


Somedav all terminals will be smart•..•... 
• 128 Functions-software controlled + 82 x 16 or 92 x 22 format-plus graphics 
• 7 x 12 matrix, upper/ lower case letters + Printer output port 
• 50 to 38,400 baud- selectable +"CHERRY" keyboard 

CT-82 Intelligent Terminal, assembled and tested .......$795 .00 ppd in Cont. U.S. 


SOUTHWEST TECHNICAL PRODUCTS CORPORATION 
219 W. RHAPSODY 
SAN ANTONIO, TEXAS 78216 
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RS-232 or 

Outputs 

4 MHz 
Crystal Clock 

On Card i::::;;;......--;o 

Voltage 
Regulation 

8KROM for SystemlK RAM 

Programmable 

Baud Rate 

UART with 


Intern! Timers 


4 MHz Z·SOA 

Completely Buffered 
Bus Interface 

Capacity Etpandab1lity 

The single card computer 

with the features 


that help you in real life 

COMPLETE COMPUTER 

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

The computer itself is super. Fast 
4 MHz operation. Capacity for BK bytes 
of ROM (uses 2716 PROMs which can 
be programmed by our new 321( BYTE­
SAVER® PROM card). There's also 1 K of 
on-board static RAM. Further, you get 
straightforward interfacing through an 
RS-232 serial interface with ultra-fast 
speed of up to 76,800 baud - software 
programmable. 

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

Add to that vectored interrupts. 

ENORMOUS EXPANDABILITY 
Besides all these features the Cro­

memco single card computer gives you 
enormous expandability if you ever need 
it. And it's easy to expand. First, you 
can expand with the new Cromemco 
32K BYTESAVER PROM card mentioned 
above. Then there's Cromemco's broad 
line of S100-bus-compatible memory 
and 1/ 0 interface cards. Cards with fea­
tures such as relay interface, analog 
interface, graphics interface, opto­
isolator input, and AI D and DI 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 Contro l BASIC (in 
two ROMs) . Wi rh thi s optional software 
you' re ready to go. The monitor gives 
you 12 commands. The BASIC, wilh 36 
commands / functions, will directl y ac­
cess 1/ 0 ports and memory locations ­
and call machine language subroutines. 

Finally, o simplify things to the ul t i ­
mate, we even have con venient ca rd 
cages. Ru gged card cages. They ho ld 
cards firmly. No jiggling out o f sockets. 

AVAILABLE NOW/LOW PRICE 
The Cromemco Model SCC is avail ­

able now at a low price of only $450 
factory assembled ($395 kit) . 

So a<Zt today. Get thi s high-capability 
computer working for you ri ght away. 

Cromemco 
n c o r pora ed 

Specialists in computers and peripherals 
280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 • (415) 964-7400 
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About the Cover 

This month's cover by artist Ken 
Lodd ing emphasizes the personal com ­
puting potential of the OSCAR 
amateur radio satellites described in 
Joe Kasser's arti cle on page 48. When 
Ken isn't doing technology-related art 
work, he helps design and impl ement 
experimental systems for Digital 
Equipment Corp in Merrimack NH . 

In This E'1TI 

One of the basic building blocks of 

any computer chess play ing program is 
the exchange evaluator. Authors Dan 
and Kathe Spracklen describe the 
exchange evaluator used in their 
Sargon program in An Exchange 
Evaluator for Computer Chess. 

page 76 

Taylor series ex pansions are not 
necessa ril y the best polynomial ap­
prox imati ons for many functions. 
Fred R Rue kdeschel describes severa l 
minimax and rational polynomial 
approximations for some common 
functions in Functional Approxi­
mations. A method for creating poly­
nomial approxi mations for micro­
computers using math ematical tables 
and large system statistical routines 
is also discussed. page 34 

One method of connecting com­
puters into a communications net­
work is by VHF radio stat ions. To 
ease some of the physical difficulties 
encountered with this arrangement, a 
satellite can be introduced into the 
system, and then, as Joe Kasser says, 
The Sky 's the Limit for personal 
computer users. page 48 

One theme of this issue is VHF 
communication among computers to 
produce a network. There are other 
types of networks wh ich are available 
to computer users. One of these uses 
a Distributed Network, which is de­
scribed by Glen R Horton. page 62 

Ciarcia's Circuit Cellar turns to 

November 1978 © BYTE Public~tions Inc 
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melodram a this month as Steve and 
Ll oyd are confronted by a mysteri­
ous stranger . All ends happ il y, how­
ever, with the aid of a computer 
controlled stepper motor driven infra­
red and visible li ght scan ner. Read I've 
Got You in My Scanner! page 76 

One of the more fasci nating uses 
of a computer, teaching courses, is 
frequently known as computer assisted 
instruction. George A Gerhold de­
scribes one group of people that is 
actively involved in implementing 
Computer Assisted Instruction on a 
Microcomputer. page 90 

As part of the never ending struggle 
for truth, beauty and the ultimate in 
high level languages, David Wilson 
provides readers with a Languages 
Forum proposal, Defining a Language: 
PL/B, a combination of some of the 
features of a high level language like 
BASIC with access to assembly lan­
guage details when necessary . page 100 

Controlling a physical system is 
a natural for the microprocessor : 
parameters can often be changed 
in a matter of seconds in software 
without any mechanical changes to 
the system. A simple airflow control 
system is described in Garnet L 
Hill's article, A Classroom Demon­
stration: Controlling a System with 
a Microcomputer. page 772 

The VHF communication network 
already in existence provides a readily 
avai lable communication network for 
the computer experimenter. R E Brun­
inga describes one system which is up 

and running in his article A Multiuser 
Data Network. page 720 

A home computer system can be 
used for communication among many 
people. This month Ward Christensen 
and Rand y Suess describe their imple­
mentation of a Hobbyist Computer­
ized Bulletin Board. page 750 

For people who are just being intro­
duced to the world of micropro­
cessors, the first steps can seem con­
fusing. For a description of one device 
which can aid the introduction read 
W N Hubin 's review of the Heath 
Microprocessor Training System. 

page 758 

Craig Anderton 's simp le circuit 
described in A Cassette Interface 
Switching Box for the TRS-80 shows 
you how to operate the cassette re­
corder manually and monitor tapes 
while they are being read in without 
having to unplug any cables. page 760 

This month we continue the series 
Creating a Chess Player by Peter W 
Frey and Larry R Atkin with the first 
half of Chess 0.5, a program written in 
Pascal by Larry Atkin, who is co­
author with David Slate of the world 
championship computer chess pro­
gram, Chess 4.6. page 762 

In this issue, Kin-Man Chung and 
Herbert Yuen conclude their series of 
articles on A "Tiny" Pascal Compiler 
with a discussion of a p-code {pseudo­
code) to 8080 code conversion pro­
gram and the needed runtime routines. 

page 782 
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By Carl Helmers 

Editors. This is a word of multiple de­
finitions. One definition is implicit in the job 
description of myself and my associates at 
BYTE. Another definition is that applied to 
a class of utility programs which every 
BYTE reader's computer system has in some 
form or another. It is this latter definition 
which provides the subject for this editorial. 

What is often ignored is the fact that 
editor programs make an excellent form of 
software project, less complex than an 
interpreter or a compiler, but of sufficient 
magnitude to be interesting and educational. 
The problems and characteristics of editors 
are analogous to those of compilers and 
interpreters, especially when viewed as tools 
of software development. Just as compilers 
beget better compilers, editors can be used 
to edit better editors. 

On the Virtues of Writing Editors 

Software projects are some of the most 
exciting avocational applications of personal 
computers, applications which emphasize 
computing as an art form and means of 
expression of personal tastes. This editorial 
on the philosophy of software projects in 
general and text editing in particular was 
inspired by recent completion of a text 
editor begun as a spare time project in March 
of this year. Five months and many evening 
and weekend hours later it is now mid 
August and the editor program is working 
sufficiently well to serve as the primary 
monitor program and software tool of my 
homebrew computer system . 

Why Write an Editor Program? 

There are alternatives to do-it-yourself. 
In the usual case of purchasing a commercial 
system from a computer store, an editor 
program is built into the systems software 
of the computer. The present day tech­
nology of self-contained desktop computers 
with read only memory systems software 
(BASIC interpreters) invariably includes 
primitive line oriented editors built into the 
computer. 

On computers which have assemblers plus 
high level language facilities like Pascal, C, 
FORTRAN or COBOL or brand X, one or 
more forms of more useful text editing pro­
grams may be available in order to prepare 
source language files. This is the configu­
ration found in the typical $3000+ personal 
microcomputer or $10,000+ commerical 
minicomputer system. 

Even hardware homebrewers do not 
necessarily have to start completely from 
scratch with editor software. Often a micro­
processor chosen for a homebrew system has 
a software package which can be purchased 
from one of a number of software vendors. 
And in the newer processor designs like the 
Motorola 6809, complete dynamic relocat­
ability of code allows systems software to be 
sold in address space position independent 
read only memory chip sets which home­
brewers can expect to have access to over 
the next few years. 

But to do-it-yourself is one of the princi­
ple reasons why people get involved in 
intricate avocational pursuits. Why does the 
amateur wine maker inject yeast into juice 
and wait for the results when Napa Valley 
and its industries exist? Why does the ama­
teur pilot learn to fly when professional 
transportation options are available from 
the largest airline to the smallest air taxi 
service? Why make your own astronomical 
telescope when there exists such a perfec­
tion as Questar? And similarly in computers, 
why make your own text editor, compiler 
or computer when so many options exist 
in the marketplace? On a practical or short 
term basis there is no visible advantage to 
engaging in such pursuits. But on a long­
term scale of personal development, ac­
tively applying one's mind and energy is 
always rewarding. 

What Was Needed? 

With this spirit ;•nd a secondary purpose 
of improved systems software in mind, I 
proceeded to think about writing an editor 
program. What is required in a personal 
computer system to engage in a project of 
this complexity? The requirements are 
essentially identical to the requirements for 
programming any arbitrary application of 
the personal computer, from electronic 
music systems to sophisticated information 
storage and retrieval systems : tools. Soft­
ware tools are needed in order to create 
more software, and software tools pre­
suppose a certain hardware basis. 

The hardware components needed for a 
useful system are available right now from a 

Continued on page 68 
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Specifications: 

S-100 compat ible. MFM 

encod ing, 35 tracks with ten 

512-byte sectors per track. 

179,200 bytes or double 

density SA-400 and North Star 

BASIC, DOS, and Monitor 

included. 


For further Information, write 

for full color catalog or contact 

your local computer store. 


New from North star 
Double Density Performance at 
Single Density Prices 
The new HORIZON computer and 
Micro Disk System now record in dou­
ble density! That means each new 
Shugart SA-400 minifloppy disk drive 
accesses 1 BOK bytes of on-line infor­
mation. All double density HORIZON 
computers and Micro Disk Systems 
have a redesigned controller which 
allows the use of quadruple capacity 
disk drives as they become available in 
early 1979. A three-drive North Star 
System with quadruple capacity disk 
drives will access over a megabyte of 
on-line information. But, best of all 
there 's no price increase for double 
density models. 

North Star BASIC and DOS have been 
upgraded to accommodate the in­
creased capacity and yet run existing 
programs with little or no change. The 
new disk system also supports single 

density, so existing single density disk­
ettes can still be used. Single density 
SA-400 drives previously purchased 
with North Star systems can also be 
used. 

Pricing 
HORIZON with one double density 
SA-400 minifloppy (180K bytes). 16K 
RAM, ZBOA processor and serial 1/0 
port : $1599 kit, $1899 assembled. 

MICRO DISK SYSTEM with one double 
density SA-400 minifloppy, controller 
board and power regulation : $699 kit, 
$799 assembled. (Cabinet and power 
supply $39 extra each.) 

N oRTH S TAR C oMPUTER S * 

2547 Ninth Street 
Berkeley, Californ ia 94710 
(415) 549-0858 

• 
N t l l' I s lNl * O:lvFuTERB 

H ORIZON 

-

I If HJISOl/1 
.f I ) •\l:;.1 lt . 

• 
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Sol: 

The small computer 

that won't 
fenceyou in. 

A lot of semantic nonsense is 
being tossed around by some of the 
makers of so-called "personal" 
computers. To hear them tell it, an 
investment of a few hundred 
dollars will give you a computer to 
run your small business, do a 
great amount of financial planning, 
analyze a host of data in the 
engineering or scientific lab and 
when day is done play games 
by the hour. 

Well, the games part is true. 
The rest of the claims should be 
taken with a grain of salt. All of 
the personal computers will help 
you learn about computers and 
how they work in general and the 
kinds of things they can do for 
you. Only a few have the capacity 
to grow and handle meaningful 
work in a very real sense. And they 
don't come for peanuts. 

Remember, there's no 
free lunch. 

So before you buy any personal 
computer, consider Sol ~ the small 
computer. Consider it because it 
costs more at the start so in the 
end it costs less. Consider it because 
it can grow with the complexity 
of the tasks you ask it to perform 
and grow with your ability to 
use it. No, it's not cheap. But it's 
not a delusion either. 

From the very beginning, Sol 
small computer systems were 
designed to be at the very top of the 
microcomputer spectrum. We 
designed them so you wouldn't have 
to add costly extras to do many 
jobs. We designed them so you could 
add quality peripherals and more 
memory to take care of more 
complex tasks. We designed them 

Circle 305 on inquiry card. 

to use the best fully supported 
disk operating system on the market 
today, PTDOS, which we also 
designed. We designed them to use 
our Helios II mass memory. And 
for Sol small computer systems we 
designed new and adapted existing 
software to give you the choice of 
the best on the market today. 

Build computer power 
with our software. 

No system is complete without 
software, and at Processor 
Technology we have tailored a 
group of high level languages, 
and assembler and other packages 
to suit the wide capabilities of 
our hardware. 

Take a look at our exclusive 
Extended BASIC as an example. In 
cassette form, this BASIC features 
string and advanced file handling, 
special screen commands, timed 
input, complete matrix, logarithmic 
and trigonometric functions, 
8 digit precision and square root. 
The language handles serial 
access files, provides tape rewind 
and offers cursor control for 
graphics capability. 

The disk version has all the 
number crunching talents of the 
cassette BASIC plus instant 
access to data and programs on 
floppy disks. It includes 
random as well as sequential files 
and a unique ability to update 
sequential data in place. 

Processor Technology FORTRAN 
is similar to FORTRAN IV and 
has a full set of extensions designed 
for the "stand alone" computer 
environment. Thousands of special 
application programs available 
through books and periodicals have 

already been written in this well 
established language. 

Processor Technology PILOT is 
an excellent language for teachers. 
It is a string-oriented language 
designed expressly for interactive 
applications such as programmed 
instruction, drill and testing. 

No wonder we call It the 
serious solution to the small 
computer question. 

It's the small computer system 
to do the general ledger and 
the payroll. Solve engineering and 
scientific problems. Use it for 
word processing. Program it for 
computer aided instruction. 
Use it anywhere you want versatile 
computer power! 

Sold and serviced only 
by the best dealers. 

Sol Systems are sold and serviced 
by an outstanding group of 
conveniently located computer 
stores throughout the United 
States and Canada. They are also 
available in Australia, Europe, 
the United Kingdom, Central 
America, South America, Japan 
and Singapore. 

For more information contact 
your nearest dealer listed on 
the following page. Or write Depart­
ment B, Processor Technology 
Corporation, 7100 Johnson 
Industrial Drive, Pleasanton, CA 
94566. Phone (415) 829-2600. 

In sum, all small computers 
are not created equal 
and Sol users know It to their 
everlasting satisfaction. 

ProcessorTechnology 
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See Sol® 
at all these 
fine 
computer 
centers 
AL: Birmingham: ICP Computerland, 
(205) g1g-0101. CA: Berkeley: The Byte Shop. 
(415) 845-6366. Citrus Heights: Byte Shop. 
(916) 961-2983. Costa Mesa: Orange County 

Computer Center. (714) 646-0221 . Hayward: 

Computerland of Hayward, (415) 538-8080. 

Lawndale: The Byte Shop, (213) 371-2421 . 

Modesto: Computer Magic. (209) 527-5156. 

Mountain View: Digital Deli , (415) 961-2670. 

San Francisco: Computer Center. Inc .. (415) 

387-2513. San Rafael : The Byte Shop, (415) 

457-9311 . Walnut Creek: The Byte Shop, (415) 

933-6252. CO: Boulder: Byte Shop, (303) 

444-6550. Denver: Byte Shop, (303) 399-8995. 

CT: Bethel: Technology Systems. (203) 

748-6856. FL: Ft . Lauderdale: Byte Shop of Ft . 

Lauderdale. (305) 561-2983. Miami: Byte Shop 

of Miami, (305) 264-2983. Tampa: Microcomputer 

Systems. Inc., (813) 879-4301 . IL: Lombard: 

Midwest Microcomputer. (312) 495-9889. tA: 

Davenport : Computer Store of Davenport, (319) 

386-3330. KY: Louisvil le: Martronix Associates. 

(502) 459-0500. MD: Towson: Computers Etc ., 

(301 ) 296-0520. MN: Minneapolis: Computer 

Depot , (612) 927-5601. MO: Florissant : 

Computer Country, (314) 921-4434. NH: Nashua: 

Computerland of Nashua. (603) 889-5238. 

NJ: Cherry Hill: Computer Emporium. (609) 

667-7555. lselin: Computer Mart of New 

Jersey, (201) 283-0600. NY: Endwell : The 

Computer Tree. (607) 748-1223. New York: 

Computer Mart of New York, (212) 686-7923. 

White Plains: The Computer Corner, (914) 

949-3282. NC: Raleigh : Roms 'N ' Rams. (919) 

781 -0003. OH: Akron : The Basic Computer 

Shop, (216) 867-0808. Columbus: Byte Shop, 

(614) 486-7761 . Dayton: Computer Mart of 

Dayton. (513) 296-1248. OR: Beaverton: Byte 

Shop Computer Store, (503) 644-2686. 

Port land: Byte Shop Computer Store. (503) 

223-3496. Salem: Computer Pat hways. 

(503) 399-0534. PA: King of Prussia: Computer 

Mart of Pennsylvania. (215) 265-2580. RI : 

Warwick: Computer Power. Inc .. (401 ) 738-4477. 

SC: Columbia: Byte Shop, (803) 771-7824. 

TN: Kingsport : Microproducts & Systems. (615) 

245-8081 . TX: Arlington: Computer Port . 

(817) 469-1502. Arlington: Micro Store. (817) 

461-6081 . Houston: Interactive Computers. 

(713) 772-5257. Houston: Interactive Computers. 

(713) 486-0291 . Lubbock: Neighborhood 

Computer Store. (806) 797-1468. Richardson: 

Micro Store. (214) 231-1096. UT: Salt Lake 

City: Home Computer Store, (801 ) 484-6502. 

WA: Bellevue: Byte Shop Computer Store, 

(206) 746-0651. Seattle: Byte Shop of Seatt le. 

(206) 622-7196. WI: Madison: The Madison 

Computer Store. (608) 255-5552. Milwaukee: The 

Milwaukee Computer Store . (414) 445-4280. 

DC: Washington: Georgetown Computer 

Emporium. (202) 337-6545. CANADA: London. 

Ontario: Computer Circuit Ltd .. 737 Richmond 

St ., (519) 672-9370. Toronto: Computer Mart Ltd ., 

1543 Bayview St ., (416) 484-9708. Vancouver: 

Basic Computer Group Ltd ., 1548 West 8th 

Ave.. (604) 736-7474. ARGENTINA: Buenos 

Aires: Basis Sistemas Digitales . Colombres 
849-1-A. 93-1988 or 57-71 77. AUSTRALIA: 

Sydney: Automation Statham Pty. Ltd ., 47 

Birch St., (02) 709.4144. Carnegie: Sontron 
Inst ruments. 17 Arawatta St ., (03) 569.7867. 
BELGIUM: Bruxelles: S.P.R.L. Finncontact . 
Square Larousse. 5, 2/ 345-98-95. COLUMBIA: 
Bogota: Video National . Diagonal No. 5-62. 32 

66 35-36-37. DENMARK: Copenhagen: Peter 

W Holm Trading ApS, Sank1 Annae Gade 34. 

Christianshavn, (01) 54 3466. GREECE: Athens: 

Attikos, Inc ., 41Char.TricoupiTT. 145. 3604091. 

JAPAN: Tokyo: Japan Personal Computers, Ltd ., 

Yamamoto Bldg . No. 11-18,(03) 375-5078.5079. 

MEXICO: Mexico City: Industrias Digitales. S.A. 

de C.V. , Plateros 7-116, (905) 524-5132. 

PHILIPPINES: San Juan: Integrated Computer 

Systems, Inc ., LIMKETKAI Bldg ., Suite 118. 

Ortigas Ave .. Metro Manila. 31 13. 78-40-71 .72. 

SWEDEN: Stockholm: Wernor Elek1ronik, 

Torsvagen 61 , Box 72, (0)8 717-62-88. UNITED 

KINGDOM: Huntingdon, England: Comart . Ltd ., 

24A Market Square, St . Neots. Cambridgeshire. 

(0480) 74356. VENEZUELA: Caracas: 

Componentes Y Circuitos Electron icos TTLCA 

C.A., Av. Fco. de Miranda. Los Ruices. 

Apartado 3223, 355591 . 


SCHEMATIC ENCOUNTER 

had a close encounter of the third 
k i nd while trying to read and understand 
the schematics to a Teletype ASR33 - it 
was just awful. The engineers had their 
hands on it for some time when it was 
decided to change it over to a 20 mA 
loop, and I was the victim elected to do 
it. 

Do any BYTE readers know if there 
is a book that explains the AS R33 
Teletype schematics in understandable 
terms? I know it took many years to 
make the simple hard to understand, but 
maybe someone out there said that 
enough is enough to this madness. 

Yes, I finally got the show on the 
road , but for awhile I was thinking: why 
me ? 

Craig Mueller 

10130 Sepulveda Blvd 


Mission Hills CA 91345 


INTERPRETER INFORMATION 
WANTED 

I have ju st finished re ading Osborne 

and Associates' 8080A / 8085 Assembly 

Language Programming book. N ow I 

want to find som eth in g that shows how 

a B AS IC interpreter i s put togethe r in 

asse mbl y language. All the soft ware 

supplied here does not even attempt to 

ex pl ai n in anythin g but vagu e terms. 


Th e question is, where can I fi n d 
literature like this? I would like some­
thin g th at would actua ll y run and some ­
thing not theoretical. I hope you can 
help. 

Hugh Shedd 

m3419 Portland Av S 

Minneapolis MN 55407 


Contact Dr. Do bb's journal of Calis­
thenics & Orthod o nti a for information 
on what they ha~e published in th e past 
with respec t to BASIC interpreters. 
Their address is POB E, Menlo Park 
CA 94025. 

PRAISE FOR BITS 

do not write letters to editors often 
but this is one pleasant exception. About 
a week ago my daughter ordered a book 
for my birthday from BITS. The birth­
day was only a week off and she asked 
for fast service. Not only did the book 
arrive ex actly one week from the date 
that she sent her letter, but it was also 
wrapped in birthday paper with a bow. 
It arrived the day before my birthday . 
Both my daughter and I were quite 
delighted at su ch a personal touch . I 
believe that the name of the person 

Continued on page 141 
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56 GREAT LOCATIONS 

ComputerLand® 

NOW OPEN : 

ALABAMA 

Huntsville (205) 539-1200 


CALIFORNIA 

Dublin (41 5) B2B-8090 

El Cerrito (415) 233-5010 

Hayward (41 5) 538-8080 

Los Altos (415) 941-8154 

Los Angeles (213) 776-8080 

Mission Viejo (714) 770-0131 

San Bernardino (714) 886-6838 

San Diego (714) 560-9912 

San Francisco (415) 546-1592 

San Jose (408) 253-8080 

San Mateo (415) 572-8080 

Santa Rosa (707) 528-1775 

Thousand Oaks (805) 495-3554 

Lawndale (213) 371-7144 

Tustin (714) 544-0542 

Walnut Creek (415) 935-6502 


COLORADO 

Colorado Springs Call Directory Assistance 

Denver (303) 759-4685 


CONNECTICUT 

Fairfield (203) 374-2227 


DELAWARE 

Newark (302) 738-9656 


FLORIDA 
Boca Raton Call Directory Assistance 
Ft. Lauderdale Call Directory Assistance 

GEORGIA 

Atlanta (404) 953-0406 


HAWAII 

Honolulu Call Directory Assistance 


ILLINOIS 

Arlington Heights (312) 255-6488 

Downers Grove (312) 560-0193 

Niles (312) 967-1714 

Oak Lawn (312) 422-8080 

Peoria Call Directory Assistance 


IN DIANA 

In dianapolis Call Directory Assistance 


KENTUCKY 

Louisville (502) 425-8308 


MARYLAND 

Rockville (301) 948-7676 


MICHIGAN 

Grand Rapids (616) 942-2931 

Southfield (313) 356-8111 


MINNESOTA 

Bloomington (612) 884-1474 


NEW HAMPSHIRE 

Nashua (603) 889-5238 


NEW JERSEY 

Cherry Hill (609) 795-5900 

Bergen County (201) 845-9303 

Morristown (201) 539-4077 


NEW YORK 

Buffalo (716) 836-6511 

Ithaca (607) 277-4888 


NO. CAROLINA 

Charlotte (704) 536-8500 


OHIO 

Cleveland (216) 461 -1200 


OREGON 

Portland (503) 620-6170 


PENNSYLVANIA 

Harrisburg (717) 736-1116 


TEXAS 

Austin (512) 452-5701 

Dallas Call Directory Assistance 

Houston (713) 977-0909 


WASHINGTON 

Bellevue (206) 746-2070 

Federal Way (206) 838-9363 

Tacoma (206) 581-0388 


WASHINGTON, D .C. Call Directory Ass istance 

WISCONSIN 


Madison (608) 273-2020 

INTERNATIONAL 


Sydney, NSW Australia 29-3753 

Winnipeg, Canada Call Directory Assistance 
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If the truth is that you want a 
computer ... then w e want to be your 
computer store. 

We .re Computerland, the # 1 
computer sto re chain in the U.S. What's 
meaningful about that fact is, that 
Computerland has been cho sen by more 
people as having what they°ve been 
looking for. And, since yo u·re looking, let 
us tel l you what you ·11 f ind, when you visit 
a Computerland store. 

