shows, business displays, graphs, etc. Coming PDQ! 

'" TFD· 100, TFD-200, PATCH PAK and Electric Crayon are 1radema1ks ol PE RCOM DATA COMPANY. 

' TRS-80 and IASDOS aie trademarks ol Tanoy Co1pora1ion ano Radro Shack which ti!~ no 1elallonshlp lo PERCOM DATA COMPANY 


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

PE RCOM DATA COM PANY, INC. 

211 N. KIRBY • GARLAND, TX . • 75042 Percom 'peripherals for personal computing' 
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You know about computers. I~ fact , 
you probably own one now. One that 
you rnlght be thinking of expanding. We 

(4p s599 

nave a better idea. Take a giant step 
Into the persona l computing future with 
an amazing. new C4P fr0m Ohio 
Scienti fic . 

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

d!II 
J 

Appl• II . Commodo<•Pn. TllS 60. rt ll'!f Ah1nOCO-e1 t1 rl!IQllJli!'red 1r 11KJci IMlll'l>~ol Apsiko 
Cc;rtrtfH11e r 1ru; CUMrnocJ.v,. h ifltM M.\th1110"1 ltd it&dio Shack Al4 N. •np.!Ctl•n•l, 

HUMAN INPUT EXPANSION 
2-8 axis joystick in terlaces 
2-10 key pad Interlaces 

HOME INTERFACE 
1-AC-12 AC remote control interface 

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

SOFTWARE 
Ohle Scientific offers a comprehensive 
library of both systems and 
applications sortware for the C4P. 

The C4P is an oulslandlng premium 
computer - years ahead of the 
market. We know because there 's 
nothing quite like it for t11e price, 
anywhere. And probably won ' t be for a 
very long time. 

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

C4PMFS1695 
All the fea tures or the C4P plus rea l 
time clock , home security system 
in terlace, modem interface. printer 
interlace, 16 parallel fines and an 
accessory BUS. The C4P MF starts 
with 24K RAM and a single mini-floppy 
and can be di rec tly expanded lo 4BK 
and lwo mini-f loppies. Over 45 diskettes 
now ava ilable including games, 
persona l, business, educational and 
home control applications programs as 
well as a real time operating system. 
word processor and a data base 
management system. 

Computers come w11h keyboards and flopp1ot wh ere apec: 1li.d 
Other equlpmool abown is ophono.J 

For literature and the name of your local 
dealer, CALL 1-800-321-8850 TOLL FREE. 

1333 SO UTH CHI LLICOTHE ROAD 
AURORA, OH 44202 • (216) 562-3101 
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