You 'll f ind a produ ct line that's 
continuall y evaluated to prov ide you with 
the widest and best selection in quality, 
brand name microcomputers anywhere. 
You ' ll find an enthusiastic and 
knowledgeable staff able to interpret all 
the equ ipment specifications, in terms of 
how they apply to you , and in a way 
you ' ll understand. You ' ll find demonstration 
areas where you can get a f i rsthand 
experi ence of running a computer yourself . 

CllPUTEIS 
nR BISllESS 

You ' ll f ind educotional materials to g ive 
you a tota l insight into the worl d of 
microcomputers . 

You ·11 f ind a ful ly equipped service 
departmen t to provide whatever assistance 
is required to keep your compu ter running 
in top-notch condition. You .II find computer 
user 's clubs to joi n, where you ca n share 
ideas with peop le as en thusiastic as 
yoursel f . And, w ith eac h new v isi t, you ' ll 
fin d exc itement- from the people you dea l 
wi th , the equipmen t they offer, and from 
your ow n ever-growing perso nal 
involvement. 

Enough about us. How about what 
computers do . To attempt to describe al l 
the things your computer might do, would 
be to describe your imagination. So 
instead, we 'll briefly list some of the many 
things for which small computers are 
already being used . 

In business, the advent of the 
versatile and compact microcomputer has 
put the benefits of computing within reach 
of small companies. With systems starting 
at less than $6000, the businessman can 

CllPmRS 
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computerize things like accounting , 
inventory control , record keep ing, word 
processing and more. The net result is the 
reduction of administrative overhead and 
the improvement of efficiency which allows 
the business to be managed more 
effectively. 

In the home, a computer can be used 
for personal budgeting, tracking the stock 
market, evaluating investment opportunities, 
controlling heating to conserve energy, 
running security alarm systems, automating 
the garden 's watering, storing recipes, 
designing challenging games, tutoring the 
ch ildren ... and the list goes on . 

In industry, the basic applications are 
in engineering development, process 
control , and scientific and analytical work . 
Users of microcomputers in industry 
have found them to be reliable , cost­
effective tools which provide computing 
capability to many who would otherwise 
have to wait for time on a big computer, 
or work with no computer at all. 

And now we come to you, which leads 
us right back to where we started : If you 
want a computer, then we want to be 
your computer store. 

Whether you want a computer for the 
home, business or industry, come to 
Computerland first . We 'll make it easy for 
you to own your first computer. Because, 
simply put, we really want your business. 
When you come right down to it, that's 
what makes us #1. 

Compute1land® 
WE KNOW SMALL COMPUTERS 

14400 Catalina St., San Leandro, CA 94577 (415) 895-9363 • Franchi•e Opportunitie• Available 
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WhyApple 
stselDtq1 

theworldS 
nal computer. 

owners on top of what's new. 
Apple is so powerful and easy to use 

that you'll find dozens of applications. 
There are Apples in major universities, 

satisfaction a personal computer can 
bring, today and in the future. 

&. hi-resolution 
tmPftlcs,too. 
Don't settle for a black and 
white display! Connect your 
Apple to a color TV and 
BASIC gives you instant 
command of three display 
modes: Text, 40h x 48v 
Color-graphics in 15 colors, 
and a 280h x 192v High 

capability of combining 
text and graphics, too. 

Back to basics, and 
assembly~ too. 

Apple speaks three languages: fast 
integer BASIC, floating point BASIC 

''4f 


Resolution 
array that 
lets you plot 
graphs and 
compose 
3-D images. 
Apple gives 

you the added 

for scientific and financial applications, 
helping teach computer skills. There and 6502 assembly language. That's 

WW°hich personal computer will be 
most enjoyable and rewarding for you? 
Since we delivered our first Apple® II 
in April, 1977, more people have chosen 
our computer than all other personal 
computers combined. Here are the 
reasons Apple has become such an 
overwhelming favorite. 

Apple is a fully tested and assembled 
mainframe computer. You won't need 
to spend weeks and months in assembly. 
Just take an Apple home, plug it in, 

are Apples in the office, where they're 
being programmed to control inven­
tories, chart stocks and balance the 
books. And there are Apples at home, 
where they can help manage the family 
budget, control your home's environ­
ment, teach arithmetic and foreign 
languages and, of course, enable you 
to create hundreds of sound and 
action video games. 

When you buy an Apple II you're 
investing in the leading edge of tech-

hook up your color TV* and any cassette nology. Apple was the first computer 
tape deck-and the fun begins. 

To ensure that the fun never stops, 
and to keep Apple working hard, we've 
spent the last year expanding the Apple 
system. There are new peripherals, 
new software, and the Apple II Basic 
Programming Manual. And wait till 
you see the Apple magazine to keep 

to come with BASIC in ROM, for 
example. And the first computer with 
up to 48K bytes RAM on one board, 
using advanced, high density 16K 
devices. We're working to keep Apple 
the most up-to-date personal computer 
money can buy. Apple II delivers the 
features you need to enjoy the real 

maximum programming flexibility. And, 
to preserve user's space, both integer 
BASIC and monitor are permanently 
stored in SK bytes of ROM, so you 
have an easy-to-use, universal language 
instantly available. BASIC gives you 
graphic commands: COLOR=, VLIN, 
HLIN, PLOT and SCRN. And direct 
memory access, with PEEK, POKE 
and CALL commands. 

Software: Ours andJOUl'S. 
There's a growing selection of pre­

programmed software from the Apple 
Software Bank-Basic 
F4iance, Checkbook, High 
Resolution Graphics and 
more. Now there's a User 
Section in our bank, to make 
it easy for you to obtain 
programs developed 



my own space wars game. 

~ ~ 

by other Apple owners. Our Software Apple peripherals
Bank is your link to Apple owners all are smart peripherals.

•over the world. 
Watch the far right column of this ad 

each month for the latest in our grow­Alive with 
ing family of peripherals. We call them the sound "intelligent interfaces:' They're smart

ofmusic. peripherals, so you can plug them in 
Apple's ex­ and run them from BASIC without 

clusive built-in having to develop custom software. 
speaker delivers 
the added dimension of sound to your 
programs. Sound to compose electronic 
music. Sound to liven up games and 
educational programs. Sound, so that 
any program can "talk" back to you. 
That's an example of Apple's "people 
compatible" design. Another is its light, 
durable injection- molded case, so you 
can take Apple with you. And the 
professional quality, typewriter-style 
keyboard has n-key rollover, for fast, 
error-free operator interaction. 

Apple is the 
prmencomputer. 

Apple is a state-of-the-art single 
board computer, with advanced LSI 
design to keep component count to a 
minimum. That makes it more reliable. 
Ifglitches do occur, the fully socketed 
board and built-in diagnostics sim­
plify troubleshooting. In fact, on our 
assembly line, we use Apples to 
test new Apples. 

Apple II plugs into any standard TV using 
an inexpensive modulator (not included). 

In California, call 408/996-1010. 

Programming is a snap! 

I'm halfway through Apple's BASIC 


manual and already I've programmed 


No other personal computer comes 
close to Apple's expandability. In addi­
tion to the built-in video interface, cas­
sette 1/0,and four AID inputs with two 
continuously variable game paddles , 
Apple has eight peripheral slots, three 
TTL inputs and four TTL outputs. Plus 
a powerful, state-of-the-art switching 
power supply that can drive all your 
Apple peripherals. 

Available now. 
Apple is in stock and ready for 

delivery at a store near you. Call us for 
the dealer nearest you. Or, for more 
details and a copy of our "Consumer's 
Guide to Personal Computers," call 

800/538-9696** 
or write Apple 
Computer, Inc., 
10260 Bandley 

Drive, Cuper­
tino, CA 

95014. 

Those math programs I wrote 
last week-I just rewrote them using 
Apple's mini-assembler and got them 

to run a hundred times faster. 

New from Apple. 

Valuable new series of software 

packages for investors 


Now private investors can generate 
their own stock market reports and per­
form critical investment analysis instantly 
with Apple II. Just log your Apple II 
computer on to Dow Jones' central data 
bank with powerful Apple software: the 
Dow Jones Series. The first two of these 

~ highly practical programs 
~ are available now. 
~ With Apple's Stock 

U3=:::_ Quote Reporter 
~ program, a local tele­

ir . phone call 
\ links you to 
\ Dow Jones' 

continuously 
updated 

stock quotes for 
more than 

6000com­
panies listed 

on six major U.S. 
exchanges. Current 

activity for stocks in 
the investors portfolio is delivered 
automatically: ask/open, bid/close, high, 
low and last prices, and volume traded. 

Our Portfolio Evaluator enables 

you to analyze current value of your 

portfolio, and short- and long-term gain/ 

loss for each stock-or for your entire 

portfolio. 


Cost of Apple's Dow Jones service 
is a one time contract fee of $25, which 
includes the Stock Quote Reporter pro­
gram. An additional $3 charge is made 
for the first three minutes of any transac­
tion and 509! per minute thereafter. 

To take advantage of Apple's new 
financial services, Apple II users need 
only a communications card, a modem 
and an ordinary telephone. This equip­
ment, the Dow Jones Series, and a broad 
selection of other Apple software are 
now in stock at your local Apple dealer. 

Circle 15 on inquiry card. 

Apple's smart peripherals make 
expansion easy. Just plug 'em in and 

they're ready to run. I've already 
added two disks, a printer and the 

communications card. L 





DYNABYTE COMPUTERS 

ARE ALL BUSINESS 

INSIDE AND OUT. 


When we designed our new small 
business computers, we meant busi­
ness. 

As bas ic as that seems, it is unique . 
Just about every other microcomputer 
being sold as a small business system 
today was originally designed as a kit 
for hobbyists. 

Every design decision was made 
with quality and reliability in mind. The 
result is dependable performance and a 
solid appearance for business, profes­
sional and scientific applications. 

FIRST SMALL SYSTEM WITH 
BIG SYSTEM STORAGE 

Many applications handle large 
quantities of information , so the DB8/2 
uses two quad density 5-inch disk 
drives with our exclusive Dual Density 
Disk Controller for up to 1.2 megabytes 
o f form atted storage . That' s more 
capacity than two single density 8-inch 
drives. 

If you need more storage , our 
088/4 has two 8-inch drives with up to 
2 megabytes capacity, more than any 
other dual floppy disk system on the 
market. 

OUR SOFTWARE IS 
BIG ON BUSINESS 

Dynabyte helps you get down to 
business immediately. The DB8/2 is the 
first microcomputer to offer enough 
storage capacity on 5-inch drives to 
fully utilize CP/M , * the most widely 
accepted disk operating system . We 
also supply and support BASIC, FOR­
• CP!M is a tndcmark of Digira.I R~h. 

TRAN and COBOL programming lan­
guages . Our applications packages in­
clude general ledger, accounts receiv­
able , word processing and many other 
CP/M compatible programs. 

Reliability is a big consideration in 
buying a business computer, so we built 
it in . Our edge connectors meet military 
specifications, the toughest electronics 
manufacturing standard . Our regulated 
power supply is designed to meet U .L. 
standards, which means the entire sys­
tem runs cool and dependable . And our 
cast aluminum enclosures are rugged as 
well as attractive. 

AND THE BIGGEST 
THING OFALL 

Customer support. Our support 
starts at the factory with testing and 
burn-in programs that assure the entire 
integrated system is reliable prior to 
shipment . Our completely modular de­
sign allows continuing support in the 
field . We maintain a bonded inventory 
of all sub-system modules which means 
we can deliver replacement sub­
assemblies overnight nearly anywhere 
in the continental U.S. 

Dynabyte built in little things, too. 
Like a fully-populated 12-slot 
backplane, switched AC outlets for ac­
cessories , an option for European 
power, quiet whisper fans with long-life 
metal construction, lighted indicator 
switches for Power On and Halt , a 
shielded enclosure to protect disk drives 
from electro-mechanical interference, 
and a fully enclosed power supIJly for 

operator safety. 
Since we didn ' t cut corners in de­

sign, the price/performance ratios of 
our systems make good business sense. 

THE INSIDE FAa5 
The DB8/2 Computer System in­

cludes two 5-inch disk drives either 
single or double sided for up to l.2 
megabytes of mass storage; a 4MHz 
Z-80 processing module with one 
parallel and two serial ports, an 
EPROM programmer and up to 4k 
ROM; 32k of RAM , a 12-slot fully­
populated backplane; our exclusive 
Dual Density Disk Controller, and 
CP/M. 

The DB8/ 1 Computer includes a 
4MHz Z-80 processor with one parallel 
and two serial 1/0 ports, an EPROM 
programmer and up to 4k of ROM; 32k 
RAM, and a 12-slot fully-populated 
backplane. 

The DB8/4 Disk System, designed 
to be the mass storage companion to the 
DB8/1, includes two 8-inch floppy disk 
drives in either single or double sided 
configuration for up to 2 megabytes of 
mass storage, our Dual Density Disk 
Controller, and CP/M. 

All three units will be available in 
rack mount models . 

For a descriptive brochure and 
price list, call or write Dynabyte, 1005 
Elwell Court, . Palo Alto, CA 94303. 
Phone (415) 965-1010. 

Or better yet, see your local dealer. 

DUnaBll1'E 


YOU CAN DEPEND ON IT. 
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An Exchange Evaluator 

for Computer Chess 
Dan and Kathe Spracklen 

10832 Macouba Pl 
San DM!go CA 92124 

Three main tasks are basic to computer 
chess: generation of moves, evaluation of 
positions and selection between alternatives. 
Of these three, the central determining factor 
in the strength of the program relative to the 
capacity of the host machine is the evalua­
tion segment. The reason for this is that 
any program must come to grips with the 
task of move generation, and various tech­
niques of "pruning" decision trees are by 
now widely known. Furthermore, the smaller 
and slower the host machine, the more 
importance must be assigned to the evalua­
tion facility . If a search can be carried to a 
great depth of ply, inaccuracies can generally 
be corrected long before the machine has 
been committed to a costly line of play . 
(A ply is a move by one player, ie: half of 
a complete move involving both players.} 
On the other hand, if processing limitations 

White Black 

Byte Byte 

Count 8 

Pawns 2 9 

Knights 3 10 

Bishops 4 11 

Rooks 5 12 

Queen 6 13 

King 7 14 

Bit 7 6 5 4 3 2 1 0 Bit 7 6 5 4 3 2 1 0 

Table 7: Format of the attacker's array, a 74 byte array divided into two sec­
tions, seven bytes for White and seven bytes for Black. The first byte ofeach 
section contains the number of attackers (or defenders) in the array. The 
other six bytes contain the values of the pieces participating in the attack un­
der analysis. Since no more than four bits are required per piece, two pieces 
are stored per byte and the array has a fixed format. The routine that fills the 
array assigns the first attacker of a given type to the low order four bits of the 
byte. A subsequent attacker of the same type is added by shifting up the low 
order four bits and inserting the new attacker. 
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prevent a critical exchange from being 
examined to its conclusion, then not just 
accuracy but clairvoyance is demanded. Thus 
an attack evaluator assumes tremendous 
importance in a microcomputer chess pro­
gram, much more so than in a large scale 
machine . But the limitati ons pl aced on th e 
programmer of an 8 bit machine make it 
correspondingly more difficult to achieve 
this type of predictive power. The ab ility 
of Sargon (a chess playing program we 
wrote in Z-80 assembler language} to accu­
rately forecast the outcome of an exchange 
has been the greatest single factor in its 
success. 

Some Tactical Considerations 

First, consider the capabilities desired 
of the routine. Assume that the computer 
is faced with evaluating the board position 
in figure 1. Black possesses a dangerous 
passed pawn that White has blockaded with 
a Knight. White is piling up attackers on the 
pawn and presently assaults it with King, 
Queen, and from behind the Queen , a 
Bishop : a total of three attackers. Black 
defends with Queen, Rook, and Knight; 
but the Black Knight is pinned against the 
Black King by White 's Bishop, so Black 
really only has two usable defenders. Does 
this mean the pawn is lost? No, consider the 
order in which the exchange would occur. 
The King cannot legally capture first and the 
Bishop is behind the Queen, so the Queen 
must be the first taker. When Black responds 
with Rook takes Queen, Black has gained 
considerable material and is under no obliga­
tion to go any further with the exchange. 
To summarize the subtleties involved, the 
program must recognize transparent attacks 
through its own pieces which move in the 
same direction. It must recognize pins (and 
partial pins such as a Rook pinned along 
a rank or file}. It must understand the 
relative values of attacking and defending 



pieces, and, finally, it must realize that the 
exchange may be terminated at any point 
by either side . Pins are a whole topic in 
themselves, and Sargon's pinned piece 
routines will not be discussed in any detail. 
Instead, we shall concentrate on the exchange 
routine itself, which weighs the relative 
merits of the battles engaged on the board. 

The Data Structures 

The basic data structure used by the ex ­
change evaluator is the attackers array . It is 
a 14 byte area divided into two sections, 
seven bytes for White and seven for Black. 
The first byte of each section contains the 
number of attackers {or defenders) con­
tained in the array. The other six bytes in 
each section store the piece values of the 
pieces participating in the attack. Since no 
more than four bits are required, two pieces 
are stored per byte, and the array has a fixed 
format. Table 1 illustrates the arrangement 
within a section. The routine which fills the 
array assigns the first attacker of a given 
type to the low order four bits of the byte. 
A subsequent attacker of the same type is 
added by shifting up the low order four bits 
and inserting the new attacker in its place. 
The instruction used to implement this is 
the rotate left digit (RLD) (see figure 2). 
If a piece attacks from behind the Queen, 
such as the Bishop in figure 1, it is placed 
in the high order four bits of the Queen 
byte . From that position it will not come 
into play in the attack until after the Queen 
has captured. It is possible for two Rooks 
to attack through the Queen. In this situa­
tion one Rook is stored behind the Queen 
and the other in the King byte , pushing him 
up behind the Rook if he is involved in the 
attack. (By the rules of chess, the King can­
not capture unless all defenders are ex­
hausted, so he is properly placed behind the 
Rook.) 

A note about overflows : the table is nec­
essarily limited in size and is adequate for 
all the pieces originally on the board. If 
pawn promotions result in multiple pieces 
and a table overflow occurs, the excess 
pieces are ignored in evaluating the exchange. 

An Overview of the Exchange Evaluator 

The exchange evaluator {XCHNG) oper­
ates on a prefilled attacker's array. The 
array itself is filled by the attack save 
(ATKSAV) routine as attackers are dis­
covered by the attacker 's routine (ATTACK). 
The latter two routines are important, and 
recent changes to them have resulted in a 
significant improvement in the performance 
of Sargon, but they are not discussed in this 

article. The attacker 's array describes a 
specific battle over a given occupied square. 
The player who occupies the square is the 
defender and the player with the opposite 
color is the attacker. The attacker's section 
is examined for the lowest valued attacker. 
That piece is compared in value to the piece 
on the occupied square. If the attacker is 
lower in value than the defended piece, we 
know at once that we can win material by 
capturing that piece. We don 't yet know 
how much , because the piece may have been 
totally undefended, or it may be that our 
lower value piece will be captured in return. 
For example if our Bishop attacks an enemy 
Rook, we can be sure at least of "winning 
the exchange" (a phrase chess buffs use to 
describe trading a Rook for a minor piece, 
ie : for a Bishop or Knight). But to find out 
whether the whole Rook is ours for free or if 
we must give up our Bishop in return , we 
must toggle the attacker/defender roles, 
since our Bishop now occupies the square, 
and run through the analysis again . Of 
course back when the Bishop was retrieved 
from the attacker's array, it was also re­
moved, the attack count decremented, and 
its position filled with zeroes. 

The evaluation is not so obvious when 
the attacker is of higher value than the piece 
on the occupied square. In this case there are 
only two situations in which you would 
want to capture. One occurs when the at­
tacked piece is totally undefended, and .the 

ACCUMULATOR 
7 4 3 0 

(REGISTER A) 

MEMORY 7 4 3 0 
LOCATION 

Figure 7: Sample board 
position. White's Bishop is 
indirectly attacking the 
pawn, so the value of the 
Bishop is stored in the 
high order four bits of the 
Queen byte (which is 
directly attacking the 
pawn) in the attacker's 
array. See table 7. 

Figure 2: The Rotating 
Left Digit (RLD) instruc­
tion, used to add attackers 
to the attacker's array. 
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Figure 3: Summary of the 
flow of exchange evalu­
ation. If the attacker is of 
the same value as the piece 
under potential attack, 
material cannot be lost by 
swapping, and the piece 
may in fact be taken for 
free. To determine the 
potential for winning 
material, assume the cap­
ture takes place, switch 
(or "toggle") the roles of 
defender and attacker and 
run through the analysis 
again. 

FETCH ATTACKER 
AN D CO MPARE 
TO PIECE 

CHECK VALUE 
OF 
DEFENDER 

other occurs when the attacked piece is 
defended by a piece of the same or higher 
value, and we can back up the attack with 
yet another attacker. Suppose, for example , 
our Queen attacks an enemy pawn . If the 
pawn is completely unguarded, we can, of 
course, take it for free . We might also want 
to take it if it is defended by the opponent 's 
Queen and we can recapture with, say , a 
Bishop which attacks from behind our 
Queen. But any time the attacked piece is 
defended by a piece of lower value than 
the attacker, we can terminate the exchange 
right there, since it would not be to the 
advantage of the attacker to continue. For 
example, if our Queen attacked a pawn that 
was defended by an enemy pawn, we 
wouldn't consider making the capture. 

If the attacker is of the same value as the 
piece on the occupied square, we know we 
can't lose material by swapping, and the 
piece might be ours for free . So to find out 
what we stand to gain , we assume the cap­
ture takes place, switch (or "toggle") the 
attacker/defender roles, and run through the 
analysis again (see the summary in figure 3). 

Quantizing the Evaluation 

We now have a general plan for the flow 
of the evaluator. What is needed is a means 
of quantizing the results and coming up 
with a points total , the exchange residue, 
which accurately describes that particular 
battle. The exchange residue is zero at the 
onset of the analysis and will be adjusted 
up or down as the evaluation proceeds. At 
each iteration the number of points at 
stake is the value of the piece which cur­
rently occupies the square in question. If 
the analysis calls for a capture on the first 
iteration, the points at stake are added to 
the exchange residue. Thus the exchange 
residue will contain the number of points 
lost by the initial defender (or, conversely, 
won by the initial attacker) . We will main­
tain this frame of reference throughout the 
evaluation. If the analysis requires that 
attacker/ defende·r roles be toggled, and a 
capture occurs on the second . iteration, 
the points at stake would be subtracted 
from the exchange residue. Suppose we 
again have a situation where our Bishop 
attacks an enemy Rook. The points at stake 
are the assumed varue of the Rook, and 
let's suppose we value the Rook at five 
points. We know the analysis will call 
for Bishop takes Rook, so at that time 

· the five points for the Rook will be added 
to the initially zero exchange residue . Then 

NO 

NO 

CHALK 
POI NTS 
AND 

UP 
GAINED 

TOGGLE 

The use of computers for industrial automation is sky­
rocketing, and engineers are needed to design them. If you're 
stalled in your present position, we have the opportunities to 
challenge you. If you are a degreed engineer with hardware or 
software design experience, call or write Dick Conklin, (216) 
943-5500. 

Babcock &Wilcox 
Bailey Controls Company 

29801 Euclid Ave . 
Wickliffe, Ohio 44092 

An Equal Opportunity Employer M/F 
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BLACK 

WHITE 
(SARGON) 

White to play. 

Values used are based on the scale : 

Queen 9 points 

Rook 5 points 

Bishop 3 points 

Knight 3 points 

Pawn 1 point 


Attacker's Array : 

Count 

Pawns 

Knights 

Bishops 

Rooks 

Queen 

King 

3 

3 pts 3 pts 

3 pts 

2 

1 pt 

9 pts 

White Black 

Points Attacker's Defender's Exchange 
At Stake Value Value Residue 

Onset - - - 0 

3 3 1 3 
First (Black (White (Black 
Iteration Knight) Knight) Pawn) 

3 1 3 0 
Second (White (Black (White 
Iteration Knight) Pawn) Knight) 

1 3 9 1 
Third (Black (White (Black 
Iteration Pawn) Knight) Queen) 

Fourth 
Iteration 

3 
(White 
Knight) 

9 
(Black 
Queen) 

3 
(White 

Bishop) 

No Change * 

1 

*Black will not continue at the cost of his Queen . 

Black 
Defends 

White 
Defends 

Black 
Defends 

White 
Defends 

Figure 4: Analysis of a typical chess battle, in this case at the K4 square, ta­
ken from the game of Keres versus Najdorf, International Tournament at 
Margate, 1939. The associated chart shows how the points at stake, attacker's 
value, defender's value and exchange residue are altered at each successive 
iteration. 

the attacker/defender roles are toggled, 
and if our Bishop, worth say three po ints, 
is recaptured, those three points would be 
subtracted from the exchange residue leaving 
a current resid ue of two points . If the battle 
continues, on the third iteration the points 
are again added, and on the fourth sub­
tracted, etc. Figure 4 gives a typical battle 
and the associated chart shows how the 
points at stake, attacker's value, defender's 
value and exchange residu e are altered at 
each successive iteration. 

A note on the bounds of the exchange 
residue is pertinent here . The exchange res­
idue will always be a positive number. This 
is clearly so, since for it to go negative the 
attacker would have to engage in an unsound 
exchange, such as the Queen capturing a 
pawn defended by another pawn as in a pre­
vious example. Such an exchange would be 
a blunder. We will assume that this won't 
occur on the part of our opponent, and we 
will eliminate it from our moves. The ex­
change residue will also have as a maximum 

the number of points at stake initially, 
since the defender will not make a move that 
will cost more than has already been lost. 
Thus, 0 ,,;;;; exchange residue ,,;;;; value of 
attacked piece. 

Programming the Evaluator 

Great care is necessary in coding the 
routine, since it must be executed once for 
every attacked piece on the board . If we 
assume that an average of five pieces will 
be under attack at a time, th is means the 
routine will be executed five times for every 
board evaluated . Since typically 5,000 to 
12,000 board positions will be evaluated 
by the most recent version of Sargon using 
a 4 ply search, this means the exchange 
evaluator may be executed up to 60,000 
times in determining a single move. So an 
inefficiency in execution time as slight as 
needlessly pushing and popping four registers 
would be magnified to a total cost of three 
seconds (assuming a 2 MHz clock) in the 
time required to process a single move. For 
this reason chess programmers must quickly 
become familiar with the relative execution 
times of their machine's instructions . If the 
exchange evaluator seems obscure ," the 
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Double Capacity 

The DOUl3LER - Micromotion's latest advance in floppy disk 

technology - doubles the capacity of floppy disk systems . 

Over 500 Kl3ytes ore recorded on each side of on 8" disk . 

This means bigger files for more powerful systems. 


Double Speed 

Doto transfer with the DOUl3LER is twice as fast - 500 Kbits 

per second . And since there is twice as much data on each 

track , your drive steps only half as much - so your system 

runs foster than it ever hos before! 


Increased Reliability 

That's right - even better reliability. Why? l3ecouse we did 

it the ll3M way. ll3M designed 2D formatting - so it hos to 

be reliable . Micromotion's innovative, state-of-the-art de­

sign incorporates write precompensotion electronics and a 

phase lock oscillator on a single. all digital , 5-100 circuit 

board . So we guarantee the DOUl3LER will be more de­

pendable than your present single density controller - and 

we worontee the DOUl3LER for a full year. 


Unbeatable Convenience 

It couldn't be easier to step up to double density. The 

DOUl3LER operates automatically in either single or double 

density. Just insert a diskette and you' re running properly. You 

con transfer files between single or double density diskettes 

without any software or hardware changes - or even oper­
ate with one single and one double density diskette. 


Installation is a snap. There's a hardware UAP.T on board 

and the software is all ready to go. An onboord 2708 EPP.OM 
contains the bootstrap. There's even jump-on-reset circuitry 
so you con operate without a front panel. And , of course, 
we include utilities to format diskettes . 

Universally Versatile 
The DOUl3LER will operate with all industry-standard mini 
and full -sized drives. And it will work in any 8080 or Z-80 
5-100 computer operating at 2 to 4 MHz. The DOUl3LER will 
support up to four double or single headed drives . 

Fully Compatible 
The DOUl3LER is compatible with CP/M* version 1.4. If you 
hove a CP/M* 1.4 system, just odd our Cl310S - or you con 
buy our ready-to-boot version . Install the new controller. 
connect any terminal to the P.S-232 interface. and boot off 
your new double-sized, double-speed system. You still con 
use all your old software without any changes . 

Completely Affordable 
All Micromotion products ore fully assembled , thoroughly 
tested, include complete documentation . and ore priced 
for value: 

DOUBLER double density controller 
MEGAOOX dual drive double density system 
ZEPHER ­ Per Sci double density system 
Z-PLUS ­ MEGAOOX 32 KZ-80 computer 

$ 495. 
2,295. 
2 ,595. 
4,295. 

Available 
The DOUl3LEP. is available NOW at your local computer store. 

Micromation Inc. 524 Union Street San Francisco California 94133 / 415 398-0269 

ti11@1t@1iii1i1t@]~· 

Where there's always more in store. •cP/M iso trademark of Digitol l\esearch . 
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Program StatusAF (Various Uses) Flags 

BC 

DE 

HL 

IX 

Table 2: Map of the re­
IY 

Defender Attacker 
Count Count 

Attacker section Address 

Defender Section Address 

Index to Value Array 

gisters used by the ex­
change evaluator. 

AF' 

BC' 

DE ' 

HL' 

Program Status 
Defender Flags 

Attacked Flag to 
Piece Value Defender Side 

Exchange 
,, 

Residue 

Attacker 

' 
Value 

Table 3: Map of the BC, 
DE, and HL registers used BC 

by the attacker/defender 
DE

routines. 
HL 

Attacker I Defender 
Count Count 

Defender Section Address 

Attacker Section Address 

Label Op Code Operand 

XCHNG : LOA Pl 

Listing 7: The Sargon ex­
change evaluator, written 
in Z-80 assembler language 
with TDL mnemonics. 

LXI 
LXI 

BIT 
JRZ 
XCHG 

H,WACT 
D,BACT 

7,A 
xcs 

XCS : MOV 
LDAX 
MOV 

B,M 
D 
C,A 

Note: A documented source 
listing of the entire Sargon 
program is available for $15 
from Dan and Kathe Sprack­
len, 10832 Macouba Pl, San 
Diego CA 92124 . 

EXX 

MVI c,o 

MVI 
LIXD 

E,O 
T3 

blame lies in just such considerations. 
Since nearly every register in the Z-80 

processor is utilized in the routine, a map 
is provided for reference in the discussion 
(see table 2) . Although Sargon is coded in 
Z-80 assembler language using TDL mne­
monics, no prior knowledge of the specific 
instructions is assumed . However, it is 
assumed that the reader is familiar with 
some microprocessor assembly language. 
Two routines are described : XCHNG, which 
performs the actual evaluation, and 
NEXTAD, which searches the attacker's 
array for· the next attacker or defender. 

Using the Exchange Residue 

The exchange evaluator has completed its 
work once it has returned the outcome of 
the battle. But the evaluation segment is by 
no means complete. Information gleaned 
by analyzing attacks must be blended with 
data concerning piece mobility, develop­
ment, total material and any other heuristics 
included in the program. The total picture is 
the responsibility of a routine called 
POINTS, which is not discussed here. But it 
is useful to see how POINTS makes use of 
the information returned by XCHNG. 

The exchange evaluator must be called 
to examine every potential battle on the 

Commentary 

Fetch the attacked piece into register A . 
The piece includes a color flag in bit 7 
(O for White, l for Black) and the piece 
type in bits 2-0. 
Load into the HL and DE register pairs. 
The beginning addresses of the White and 
Black sections of the attackers array. 
Test the color flag bit of the piece and 
skip the XCHG if the piece is White. 
Otherwise swap the contents of the HL and 
DE registers. The result is to produce a 
pointer to the defender 's section of the 
attackers array in the HL register pair and 
a pointer to the attacker's section in the 
DE pair. 
Fetches the byte pointed to by the HL pair 
into the B register. Fetches the byte pointed 
to by the DE pair into the A register, then 
moves it into the C register. Since the first 
byte if each section of the attacker's array is 
the count (see table 1), we now have the 
total number of defenders in register B and 
attackers in C. 
Swap registers BC, DE, and HL for registers 
BC', DE', and HL', ready to initialize the 
rest of the data used by the exchange 
evaluator. 
Register C contains a flag which tells when 
the attacker/defender roles have been 
toggled. Each time the roles are reversed, 
register C is incremented. Then by examining 
bit 0 of C, we can tell which side is being 
examined. A value of 0 indicates the at­
tacker's side is under consideration, and a 
value of l the defender 's side. 
Initialize the exchange residue. 
T3 is an index by piece type into an array, 

MOV B,PVALUE(X) called PVALUE, which contains the point 
value (the worth) of each type of piece. 
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••• 
Learning by doing is still the best method of education. And when it comes to 

learning about the world of microcomputers, you won't find a better method than 
the Instructor 50. 

It's the fast, ready -to-use learning device that immediately provides "hands on" 
experience for gaining microprocessor knowledge-in your home, office, or in the 
classroom. 

Superior to other mic~roceesor learning aids, the Iruitructor 50 is a COM­
PLETE package-including a built-in power supply (50/60 Hz), an LED 
prompting di8play, and bcith functional and hexadeci.mal keybc>ards. You 
also get S-100 compatibility for adding memory and other peripherals. This let.s 
you expand the machine's capability-and your microprocessing applications 
knowledge. Moreover, you can easily build a program library by recoiding your own 
audio cassettes. 

The Instructor 50 comes complete with a Users' Guide, ·along with step-by-step 
instructions for those with no previous microprocessor experience. 

Signetics offers one of the broadest choices of micropl'0Ce880rs in the industry.
This knowledge stands behind the Instructor 50. When you need to learn about 
micro,Proceesorshstart with Signetics. Start with the Instructor 50. Send for your 
descnptive broc ure today. 

We can help you understand microprocessors. 

ll!lll!liCI 
a Slbsidlarycl U.S. Philps Corporation 

So18ICS Corpo!lilOn 
811 Easl AIQJes Alerue 

&myvale,Cailomia 94086 
~ 400/7'39-7700 
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Solid state electron· 
Meanwhile, comilUl~~lboard 

as Your ComptJter 

Now TASA intr~yboard as modem as your computer. Don't confuse it with ordinary flex switches. It 
is fully solid state -contained, reawv ·io plug in and use. Sjnce It has no mechanical moving parts, It 
responds quickly to your touch. And it ~ic6s full ASCII codlng:ih TASA's exclusive color-keyed layout that 
makes it easier to say what you want to say to your computer. 

This is the TASA Micro Proximity Keyboard, and it sells for only $49.95. Despite the price, CMOS/LSI 
integrated circuits make it totally reliable inside. With the sensors behind a shield of polycarbonate -the most 
rugged plastic ever developed-it is alSQ durable and reliable outside. 

The TASA Keyboard contains all the featu11ts you would expect in a professional keyboard-shift, shift lock, 
control functions, and a normal typewriter format. 

If you 're tired of costly mechanical keyboards and kits you have to assemble, bring your computer up to date 
the easy way. Plug in a TASA Keyboard. It will never come between you and your computer. 

the 1i!lllii!I 

Micro Proximity Keyboard 




The TASA Keyboard 

Features: 

D 51 Keys, with entire 128 posi­
tion ASCII code output. 

D All keys identified as to Un­
shift, Shift and Control outputs. 

D Full 8-bit ASCII output with 
selectable positive or nega­
tive parity. 

D Single power supply, 12.5 ­
20V unregulated. 

D Output TTL, DTL and CMOS­
compatible. 

D Full solid state design with no 
moving parts. 

D Standard PC edge connect ­
er. 

D Use on any flat surface, or with 
D Optional plastic support 

stand (as shown) 

1EIEiEI 


Touch Activated Switch Arrays, Inc. 
2346 Walsh Avenue, Santa Clara 
California 95050 (408) 247-2301 

NAME 

ADDRESS 

CITY 

STATE 	 ZIP 

Enclosed is my check for $ ---- ­
to cover: 

__ TASA Keyboards 
@ $49.95 - $ --- ­

__ Optional stands 
@ $12.00- $ ---- ­

Shipping and handling 
charge at $5.00 
per keyboard- $ ----- ­

SUBTOTAL-$ ===== 

Sales Tax, 6%-$ _ _____ 
(California residents only) 

TOTAL ENCLOSED $ _____ 

Price subject to change without notice 

Circle 363 on inquiry card. 

CALL 

RZ 
XClO: 	 MOV 

CALL 

JRZ 

EXAF 

MOV 
CMP 
JRNC 

EXAF 

XC15: 	 CMP 
RC 

CALL 
RZ 
MOV 

CALL 
JRNZ 

XC18: 	 EXAF 

MOV 
XC19 : 	 BIT 

JRZ 
NEG 

XC20: 	 ADD 
MOV 

EXAF 
RZ 
MOV 
JMP 

NEXTAD: 	 INR 
EXX 

MOV 
MOV 
MOV 
XCHG 

XRA 
CMP 
JRZ 
OCR 

NXS: 	 INX 
CMP 
JRZ 
RRD 

DCX 

NX6: 	 EXX 

RET 

NEXTAD 

L,A 
NEXTAD 

XC18 

A,B 
L 
XC19 

L 

NEXTAD 

L,A 

NEXTAD 
XC15 

A,B 
o,c 
XC20 

E 
E,A 

B,L 
XClO 

c 

A,B 
B,C 
C,A 

B 
NX6 
B 

H 
M 
NXS 

H 

The index is loaded into the IX index 
register and then the value of the piece un­
der attack is loaded into the B register. So 
register B contains the number of points at 
stake in this attack. 
Getting the value of the next attacker in 
register A . NEXTAD also sets the zero flag 
if there are no more attackers. 
Return if no more attackers. 
Save the attackers value in the L register. 
Getting the value of the next defender in 
register A, and setting the zero flag if no 
more defenders. 
If no defender, the piece is lost. Go chalk up 
points gained. 
Save the defender by swapping AF and AF' 
registers. 
Move the value of the attacked piece into 
the A register to then compare its value to 
that of the attacker. Branch to XCl 9 if the 
value of the attacker is not greater than the 
value of the piece, to chalk up points gained 
and toggle . 
To reach this point, the attacker must be 
worth more than the piece under attack. So 
it is necessary to consider the value of the 
defender. This instruction swaps A and A' 
again to restore the value. 
Compare the value of the defender to the 
attacker. If the defender is worth less, return. 
It will not be to the attacker's advantage to 
continue the exchange. 
Otherwise get the value of the next attacker. 
Return if none. If the defender is worth the 
same or more than the attacker, the ex­
change should continue, provided there is 
another attacker available to recapture. Save 
the new attacker's value in the L register. 
Then find out if there are any more de­
fenders to contend with. If so, jump back to 
XC15 and repeat the process. 
The exchange is terminated. There are no 
more defenders. The zero flag is set, so save 
it by swapping AF and AF'. 
Get the value of the attacked piece. 
Test for attacker 's or defender's side. 
Skip if on the attacker's side. Otherwise 
negate the value of the attacked piece. (On 
successive iterations the value is alternately 
added and subtracted.) 
Add the previous exchange residue to the 
new points won or lost and store the result 
as the new exchange residue. 
Restore the last defender and the zero flag. 
Return if there are no more defenders. 
The last attacker becomes the new defender. 
Move his value into the B register and return 
to XClO for another iteration. 
Increment side flag. 
Swap registers BC, DE, HL for BC', DE ' , 
HL', getting the set that contains the at­
tacker and defender counts. 
Swap attacker and defender counts. 

Swap attacker's array pointers. The register 

map is now as in table 3. 

Zero the A register and compare it to the 

attacker count. Go return if there are 

none. 

Otherwise decrement the count, since one 

will be removed from the array. 

Check the next byte of the attacker 's array, 

looking for an attacker. 

If not in this byte, go check the next. 

Otherwise rotate the attacker into the A 

register. The rotate right digit (RRD) is the 

reverse of the rotate left digit illustrated 

in figure 2 . 

Decrement HL to back up the pointer. With 

two attackers stored per byte, the routine 

will return to the same byte to look for the 

next one. 

Swap registers BC, DE, HL and BC', DE ' 

and HL' back again. 

Return. 
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Figure 5: Potential problem arising from the 
author's evaluation scheme: White '.5 Knight 
is attacking the Black King and Rook, for 
which White gains 3/4 of the Rook's value. 
The Knight is doomed to be captured by 
Black's Queen, but subtracting the Knight's 
value from this number stil! gives White an 
illusion of material gain. The authors 
avoided this problem by having the program 
check to see if the piece that has just moved 
is subject to capture. 

board for a given pos1t1on. In some of the 
attacks, the side which has completed a 
move will have lost points. In others the 
side about to move will be in danger of 
losing material. As battles are evaluated one 
by one, the highest points lost for the side 
having moved is maintained. This value 
represents the amount of material this 
side stands to lose, and it is subtracted 
directly from the material score. Two scores 
are maintained for the side about to move : 
the highest points lost, and the second 
highest points lost. Both values are saved, 
because it is assumed that this side will 
always use its move to rescue its highest 
value piece. Then only 3/4 of the value is 
deducted for the loss of the second highest 
piece, since deducting the entire value 
would make attacks look as good as cap­
tures (see the text box for an example of 
this procedure) . Bonus points are given to 
each side for additional battles won, but this 
is still experimental and may not be needed. 

One problem that arose with this eval­
uation scheme was the Knight's tendency 
to engage in useless forks . In figure 5 we see 
White 's Knight attacking the enemy King 
and Rook, for which White gains 3/4 of 
the Rook's value. The Knight is of course 
doomed to be captured by the Queen and 

The Quiet Printer 
Telpar's 48-Column 
PS-48E... S350.00* 
KEY FEATURES INCLUDE: 

• Microprocessor controlled 
• 	 Versatile interface (no added charge) 

Serial: RS-232C, 20 mil loop, or TTL 
Parallel: TTL interactive 

• Upper/lower case, 96 ASCII characters 
• Throughput rate - 24 characters per second 
• 	 Signalling rates 

Serial mode: 110 or 300 Baud 
Parallel mode: up to 960 cps 

• Automatic carriage return and line feed 
• Thermal printing, no ribbons or ink *In quantities of 100 	 $350.00 

Single quantity ..... $450.00 
For more information contact Telpar, (214) 233-6631 , 
4132 Billy Mitchell Road, Box 796, Addison, Texas 75001 . 
Telex : 73-7561 (Teleserve) DAL. 
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COSMAC VIP, the completely 
assembled, ready-to-operate RCA 
Video Interface Processor, opens up a 
whole new world of computer excitement. New 
challenges in graphics, games and control 
functions. Yet it's just $249.00. 

Easy to buy. And easy to program, thanks to 
its unique, easy-to-use interpretive language. 
You get a complete how-to book including 
programs for 20 games: fun, challenging, and 
ready to load and record on your cassette. 

Simple but powerful. 
Built around an RCA COSMAC micropro­

cessor, the VIP is a complete computer system 
that can grow with you. It has 2K of RAM, ex­
pandable on-board to 4K. Plus a ROM monitor, 
audio tone output to a built-in speaker, power 
supply, and 8-bit input and output ports for 
control of relays, sensors, or other peripherals. 

Circle 322 on inquiry card . 

Soon RCA wi 11 offer 
options for color graphics 

nd 256 tone sound generation. 
n optional auxiliary keyboard 

an exciting world of two-player 
games. 

Take the first step now. 
Check your local computer store or elec­

tronics distributor for the VIP. Or contact RCA 
VIP Marketing, New Holland Avenue, Lancaster, 
PA 17604. Phone (717) 291-5848. 
·suggested retail price. Does not Include video monitor or cassette recorder. 

The fun way 
into computers. ROii 
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Table 4: Second order at­
tacks. This type of attack, 
including pinned pieces, 
overworked pieces, dis­
covered attacks, and so on, 
is not considered in the 
exchange evaluator de­
scribed in this article. 

BLACK 

WHITE 
(SARGON) 

Making an Immediate Capture More 
Attractive Than an Attack 

In the diagram, the program (White) has 
two attractive moves: capture the Bishop, 
or move the Knight so that it simultaneously 
attacks the Black Rook and the second 
Bishop. The program assumes that in the 
latter case Black will protect the Rook (th e 
more valuable o f the two pieces) by moving 
it away. The decision then reduces to one o f 
capturing the first Bishop or simply attacking 
the second Bishop. In order to insure that 
the capture takes place, the program assigns 
3/4 the normal value to the second Bishop 
so that the capture looks more attractive. 
The drawback to this technique is that it 
precludes the possibility of intentionally 
avoiding an immediate capture for strategic 
purposes ,- this would require a much more 
complicated program, of course. 

can never carry out its th rea t, but sub­
trac ting the Kni ght's valu e still gives White 
an illusion of materi al gain . Sargon avoids 
th is problem by checking to see if the piece 
that has just moved is subject to capture. 
If so , we assume th at the side about to move 
can escape both attacks. The attack with 
the highest points lost is ignored completely 
and the attack with the seco nd highest 
poi nts lost is moved up in its pl ace. 

Current Limitations and Future 
Developments 

The problem of th e Knight fork as just 
di scussed is onl y one of a whole set of diffi­
culti es . Pinned pi eces, the overworked piece, 
discovered attacks and other motifs can all 
occur dynamicall y during play of a board 
position, but are diffi cult to evalu ate stati ­
call y. Attacks of thi s natu re are second order 
attacks and are not considered in the ex­
change evaluator we described. There are 
eight poss ible second o rd er attacks (see 
table 4). Th e first gro up are th e discovered 
attac ks and th e seco nd group are the trans­
parent attacks. If all of the seco nd o rder 
attacks could be taken into account, the 
eva luation wo uld be much impro ved. Cur­
re ntl y work is be ing done to acco mpli sh this . 
Ul t im ate ly, of co urse, the ent ire boa rd 
should be co nsidered as a si ngle complex 
battl e. How close to thi s idea l can stati c 
eva luation progress7 At what po int does 
stat ic evaluat ion begin to take more ti me 
than the look -ahead itse lf7 Where wi ll com­
promi ses in the eva luation be least harm ful 7 
Cu rre ntl y in the f ield of compu ter chess 
th ere is a tendency to dow npl ay the impor­
tance of look-ahead in future developments. 
Has look-ahead reac hed a dead end ? Will it 
be repl aced by a Sargon-like exchange 
analys is 7 These are o pen qu es t ions. • 

Group Type Description 

--------... 
W1 -. B1 W2 W1 attacks B1 . If B1 moves, W1 defends W2. 

Discovered 
Attacks 

W1~W3 

W1~B2 
......-----.,.. 

W1 -. W2 B1 

W1 defends W2 . If W2 moves, W1 defends W3 . 

W1 attacks B1 . If B1 moves, W1 attacks B2. 
(PIN) 

W1 defends W2. If W2 moves, W1 attacks B1 . 

W1~W2 W1 attacks B1 . B1 attacks W2. W1 defends 
W2 through B1 . 

Transparencies 
W1~W3 W1 defends W2. W2 defends W3. 

W3 through W2. 
W1 defends 

W1~B2 W1 attacks B1 . B1 defends B2. W1 attacks 
B2through B1 . (PIN) 

W1~B1 W1 defends W2. W2 attacks B1 . W1 attacks 
B1 through W2. 
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performance qual ifies 

tions. Over 

Sta r ha rdw are 
for day-in , day-ou t 

used to develop 
mercial program 
pcickages 
software 
convenience 

many 

DOS, the HORIZON 

microcomputer industry! 
available 
general ledger , 
receivable , 
inventory and 

such as 
editors , 
also available. 

The basic 
cludes a Z80 

More and more, you see the North Star 
HORIZON computer at work : in busi­
ness, research, and education. Its high 

the HORIZON 
for demanding professional applica­

10,000 users during the 
past two years have proven that North 

has the re lia b ility 
computi ng . The 

HORIZON is now a serious candidate 
for any small system installation . 

SOFTWARE IS THE KEY 
TO HORIZON MATURITY 
North Star BASIC and DOS have been 

hundreds of com­
packages. These 

establish that North Star 
has the completeness and 

necessary for serious 
program development. Because of the 

independent vendors offering 
software using North Star BASIC and 

owner now has 
the widest selection of software in the 

Software 
includes : word processing , 

accounts payable/ 
mailing list processing , 

income tax prepar­
ation . Program development systems 

assemblers , debuggers , 
PILOT and FORTRAN are 

EXPAND YOUR HORIZON 
HORIZON computer in­

microprocessor , 16K 
bytes of RAM memory, an 1/0 interface 
and one Shugart minifloppy disk drive . 
The HORIZON can be expanded to 60K 

bytes or more of RAM, three disk 
drives, and three 1/0 inter­

faces. Performance 
can be enhanced by 
the addition of the 
North Star hardware 
floating point board . 
Also , S-100 bus pro­
ducts from other 
manufacturers may 
be used to expand 
the HORIZON. 

For more informa­
tion , contact your 
local computer store. 

STAR 
COMPUTERS 

Berkeley, California 94710 
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Be Sure to Check Out the Product Offerings of the World's Largest 
Full Line Microcomputer Compa_ny. 
All Ohio Scientific machines come with microcomputing's fastest full 
feature BASIC-in-ROM or on-Disk f.or instant use. 

Minimum Basec Configuration Price 

Economical computer systems that talk in BASIC. 
Ideal for hobbyists, students, education and the home. 

Superboard II - World 's first complete system on a board 4K RAM $ 279 
including keyboard, video display, audio 
cassette, BASIC-in-ROM and up to 8K RAM 

Challenger IP - Fully packaged Superboard II with 4K RAM $ 349 
power supply 

Challenger IP Disk - Complete mini-floppy system 16K RAM $1190 
expandable to 32K RAM 

Ultra high performance BUS oriented microcomputers for 
personal, educational, research and small business use. 

C2-4P ­ The professional portable 4K RAM $ 598 
C2-8P ­ The world 's most expandable personal machine 4K RAM $ 799 

for business or research applications 
C2-4P Disk ­ The ultimate portable 16K RAM $1464 
C2-8P Single Disk ­ Ideal for education, advanced 16K RAM $1738 

personal users, etc. 
C2-8P Dual Disk ­ Most cost effective small 32K RAM $2597 

business system 

Same great features as Challenger llP Series for those who 
have serial terminals: small business, education, industry. 

C2-0-Great starter for users with a terminal 4K RAM $ 298 
C2-1 - Great timeshare user accessory; cuts costs 4K RAM $ 498 

by running simple BASIC programs locally 
C2-8S- Highly expandable serial machine, can 4K RAM $ 545 

add disks, etc. 

n rs 
The unique three processor system for demanding business, 
education , research and industrial development applications. 

C3-S1 - World 's most popular 8" floppy based 32K RAM $3590 
microcomputer dual floppys 

C3-0EM - Single package high volume user version 32K RAM $3590 
of C3-S1 dual floppys 

C3-A - Rack mounted multi-user business system 48K RAM $5090 
directly expandabe to C3-B dual floppys 

C3-B - 74 million byte Winchester disk based system. 48K RAM $11,090 
World's most powerful microcomputer dual floppys 

OHIO SCIENTIFIC also offers you the broadest line of expansion 
accessories and the largest selection of affordable software! 

Compare the closest Ohio Scientific Model to any other unit you are con­
sidering. Compare the performance, real expansion ability, software and 
price, and you will see why we have become the world's largest full line 
microcomputer company. 

I'm interested in OSI Computers. Send me information on: 

D Personal Computers D Small Business Computers 

O Educational Systems D Industrial Development Systems 

O I'm enclosing $1.00 for your 64-page small computer buyer's guide. 

Ohio residents add 4% tax. 

Name ------------ ­

Address 1333 S. Chillicothe Road 
City ______________ Aurora, Ohio 44202 
State ________Zip.____ (216) 562-3101 

Phone ------------ ­
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lhe Age of Affordable Personal 

Camputin Has Fin lly Arrived. 


....ORDER FORM __ ....; _ _ _ _ _ ______ __ 

Ohio Scientific has made a major breakthrough in small com­
puter technology which dramatically reduces the cost of per­
sonal computers . By use of custom LSI micro circuits , we have 
managed to put a complete ultra high performance computer 
and all necessary interfaces, including the keyboard and power 
supply, on a single printed circuit board . This new computer 
actually has more features and higher performance than some 
home or personal computers that are selling today for up to 
$2000 It is more powerful than computer systems which cost 
over $20,000 in the early 1970's. 

This new machine can entertain your whole family with spec­
tacular video games and cartoons , made possible by its ultra 
high resolution graphics and super fast BASIC. It can help you 
with your personal finances and budget planning , made possible 
by its decimal arithmetic ability and cassette data storage capa­
bilities . It can assist you in school or industry as an ultra powerful 
scientific calculator, made possible by its advanced scientific 

and running . 

Standard Features--------------­

• 	 Uses the ultra powerful 6502 microprocessor 
• 	 8K Microsoft BASIC-in-ROM 

Full feature BASIC runs faster than currently available 
personal computers and all 8080-based business com­
puters 

• 	 4K static RAM on board expandable to 8K 
• 	 Full 53-key keyboard with upper/lower case and user 

programmability 
• 	 Kansas City standard audio cassette interface for high 

reliability 
• 	 Full machine code monitor and 1/0 utilities in ROM 
• 	 Direct access video display has 1K of dedicated memory 

(besides 4K user memory) . features upper case, lower 
case . graphics and gaming characters for an effective 
screen resolution of up to 256 by 256 points. Normal TV 's 
with overscan display about 24 rows of 24 characters : 
without overscan up to 30 X 30 cha racters . 

Extras 
• 	 Available expander board features 24K static RAM (addi­

tional). dual mini-floppy interface. port adapter for printer 
and modem and an OSI 48 line expansion interface. 

• 	 Assembler /editor and extended machine code monitor 
available. 

math functions and built-in " immediate" mode which allows 
complex problem solving without programming 1 This computer 
can actually entertain your children while it educates them in 
topics rang ing from naming the Presidents of the United States 
to tutoring trigonometry all possible by its fast extended BASIC, 
graphics and data storage ability . 

The machine can be economically expanded to assist in your 
business, remotely control your home, communicate with other 
computers and perform many other tasks via the broadest line of 
expansion accessories in the microcomputer industry. 

This machine is super easy to use because it communicates 
naturally in BASIC, an English-like programming language. So 
you can easily instruct it or program it to do whatever you want , 
but you don 't have to. You don 't because it comes with a com­
plete software library on cassette including programs for each 
application stated above . Ohio Scientific also offers you 
hundreds of inexpensive programs on ready-to-run cassettes. 
Program it yourself or just enjoy it; the choice is yours 

Ohio Scientific offers you this remarkable new computer two ways. 

Challenger 1 P $349 
Fully packaged with power 

supply. Just plug in a 

video monitor or TV 

through an RF con­

verter to be up and 

running. 


Superboard II $279 
For electronic buffs Fully 
assembled and tested . Re ­
quires + 5V. at 3 Amps 
and a video monitor or TV 
with RF converter to be up 

--. 
Order direct or from your local Ohio Scientific dealer. 
ll I'm interested . Send me information on your · 

rJ Personal Computers LJ Business Systems 
Cl Send me a Superboard II $279 enc losed 
n Send me a Challenger 1P $349 enc losed 

D Include 4 more K of RAM (8K Total) $69 more enclosed 

Name 

Address 

City _ ______ _ _ _ State,____ Zip._ ___ 


Payment by BAC (V ISA) __Maste r Charge __ Money Order 


Credit Card Account# 


Expires ____ Interbank #(Master Charge) 

Ohio Residents add 4 % Sales Tax 

TOTAL CHARGED OR ENCLOSED 
L All_______________orders sh ipped insured UPS unless otherwise requested_____ FOB Aurora . OH J 

1111 lllEllTIFll· Interested in a bigger system? Ohio Scientific offers 15 
other models of microcomputer systems ranging from America's Largest Full Line Microcomputer Company 
single board units to 74 million byte hard disk systems. 1333 S. Chillicothe Road • Aurora, Ohio 44202 (216) 562-3101 
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Pas11bly tha world's 
mast popular 

floppy disk Hlad 
micracamputar. 

­• 
­• 

Since its introduction in August, 1977, the Challenger lll~h~a~s··········· 

The 
C3-SI 

by Ohio Scientific 

gained tremendous acceptance in small business, educational 
and industrial development applications. Thousands of C3-S1 's 
have been delivered and today hundreds of C3-S1 demonstrator 
units are set up at computer retailers around the country. 
Why has the Challenger 111 become so successful in the fiercely 
competitive microcomputer industry? Here are just a few of 
the possible reasons. 
• The Challenger Ill is the fastest microcomputer in BASIC 
(see " BASIC Timing Comparisons," Kilobaud, October, 1977, 
where Ohio Scientific out benchmarks all competitors). 

The Challenger Ill is the only computer system with a 
6502A, 6800 and Z-80 offering the programmer all popular 
micros for maximum versatility. 

The C3 is backed by the largest base of systems level 
software for any microcomputer system including: 

For the 6502A: 
Microsoft 6 and 9 Digit BASIC 
Assembler Editor 
Word Processor 
OS-65D Development DOS 
OS-65U End User DOS with Extended BASIC 

For Floppys 
Winchester Hard Disks 
Multi-users (level 2) 
Distributed Processing {level 3) 

For the 6800: 

Floppy DOS 

Assembler Editor 


For the Z-80: 

Floppy DOS 

Microsoft Disk Extended BASIC 

Microsoft FORTRAN 

Microsoft COBOL 

Macro Assembler and Editor 

And Much More 


• The C3 supports OS-65U , the ultra high performance 
"virtual data memory" DOS for floppys and hard disks which 
makes complex file structures like multi-key ISAM easy to use. 
• The C3 is backed by a large library of applications programs 

32 BYTE November 1978 

and can make use of the tremendous amount of BASIC 
programs offered by independent suppliers and publishers 
because it uses Microsoft BASIC, the standard of the industry. 
Complete turnkey and custom business packages are 
available for the C3 from most OHIO SCIENTIFIC DEALERS. 

The C3 electronics and software are available in alternate 
mechanical configurations for special applications including 
the C3-0EM for volume users and the C3 letter series (C3-A, 
C3-B) which are optimized for use with hard disks. 

C3 systems are always delivered ready to use with 32K 
static RAM , dual floppys for SOOK bytes of on-line storage and 
an RS-232 port strappable from 75 to 19,200 baud all standard 
in the minimum configuration. 

C3 systems offer the greatest expansion capability in the 
microcomputer industry. The C3 series supports OHIO 
SCIENTIFIC'S full line of over 40 expansion accessories. The 
maximum configuration is 768K bytes RAM, four 74 million 
byte Winchester hard disks (CD-74), 16 communications ports, 
real time clock, line printer, Word Processing printer and 
numerous control interfaces. 

C3 systems have phenomenal performance-to-cost ratios . 
The C3-S1 base price with 32K RAM, dual floppys, RS-232 port 
complete with 8K BASIC and DOS is under $3600 and expan­
sion accessories are comparably priced. For example, the 
CD-74, 7 4 million byte Winchester disk complete with interface 
and OS-65U operating system at about $6000. 
The C3 series is quite possibly so successful because it offers 
the highest hardware performance, best software support , 
most versatility and greatest expandability in the micro­
computer systems market at nearly the lowest price in the 
industry. 

For more information, contact your local OHIO SCIENTIFIC 
DEALER or the factory at (216) 562-3101 . 

1333 S. Chillicothe Road • Aurora, Ohio 44202 
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TheC3-B 

by Ohio Scientific 

Tba world's mast pawarful 
mlcrammputar system 
is far mara affDrdmla 

than you may think: 

STANDARD FEATURES: 

74 million byte Winchester tech­
nology disk drive yields mainframe 
class file access speeds and 
capacity. 

High level data file software 
makes high performance file struc­
tures like multikey ISAM easy to 
use. 

Triple processor CPU with 
6502A, 6800 and Z-80 gives the pro­
grammer the best of all worlds in 
performance and versatility. 

The included 6502A based ex­
tended disk BASIC by Microsoft 
out-benchmarks every micro 
available, including 4 MHzZ-80 and 
LSl-11 with extended arithmetic. 

48K of high reliability static RAM 
is standard. 

High density 8" floppys provide 
program and data mobility from 
machine to machine. 

Completely integrated mechani­
cal system with UL-recognized 
power supplies; continuous duty 
cycle cooling; modular construc­
t ion and rack slide mounted 
subassemblies. 

Based on a 16 slot Bus-oriented 
architecture with only 7 slots used 
in the base machine. 

Directly expandable to 300 
megabytes of disk, 768K of RAM in 
16 partitions, 16 communication 
ports, plus console and three 
printers. 

C3-B's have been in production 
since February, 1978, and are 
available now on very reasonable 
delivery schedules. 

The C3-B was designed by Ohio 
Scientific as the state of art in 

Circle 290 on inquiry card. 

small business computing. The 
system places its power where it's 
needed in the small business 
environment; in the data files. The 
C3-B's advanced Winchester tech­
nology disk, coupled with its smart 
controller and dedicated high 
speed memory channel, gives the 
C3-B data file performance com­
parable with today's most powerful 
maxi-computers. 

Yet , the C3-B costs only slightly 
more than many floppy only com­
puters but offers at least a thou­
sand times performance improve­
ment over such machines (50 times 
storage capacity multiplied by 20 
times access speed improvement). 

But what if your business client 
cannot justify starting with a C3-B? 

Then start with Ohio Scientific's in­
expensive C3-S1 floppy disk based 
system running OS-65U. When he is 
ready, add the CD-74 big disk and 
directly transfer programs and files 
from floppy to big disk with NO 
modifications. 

That's upward expandability! 
•Rack as shown above complete 

with 74 megabyte disk, dual 
floppys, 48K of static RAM, OS-65U 
operating system and one CRT ter­
minal under $13,000. 

Multiple terminal systems with 
printers and applications software 
are priced in the mid-20's. 

1333 S. Chillicothe Road • Aurora, Ohio 44202 
(216) 562·3101 
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Functional 

Approximations 

Fred Ruckdeschel Many BAS IC interpreters presently in use 
773 John Glenn Blvd have limited function ca lcul ation capabi lity . 
Webster NY 14580 Almost a ll interpreters larger than 4 K bytes 

have built-in routines for determi ning square 
roots, logarithms and exponenti als, as well 
as some trigonometric functions lik e sine 
and cosine. Several interpreters also provide 
inverse trigonometric functions via the 
arctangent function. 

However, many minicomputer and micro­
computer systems do not have such software. 
Also, some of the newer microprocessors 
presently do not have much support soft­
ware. I have recently been deve lop ing soft­
ware for use with the North Star Mic ro-Di sk 
system; specifica lly , working with North 
Star BASIC, version 6, release 2. The North 
Star software contains si ne and cosi ne func­
tions but no inverse trigonometric routines. 
This deficiency led to a cursory investigation 
of series ap proximations which very quickly 
showed that Taylor series ex pansions are 
not gene rally optimum for computer use. 

Taylor Series Expansion 

In ge neral, any real, conti nu ous function 
f(x) having defined derivatives may be ex­
pressed as a polynomial expans ion about a 
reference point x

0 
with the longhand 

representation: 

f(x) = f(x ) + f(l) (x ) (x - x ) +
0 0 0 

f(2) (x ) (x - x ) 2/2 1 + ...
0 0 

(1 a) 

Observe that f(n) (x
0 

) is defined to be the 
nth order derivative of f(x) evaluated at 
x equal to x0 . The shorthand equiva lent of 
equation (1 a) is: 

f(x) = L f(n) (x
0 

) (x - x
0 

)n/n! 
n=O 

or : 

f(x) = lim fn (x) (lb) 

where: 

O! =1 

n 

fn(x) = L f(m ) (x
0 

) (x - x
0 

)m / m! 
m=O 

Equation (lb) is in a form which is con­
venient in terms of BAS IC's FOR-NEXT 
loop evaluat ion, which may account for its 
popularity with computer programmers. 

Many programmers who are faced with 
approximati ng a function use a Taylor series 
expansion along with a convergence test 
such as: 

Presum ab ly when the difference between 
the approximation using n terms and that 
using n- 1 terms is less than E, the accuracy 
of fn(x) in approximating f(x) is better 
than E. This assumption can be gross ly in 
error depending on the function being 
eva lu ated. Slowly convergi ng series often 
present problems in this respect. 

The reasons for not indiscriminately 
using equations (1) or (2) may be demon­
strated by cons ideri ng the sine and arctan­
gent functions. The Taylor series expansion 
around the zero refe rence point (known 
as the Maclaurin ser ies) for the sine func­
tion is: 

sin(x) = x - x3 / 3! + x5 / 51 - .. . (3a) 

o r: 

si n(x) =L (- l)n x(2n+1)/(2n+l)!. 
n=O (3b) 

If we apply equation (2) as the test for 
accuracy, we have 

x(2n+l) 
(4)(2n+l)1 <E. 

If x is one radian (approximately 57°) and 
the required accuracy is 10- 8 , then equa­
tion (4) indicates that seven terms are re­
quired in the series for the specified ac­
curacy. The test for residual may be done 
more correctly in principle by noting that 
the series is uniformly convergent, having 
terms alternating in sign. Thus the absolute 
error of the approximation is less than the 
absolute value of the last term included. 
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Therefore we again conclude that seven 
terms are needed for 1 o- 8 accuracy in 
approximately calculating the sine of o ne 
radian. In the case of alternating series 
having terms which monotonically decrease 
in absolute value, equation (2) is applicable. 

If, instead, we are interested in the sine 
of - 1, the accuracy test would again call 
for seven terms. However, this time, because 
the signs of the terms do not alternate, a 
ratio test would have to be applied to cor­
rectly examine the residual, yielding the 
same result for the required number of 
terms. In general, if the series is rapidly 
converging, eq uation (2) is an adequate 
test for accuracy. 

So far we have assu med that the com­
puter is perfect in terms of roundoff error. 
In some eight decimal place accuracy inter­
preters and compilers, the computer rounds 
off to the eighth dec imal place by consis­
tently rounding down or up . Quite often 
the direction is down, since this corresponds 
to simple truncation. In those cases the en­
suing error in calculating n terms in a series 
expansion is on the order of ± (n/2) X 10- 8 . 

(If the software is sophisticated enough to 
round to the nearest value, the error be­

8comes -.Jn X 10- for eight bits.) For the 
sine expansion exampl e given above, the 
expected truncated series accuracy of 1 o - 8 

7would be reduced to approximately 1o­
because of roundoff error . It is shown in 
the next section that a different series ex­
pansion for sine can be used which contai ns 
only five terms and which gives an error of 
less than 10- 8 before roundoff, along with 
a generally better answer when roundoff is 
considered . 

So far the observation is that the error 
test, equation (2). leads to a correct estimate 
for the required number of terms in the case 
of the Taylor series approxi matio n for sine. 
There is an approximation in which on ly 
five terms are suffic ient, which is described 
later. These are not very exciti ng conc lu­
sions, largely because the Taylor series 
expansi o n for sine in the first quadrant is 
very rapid ly co nvergent and thus quite 
adeq uate. Another important function, 
arctangent, is not nearly as quickly conver­
gent in some regions of its limited co nver­
gence interva l. The MacLauri n series expan­
sion for arctangent is 

X3 XS X 7 
arctan(x) = x - - +- - - +

3 5 7 

= L (- l)n x(2n+l) / (2n+1) 

n=O 

( - l <x~l) . (5) 

1"1ill 
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This expansion has difficulty converging 
near x equal to positive or negative one. 
When x equals negative one the series 
diverges, although a finite answer (rr/4) 
exists, whereas at x equal to one the series 
converges very slowly to rr/4, or 45°. Only 
the region between 0° and 45° (0 and 
rr/4 radians) need be used for the expansion, 
since trigonometric id entities exist for ex­
tending the inversion to other regions (eg: 
arctan(x) = rr/2 - arctan(l /x) for x ~ O). 
The technique of range reduction for im ­
proving accuracy will be considered in a later 
section . 

Consider the use of equation (5) near 
an x value of one. Using equation (2) to 
determine the number of terms required 
for 1 o-8 accuracy, we get a value of 5X 107 
for n. Applying the alternating sign co nver · 
gence test also leads to an n valu e of 5X 107 . 

In either case, this series expansion for 
arcta ngent is unusable. Even if the co mputer 
were fast enough so that the ap proxim ation 
could be calc ul ated in an acceptab le length 
of time, the ensuing roundoff error would be 
prohibitive. It is shown in the next section 
that there exist other series expansions 
which are better than (in terms of relative 
error) 4X 10- 8 and which have only eight 
terms. The series presented are operable 
eith er over the range 1 ~ I x I (note the 
equality sign) or over the range 0 ~ x < 00 

We observe that the error test, equation 
(2), would fail dismally for the Taylor series 
arctangent expansion near an x value of neg­
ative one. The test would again predict that 
on the order of 5 X 1o- 7 terms would be re­
quired for 10- 8 acc uracy, while in actuality 
the series diverged. In this case the Taylor 
series expansion is not rapidly converging, 
thus leading to a failure in equation (2). In 
general, equation (2) is practical only if: 

• 	 The series has decreasi ng alternating 
sign terms. 

• 	 The series has decreasing terms in 
which the absolute value of the ratio 
of neighboring terms is greater than 
10 for all pairs of terms past the 
termination poi nt. That is, if: 

f(x) =L en xn, 

n=O 


then beyond the termination point it 
is required that : 

c 

c
n+l 

xn+l 
n 

>10. 

Observe that this latter restriction is valid 

only for Maclaurin series expansions. For 
Taylor series ex pansions, replace x with 
(x- x

0 
). Observe that small values of (x-x

0 
) 

are very conducive to rapid convergence, but 
are not sufficient. 

Approximate Series Expansions 

Tay lor se ries expansions have many nice 
properties. However, one of their less de­
sirable properties is that they are not the op­
timal ex pansions for a given argument inter­
val when a truncated series is to be used. 
This may be eas ily seen by a simple example. 

Consider the singl e term approximation 
to si n(x) over the interval 0 ~ x ~ rr/2 (see 
figures 1 and 2). Although the accuracy of 
ap proximating th e value of sin(x) with x is 
good for small values of x, it leads to an 
error of 0.57 at rr /2 . If instead we wish to 
minimi ze the maximum absolute error over 

I 3 

I . I 

.9 

.7 ..'.'.-
.5 

.3 

. I 

0 . I .2 .3 .4 .5 

x/.,, 

Figure l : Single term approximations to 
sin(x) over the range 0 ~ x ~ rr/2. f1 (x) is 
the truncated Maclaurin series expansion,­
f2 (x) is the single term fit minimizing the 
maximum error. 

4 

.3 
a: 
0 
a: 
a: 
w 	 .2 

. I 

Figure 2: Graph of the errors due to single 
term approximations for the sine function . 
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Software for the Percom LFD-400 
Disk Operating and File Management Systems 
INDEX'": The most advanced Disk Operating and File 
Management System available for the 6BOO. INterrupt 
Driven EXecutive operating system features file-and­
device-independent , queue-buffered character 
stream 1/0. Linked-File disk architecture, with auto­
matic file creation and allocation for ASCII and binary 
files . supports sequential and semi -random access 
disk files . Multilevel file name directory includes 
name, extension , version, protection, and date. Re­
quires BK RAM at $AOOO. Diskette includes numer­
ous utilities. . . . . . . . . .. . . $99 .95 
MINI DOS-PLUSX: An easy to use DOS for the small 
computing system. Supports up to 31 named files. 
Available on ROM or diskette complete with source 
listing . . . . . . . . . . . . . . . . . . . . . . . . . . . .. $39.95 
Basic Interpreters and Compilers 
SUPER BAS IC: a 10K extended disk BASIC interpre­
ter for the 6BOO. Faster than SWTP BASIC, 9-digit 
accuracy, program CHAINing , BASE 0 subscripting, 
improved error reporting, disk data files , and print 
column alignment. Program and data files may be 
prepared using one of the Text Editors described 
below . . ........ .... . $49.95 
BASIC BANDAID'": Turn SWTP BK BASIC into a re­
spectable random access data file disk BASIC. In­
cludes many speed improvements and program 
CHAINing. When ordering, specify version (2 .0, 2.2, 
or 2.3). Complete with listing . . ........ . ... . $17.95 
STRU BAL'": A STRUctured BAsic Language Com­
piler for the serious professional programmer. In­
cludes elements of BASIC, PL/M, and assembly lan­
guage. Features 10-d igit floating point , strings, scien­
tific functions , and 2-dimensional arrays. Requires 
16K RAM memory and LINKING LOADER (see below) . 
Complete with RUN-TIME and FLOATING POINT 
packages ..... . .. . ..................... $99.95 
Text Editors 
EDIT68: Hemenway Associates powerful disk-based 
text editor. May be used to create programs and data 
files . In addition to SEARCH, CHANGE, DELETE, and 
MOVE functions . EDIT68 supports MACROs which 
perform complex repetitive editing functions effi­
ciently. Runs in only 6K RAM. "Spooling" permits text 
files much larger than the available RAM memory to be 
created and edited . . .... .. . . . $29.95 
TOUCHUP™: If you already have the TSC Text Editor, 
TOUCH UP will convert it into a disk-based text editor. 
ROLL function permits text files much larger than the 
available RAM memory to be created and edited . 
TOUCHUP is supplied on diskette complete with 
source listing. . . $17.95 
ASSEMBLERS 
PERCOM 6800 SYMBOLIC ASSEMBLER: Requires 
only BK of RAM memory to assemble programs with 
200 labels. More convenient to use than most as­
semblers ; assembly options may be specified at time 
of assembly. . . . . . . . . . . ..... ... $29.95 
Complete listing of above assembler ..... .. . $29.95 
MACRO-RELOCATING ASSEMBLER: This Hemen­
way Associates assembler is for the programming 
professional. Generates relocatable and linkable ob­
ject code. MACRO fac ility permits nested macro 
calls . Perm its conditional assembly. Requires 16K 
RAM . . . . . . . . . . . . . . $49.95 
LINKING LOADER for STRUBAL and the above as­
sembler . . . . . . . . . . . . . . . . . . . . . . . . . . . $19.95 
Business Applications 
GENERAL LEDGER SYSTEM . . . . . . . . . $199.95 
FULL-FUNCTION MAILING LI ST ...... . ... $ 99.95 

Write or call for our complete software catalog. 
PERCOM DATA COMPANY, INC. 


Dept BP · 318 Barnes · Garland TX 75042 

(214) 272-3421 


Circle 301 on inquiry card . 

The LFD-400 is ready to plug in and run 

the moment you receive it. 


Nothing else to buy! Not even extra memory! 

YOU GET: 
0 The popular Shugart SA 400 minifloppy '" drive. Drive alignment 

is double checked by PerCom before shipment . 
E) The drive power supply- fully assembled and tested . 
E) LFD-400 Control ler/Interface - plugs into the SS-50 bu~.• 

accommodates three 2708 EPROMs • fully assembled and tested . 
0 MINI DOS '" - the remarkable LFD-400 disk operating system on 

a 2708 EPROM • plugs into the LFD-400 Controller card • no 
extra memory required • no '" booting " needed. 

0 	Attractive metal enclosure. 
() Interconnecting cable - fully assembled and tested . 
0 	Two diskettes - one blank, the other containing numerous 

software routines including patches for SWTP BK BASIC and the 
TSC Editor/ Assembler. 

0 	 70-page instruction manual - includes operating instructions, 
schematics , service procedures. and the complete listing of 
MINIDOS '" . 

® Technical Memo updates-helpful hints which supplement the 
manual instructions . 

@ 90-day limited warranty. 
Mm1floppy is a trademark of Shugart Assoc1a1es 

MINI DOS 1s a 1rademark of PERCOM Data Company. Inc 

The LF0-400 is readily expanded to either two or three drives . 
Write for details. Send for our free brochure for more informa­
tion about the LF0-400 Floppy Disk System and LF0-400 
software. 

To save you money, the LFD-400 Floppy Disk System Is available 
only from PerCom. Because of the special pricing, group and 
dealer discounts are not available. 

MC and VISA welcome. COD orders reqU1re 30% deposit plus 5% handling charge Allow three 
extra weeks if payment 1s by personal check . The LFD-400 Floppy Disk System is available 
immediately. Allow three weeks for testing and transportation . Texas residents add 5% 
sales tax . 

~EfiflUM 
PERCOM DATA COMPANY, INC. 

Dept B 318 BARNES•GARLAND, TX. 75042 
(214) 272-3421 


PERCOM™'peripherals for personal computing' 
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Term Maclaurin Coefficients Optimal Coefficients 

+ 1.00000000 + 1.00000000 
0 .16666667 0.41123328 

+ 	 0.00083333333 + 0.050732026 
0.0001984127Q.6 0.0029754116 

+ 	 2.755732 x 10 8 + 0.000096437832 
2.5052109 x 10- 10 

+ 	 1 .6059045 x 1o-

Table 7: Coefficients for the Maclaurin and optimal series expansions for 
sin(x). The optimized interval is - n/2 < x < n/2. In this interval, the optimal 
(relative error) series is accurate to better than 5X 10- 9 when more accurate 
coefficients are used. 

that interval, then approximating sin(x) by 
0.73x is better. The maximum absolute error 
is in this case less than 0.15, with two error 
maxima. 

If our criterion is to minimize th e relative 
error (percent deviation), the Maclaurin 
series single term truncation leads to 57 per­
c;ent error at rr/2, while the previous mini ­
mized (relative to maximum absolute error) 
approximation is off by less than 27 percent, 
with the maximum relative error occ;urring 
at ze ro. The maximum relative error can be 
further reduced to about 22 percent by 
using 0.78x as the approximation for sin(x). 
The maximum relative errors in this case 
occur at x values of 0 and rr/2 . This series is 
considered to be the minimax or optimal 
series expansion for sin(x) over the range 
- rr/2 < x < rr/2, given that one term i~ 
all owed. 

The above examp le illustrates the fact 
that either by the criterion of abso lute error 
or the cr iterion of relative erro1·, the trun­
cated Macl aurin ser ies for the sine function 
is not optimal for approximation. Also ob­
serve that the coefficient (0.73 for absolute 
error or 0.78 for relative error) in the op­
timal approximation is dependen t on th e 
interval chosen. The more the interval is re­
stric ted to that region surrounding Lero, the 
closer the coefficient is to unity. In general, 
the more the interval is restricted to th e 
region immediately surrounding the Taylor 

Term Maclaurin Coefficients Optimal Coefficients 

+ 1 .00000000 + 0.99999933 
0 .33333333 0.33329856 

+ 	 0 .20000000 + 0 .19946536 
0.1428571 0.13908534 

+ 	 0.11111111 + 0 .096420044 
0 .090909090 0.055909886 

+ 	 0.07692308 + 0 .021861229 
0.066666667 0.0040540580 

Table 2: Coefficients for the Maclaurin and optimal series expansions for the 
arctangent. Accuracy (relative error) is better than 4 X 10- 8 . The interval of 
convergence for the Maclaurin series is - 7 < x < 7. The interval of conver­
gence for the optimal series is - 7 < x < 7. 
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series expansion point, the more the co­
efficients in the optimal series approximate 
those of the Taylor series expansion. This 
is because the highest convergence rate 
occurs near the expansion point, and it is 
hard to do better than that. 

Continuing with the sine 1;;xample, table 1 
shuws th e series coefficients that would be 
used in the Maclaurin and optimal series ex­
pansions to give a desired accuracy (ex­
cluding roundoff) of approximately 1o- 8. 
Observe that because the relative error 
is the criterion, the first coefficien t in the 
optimal series is the same (to eight places) 
as that in the Mac laurin series. This is re­
quired because for very small x, sin(x) is 
approximately equal to x. Note , however, 
that all the other coefficien ts are drastically 
different, though the signs of the coeffi­
cients are preserved. The sign preservation 
is expec ted from a consideration of the 
derivatives . 

A corresponding ser ies expansion compar­
isun for the arctangen t is shown in table 2. 
Observe that about 107 terms are required in 
the Maclaurin series for x equal to 1 to give 
the same order of accuracy as the optimal 
series evaluated at that point. The situation 
for the Mac laurin series is even worse in the 
vicinity of negative one. 

It is interesting to note that in the series 
expamion comparison shown in table 2 
the signs of the coefficients are conserved, 
and the coefficien ts themselves bear some 
semblance to one another up to the fifth 
term. After that the coefficients look quite 
different. 

Variations 

The optimal series coefficients given in 
table 2 for the arctangent approximation 
were stipulated to be optimal over the in­
terval - 1 < x < 1. This restricts us to the 
angular range of ±45 · about 0 • ( ±rr/4 radians 
around 0 radians). A trigonometric identity 
was given earlier which allowed continuation 
through 90° (rr/2 radians). However, this 
extra range changing step is not necessary, 
since another series expansion ex ists which is 
optimized over the interval 0 ,;:;;; x ,;:;;; oo . 

x0However, it does not have a simple de­
pendence: 

7 (x-l) (2n+l)
arctan(xl =rr/4 + L: c0 x+l 

n=O (6) 

This series is interesting in that it uses the 
same coefficients as given in table 2, and also 
gives the same order of relative accuracy. To 
execute this series on a computer one need 
only define x to be (x-- 1 )/ (x+ 1) and proceed 
as before. 
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Powerful Software 

with Extended Documentation offered by 


PRS­
THE PROGRAM OF THE MONTH CORPORATION 
UNVEILS COMPREHENSIVE CONCEPT 
IN SOFTWARE PRESENTATION 

UNIQUE DOCUMENTATION 
Unique documentation gives you clear, complete and in­
structive text in a graphica lly appealing manual. This doc­
umentation doesn't only provide step by step "how to" but 
also is geared to help you to understand hardware-software 
interactions, and to promote further applications. 

POWERFUL CODE 
Whether it be for games, applications (home and business), 
or sophisticated programming tools and monitors, PRS 
permeates the design of its unique code with "human 
engineering:' And you'll appreciate the delicate balam;e 
between machine-human dialogue and resident program­
space m memory. 

BEAUTIFUL CASSETTE-FOLDER 
PRS packages your manual and cassette in an elegant and 
durable gold-stamped folder. 

AN ARRAY OF PROGRAMS 
ARE AT YOUR FINGERTIPS 
PRS presently offers two S-100 compatible program 
packages: "MICROFILE ," a DATA FILE MANAGEMENT 

program, and "DDS II ," the famous DYNAMJC DEBUG­
GING SYSTEM. Also , an Extensive Function Plotter 
(A2FP) is available for the Apple II. New programs will be 
released at regular intervals. 

YOU'LL DISCOVER EXTENSIVE 
PROGRAM CAPABILITIES 
With "MICROFILE;' a new DATA FILE MANAGE­
MENT program, you can: 
• Manage any list of items 
• Edit information already on file 
• Sort items alphanumerically upwards or downwards 
• Search by primary and/ or secondary keys (labels) 
• List and print selected or all items 
• Total sums of columns 
• Justify right or left margins of each column 
• Save and retrieve data with mass storage media 

PROGRAM APPLICATION 
EXPANDS YOUR COMPUTER USAGE 
For example, "M ICROFILE" manages: Home inventory· 
Listing of musical tapes • Calendar of activities • Vacation 
itineraries • Checks by categories • Home-upkeep tickler 
tiles • Family historical dates • Health records. 

PRS SUPPORTS YOUR MAJOR BRANDS 
APPLE,.SOL, SORCERER. TRS-80. and o ther sys­
tem s with Z-80, 8080 ano 6502 processors. 

VISIT YOUR NEAREST DEALER TODAY 

Or write fo r the name of a dealer 
in your area to: 

r-----------------------1

Let him demonstrate the excellence 

of PRS programs. 	 New Product Releases From I 
PRS THE PROGRAM OF THE MONTH CORPORATION I 
257 CENTRAL PARK WEST I
NEW YORK . N. Y. 10024 I 

Gentlemen : I 
O Please place my name o n yo ur priority mailing Ji , t to rece ive yo ur Ides..:riptive advance releases off a ll new programs dev<:lo pcd by - PR S ­
at regular interva ls. I 
O Please send me a li st of dealers in my a rea. 	 I 

I 
I 
I 

Corporatio n_ I•I Addrt:>S____ I 
PRS- THE PROGRAM OF T H E MONTH I City_ 	 ___State__ __ -2ip II 

RlFER~. NCl 'IU~CO RPORATION 	 I 
257 Central Park West. New York . N. Y. 10024 L 	 .J 
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{a} (b) (c} 

Form: 

~ 
4 

+ L 
n=O 

en 'Y (2n+11 

Form: 

1ox = 1 + 
6

L 
n=1 

en x n 

Form: 

-x e -[t, c n r·,xn 

Coefficients: Coefficients: 
where 'Y 

c, 1.15128759 co 1.00000000 
Coefficients: 

c2 0.66284315 c, 0.24999868 
co 0.86859172 

ca 0.25360332 c2 0.031257583 
c, 0.28933552 

c 2 

c 3 

c 4 

0.11152201 

o .094376476 

0.19133711 

c4 

c5 

cs 

0.075467547 

0 .013420940 

0 .005654902 

ca 

c4 

c5 

cs 

0 .0025913712 

0 .0001715620 

0 .0000054302 

0 .0000006906 

Table 3: Several minimax poly110111ia! expansions. Table Ja is for !he case of 
the base 70 logarithm tUnctio11. rhis expamion is applicable over the range 

77 ~ x ~ 70 with a relat111e error of beller than 7.5 X 70 fohle Jb is the 
inverse of the base I0 loyarith111 tu11ct1on. The applicable range is 0 ~ x ~ 7 
with .a relative error of be tter tha11 7.5 X 70 1. Table Jc is the expansion for 
the negative powers of e. Th is expansion is applicable 011er !he range 
0 ~ x < 00 with a relative acrnracy or beller than 3 X 7o- 7. 

Form: 

cos(x) = 
+ 

+ 

A1 

8 
1 

x2 

x2 

+ A2 

+ 82 

x4 

x4 

+ A3 x6 

+ 8 6 x
3 

Coefficients: 

A1 - 0.47059579 

A2 0 .027388290 

A3 - 0 .00037234227 

0, 0.029404212 

82 0.00042372881 

83 0 .000003235543 

Table 4: Rational polynomial approximation for cosine which is applicable 
over the range -- 7 ~ x ~ 7. The maximum relative error over this range is 
better than 7O 8 

2 2 1
erf(x) erfc(x) 1 - .,;-;; e - x 

X-X
2x 

Hasting's book Approximations for 
Digital Computers (sec refe rences) presents 
several <;uch opti mal expansions, three of 
whi ch arc presented in table 3 . Some aller­
atiom have been made Lo put this in fo r­
mation int o cl form readily usable with 
typical microcompute r software. 

Polynomicll expans ions arc not the only 
forms useful tor func t ion approx im ations. 
Another important type is the rational 
polynomial . Table 4 show> a rational poly­
nomial approximation for cos(x) . The 
rati onal polynomial approximation to th e 
co> ine is sl ightl y more accurate than the 
minimax approximation given earli er for th e 
sine. However, the argument range of thi s 
cos ine approximation is inconven ie ntl y 
res tri cted. In cases such as this i t is th e 
use r 's choice as to which approximation to 
app ly. 

Th ere is a class of se1·ies expansions in 
which an im proved approximation is not in­
sured by including more terms. Thi s class 
of series approximations is called asymptotic. 
An example of uch a series is shown in table 
5 for the error functi on. The reason this 
seri es approximation has prob lems when too 
man y terms are included may be seen by 
examining th e ratio of a general pair of 
terms: 

2n- l 
(7)R 

Table 5: An asymptotic series approximation to the error function . Range It is apparent that one can always go out 
and accuracy are dependent on the smallest term in the series (before it di­ far enough in the serirs expdnsion to find 
verges). The series is truncated at the smallest term, which represents the a value uf n such th at R is grea ter than I. 
error. Including more tams increases the error. It is also possible t11at if we define a suffi­
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The perfect digital plotter 

for the personal 


computing enthusiast 

Small in size , big in performance... 
and priced at only $1085 * 

HI PL¢T™ is a digital plotter designed for 
the personal com puter market . Inexpensive 
to own and simple to operate, it still in cor­
porates the same qual ity componen ts , 
technology and skil lful workmanship found 
in Houston In strum ent's larger plotters used 
throughout industry . 

Not a kit , the HI PL¢T™ is assembled and 
ready to use . with both a RS-232C and a 
parallel interface built in tor c reating graphic 
output from your system. 

· US Domesti c Pric e Only 

• 	 Displays data in easy-to-read graphical 
format 

• 	 Both se rial and parallel inputs built -in 
• 	 Uses standard 8 112" x 11 " paper 
• 	 Plotting speed up to 2.4 ips 
• 	 Resolution of both 0.01 and 0.005 inch 
• 	 Baud rate and step size easily changed 

haust:an I 	 "~instrument DIVISION OF BAUSCH & LOMB\Y) 

ONE HOUSTON SQUARE AUSTIN, TEXAS 78753 
(512) 837- 2820 TWX 910-874-2022 
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n = 0,1,2 .. . 

0 .154116+1 .893872 xYo 
1 + 1.047988 x 

Table 6: Iterative technique for determining the s4U1Jre root of x. The uc · 
cepted range is from zero to infinity. The Yu te1m is an apµroxrmatiu11 fur 
the starting value over the interval 7/ 7 6 ,,:;;;; x ,,:;;;; 7. The Yu relative errur is 
better than 0.025. 

n ~ 0 , 1 , :2 . 

Table 7: Iteration technique for determining the cubi<; !Ool of x over the 
range zero to infinity. The y 0 term is the ~a/fie us thut u~ed for the s4uare 
root. 

ciently small error li mit, t, tor use in the 
accuracy tt:s t, equation (2), the computer 
111ay never t111d ct 1,,0nditi0n sat1stying th at 
relation. In >u..,h a >ituation the (,Olllf.l ULer 
may con tinue the cctkulat i011 uf terms ur1til 
an overflow O(,cur,. A way to av01d th is 
problem is to ai;,o test wl1ethe1 o r not the 
mini111um Ler111 (>111a li est in ab,olute valu <.:) 
has been pa,sed, and if so , >Lop the calcul..i · 
tiun un th at te1111. ·i 11 <.: dc.1,,u1·a(,y of th e thu> 
tru nca ted series is .ipp1 ux 1nlJted by th e 
value of that las l lern1. 

Quite often the serie, or rational po ly · 
nomial approximation appruach may be ,ur· 
passed in accurac..y and µos,ibly ,µ eed by an 
iterative technique. In fact, such iterative 
techniques can often also b<.: put i11 a form in 

- { y~ - x} 
Yn m 1 m = 2, 3, 4 . 

m yn n = 0 , 1, 2, 3 ... 
-

Table 8: Iteration technique for determining the rnth root of x. 111 this wse, 
x is allowed to vary from zero to infinity. The convergence of this formula is 
quadratic. 

(1+x2)-1/2Define : ao 

bo 1 

Iterate : _!_(a +an+1 2 n 
bn) 

+bbn+1 .Jan+ 1 n 

Convergence Test : compare an and bn (they approach one another) 

x 
Final Calc ulation : arctan(x) = / - -(·- - 2) -­

va b l+x 
n n 

Table 9: Gauss iteration technique for approximating the arc tangent func · 
tion. This formula has been modified from a formula in the book Nurn eri · 
cal Methods That Work (see references) to improve the accuracy in the final 
calculation. The variable an has been replaced by the expression va;;b;;. 
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which roundoff error has a minimal impact 
on tin al acwracy. 

Tables 6 and 7 show iterative approxi· 
mations to f(x)=y'X and f(x) = 3y'x. Th ese 
fornb were derived from the Newton 
me thod for finding th e ze roes of functions 
(see rderenct 2). l he relations have been 
algebra ically written ,uch that th e previous 
approximation in the iteration is improved 
up0n by the subtrac tiun of '1 c..urrection term 
{which may be either positive or negative). 
Convergence is g<.:nerally very good and can 
be signitic..dntly improved upon by using a 
predictur for the correction, though th e 
pri(,e µaid is a rnure con 1plicated routine. 
The redder is referred to standard tex ts on 
numerica l rn ethods for descriptions of pre· 
di ctor-1,,01 re.::tor tc(, hniq ues . 

Table 8 gives a general iterative form ul a 
fur determin ing the: rnth root of any non· 
11egative rea l number . Although it is poten­
ti all y mure accu ra te than using th e logarithm­
antilui;a1 ithrn approx imation routines, it 
,uffers from speed limitati 0ns for large 
values of m, since llldllY multiplications 
n1dy be re4uired (what would one do with 
x l /137?) . 

As a t1nal but very i111purtd nt example of 
dn iterative approxirnation to a common 
fun ction, dl'Ctangent, sec table 9. This tech­
r iquc is due tu Gauss an d is a sure way to 
ob tain a..,..,u 1ac..y limited 0nly by th e number 
ot digits carried by your software; th ere is 
no cumulative roundoff error. Note that 
impleme111ation of this rnethod req ui res 
the use of a sq uare roo t function, which we 
Cdll have a' anuther subroutine. Alth ough 
the authur hds no litera ture information re· 
garding the convergence of thi s iteration, 
the form loo ks fast in c0nvergence but 
slow in calculation. 

For exampl e, li sting 1 sh0ws sample runs 
fur x = 0.1, 1, 100 and 1030 . It seems that 
only 12 iterations maximum are required 
to attain a relative accuracy of 1o- 7 . 

Howeve r, th e execution time for the BASIC 
program shuwn runs betw<.:en 3 (x =0.1) and 
4 (x "' 1030 ) seconds, which is not very 
fast. Use of th e optimal series, shown 
in table 2, curs the execution time down to 
90 ms with the same leve l of acc uracy. 
However, a numerical overflow occurs 
when x = 1030 . The conc lusion is that for 
10- 7 relative accuracy, the optim al ser ies 
approxim ation is preferred over th e iter­
ation technique since it is abo ut 40 times 
faster in execution. There is probably some 
hidden physical law which states th at the 
elegance versus execution time product is 
a constant. 

Sorne of th e approximati0ns wt: have 
discussed are not applicable over th e entire 
possible range of argumen ts . The approx­
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imations requiring range reduction are : 

Function Ra11ge 

sin(x) ( -rr /2,,;;;,x~n /l.) 
logiu (x) (l ..;;;x..;;; 1ll) 

lU" (O..;;;x~1) 

Table 10 uutlines techni4u e:, that might be 
used in r·educing th e cange to that required 
by the approximation . 

Conclusions 

Several approximation n1eth ods have 
been presented for ,;:,c 111 soft'Ware systems 
lacking partic.uiar functi on suorou[i 11es. 
These me[hods may be irni.;1e,11erned in 
either· machine language or in a high er 1c,el 
language. It is likely that th e ina1ority of 
readers will use the re sulting :,ubroutines i11 a 
BASIC interpreter unles ~ tl1 cy hav e an as ­
sembl er with mauoiilStrud io ns for· rnulL1 
plication and division , 01 :,orne th ing equ iv­
al ent (-,uch as floating i.;oint rnult1pl1..,ati0n 
and di vision hardware) . 

Th e particulM app1 J :>-i iTl ations g1vL:11 
aOO\ e can be used lo evaluate man y 0 tt1 cr 
functions by using identity 01 1ecu r:,10n 1ela· 
ti ons . In cases wh ere such ,craL i,, ns du 11u t 
ex ist, it may bL: pus:,1blL to usc sla lisll1,al 
soft ware package> on la;gcr cvrn putcrs to 

find adequate functional api.;rox in1at io1b tor 
use 111 microcomputers For exarnpl c, une 
might take a pol ynom ial having coeffrci er1ts 
to be determined and rt-gr"' ss th e "odri..,i en ts 
against handbook Lab It s rc p1 ue11ting th e 
desi red fu ncti on. With ; u 1,·,c 11 1!>cnu1Ly i11 
tran>forrn ing variables, SL.ch as: 

N 

f(x) = 	 La Yn (x) 
n=O n 

x -- 1 
y(x) = 

x + 1 

It may be possible to obta in ve1·y accurate 
expansions having only a few terms. F- or 
example, if th e function to be approxi mated 
goes to infinity at x = 0 and to zero at 
x = a, a transformation one mignt try is 
y(x) = (x - a)/x . Those electrical engineers 
familiar with pole analysis would probably 
be somewhat at ease with ta nning such ex ­
pressions. However, tl1 cse sam e people 
would probably have littl e experience with 
the availabl e statistics rouLines . 

The general conclu,i on b that relatively 
fast executing expansi0ns exist for func ­
tional approximations. They tend not to be 
truncated Taylor series , but rather spec ial 
(and sometimes ingenious) form s wh ose cu ­
efficients depend on the number of terms 

to be used as well as the argument interval 
desired. The minimax polynomials and 
rational polynomial> are po'Werful examples 
of such approximations , and should be 
1,0nsidered for use on small systems. Elegant 
iteration routines may also be very powerful, 
but there arc situations, :,uch as th e nth root 
iterative technique (see tabl e 8) , and the 

10 REM •••ARCTAN(X) VIA GAUSS••* 
20 DIM A(20),B(20) 
30 INPUT X 
40 A(1 )=1 ISORT(1+X•X) 
50 8(1 )=1 
60 N=O 
70 E=.0000001 
.80 N=N+1 
90 A(N+1 )=(A(N)+B(N))l2 
100 B(N+1 )=SORT(A(N+1 )•B(N)) 
110 T=X•A(1 llSORT(A(N+1 )•B(N+1 )) 
120 PRINT N" "T 
130 D=(A(N+l)-B(N+1l)IB(N+1) 
140 IF ABS(D) > E THEN GOTO 80 

?.1 
1 9 .9689307E-02 

2 9.9673813E- 02 

3 9.9669946E-02 

4 9.9668978E-02 

5 9.9668736E-02 

6 9 .9668677E-02 

7 9 .9668662E-02 

8 9.9668659E- 02 


?1 
1 .79627295 
2 .78796829 
3 .78603187 
4 .78555605 
5 .7854376 
6 .78540801 
7 .78540062 
8 .78539879 
9 .78539831 
10 .78539817 
11 .78539813 

?100 
1 1.6692059 
2 1.582113 
3 1.5658381 
4 1.5620399 
5 1.5611064 
6 1.560874 
7 1.560816 
8 1.5608014 
9 1.5607978 
10 1.5607969 
11 1.5607967 
12 1.5607966 

?1E30 
1 1.6817928 
2 1.592546 
3 1.5759366 
4 1.5720637 
5 1.5711121 
6 1.5708751 
7 1.5708159 
8 1.5708012 
9 1.5707975 
10 1.5707966 
11 1.5707963 
12 1.5707962 

Listing 7: The arctangent approximation 
shown in table 9 implemented in BASIC. 
Four sample runs are shown. 
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SUPER-SORT© 
The ultimate in high performance 

sort/merge 
Specifications 
0 	High Performance Tournament/Heapsort Algorithm 
DMultiple Input Files Read in Parallel for True Merge 

Operation. Up to 32 Sort and 32 Merge Input Files Handled. 
0 Dynamically Invokable User Exit Routines 
0 Record Selection via SELECT/EXCLUDE Statements 
0 Handles Fixed and Variable Length Records 
0 Handles Fixed and Variable Length Fields 
0 Handles up to 32 Sort Keys with Intermixed Sequence 

Indicators, Data Types and Alternate Collating Sequences 
0 Handles Multi-Volume Diskette Files 
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08080/8085/Z-80 Compatible 
0 Specialized Optimizations for Floppy Disk Environment 
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(COBOL Packed Decimal), etc . 
0 Supports CP/M-compatible Diskette Files under 
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Specifications 
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OQuad-Directional Cursor Movements 
DMid-Line Insert and Delete 
DAutomatic RAM/Diskette Buffering With No User 

Intervention 
0 Nested Command Looping with Conditional Execution 
DGlobal String Search, Global String Replace 
DScratch-Pad Buffer for Text Movement, Global 

Replication, and String Command Storage 
DMultiple Input File Merging with User-Controlled 

Insertions for Easy Document Assembly 
DMultiple Output File Control by Section Under User 

Control 
DCompatible with CP/M and Most of its Derivatives 

Including COOS, IMDOS, etc. 
0 Use TEX* for Print Formatting Functions 

Price $150* * includes manual and single density diskette. 
Manual only $9.00 refundable with purchase. 
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sin (x) (- n/2 < >< < n/2) 

• 	 Reduce range to first four quadrants: 
y = x - (INT (x/27T) X 27T) 

(Note: It is assumed that the integer function returns next lower integer 
for positive and negative numbers .) 

• 	 If !xi ;;. n/2, then y = y - n and desired result is (-sin (y)): otherwise the 
desired result is si n(y) . 

log10 (x) (1...:x <: 10) 

• 	 F ind range reduction factor (characteristic of logarithm) : Divide (or 
m ult iply) by 10, I times until result is in range. 

• 	 Reduce range : 

y = x/101 


• 	 Des i red result is: 
log10 (x) = I+ log10 (y) 


Note : I may be negative . 


1ox (O<:x <; 11 

• 	 Determine power of 10 : 

I = INT (xi 


• 	 Reduce range : 

y = x - 1 


• 	 Result 

1ox = 1ov x 101 


Table 70: Range reduction methods for the approximations we have consid­
ered so far. 

Gauss technique (see tab le 9). in which the 
approach has intrinsically greater accuracy, 
but the execution time of the subroutine 
is prohibitive . 

Function approximation is a creative 
;i rt; I hope re;iders will try some of the 
techniques described herein .• 
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comPUTER SOFTWARE 

For Homeowners, Businessmen, Engineers, Hobbyists, Doctors, Lawyers, Men and Women 
We have been in business for over nine years building a reputa­ • Vlrtuolly Machine lndepende.nt - these programs ore writ­
tion for providing a quality product at nominal prices - NOT ten in a subset of Dartmouth Basic but ore not oriented for any 
what the traffic will bear. Our oltwore is: one particular system. Just in case your Basic might not use 

one of our functions we have Included an appendix In Vol­
• Versatile - as most programs allow for multiple modes of ume V which gives conversion algortthms for 19 different

operation. Basie's; thafs right, just look It up and make the substitution for 
your particular version. If you would like to convert your 

through the program (most hove very detailed instructions 
• 	 Tutorial - as each program is self prompting and leads you 

favorite program into Fortran or APL or any other language, 
contained right In their source code). the appendix In Volume II will define the statements and their 

poromete as used in our programs. 
• 	 Comprehensive - a s on example our PSD program not only Over 85% of our p rograms In the first five volumes will execute In 

computes Power Spectral Densities but also includes FFT's, most 8K Basie's with 16K of free user RAM. If you only hove 4K 
Inverse-transforms. Windowing, Sliding Windows. simulta­ Basic. because of Its lock of string functions only about 60% of neous FFT's variable data sizes. etc. and as a last word our our programs in Volumes I through V would be useable, how­
software Is: ever they should execute In only SK of user RAM. 

• 	 Readable - as all of our programs are reproduced full size For those that have specific needs, we can taller any of our 
for ease in reading. programs for you or we con wrtte one to flt your specific needs. 
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Cyclic Checkers Dual Ptol Macro 	 Joc k Har>e opponent.
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The Sky's the Limit 

Use Ham Radio Bands for lntercomputer Communi(afion 
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Figure 7: Difficulties in radio communications. Fiqure 7 a shows that if there 
is a hill between two local stations, it is not possible for them to communi­
cate by means of VHF. If a repeater station is positioned at the top of the hill 
as in figure 7 b, communication becomes possible. 
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Original painting by Mike Smithwick 

Joe Kasser 
11532 Stewart Ln 
Silver Spring MD 20904 

Introduction 

This ar ticl e outlines how intercompu ter 
communication networ ks can be set up 
using ex isting amateur rad iote lety pewr iter 
(RTTY ) networks, without requiring the 
com puter user to have an amate ur radio 
license . Using mod ified radio message 
handlin g codes, a communi cat ions lan ­
guage is developed that all ows message 
fo rwardin g, fi le transfers for batch 
processi ng, and interac tive use of a central 
computer. In all cases compatibility has 
been estab lish ed between simp le systems 
and compl ex ones such th at the netwo rk 
can be accessed by terminals as well as 
computers. Fin all y, the network concept 
is merged with space age techn ology to out­
line how a worldwid e personal computing 
communications network can be established 
with minim al message ro uting information 
requirements, using the AMS AT Ph ase II 
and Ph ase 111 amateu r radio com muni ca­
tions sate lli tes. 

Whil e discuss in g interco mputer communi­
cations, let us consider th at which ex ists 
now and th at which is soon go ing to exist. 
The com munications system should be set 
up so that one can use the network with a 
minimum investment in equipment. As the 
system becomes more sophisticated, so will 
the system capabi li ty. 

Amateur Communications Network 

The closest thing to computer communi­



cations in th e hobby area is amateur radio­
teletypewr iter communications. Hams have 
been usi ng radioteletypewriters for many 
years and have developed equipm ent and 
techniques that are of interest to the com­
puter ex per imenter . Radioteletypewriters 
arc used by amateurs in two different ways : 

• 	 Long distance contacts via shortwave . 
• 	 Loca l area contacts o n very hi gh 

frequencies (VHF). 

Sh o rtwave communication paths are af­
fected by many things in cluding pro paga ti o n 
conditions and interference from a tm os pher ic 
o r man-m ade signals (called no ise). VHF 
communications path s are , fo r a ll pract ica l 
purposes, un affec ted by propagation con­
d it io ns and can be made immune to no ise. 

In the United Sta tes much o f the V HF 
radi ote le ty pewr iter o pera ti o n is by m ea ns of 
repeaters. VHF communication paths arc 
relatively short ra nge because th e signals are 
usua ll y limited to line of sight paths. Thus, 
two radio amateurs would find it difficult to 
communicate if th ere were a hill between 
th em , as shown in fig ure "la . If a relay or 
re peate r were placed at the to p of the hill 
as shown in figure 1 b, the two sta tio ns could 
communicate. Users of th e VHF portion of 
the radi o spec trum have lo ng recognized the 
adva ntages of such repeaters. Most cities 
now abound w ith radio towers re layi ng 
police, fire, taxicab and amateur signals. 

A typical citywide amateur RTTY re­
peater communica ti ons system is depicted 
in figure 2. No tice the si milarit y to a cen­
tra li zed computer network. Many amateur 
stations opera te with autostart. They leave 
the ir equipment o pera tin g a ll day to pri n t 
any messages th a t turn up o n the frequency. 
Others have stunt boxes o r selected signal 
decoders th a t a ll ow o nl y messages addressed 
to a particu lar station lo be printed . Still 
others are interfacing microcomputers to 
the ir radio sta ti o ns and usin g th e computer 
to perfor m se lective call decoding and stor­
age of comm o nl y t ransm itted messages o r 
descriptions of their stations (co ll oquially 
kn o wn as brag tapes). 

The VHF repeater system can thus be 
considered a communications network 
where in any amateu r station can or iginate or 
rece ive messages · with only a minimum 
amount of equipment. However, t he ama­
teurs can only communicate if both are 
operating (on line) at th e same tim e. If one 
is not present, messages can be rece ived o nl y 
if the equipme nt is in the autostart mode. 
Even then, the o rigina tor cannot know th a t 
the message was rece ived because the re­
ceiving station migh t have been switched off 
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0 US ER 

message store and forward relay. Th is com­
puter continuously monitors the repeater,

0 USER 
and may or may not be located at the 
repeater site. When accessed by a user it 
may be used to store a message addressed too~ /o"'" 
any other user for later retrieval. Anyone 
can come on the air (on line) and talk to 
the computer. Thus anybody equipped with 
a terminal compatible with the system canE:J------------0 USER 

0/( 
0 USER 

0 USER 

O USER 

Figure 2: A city-wide radioteletypewriter VHF repeater link. Note that each 
of the users is an amateur radio station. 

at the time the message was sent. The occu­
pancy of these repeaters at the present time 
is low, so all users can tim eshare th em easily. 
When two stations are in communication, 
th e o th ers may either stand by or join in and 
have a multi stati o n contact. 

As radio amateurs recogni ze the capabili­
ties of th e microcomputer, they are insta ll­
ing them in their stations to take care o f 
autostart and answer back so th at messages 
ca n be rece ived and even acknowledged in 
rea l tim e. Ho wever , this is only valid for 
those equipped with a computer. Wh a t 
about those who only have a simple ter­
minaJ 7 How can they obtain the same ad­
vantages o f communications capability? 

Th e computer experimenters among the 
amateurs have come up with a solution. 
They are connecting on e computer as a 

RADIO AMATEURS 

00000000 
I I I I I I I I 
I I I I I I I I
L ___ i ____L ___ i ___~----L---~---~ 

I RADIO LINK 
I 
I 

COMPUTERISTS 

Figure 3: Radio amateur and computer experimenter city-wide communica­
tion network. This type of network allows the computer user to have access 
to the radio network without having to obtain a radio license. 

use the central computer to send and re­
trieve messages. One can even use the com­
puter in an interactive mode if the network 
is set up to allow it. Those who own th e ir 
own computers can use the network to ex­
change software in machine readable form as 
well as a message relay. A typical sequence 
of operation in the message mode would 
consist of one station coming on the air and 
calling his or her party. If no reply is re­
ceived the message could be stored in the 
central computer. Later when the party 
comes on Iin e, he o r she can ask the com­
puter if there are messages waiting, and if so, 
to retrieve them . 

Computer experimenters in general do 
not have amateur radio licenses, probably 
don ' t want to make the effo rt to obtain 
them , and don't think that they need them. 
Wh at good is a VHF repeater to them? 

Computerists' Access to Repeaters 

In the United States, the regulations gov­
erning amateur radio allow third party traf­
fic. This means that amateurs are allowed to 
relay certain kinds of messages for nonama­
teurs. Am ateurs have connected their radio 
sets to the telephone line and are able to re­
lay telephone calls across the continent. 
They have also connected the VHF repeater 
to the telephone network, and are able to 
make telephone calls from cars by the use of 
tone signaling. Some repeaters have reverse 
call-in capability by which the nonamateur 
can dial the repeater and the telephone will 
ring over the air. An amateur can then an­
swer the call and control the conversation. 

If the central computer in th e VHF re­
peater network is also connected to the tele­
phone line, any experimenter could call the 
computer and either store or retrieve a mes­
sage. The whole network is suddenly ex­
panded to include the computer experi­
menters, as shown in figure 3 . They can now 
access the central computer over the tele­
phone line and operate it in much the same 
manner as the amateur would over the air. 
The nonamateur would not, however, be 
able to initiate transmissions over the air. 
Messages would have to be stored for later 
pick up over the air by radio amateurs or 
pick up over the telephone I ine by other 
nonamateurs. In this way, with no petitions 
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to the FCC, both computer enthusiasts and 
radio amateurs would have access to the 
computer. Amateurs would be id entified by 
their call signs while computer experimente rs 
would be identified by the ir computer club 
initi a ls and membership numbers. Ex isting 
radio amateur VHF rad iote letypewriter 
repeate r networks co ul d eas ily become com­
puter communication networks. 

Communication Language 

Having more than one computer o n the 
network introduces protocol probl ems . How 
does the ne twork ensure th at onl y the de­
sired computer is on line? How do messages 
get sent and stored? How d oes one use r gai n 

Table 7: Extracts from access to another 's computer? Th ese pro­
the proposed Q code mod­ blems require solut ions before a usa ble sys­
ifications for a network tem is put on the air . A communications 
communications language. language must be used to perform these 
The original Q code refer­ functions . Lucki ly, such a language does not 
ence was the FCC Study have to be invented because o ne exists in 
Guide and Refe rence Ma­ rudim entary for m. 
terial for Commercial Ra ­ Years ago, when radi o communications 
di o Operator Exam ina­ were by means of Morse code, a communi­
tions, Revision May 15 cat io ns code was developed to all ow co m­
1955. 

Code 

ORA 

ORL 

ORM 

ORO 

ORR 

ORS 

ORT 

ORU 


ORV 
ORX 
ORY 

QSG 
OSK 
OSL 
OSM 
oso 
OSP 
OTA 
OTC 
QTH 
OTA 
QTX 
QUA 
ouc 

QBM 
ODB 

OJC 
OJG 

ONO 

Question 

What is your identificat ion or call 

sign? 

Are you busy? 


Shall I speed up to . .. . 

bauds? 

Are you equipped for automatic 

operation? 

Shall I slow down to . ... 

bauds? 


Have you any messages for me? 


Are you ready? 

Will you wait? 

What is my t urn ? 


Can you operate full duplex? 

Will you confirm? 


Cancel message to .... 


What is your address ? 

What is the correct time? 


Send me all new messages. 

Who did the last message I sent go 

to? 

Send me the message from .... 


May I call . .. direct? 

Answer or Advice 

My ca ll sign is ... 

Yes, I am in use 

by .. .. 

Your transmissions 

are being interfered 

with . 

Yes . 


Yes . 


Yes. 


Signing off (Jog off) . 

Yes, messages are 

from .... 

Yes. 

Yes . 

Your turn is number 


Send .... m essages. 

Yes . 

Confirmed . 

Repeat last message . 

Message for ... . 

Relay via . . . . 

Cancelled 

The message is ... . 

My address is . .. . 

It is .. .. UTC. 

Log on . 


It went to .. . . 


The message to . ..• 

is forwarded . 

Yes . 

Revert to message 

mode (Jog off inter­

active mode) . 

Negative response 

or action . 


monly used conventions in station manage­
ment and message relay ing to be sent speed il y 
and efficientl y. This communications code is 
kn ow n as the Q code. It comprises a large 
number of three letter gro ups each beginning 
with th e letter Q. By the use of this code, 
radio telegraph operators speakin g different 
languages ca n commu nicate and pass traffic. 
Radi o amateurs adopted some of the lan­
guage and mod ified it to suit their needs. 
There is no reason why computer ex peri ­
menters cou ld not do the same. 

Ex tracts fro m the code and the proposed 
modificatio ns for intercomputer netwo rk 
use are presented in tab le 1. By the use of 
such a code, amateurs with Baudot terminals 
can use the code by typing th e 3 Jetter group. 
Othe rs with ASC II terminals and computers 
can type ASC II contro l charac ters, have the 
computer translate them to the 3 letter 
group , and then transm it them . In this way 
the network can use Baud ot even though 
ASC II may even tua ll y be licensed. 

Examples of the use of the Q code in th e 
network fo ll ow. Wh en send ing a message to 
be stored in the central computer re lay: 

WR3ABU:QTC:G8BTB:QRV: DE 
G3ZCZ 

wh ich means: 

Attenti on repeate r whose call sign is 
WR3ABU, I have a message fo r 
G8BTB. Are you ready? From this 
station G3ZCZ. 

Th e compute r wou ld repl y : 

G3ZCZ :QRV: DE WR3ABU 

which means : 

Yes, G3ZCZ, I am ready, from the 
repeater WR3ABU. 

The computer is now ready to receive and 
store the message. G3ZCZ would then send 
th e message in the following format: 

WR3ABU :QSP : G8BTB :QSO : [text 
of message} :QSL: DE G3ZCZ 

which means: 

WR3ABU pl ease relay the following 
message to G8BTB. The message fo l­
lo ws [tex t of message], please con­
firm reception from G3ZCZ. 

G3ZCZ would then confirm and the message 
would be stored in the compute r. 
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When signing on the network, anyone can 
ask if messages are awaiting them in the fol­
lowing way: 

WR3ABU :QRU: DE G8BTB 

which means : 

WR3ABU, do you have any messages 
for me, this is G8BTB aski ng. 

The computer would then rep ly: 

G8BTB :QRU: DE G3ZCZ, FOWN, 
ON81K DE WR3ABU 

wh ich means: 

G8 BTB, there are messages from 
G3ZCZ, FOW N and ON8 1K for you. 

Messages could be retrieved from the 
computer in the fo ll owing format: 

WR3ABU :QBM: DE G3ZCZ :Q RV : 
DE G8BTB 

which means: 

OK WR3ABU, send me the message 
from G3ZCZ, I am ready. 

The computer would then respond: 

G3BTB :QSO: DE G3ZCZ [ text of 
message} :QSL: DE WR3ABU 

which means : 

G8BTB, the message from G3ZCZ is 
[text of message], please confirm re­
ception, from WR3ABU. 

G8BTB would then confirm reception of the 
message with the fo ll owing transmission: 

WR3ABU :QSL: DE G8BTB 

The computer cou ld then delete the message 
from the storage area. 

Almost any radio amateur could read the 
exchange and understand wh at is tak ing 
pl ace. This language can be used by anyone, 
howeve r simple the system being used is. 

Another adva ntage of the Q code is that 
most amateurs wi ll have to learn relative ly 
few of the words. As long as the computer 
exper imenter is learni ng a language, it does 
not matter which one is learned . Usi ng 
words of fixed length, bou nded by colons, 
with the letter Q as the first character will 
simpli fy the software required to process the 
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Figure 4: A distributed 
wide area network. This 
type of network would 
have a specified sequence 
of links. For a message to 
go from a station in 
network A to a station in 
network G, there would 
have to be a path for 
the message to follow 
through other stations in 
the network. 

instructions. Since the choice of signals to be 
exchanged between the computer and the 
stations using the network is arbitrary, it 
may as well be in human ly readabl e form to 
allow people using terminals without com ­
puters to use the network. 

If it becomes legal to use ASCII over th e 
air , it will be up to the repeater groups to 
dec ide iI they want to change from Baudo t 
to ASCII. The decision ma y depend on how 
man y users have Bau dot machines. Both 
modes could be used with conventional 
tones for Baudot and Kansas City or Bell 
103 standard tones for ASCII. 

So ta1 we have seen tha t local level net­
work s can be set up using a computer lin ked 
to a VHF repeate1 and th e telephone net­
work , to give a wide area coverage. Since the 
ran ge ot individu al interests is wid e and dif­
fer ent, it shou ld be po>sible to se t up >uch 
systems using the talen t avai lable in th e 
group. Thus, at the local leve l, radio ama­
teurs and computer people can merge their 
talents and put together a system useful to 
both. 

The actual modul ati on techniques used in 
th e links has not been add ressed as yet. Bell 
103 compatible tones can be used for the 
teleph one lines . An y lega l method can be 
used fo r th e radio link . The network can 
mak e it> own deci>i on about which tech · 
niqu c to use . depending on how much hard· 
warL· and su ttwarc th ey want each use1 tu 
assemb le wh en U>in g the network . Since 
there arc many diflerent type> of n111.;10 ­
computer> in the 1eal world, ditterent sta 
tion> will need ditferent software a t the 
machin e language level. A high level com· 
municatiom language that can be under ­
stood by human s as well as computers 

will make the link comprehensible to any 
user no matter how simple or sophisticated 
the avai lable equipment. 

Network Links 

Once networks are estab li shed there wi ll 
be a desire to expand the coverage and ser­
vices of each by linking them together . Co n­
ventional techniques can be used to link 
networks in which each local network es tab­
1ishes a gateway to another network . If 
enough locals link toge ther they can to rm a 
large network of the type shown in figure 4. 
It wou ld then be technicall y poss ibl e to 
send a message from a sta ti on in network 
A to a station in ne twork G. No te that the 
f igure does no t differenti ate between radio 
and telephone links . 

Opera tionall y, the ro uting of the message 
poses many pro bl ems. How is the message 
to be routed7 If a fixed route is always used 
(A to C to E to F to G) what happens if th e 
E node is in operable 7 Should the message be 
bounced around at random , eventually get­
ting to G, which would then send a cance l 
comm and to the network to delete that 
message because it has arrived at its des tin a­
ti on nodc 7 Wh at o ther techniques would be 
suitabl e for use in a personal network which 
may 01 may not be 100% re li ab le in terms of 
long distance links7 The profe>Sio nals have 
bee n dealing with simil ar prob lems for years . 

Here aga in amateur radio has the potential 
to prov ide a si mpl e so luti on to th e probl ems 
of internetwork communicati ons by making 
use o t modern technology. just as the deve l­
op in g nati ons are bypassing complex terre>­
trial mi crowave link s and employing sa tellites 
in long-range communication link>, amateur 
radio can provide the capabi lit y tu1 computer 
enthu siasts to do the same thin g. Currentl y 
under construction and pl anned for launch 
in late 1979 is th e first AMSAT Ph ase 111 ra­
di o amateur communication sa tellite, shown 
in photo 1. This sate llite wi ll be put in to 
a hi gh altitud e elliptical orbit and will provide 
communication capab ili ty over the entire 
northern hemisphere for up to 16 hours per 
day with the same degree of reliability as a 
conventional VHF radiote le typewr iter re­
pea ter. A message trom Washington DC 
could be sent to London England by means 
of the following Q code: 

WR3ABU :QSP: G8BTB:QSP 
GB3LO :QSO: /text of me:;suge/ 
:QSL: DE G3ZCZ/W3 

The only diftc1 enc.:: between thi> me»agc 
and the transmi ssion given ear li e1 is the 
addition of QSP GB3LO which means, " Re­
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Photo by Dick Daniels, courtesy of AMSAT . 
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Photo 7: fan King (right) and Karl Meinzer 
(left) with model of the AMSA T Phase Ill 
satellite. The satellite has a mass model kick 

0 motor installed in the structure. fan is the 
project manager, and Karl designed the 0 \ s~O satellite, which is controlled by an RCA----o- o COSMAC microprocessor. He also designed 

~o 
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o- 0 ~(-~-~s SATELLITE 
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Figure 5: A distributed wide area network using a satellite. This approach 
would solve many of the message transmission problems. For a message to 
go from a station in network A to a station in network G it would have to 
travel only through the satellite and then be relayed to the other station. 
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/PS, a high level machine-independent 
language for use with the satellite. 

lay th e message vi a ga teway sta ti o n in Lo n­
don." The ca ll sign of th e ga teway statio n is 
GB3 LO. 

Ju st as a lo ng-d is tance te lephone user 
mu st know th e area code when placing a 
call, the ne two rk user must know the ca ll 
sign fo r th e gateway sta ti o n of th e perso n 
bei ng ca ll ed . With a sate llite in the link , th e 
netwo rk simp lifies to the type sho wn in 
figure 5. This configuration has a strikin g 
resembl ance to a loca l network. Each lo ca l 
network ca n be accessed by any o the r loca l 
netwo rk, just as any user can be accessed 
by any other use r in the loca l ne twork. If 
a gateway is off line, du e either to equip­
ment problems or be in g out of range , 
the o riginatin g gateway can store the mes­
sage for late r transmission when com muni­
cations are rees tablished . The satellite net­
work would be used simi lar ly to the loca l 
network. 

Since th e satellite network will be lightly 



NEW FREE CATALOG OF 

Ready to load Cassettes for 


PET 2001 Computer* 

Available now from NAIL** 
Ready for immediate shipment. 
Dozens and dozens of interesting programs 
are now available from NAIL (National 
Artificial Intelligence Laboratory) . The first 
programs are games and graphics. Unlike 
most other sources of game programs, 
NAIL has created game programs that don 't 
just tell you what's happening ; they SHOW 
you right on the screen with vivid graphics 
in motion . 

For example, NAIL program G-1, SLOT 
MACHINE; randomly selects cherries , 
lemons, plums, oranges, etc. from program 
memory and then displays three on the 
screen . You select the number of free plays, 
and on each turn you can bet from one to 
nine plays . The machine displays at all times 
what you have bet ; if you have won, how 
much, and how many free plays you have 

left. To "pull the lever" on the machine, you 
need only hit return , and the old characters 
are erased from the screen , and three new 
ones appear, one by one , "as the wheels 
stop spinning ". 

Whether you have a 4K or an SK machine , 
this program will run on it . Many NAIL 
games will run in 4K machines. The new free 
catalog lists dozens of games just like this 
one with their descriptions, and price . Be 
sure to send in your name and address on a 
postcard or use the coupon at the bottom of 
the page for a free catalog by return mail ­
no obligation. If you want to order the SLOT 
MACHINE program, send $2 .00 with your 
name and adress and NAIL will send you by 
return mail the SLOT MACHINE game 
cassette and the new free catalog. You do 
not have to buy anything to receive the 
catalog . If you want to order the SLOT 
MACHINE program at the special 
introductory price of $2 . you may do so . 

NAIL programs are reasonably priced . They 
will enable you to get so much more 
enjoyment from your PET, whether in 

customers . (see below - Do you write 
programs?) . 

What is your time worth? 
How long would it take you to enter a 
program with 300 lines of code , and then 
debug it? Even if you figure your time is 
worth only the minimum wage , you can 
order most NAIL programs for less than 
your time would be worth to enter the same 
program from a printed listing. NAIL 
cassettes each contain just one program. 
No searching through a half dozen others to 
find what you want. Just slip it in your PET 
and within seconds your program is loaded 
and ready to run . 

Know what you are buying. 
The NAIL catalog gives lengthy and 
complete descriptions of programs offered, 
including actual unretouched off-the­
screen photographs of the program in 
action . You will know just what you are 
buying . 

You will also know just what the program 
does, how it works, and thus be able to 
decide if you want to order it. No more 
having to order four or five programs on a 
single cassette in order to get just the one 
you want. 

Do you write programs? 

NAIL is interested in purchasing 

sophisticated , well structured, and 

completely debugged programs. 


Although there are already CHESS, 
CHECKERS, BACKGAMMON and other 
similar program in the NAIL inventory, NAIL 
will buy programs of the same games 
provided they are substantial improvements 
over the ones already in inventory . 
Adversary programs are played against 
each other. Programs may be in either 
BASIC or machine language. 

..NAIL is a trademark of National Artificial 
Intelligence Laboratory 
Copyright 197S NAIL 

Machine Language programming? 
Then you might consider the NAIL SYS 
7171 machine language monitor for PET. It 
is written in machine language and comes 
ready to use with complete written 
instructions. Written in machine language, 
it uses only 5 pages of RAM (1 ,2S3 Bytes) 
leaving 5SS4 bytes free for programming. 
Enables you to load and save in both 
machine language and in BASIC. Also 
allows you to append one BASIC program 
to another. 

Once loaded , the SYS 7171 machine 
language monitor stays in the machine in 
protected high memory until you turn off the 
power. You can skip bac.k and forth to and 
from BASIC to the monitor. 

Displays contents of all memory , including 
ROMS. Do not confuse this monitor with 
destructable non-versatile types offered by 
others. 

This is the only monitor currently available 
which provides for coresidence of BASIC 
and machine language programs and the 
capability of saving either on cassette or a 
combination of both. The ultimate in 
versatility! 

Cassette of monitor, instructions, and 
license for your personal use on your 
machine for 50 years. $29.71. 

Send coupon below now for your copy of 
the new free NAIL catalog of cassette 
programs for PET. !(coupon is missing , 
send name and address on postcard to 
NAIL, Box F, Mobile, Al. 36601 and request 
catalog #SB. 

The descriptions of the programs are 
extensive and usually have sample pictures 
taken right off the PET screen . This is 
important so that you know just what you 
are getting when you order. 

•PET is a trademark of Commodore 
Business Machines 

p•·-------------------·--------------·
RT 164 INAIL, Box F, Mobile , Al. 36601 
Please send me the items checked: I 
__New free NAIL catalog , without obligation . I 

I 
(limit 1 per order) 

__Sample Slot Machine cassette - I enclose $2. 
I 
I 

__I write programs in _ BASIC, _machine language, and may be interested in I 
your distribution of them . I 
__SYS 7171 Machine Language Monitor (for SK PET) - I enclose $29 .71 I 

I 
machine language or BASIC, you may IName ~-----------------------------
discover some things in the NAIL programs (please print) I 
you didn 't know before . If you 're really I

Addressgood, we may be interested in purchasing I...._____________________________________ 
programs from you for distribution to NAIL I

City State ___ Zip I 
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LINK 
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o~ ~o"'"' ~ /o""" 


CENTRAL UNIT0 0CENTRAL MESSAGE/ ~'' ''"'"''" /~
0 0 0 0 

USER C USER B USER C USER B 

Figure 6: Two types of 
gateways that could be loaded at first, it can be started using con­
used. Figure 6a shows a ventional rad iote letypewr iter techniques. 
generalized gateway that Additional channels can be added using dif­
contains a central message ferent mod ulation techniques for the ad­
storage computer that dis­ vanced gateways as use increases . This will 
tributes messages to all of al low peo pl e with both types of eq uipment 
the users in the local to have access to the system. 
group. A distributed gate­
way, figure 6b, would have Gateway Requirements 
the communication link 
enter through one of the Th ere is no need for the central message 
users in the network. storage computer in the local network to 

also act as the gateway to the satellite net­

(a) 

(b) 

Figure 7: Propagation considerations. When two radio stations 
are communicating via shortwave propagation by bouncing 
signals off the ionosphere, it may be difficult to tell exactly 
which station you are communicating with since the iono­
sphere is a dynamic medium. Introducing a satellite as in figure 
7b will alleviate this difficulty by not using the ionosphere for 
propagation. 
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work. Figure 6 shows two network config­
urations . In figure 6a the central relay com­
puter is the gateway, and in figure 6b user 
A is the gateway. Figure 6b can be con­
sidered an example of dis tributed processing 
with in the network. In th is case, the central 
relay forwards all messages with destinations 
outside the local network to user A when 
user A comes on line. Thus, if user A does 
not own a computer but has the equipment 
to communicate via the satellite, messages 
can still be sent to the satellite. Similarly , if 
user A does have a computer, it can come on 
line , get the messages for forwarding, then 
go off line and communicate with the satel­
lite. When the satellite moves out of range , 
the computer can come back on lin e with 
rep I ies . User A can define th is mode because 
he or she may not be willing to donate the 
computer to the network full time . 

Why the Satellite? 

It was stated ear li er that radio amateurs 
can communicate worldwide using rad iotel e­
typewriters by means of shortwave. Why not 
choose a shortwave frequency that is standard 
for all gateways and do without the satellite 
completely? Radio amateurs do operate in 
autostart mode on shortwave but th ese con­
ventional shortwave communication paths 
possess many undesirable characteristics 
when compared with a satellite link . The 
profess ionals have long recognized this and 
are switching over from conventional short­
wave comm unicati ons to satellite communi­
cations as quickly as possible. 

Let us consider some of these problems. 
The ionosphere that reflects shortwave sig­
nal s back to earth is a dynamic reflecting 
medium . Its properties change from minute 
to minute, are different during the day an d 
night, and are affected by solar activity. 
Solar flares on the sun may enhance or de­
tract from the refl ecti ng properties of the 
ionosphere at any particular frequency, 
sometimes eliminating them entirely . Thus 
the situation shown in figure 7a is typical 
of the conditions under which radio ama­
teurs operate. Stations A and B are in con­
tact with each other . Station C can also 
hear A but cannot hear B because those sig­
nals are skipping over station C. 

During the contact between A and B con­
ditions may change so that B becomes ab le 
to hear C but unable to hear A. Station D, 
who cannot hear A, B or C, may begin to 
transmit and (as conditions change) inte r­
fere with A, B or C. Alternately, C may not 
know that B is transmitting and may call A, 
thus causing interference to B's signals as 
received by A. Since one can't receive on 
one's own frequency during transmissions, 



one can' t de termine if any interference is 
present on th e frequency. One could not 
de termine its effec t at th e other sta tion's 
site even if on e could monitor the tran s­
missio n. 

Users of shortwave radi o teletypewri ter 
autosta rt recognize the pro blems assoc iated 
with that mode of opera ti on. The e ffec ts of 
propaga ti on can be compensated to some 
extent by usin g relatively complex termina l 
units. At present there is no opt ion bu t to 
put up with the idiosyncrasies of the io n­
osph ere. However, the use of sa tell ites fo r 
communications links can change all that. 
The sa te llite relay is depicted in fi gure 7b. 
Usi ng frequ encies th at pass through th e 
ionosphere with little or no reflection , a ll 
stations can transmit signals up to and re­
ce ive signals from the sa telli te. A satell ite 
transponder works in a simil ar manner to a 
terrestri al VHF repea ter. Signals rece ived by 
th e sate ll ite on one frequ ency (up li nk ) are 
amplifi ed on boa rd and re transmitted to 
the gro und on a second frequ ency (down­
link ). Sin ce the up link and do wnl ink are at 
di ffe rent frequencies, it is poss ibl e to listen 
to yo ur o wn signals coming back fro m th e 
sa tellite. Thu s, if any one cha nnel is busy, all 
use rs can hear the signals and will know tha t 
th ey should wait until th e freq uency is clear 
befo re initi ati ng a transmi sion . S in ce eve ry­

body can hear everybody else, the communi­
cation sate ll ite provides wide area coverage 
nearly equal in perform ance to the loca l 
VH F repeater as far as th e user is concerned. 

Viability of Satell ite Link 

Impl ementi ng an amateur computer 
communications ne twork by means of a 
sate I I ite poses far fe wer operational prob­
lems th an implementing the network by 
mean s of conventional terrestri al relays. 
-Thu s it may be desirab le - but is it viable7 

Th e Radio Amate ur Satellite Co rporat io n 
(A MSAT) is currentl y buildi ng two satellites 
capab le of meet ing th e space segment re­
quirements for th e network _ AMSA T has a 
prove n reco rd in the co nstru ct io n and day­
to-day manage ment of Orb iting Satell ites 
Carr yi ng Am ateur Radio (OSCAR) . The 
fi rst amateur built sa tellite was co nstructed 
by Pro ject OSCA R in Califo rn ia and 
launched in 196 1. OSC AR II , Ill and IV 
fo ll owed over th e yea rs_ These sa te ll ites 
were sho rt- lived ex per im enta l spacecraft 
th at proved th at amateurs had th e capabi l­
ity to bui ld and co mm unica te thro ugh 
space s<1 te l l ite~ . 

AMSAT , founded in 1969, arranged the 
launch of OSCA R V, built by <1 gro up of 
amateurs at Melbourne Uni ve rsit y in 
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Figure 8: Coast to coast communication. As the Phase II satellite orbits, it 
is in a position to relay messages between the East Coast and the West Coast. 
Communication is possible only when the satellite is passing through the win­
dow (overlap occurs two or three times a day). 

Australia. This was the first amateur 
built satellite that could be commanded 
from the ground. AMSA T used that 
capability to turn a beacon off during the 
week and on during weekends so that the 
majority of radio amateurs who were at 
home on weekends would be able to re­
ceive its signals . AMSAT subsequently con­
structed and obtained launches for the 
AMSAT OSCAR VI, VII and VIII space­
craft. These satellites were long life com­
munications relay spacecraft, and contained 
equipment built by amateurs in Germany, 
Canada, Australia, Japan and the US. AMSAT 
OSCAR VI, launched in 1972, had a design 
lifetime of one year but operated success­
fully for almost five years until its batteries 
failed. AMSAT OSCAR VII, launched in 
1974 with 3 year design I ife, is stil I going 
strong. AMSAT OSCAR VIII, launched as 
a replacement for the AMSAT OSCAR VI 
spacecraft, was put into orbit in March 1978. 

These satellites, although relatively dif­
ficult to use, provide reliable communica­
tions links to radio amateurs separated by 
ground distances of up to 2400 km (1500 
miles). The satellites travel in low orbits 
and hence are only within range of any one 
particular ground station for at most 25 
minutes at one time, up to six times a day. 
Being in low orbits, they travel relatively 
fast; consequently signals relayed through 
them are subject to Doppler shifts. How­

ever, these satellites have shown the prowess 
of the radio amateur. 

AMSAT is a worldwide organization with 
members in over 80 countries. Their satel­
lites are used daily for educational demon­
strations of the space sciences in schools 
all over the world. Free applications liter­
ature and ideas are available for the asking 
from the American Radio Relay League. 
These educational aspects were the prime 
reasons for NASA agreeing to provide 
launch places for them as secondary pay­
loads. The European Space Agency (ESA) 
has agreed to provide a launch for the 
first AMSAT PHASE Ill spacecraft in late 
1979. Thus, since AMSAT has a proven 
record and a launch date for the first 
PHASE Ill satellite, a satellite based 
amateur computer communications net­
work is viable. 

Using the Satellites 

Although the first Phase 111 spacecraft 
will not be launched until December 1979, 
AMSAT OSCAR VII and VIII are up there 
and usable. It was these satellites that drew, 
and are still drawing, radio amateurs into 
personal computing. The orbits of these 
satellites, unlike that designed for the 
PHASE 111 satellite, are such that the space­
craft pass from horizon to horizon in less 
than 25 minutes. Amateurs soon found that 
communicating via these Phase II satellites 
required one hand to point the antennas, 
one to tune the receiver, one to tune the 
transmitter, another to hold the Morse 
code · key or microphone and yet another 
to log the contact. Unlike the octopus, 
radio amateurs have only one pair of 
appendages and have therefore turned to 
computers for help. Computer programs 
have been developed that track the satellites, 
point antennas and calculate and compen­
sate for Doppler shifts. AMSAT ground 
command stations have been using micro­
processors ever since the days of the 8008. 
The Phase 111 spacecraft is itself controlled 
by a COSMAC microprocessor. 

AMSAT now has an ongoing project for 
its members to build a low cost S-100 bus 
8080 or Z-80 computer. AMSAT members 
have developed S-100 based hardware to 
interface antenna controllers to the com­
puter, high power debugging software, and 
even a high level language called IPS. Thus 
any satellite user who is also interested in 
personal computers could set up a gateway 
for the local VHF rad ioteletypewriter re­
peater to use the Phase 11 satellites for re­
laying messages. The gateway would store 
messages until the satellite came into range 
and then forward them to the destination 
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gateways. Figure 8 depicts how such a mes­
sage mi ght be transferred from the East 
Coast to the West Coast of the United States 
as a Ph ase II satellite passes over. However 
this technique is only practical for ex peri­
mentat io n and re laying short messages. 

Using Phase Ill Satellites 

The AMSAT Ph ase Ill satellite will be 
placed in an elliptica l orbit with its apogee 
(hi ghest point) in the northern hemisphere. 
Studies by AMSAT have determined that 
this orbit would provide optimal service to 
the world's radio amateurs, most of whom 
live in the northern hemisphere. The satel­
lite, whose orbit is sketched in figure 9, will 
be avail able for periods of between eight and 
11 ho urs twice d ail y. Once the satellite gets 
reaso nab ly above the horizo n, there will be 
minimal Do ppl e r effects, and pointing an­
tennas will not be a problem because th e 
appare nt rate of travel will be slow. AMSAT 
will prov ide simpl e tracking software that 
will enable anyo ne to point an antenna at 
the sate llite. This informatio n may even be 
provided ove r th e sate llite. The sate llite will 
be usable by any one station for periods of 
between 16 and 22 hours each day. This will 
allow communication links to be set up 
between any gateway in the northern 
hemisph ere and any other one. 

Summary 

This artic le has discussed severa l new con­
cepts in perso nal co mputing. It has outlin ed 
ho w amate ur radi o can eas ily provide area 
wide co mmunicatio ns netwo rks by co nnect­
ing message storage computers to both th e 
te lep hone line and the ama teur radio VHF 
repeater. This all ows computer ex peri­
menters access to the network without an 
amate ur radio license. Th e AMSAT OSCAR 
amate ur rad io communication satellites can 
provide the co mputer enthusiast with an 
operationally simple worldwide perso nal 
computing network .• 
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The American Radio Relay League, OSCAR Dept, 
225 Main St, Newington CT 06111 . 
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Figure 9: Typical orbit of the Phase Ill 
satellite. The greater the altitude of the 
spacecraft, the more ground it sees and thus 
the greater the communications range. The 
Phase 11 orbit at 7440 km allows communi­
cation ranges of up to 2400 km. Th e Phase 
II I orbit, with a much higher altitude, will 
provide communications over the entire 
northern hemisphere and much of the 
southern hemisphere. 
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Distributed Network 


Glen Horton 
Hickok Teaching Systems 

2 Wheeling Av 

Woburn MA 01801 

This ar ticl e descr ibes a stud y in loose ly 
coupled distributed networking conducted 
as par t of my graduate degree pl an at the 
University of Houston at Clear Lake City 
TX. During the past two yea rs, development 
work has been focused on implementin g a 
modul ar microcomputer system used in the 
classroom as a teaching tool. Th e study uses 
the basic architec ture as the foundation for 
the fo rmulat ion of th e network. 

Primary Modules 

Th ere arc bas icall y two modules needed 
to for m a network of this type. First, a 
module is needed to effect communication 
between th e processors which are part of 
th e local network. This modul e is termed 
a "protocol module." A protoco l module 
is esse nti all y a block of 16 memory loca tions 
rega rded as programmable memory by one 
processor and as read o nl y memory by th e 
rest of the processors in the loca l network. 
The protocol modules for each of th e oth er 
processors in the local network funct ion 
independently of the oth er protocol mod­
ules. Therefo re, concurrent reads of system 
information are poss ible. 

Second, a mod ul e for sharing resources 
is needed. Th is modul e is termed the "shared 
slot arra ngement, " an interface to th e bas ic 
microco mputers in th e loca l network. Th e 
shared slot arrange ment is essentially a bus 
switch capabl e of logging and returning 
sta tu s and control in fo rm ati on. Th e hard­
ware of the shared slot arrangement, based 
on current contro l in fo rm at ion, ei th er 
" makes" or " breaks" a digital signal path 
between o ne of the local processing elements 
and a shared slot with its attach ed interface. 
Each shared slot arran ge ment is capab le of 
contro lli ng fo ur shared slots th at arc inde­
pendent o f one anoth er. Software routines 
which fo rm part of an integrated ope rating 
system con t ro l th e sh ared slots through the 
shared slot arrange ments . 

Example 

As an example, figure 1 shows three 
processors loose ly coupled by using shared 
slot arran gements and protoco l modul es. 
The user at processor 2 would like to read a 
file from the disk unit which is dedicated 
to processor 1. The user at processor 1 

would li ke to print the contents of a file to 
the line printer on processor 3. The shared 
8 K byte memory block is currently con­
troll ed by processor 2. The following oper­
ations describe a sequence to effect such 
transfers of information . 

The executive software communicating 
with user 2 generates a disk access protocol. 
The disk access protocol contains all of the 
inform ation necessary to retrieve the desig­
nated fil e. Processor 1 is then interrupted 
by processor 2. Processor 1 recognizes the 
interrupt request and protocol communi­
cation as a disk access protocol. Processor 2 
then passes the shared slot with the 8 K 
memory block to processor 1. Processo r 1 
reads the designated file from the disk unit 
into the 8 K memory block. Then processor 
1 passes the shared slot with the 8 K 
memory block back to processor 2. Pro­
cessor 2 may then use the file 's contents as 
desired by user 2. 

User 1 has requested a shared slot with 
an 8 K memory block which is to be used to 
transfer a fi le to the lin e printer . Since 
processor 2 has fin ished with the sh ared slot 
and its attached 8 K memory block, it passes 
the slot over to processor 1. User 1 then 
reads th e requested fi le into the 8 K memory 
block . The protocol for printing the file is 
initi ated (processor 1 interrupts processor 3). 
Processor 3 recognizes the interrupt req uest 
and the line printer access protocol. Pro­
cessor 1 th en passes the shared slot and the 
8 K memo ry bl ock ove r to processor 3. 
Processo r 3 reads the contents of the mem­
ory and prints them to the line printer. 

Even though the description is tedious 
and long, the actual transfers of information 
are quick and relatively easy. It is important 
to no te that th e software is distributed 
among the three processors in th e local net­
work. The software is therefo re broken into 
distinct modules best suited to their host 
processors and current configurations. This 
keeps the software overhead per processor 
small in relation to th e user buffer areas and 
user support programs. 

Shared Slot Arrangement Hardware 

The shared slot arrangemen t is used to 
ex tend the bus of an existing microcomputer. 
The actual switching mechanism is under the 
contro l of sma ll software subroutines dis­
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Figure 7: Loosely coupled network using protocol and shared slot modules. 

tributed throughout the local network. An also holds true for the current processor 
8 line to 1 line multiplexer is used to con­ number {see figure 2). 
struct the actual switching mechanism. 
Three lines, which describe the current pro­ Protocol Module Hardware 
cessor number, determine which of the 
switches is to be made or broken. When a Figure 3 shows how the protocol modules 
connection is broken, the shared slot is said are controlled by the receiving processors in 
to be deallocated . The status lines then the local network. Processor 1 is the origi­
reflect this condition. When a shared slot nating processor in this example. It has 16 
connection is made, it is allocated and the programmable memory locations which it 
status will again reflect the change in the uses to communicate with the other pro­
condition of the shared slots. The last cessors of the system. The other processors 
available status can be read by any pro­ in the system each have a protocol module 
cessor in the local network at any time. This capable of reading one of those 16 memory 
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Figure 2: The existing processor bus can be extended by adding a shared slot arrangement. 
The actual switching mechanism is software controlled. 

Figure 3: Protocol modules are controlled by the receiving processors within the local network. 
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locations . Howeve r the other processo rs 
(receiving processors) are un ab le to write 
to th ese memory locations. The refore these 
memory locations look like read o nly mem­
ory to each of th e receiving processors. 

Since each receiving processo r has a 
protocol module unique to each of the other 
processors, it may read another processor 's 
protocol independent of the other pro­
cessor's reads. The receiving processor has a 
multilevel interrupt interface th at deter­
mines the number of the processor generat­
ing the interrupt. It is from this interpreta­
tion that the receiving processor dete rmines 
which protocol to read . A protocol module 
then decodes the byte specification (from 
the receiving processor) to determine which 
memory location (from the originating 
processor's communication area) is to be 
transferred to the receiving processor. 

By multiplexing the memory in this 
fashion, a considerable saving in actual 
wire connections is possible. Instead of 

16 
PROGRA MMABLE 
MEMORY 
LOCATIONS 

BYTE SPECI FICAT IO N 

128 
LINES 

PROTO CO L 
MODULE 

INTERRUPT 
A ND DATA 

BYTE SPECIFICATION 

PR OTOCOL 
MODULE 

INTERRUPT 
AND DATA 

RECEIVING 
PROCESSORS 

running 128 lines between a ll processors 
(this is one way), only 16 lines are run. 
These 16 lines carry a ll the information 
necessary to specify a protocol memory 
locatio n exactly and also to transmit inter­
rupt request signals from the originat ing 
processo r to the rece iving processor. 

Summary 

A loose ly coupled distributed network of 
microcomputers was formed usin g protocol 
and shared slot hardware modul es. System 
information is passed in bursts of read opera­
tions by the receiving processors. Software 
at th e receiving processor determines the 
appropriate action to take in each instance. 
The software routines also update the shared 
slot arrangement status and control signals 
and thus allow any of the attached reso urces 
to be shared. By joining multipl e copies of 
the basic modules , expansion of this frame­
work is easily accomp li shed.• 
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I haven't stopped laughing since I read Steve Ciarcia's new book, 

"TAKE MY COMPUTER ••. PLEASE!" It's Steve's first full length book, 


and it's the funniest to come along in years! It's even funnier 

if you're into computers! Just one crazy misadventure after another, 


based on Steve's true experiences, and his computer's inability to cooperate. 

You'll roar when you read how he tries to win at Jal-Alai and gets beaten 


at his own game. Or how he attempts a stock market killing that goes wrong 

when he logs into his broker's computer circuit! Imagine what happens 


when our hero sets up a computerized speed trap! And you'll fall on the floor 

when our hero builds a foolproof computer burglar alarm, 


and then locks himself out of the house with a souffle in the oven! 

You can't beat this book for computerized belly laughs. It's got lots of 


hilarious drawings that make Steve's easy writing style come to life even more. 

And, you can't beat the low, low price of only $S.9S + S/Hf 


Order your copy of 11 TAKE MY COMPUTER ••• PLEASE!" Do it today. 

It will tickle your fancy• 

See it at your favorite computer/electronics dealer.• Scelbi Publications 
Or order di rect f rom SCELS I : Price shown for North American customers. Master Charge, VISA, 
Posta l and Bank Money Orders p referred. Personal checks delay shipping up to 4 weeks . 

~P.O. Box 133 PP STN 
Milford, Connecticut 06460 Pricing and availabi li ty subject to change wi thout notice. IMPORTANT ! Include 75¢ postage /
(A d ivision of Scelbl Compuler Consulting, Inc.) hand ling for each book delivered by U.S. Mai l Book Rale o r $2 for each book sh ipped 
(203) 874-1573 First Class or via UPS. 
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Rod Hallan 
Road Runner Ranch 

POB73 
Tombstone AZ 85638Checkbook Balancer 

100 PRINT "CHECKBOOK BALANCER" 
105 REM " BY ROD HALLEN - TOMBSTONE, ARIZONA -17 DEC 1977" 
110 PRINT 
120 INPUT "STATEMENT BALANCE$", A 
130 INPUT "CHECKBOOK BALANCE$", B 

140 PRINT "CHECKS NOT CLEARED$"; 

150 INPUT C, 

160 LET T=T+C 

170 IF c>o THEN GOTO 150 

180 PRINT "DEPOSITS NOT RECORDED$"; 

190 INPUT D, 

200 LET U=U+D 

210 IF o>o THEN GOTO 190 
220 LET E=(A-T)+U 
230 LET F=B-E 
240 PRINT 
250 PRINT 
260 PR INT"- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - " 
270 PRINT "CHECKS NOT CLEARED - TOTAL$";T 
280 PRINT 
290 PRINT "DEPOSITS NOT RECORDED - TOTAL$"; U 
300 PRINT 
310 PRINT "ACTUAL BALANCE$" ; E 
320 PRINT 
330 IF F> O THEN PRINT "CHECKBOOK OVER BY$"; F 
340 IF F=O THEN PRINT "CHECKBOOK BALANCES" 
350 IF F <o THEN PRINT "CHECKBOOK UNDER BY$"; ABS (F) 
360 PRINT" - - - - - - - - - - - - - - - - - - - - - - _________ " 
370 END 

Listing l : Checkbook balancing program written in Processor Technology 
BASIC 5. 

CP/M™
LOW-COST 
MICROCOMPUTER 
SOFTWARE 

CP/M™ OPERATING SYSTEM: 
• Includes Editor, Assembler, Debugger and Utilities. 
• For 8080, Z80. or Intel MOS. 
• For IBM-compatible floppy discs. 
• $1 DO-Diskette and Documentation. 
• $25-0ocumentation (Set of 6 manuals) only. 
MAC™ MACRO ASSEMBLER: 
• Compatible with new Intel macro standard. 
• Complete guide to macro applications. 
• $90-0iskette and Manual. 
SID™ SYMBOLIC DEBUGGER: 
• Symbolic memory reference. 
• Built-in assembler/disassembler. 
• $75-0iskette and Manual. 
TEXTM TEXT FORMATTER: 
• Powerful text formatting capabilities. 
• Text prepared using CP/M Editor. 
• $75 Diskette and Manual. 

ill]] IJ~IJ~Tl1l AESEl1ACH 

P.O. Box 579 •Pacific Grove, California 93950 

(408J 649-3896 
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I balance my checkbook each month by 
adding together the statement balance and 
any deposits which are made after the state­
ment date. I then subtract from this the 
total of all checks which have been written 
but not cleared by the statement date. The 
answer should agree with the balance shown 
in my checkbook. 

The program in listing 1 is my checkbook 
balancer written in Processor Technology's 
BASIC 5 for my SOL system. It follows the 
formula : 

Statement Balance + Deposits Not 
Recorded - Checks Not Cleared = 
Actual Balance. 

Lines 120 to 210 input the necessary infor­
mation, lines 220 and 230 compute the an­
swers, and lines 240 to 360 print the results. 
Lines 150 to 170 ask for "checks not cleared" 
one at a time and keep a running total. 
When you have entered all of the checks, 
type 0 and program control will move to 
line 180. Lines 190 to 210 work in the 
same way. Entering a 0 after all deposits 
not recorded have been entered causes 
program execution to move to line 220. 

A quick scan through listing 1 will 
reveal that the printed results are the total 
amount of checks not cleared, the total 
amount of deposits not recorded, the 
current balance and the status of your 
checkbook balance. This last value is indi­
cated as either over or under balanced 
and by how much. If the answer is over 
or under, you have the task of finding 
out why. One thing to remember; if you 
haven't been balancing your checkbook 
every month, you may have been carrying 
a bad balance for some time without know­
ing it. If the difference is not too large, 
the best method may be to enter the actual 
balance in your checkbook and run the 
program each month from now on. 

The task that the checkbook balancing 
program performs used to take me ten min­
utes with a pencil and pocket calculator. 
Considering that it now takes about three 
minutes and is only required once a month, 
not much time has been saved. However, 
as more and more of my chores are com­
puterized, the amount of time freed for 
other uses increases rapidly . 

fA variation of this program will be required 
for those who use "negotiable order of with­
drawal" checking accounts which pay about 
5 percent per annum interest . . ..CH/• 



See It All at Once! 

'with a Screensplitter 

Text Editing and 


Multiple Process 


Display System 


from Micro Diversions ) 

unretouched photo 13" or larger slow phosphor monitor recommended 

• 	 40 Ii nes. 86 characters/ Ii ne 

UPPER/ lower case full ASCII 

with special symbols 

• 	 Onboard intelligence: 

1 K byte fast subscreen 

control, positioning and text 

formatting softwareS ·100 Bu•• 

• 	 Custom reprogrammable
5295 Kit VISA 

master charge character generator 
5395 Assembled for unusual applications 
515 Owner•s Guide only 

• 	140 page Owner•s Guide 

covering hardware, software,Micro Diversions, Inc. 
system integration8455-D Tyco Road 


Vienna, Virginia 22180 
 • 	 Available from stock 
( 	703 J 827 - 0888 
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ADM·3A $ l§§00 
• 

IN KIT FORM and Handling 

• 80 CHARACTERS/LINE • 75-19,200 BAUD 
• 24 LINES/SCREEN • FULL & HALF DUPLEX 
• ADDRESSABLE CURSUR • ODD/EVEN/NO PARITY 
• 9, 10, or 11 BIT WOADS • RS232 INTERFACE OR 

20 ma CURRENT LOOP 
GET COMPLETE DETAILS WITH A DIRECT CALL: 

t'.f~ c~·pTt;in~~27n;~;: 
equipment brokers .._______________-. 

\ 930 N. BELTLINE • IRVING, TEXAS 75061 ;' 

Continued from page 6 

number of vendors, at pri ces in the $2000 to 
$5000 range. This hardware basis for soft­
ware tools includes a processor, as much 
memory above about 16 K bytes as possibl e, 
a terminal device, and electronically 
addressable mass storage on floppy disk or 
its eq ui valent. (Two drives are much much 
preferable to one, so copies can be made; I 
have on ly one drive and feel the lack every 
time I have to transfer to a new disk.) A 
printer, such as my obsolete Model 33 Tele­
type, is useful whenever final listings or 
working maps of the source code are needed. 
In my case, the processor and peripherals 
were designed and integrated personally, but 
numerous commercial hardware products 
are essentiall y identical in function and 
probably less expensive if you valu e time 
spent. 

Readers interested in do ing simi lar 
projects with nonhomebrew equipment 
will undoubtedly have an easier time of it, 
si nce chances are that a good operating 
system and assembler, BAS IC interpreter 
or Pascal compiler wou ld be availab le for 
use in creating the programs. I was stuck 
with my crude earlier versio n editor, a 
kl uge hand assembled operating system, 
and a very good macroassembler (but sti ll 
an assembler with all the defects of assembl y 
language). Peop le using BAS IC can probably 
create assemblers, text editors, or inter­
preters far easier than I could with my 
system such as it was: witness the Tiny 
Pascal project of Herbert Yuen and Kin-Man 
Chung in this BYTE, several text editors 
and assemb lers I know abou t, and my friend 
Dan Fylstra's 6502 assembler in BASIC 
which is marketed for the PET by Personal 
Software. 

Bu t never mind the lack of the ultim ate 
in too ls. Part of the reason for deciding to 
work o n a text editor was that in addition 
to exp loring the software design aspects, 
I would in effect be using the previous 
tools to bootstrap a better set of tools. 
(Ah, you may note, there was a pragmatic 
and short-term result of the project; like 
many activities with long-term good effects, 
there are short-term good effects here, too.) 

In my earlier editor, written in 1976, the 
emph asis was on simplici ty an d getting an 
editor written in minimal time subject to 
the constraints of not having an editor. As 
a result, I took coding shortcuts which are 
fu nctionall y co rrect but not particul ar ly 
fast Thus al l operations were on an incre­
mental character by character basis. For 
example, inse rtions in very long files take 
incredibly long amoun ts of time per char­
acter si nce the entire file must be shifted . 
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16K STANOARD RAM- $285 

KIT - 450 nsec. Ideal for SOL 20, IMSAI 8080, etc. 

For 4 Mhz. systems-order our board with 250 board-full factory assembly, burn-In, testing, 1­
nsec. memory chips-priced at $320. For either year warranty on both parts and labor-add $25. 

• DIP Switch Addressing • First Quality Components 

•All Inputs Buffered •Off-the-Shelf Availability 

• Fully Static TMS 4044 • Full Year Guarantee 

Circle our Reader Service Card Number for free Catalog 
Contains a complete description of our products October ads) . Also contains parts, BK RAM versions, 

including the recently announced 16K PLUS premium schematics, specifications, full warranty statements, 
RAM which is ideal for Cromemco systems (see previews of new products such as our 8086 CPU board. 

Texas Instruments 

TMS 4044 ­
450 nsec. - Quantity 64 

Factory Prime memory chips, guaranteed good. 

250 nsec. 450 nsec. available through most computer stores. 

1-31 chips $8 $7 
32-63 chips 7 6 
64-over 6 5 

For orders under $50 - add $2 handling. 

Circle 318 on inquiry card. 

Guarantee: Kits - All parts guaranteed for one year. 
Factory assembled units for USA customers - Both parts and 
labor guaranteed for one year; ten day return privilege. Factory 
assembled units for foreign customers - parts guaranteed for 
one year; no return privilege. 

Direct Factory Orders - you may phone for VISA, MC, 
COD orders. ($3 handling charge for COD orders only). 
Purchase orders accepted from recognized institutions. 
Personal checks OK but must clear before shipment. Shipped 
prepaid with cross-country orders sent by air. Shipping ­
normally within 48 hours. Washington residents add 5.4% tax. 
Our 16K STANDARD and Premium 16K PLUS board are also 

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

(206) 255-0750 
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Articles Polley 

BYTE Is continually sttllln9 quality 
manuscripts wrltttn by /ndi11/duals who 
art applying personal computu systtms, 
dtslgnlng such sysums, or who ha11t 
lmowltd~ which will pro11t ustful to 
our rtadtrs. For a mort formal dt ­
scrlpt/on of proudurrs and rtqulrt­
mtnts, pottntlal authors should und a 
largt (9 by 12 Inch, 30.5 by 22.8 cm), 
S*lf-addrt~d tnvtlopt, with 28 ctnts 
US post• afflxtd, to BYTE A uthor"s 
Guldt, 70 Main St, Ptttrborough /\IH 
03458. 

Art/cits which are acctpttd art 
purcha~d with a rote of up to SSO pu 
mogazlnt P•, based on ttchnlcal 
quollty ond su/tabll/ty for BYTE's 
rtachnhlp. Eoch month, tht authors 
of tht two ltodlng art/cits In tht reader 
poll (BYTE's Ongolrig Monitor Box or 
"BOMB") art prostnttd with bonus 
chtclts of 1100 and 150. Unsollclttd 
mattrlals should bt occomponled by full 
nomt and address, as well as return 
post•.• 

The new editor program was the last soft­
ware project which I would implement while 
having to put up with the older editor's 
faults. 

Designing and Implementing the Program 

I have a number of biases in the design of 
editor programs, biases which reflect the 
hardware I have and my philosophies of 
interaction. This is one of the reasons for 
engaging in a do-it-yourself design. 

For example, I am personally devoted 
to that school of text editing which uses a 
minimum of keystroking, where single keys 
for the most part are used to invoke all 
commands. I am also committed to avoiding 
my own stupid errors which can be dis­
astrous if the wrong single key is pressed. So, 
I oriented the editor design to single key­
stroke inputs which have three general 
classes of potential disaster if inadvertently 
invoked. 

There are benign functions which can 
always be executed by mistake without 
hurting the file . These are commands like 
print or go to the next line or back up the 
character pointer or go to the beginning of 
the file. In each case, the command merely 
manipulates file pointers without many 
side effects. These commands are executed 
by single keystrokes. 

A second class of functions are what 
might be called really serious because of 
the effects they may have on the file. In 
this class are found things like insert text 
at the current character location, replace 
text at the current character location or 
execute the macrostring. To protect the 
file from inadvertent use, these commands 
require use of the control or shift key on 
my terminal to generate various ASCII 
control characters. The control key must 
be pressed at the same time as some other 
key, so a 2 key and 2 finger combination is 

required, typically with the left hand on the 
control or shift key and the right hand 
picking the particular command key. 

And finally, there is a whole class of 
potentially disastrous commands like write 
the file to disk, read the file from disk, 
assemble a program, load a program, jump 
to an arbitrary address and so on. These 
commands are typically invoked by a shift 
or control character so that two keys must 
be pressed as in the previous class. Then, to 
provide further protection, a message is 
displayed on the terminal requesting con­
firmation with an arbitrary character. An 
escape character can be input if the oper­
ation is to be aborted before the text buffer 
is actually or potentially zapped. 

Another example of a personal bias is 
that the editor would have to have pro­
visions for search and change operations, 
execution of macro strings of editor com­
mands, and the abi lity to move blocks of 
text around from one place to another in 
the file. Not all editors (especially not the 
typical BASIC interpreter's editor} have this 
sort of capability . Most separately available 
programs which go under the name of 
text ed itor have these capabi Ii ties. 

There is a myriad of much more detailed 
choices involved in the design of a program 
for text editing, for exam ple: how to allo­
cate memory, how to decode commands, 
internal coding conventions, provision for 
expansion into a fu ll operating system 
monitor within the framework of an editor. 
The educational results of the ed itor writing 
process are: a spec ific personal involvement 
with complex questions, the necessity of 
making the choices involved in the design 
within the framework of these questions, 
and a broader understanding of computing. 
So, if you want an answer to the question : 
"What educational an d pragmatic project 
can I do with my computer?", my answer 
would be, "write an editor. " • 

KEYOOARD:fully professional. Full 128 ASCII upper THE PS-80 PP.OM cartridge in a side slot. 
& lower case characters with 79 keys including 1/0: serial P.52J2 JOO/ 1200 baud port. full 
a 16 key numeric pod. parallel port. dual cassette recorder port 
CPU: Z-80 Processor at J00/ 1200 baud. 
GRAPHICS: 64 pre-defined graphic EXPANSION: up to J2k fl.AM on board 1/0 
chars. and 64 user defined chars. to 5-100 extension box for 
alternately all 128 graphic chars. additional memory and any 
may be user defined. Resolution other 5-100 peripheral boards. 
240 x 512 points. cursor control. PP.ICE: $895 (does not include 
and 64 chars. by JO lines. CP.T or cassette.) 
MEMORY: 4K byte power-on monitor. 8k 8K fl.AM $895.00 available soon 
byte user fl.AM. and 8k byte PP.OM external 16K fl.AM $1150.00 includes a direct 
cartridge with Microsoft 13ASIC standard. Cartridges allow hook-up to your TV available now. 
you to change operating systems & languages without any J2K fl.AM $1 J95.00 available now. 
modification to the standard hardware by simply inserting a EDUCATIONAL AND CLUO DISCOUNTS AVAILADLE 

See us at booth 2JJ at the West Coast Computer Faire. PERSONAL CONSULTANT AND DEALER INQUIRIES INVITED 

For complete information write to: PERSONAL SYSTEMS CONSULTING P.O . 13ox 20286 El Cajon . Coliforn10 92021 
(714) 44J-5J5JPhotogrophy by Jomes & Lindo Neufeld Ad Design. Joanne De Vore Kw1k Kopy Pnnr1ng # 2 15 
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e won't mislead you any longer. Solid 
State Music-the name is misleading 
because we' re so much more than 
just music synthesizer boards. We offer 
the widest line of 5-100 boards in the 
industry. Memory boards for RAM, 
ROM, and EPP.OM. Video interface 

and 1/0 boards. extender and mother boards, pro­
totyping and vector jump boards. a new CPU board, 
and, of course, music boards. So we're changing our 
name to SSM.* 

You've been enjoying the pleasures of our company 
for over four years now. Few competitors can say as 
much. In fact, Solid State Music was building quality 
boards when the first 5-100 bus left the Altair® station. 

As SSM,* we will continue to offer boards that pro-

I 
-

vide quality, flexibility, and good design. Boards that 
represent value. Not the least expensive. Not the most 
expensive. Simply the best combination of price and 
quality available. That's SSM.* 

Solid State Music has been known for service. Fast 
delivery. ready customer support, and a strong prod­
uct warranty. Our name is changing. Our tradition of 
service is not. Orders still shipped from stock. A one 
year warranty on assembled and tested boards, 90 
days on kits. And our people are still on hand, still glad 
to answer your questions. 

Check out the Blue Boards of Happiness when you're 
after Solid State Music quality. reliability, and flexibility, 


· backed by the friendly support of the oldest S-100 

board manufacturer in the marketplace. If you liked us 

as Solid State Music, you'll love us as SSM.* 

2116 Walsh Avenue 
Santa Clara, CA 95050 
(408) 246-2707 

*We used to be Solid State Music. We still make the blue boards. 
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You can rely on SCELBI publications. Because 
Computer info that is fun and exciting. 
Written and illustrated with YOU, the compute 

NEwl "Learn Micro-Computers." Quickly, easily 
• 	 and enjoyably. For the beginner just 

getting started in microcomputers. 

Here are all the fundamentals behind the operation of virtually all micro­
computers. Everything the beginner needs in one handy package. Contains 
the popular book Understanding Microcomputers. Written in simple English. 
Clear. Concise. Accepted as the standard for the neophyte, you must own 
this 300-page no-nonsense, easy-reading text. Includes simple-to-use 
glossary of key microcomputer words. Companion cassette helps you get 
right into it. Chapter-by-chapter talking synopsis. Key review questions. 
References to page numbers for further review. You ' ll gain extra knowledge 
needed for reading and understanding computer magazines, manufacturer 's 
literature and to feel " at home" around computers. A great new idea 
developed by the computer experts at SCELSI. Get Yours Now! At your 
favorite computer / electronics dealer. Or order d irect. Learn Micro-Computers, 
only $14.95. Paperback edition of book alone : $9.95. Hardcover 
edition alone : $14.95. Shipping ! handling extra:* (Available after December 1) 



they make sense! They're easy to read and understand. 
For the neophyte. The pro. The advanced wizard. Everyone. 
hobbyist in mind. 
SCELBl's Software Gourmet 
Guides and Cookbooks for 
('8080" and "6800" 
Now you can cook up mouth­
watering programs. Delectable 
" how to " 	facts include " 8080" or 
" 6800 " instruction sets. How to 
manipulate stacks. Flow charts . 
Source listings. General purpose 
routines for multiple precision 
operation. Programming time delays 
for real time. And much, much 
more. Includes floa"ting point arith­
metic routines. Specify " 8080 " or 
" 6800". Get your copy today! 
They 're at your favorite computer/ 
electronics dealer. Or, order direet. 
8080 Paperback : $10.95. Vinyl : 
$12.95. Hardcover: $14.95. 6800, 
Paperback only : $10.95. 
Shipping/handling extra.• 

cover. You've got to get yours now! 
See it at your favorite computer/ 

NEW! 
Steve Ciarcia's 
hilarious new 
computer novel, 
"Take my computer 
... please!" 

An uproariously funny full length 
book about Steve's true-to-I ife 
misadventures and his computer's 
inability to cooperate. Read his 
off-the-wall attempt to beat the 
Jai-Alai system. Or how he attempts 
a stock market killing but logs 
wrong info into his broker's 
computer. What happens when 
Steve sets up a computerized 
speed trap? And page after belly 
laughing page of nonsense, jollies 
and even illustrations to bring the 
stories to I ife. 128 pages. Hard 

The ZSO Instruction Handbook 
now available! 
Your complete guide to the 
powerful Z80 instruction 
set. This handy, com­
pact reference pro­
vides a clear ex­
planation . It 's an 
ever ready instant 
reference that can 
be carried in your 
pocket. Explains 
the instruction set 
in meticulous 
detail. Industry 
standard mnemonics 
are used throughout. Machine 
codes are presented in both octal 
and hexadecimal format. A con­
ven ient index lists all instructions 
alphabet ically along with machine 
codes and timing information. 
Don 't wa it. It's available at 
computer and electronics retail 

electronics dealer. Or, order direct. outlets or direct from SCELSI. 
$5.95. Shipping/handling extra.• Only $4.95. Shipping/handling extra.* 

Looking for holiday gift ideas? Give someone the world 
of computers! Make it a SCELBI publication. They 

make excellent Christmas gifts. There's one just 
right for that special someone on your list. 

ftScelbi Publications 
• 	 P.O. Box 133 PP STN, Milford , CT 06460 

(a division of Scelbi Computer Consulting , Inc.) 
(203) 874-1573 

·Prices shown for North American customers . Master Charge. 
VISA. Postal and Bank Money Orders preferred . Personal 
chec ks de lay shipptng up to 4 weeks. Pricing and availab ili ty 
sub1ect to change without notice . IMPORTANT! Incl ude 75¢ 
postage/handling for each book del ivered by U.S. Mail Book 
Rate or $2 for each book shipped F irst Class or via UPS. 



routine ; the second value, Y, is passed to 
the subroutine in the accumulator. 

To call TIMOUTN, the following general 
procedure is used : 

PUSH A 
MVIA, #-f 
CALL TIMOUTN 
POPA 

Questions 

(a) What is the total time delay (calcu­TIMOUT 
lated in machine states) obtained 
from TIMOUTN if: 

1) x =1 and Y = l 
2) x = 2 and Y = l 
3) x = 1 and Y = 2 Christopher Strangio 
4) x = 2 and Y=2CAMI Research 

43 Bailey Rd 
Watertown MA 02172 (b) 	 Which instructions determine the 

basic period of delay in TIMOUTN? 
What is the period of the basic timing 
loop? 

Subroutine "T IMOUTN" is used to intro­ (c) It is interesting to note that if X = Y 
duce a time delay in the execution of a main = hexadecimal OF, the time delay 
program. The program , written in 8080 provided by TIMOUTN would be 
assembly langu age, is shown as follows: 

TIMOUTN : PUSH B 10 
MVI B. #x. 5 
OCR A 5 

LOOP : CPI 0 5 
CNZ TIMOUTN 10* 
OCR B 5 
JNZ LOOP 10 
INR A 5 
POP B 10 
R ET 10 

approximately 416,000 years (assum­
ing the processor clock period is 1 µs 
per state)! Under these conditions, 
what is the maximum number of 
bytes by which the stack would grow 
during the execution of TIMOUTN? 
(If X = Y = hexadecimal FF, the 
total time delay would be far longer 
than the known age of the universe, 
about 4 billion years!) 

(d) The period of the basic loop, found 
Assume that this many total machine states are re ­ in part (c), can be labeled Q. In terms 
quired for each instruction . Note that the call 
instruction marked • has been arbitrarily assigned of X, Y, and Q, write a simple alge­
a fixed time of 10 to si mplify the calculation . braic equation that approximate­

ly describes the total delay of 
Two numerical values are needed by TIMOUTN. The answers to this 
TIMOUTN to defin e the delay period. The puzzle are found on page 138. But 
first value, X, is loaded with an MVI (move don't go there just yet; try puzzling 
immediate) instruc tion inside the sub- out the answers first.• 

conTEST! 
entry form: 

r:t:=:::::::.::-.::== 
I

8o1rd. 

Namu 

II StrHI 

I
IL Ci1y _ _ State __ Zi p __ _ 

--~ -------------------

MU• I EN Computer Products 
BOX 8214, HAYWARD, CA 94545 

Since we redesigned the RelaylOpt<>IMletor Control ­
and brought Its price down to sea, we've heard about lots of 
applications. Robots. Solar energy. Model railroads. Disco 
lights. Time lapse photography. Even an automatic cat f-. 

But we want more applications to Include In our continuing 
series of applications notes, and this Is where you come In. 

In case you haven't seen our Controller Board, It Includes 8 
reed relays that respond to an 8 bit word; additionally, 8 opto­
laolatora accept signals from the outside world for hand­
shaking or further control purposes. In esa«1C8, you have a 
switching system with all the Intelligence of a computer at 
your command. 

So, let your Imagination run wild, then tell us your Idea for 
an application ... you just might win a free way to Implement 
that Idea. 
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Technical Systems Consultants, Inc. 

TSC, Technical Systems Consultants, is 
the software company for all the newest, 
most innovative ideas in computer 
software. TSC builds a variety of pro­
grams, packages and games so you can 
get down to business or just some fun . 

Text Editing System Text Processing System The Mnemonic Assembler 
The most complete and versatile editor As a complement to the Editor, the The ideal addition to the Text Editing 
available for the 6800 and 8080 micro. Processor supports over 50 commands System, together they form a complete 
The system is line and content oriented for left, right or center justification, titling, program development center. The 
for speed and efficiency and features paging and general text output formatting . Assembler is one of the most versatile 
such commands as block move and copy, A loop command is available for repeated available and allows for easy adaptation 
append and overlay, as well as string formatting jobs such as form letters. Also to most systems. The Assembler is many 
manipulators. The 6800 version requires included are capabilities for macro times faster than other resident assem­
SK beginning at 0 hex, the 8080 needs definition to build special formatting blers . Requires aproximately 5.5K plus 
6K starting at 1000 hex. Both should commands. The program requires about file and symbol table space. 
have additional file space as required . BK of RAM and previously edited text. 

SL68-26 8800 Mnemonic 
SL88-24 6800 Text Editing SL68-29 8800 Text Proce11or $32.00 Assembler $23.50 

System $23.50 SL68-29C w/ca11ette $38.95 SL68-26C w/cassette $30.45 
SL68-24C w/cauete $30.45 SL88-29P w/paper tape $40.00 SL88-26P w/paper tape $31.50 
SL68-24P w/paper tape $31.50 SL68-29D w/mlnl flex disc $40.00 SL88-28D w/mlnl flex disc $31.50 
SL68-24D w/mlnl flex disc $31.50 SL88-29F w/flex disc $75.00 SL88-28F w/flex disc $50.00 
SL88-24F w/flex disc $50.00 

SL80-11 8080 Text Processor $32.00 SL80-12 8080 Mnemonic 
SL80-10 8080 Text Editing SL80-11P w/paper tape $41.00 Assembler $25.00 

System $28.50 SL80-11F w/ CP/M disc $50.00 SL80-12P w/paper tape $34.00 
SL80-10P w/paper tape 
SL80-10F w/ CP/M disc 

Space Voyage 
SL88-5C w/ca11ette 
SL68-5P w/paper tape 
SL80-9P w/paper tape 

$37.50 
$40.00 

$18.95 
$19.00 
$19.00 

Re locator 
This self-prompting, easy to use program 
relocates object code in RAM or from 
tape. Complete instructions included for 
making the TSC Editor and Assembler 
or Editor and Text Processor co-resident. 

SL80-12F w/ CP/M disc $40.00 

All programs include complete source 
listing. Cassettes are in the Kansas City 
standard format. 

All orders should include check or money 
order. Add 3% for postage and for orders 

6800 Disassembler 
SL88-27C w/ca11ette 
SL88-27P w/paper tape 

$15.95 
$13.00 

(As sold they reside in the same area.) 
Just over 1 K in length . 

SL88-28 6800 Relocator 
SL88-28C w/cassette 

$ 8.00 
$14.95 

under $10, please add $1 for handling . 
Send 25¢ for a complete software 
catalog. 

Micro BASIC Plus for 6800 
SL80-13 

SL68-19C 
SL88-19P 

w/ca11ette 
w/peper tape 

$22.90 
$21.95 

SL80-13P 

6800 Floating Point Package 
SL-88-4 Floating Point 

Package $6.50 
SL88-4P w/paper tape $9.50 

~~~2~!;~;~=~~'.~~ 
Speclaltsts kl Softw•r• & Hardware for Industry & the Hobbyist 
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Photo 7: A stepper motor controlled scanning sensor capable of detecting 
both infrared and visible light. A photo detector is mounted at the focal point 
of an inexpensive parabolic solar cigarette lighter. The computer controlled 
unit is capable of following a moving flashlight, detecting headlights in a 
driveway, and many other applications. 

I've Got You in My Scanner! 

A Computer Controlled Stepper Motor Light Scanner 

Steve Ciarcia 
POB 582 
Glastonbury CT 06033 

"Boy, sitting here is really relaxing, isn't 
it, Lloyd?" I leaned back in the recliner and 
looked out of my living room window at the 
dense forest no further than 30 feet from 
where we sat. The sliding glass doors were 
open and occasionally some furry little 
animals could be seen darting in and out 
through the underbrush feverishly searching 
for dinner. The setting midsummer sun 
created an orange and yellow background 
for the beautiful scene. I wondered why I 
had ever waited for five years before moving 
out of the city. All that noise and conges­
tion. This was so peaceful. 

"It's very nice up here, Steve. I especially 
like the big driveway. You have lots of room 
to park cars. When are you going to chop 
down all these trees and put in a lawn like 
everybody else?" 

Although I was not actually far enough 
removed from such suburban beatitudes to 
scoff with impunity, I piped back, " Bah! We 
moved out here to get away from the rest of 
the world. The last thing I want to do is be 
reminded of civilization, whether that means 
people or grass." The alternative I much pre­
ferred was to turn into a leaf shrouded com­

puter hermit. " Lloyd, if I could figure a way 
to put in a moat with all igators, I'd do it," I 
said, tongue in cheek. 

Such was the tone of our conversation 
for the next few hours. Whenever Lloyd ven­
tured into the Connecticut wilderness (as he 
cal led it) he would stop by and visit me. 
Because of Lloyd's practical knowledge of 
computer related subjects I often used him 
as a sounding board for article ideas. His 
diplomatic responses sometimes disguised 
his opinions so tactfully, though, that I 
wasn't always sure what he really thought. 

Before we knew it the sun had set and 
we were enveloped in darkness . The moon­
light cast a silvery glow across the tops of 
the trees but hardly penetrated to the under­
brush . But the moonlight was of small con­
sequence to us. Even with the additional dim 
light escaping from the next room there was 
barely enough illumination to discriminate 
facial expressions, but there was suffic ient 
backlighting for the little night creatures to 
observe us. Having lived in my new house 
for two months I had finally become accus­
tomed to the nocturnal sounds and no 
longer experienced heart failure whenever I 
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I saw a form way off in 
t he darkness. It was 

defin ite ly an erect biped 
mov ing through the 

trees . ... 

detected a pair of eyeballs peering at me 
from between the tree limbs. It was, after 
all, the domain of the owl and deer and I 
was the intruder. 

I was less sure of the effect on Lloyd. 
Far away from the accustomed roar of jets 
at JFK and the traffic jams on the Long 
Island Expressway, he was suddenly very 
quiet, almost subdued, as he stared out the 
window into the darkness. Suddenly his eyes 
became focused on something in the dis­
tance and, gripping the arms of the chair 
tightly enough to leave an impression, he 
craned his neck to get a closer look . Some­
thing had obviously attracted his interest. 

"I saw something!" he said. 
"It's probably some possum checking us 

out or some other small animal after the 
dinner scraps I put outside." 

"No, it's no animal. At least no small one. 
I thought I saw a light too. How many pos­
sums glow in the dark?" 

" Don't be an alarm ist. There's nothing to 
worry about." 

"Look, there it is again, Steve! I think 
someone's out there ." 

I, too, saw a form way off in the dark­
ness. It was definitely an erect biped moving 
between the trees and making considerable 
noise as it went. 

We jumped from our chairs and crouched 
together looking out through the screen . The 
same thought came to both of us: "Is it 
Bigfoot?! " 

"Wait a minute," I said in a hushed tone. 
"This is Connecticut. That's absurd! How 
can it be Bigfoot? Besides, since when does 
Bigfoot carry a flashlight?" 

The bright beam of a flashlight shot from 
the stranger's hand. The dim light revealed a 
large man in coveralls dragging a heavy sack 
and carrying something over his shoulder. 

"He must have a gun!" Lloyd gulped, and 
we both dropped to floor leve l. "Quick! Call 
the police or something! Better yet turn on 
the outside flood lights . Maybe it will scare 
him away ." 

"Look, Lloyd, if you want to become a 
moving target walking across the room to 
the light switch go right ahead." 

"How come your burglar alarm hasn't 
turned the lights on?" 

I thought about the alarm system for a 
moment and then answered, "I've got sen­
sors all over the driveway and the road lead­
ing to the house. I didn't put them out in 
the woods because it's more likely that 
someone would come down the road rather 
than hike through the woods." 

" How come nobody told him that?" 
"Look, it'll pick him up anyway if he 

comes within 50 feet of the house. " 
Before Lloyd could reply , the man in the 

woods stopped in a clear area. The object 
slung over his shoulder wasn 't a gun, but a 
shovel. He started to dig. 

"Steve, do you think he's burying a body?" 
I gathered up what courage I could 

and decided to go out and confront the 
perpetrator before my front yard looked Ii ke 
the aftermath of Dunkirk. "Come on, let's 
find out what he's doing." 

As we approached, the man ignored our 
presence and kept digging. Occasionally he 
pointed his flashlight into the hole, then 
dumped the contents of the shovel into the 
sack. Was there buried treasure on my 
property? 

"Excuse me, sir? Excuse me? " I said 
softly but with resolve. When I did not re­
ceive a response I stepped closer and re­
peated a little louder, "Excuse me, sir?!" 

"Shhhh, Sonny! Da ya wanna scare all 
these critters away? It 's hard enough mak­
ing a living these days without everyone 
getting into the act. This here is my mound, 
Sonny!" 

Mound? Sonny? I I istened to his voice 
closely now and examined his features as 
best as I could in the moonlight. His accent 
was definitely Maine - deep woods Maine, 
and I put his age conservatively at 70. He 
seemed harmless enough, but I still had some 
unanswered questions. 

"Sir, do you mind telling me what you're 
digging?" 

He swung the shovel up over his shoulder 
and turned toward me. His face was weather­
beaten and aged, yet there was a youthful 
glint in his eyes. The gravity of the situation 
evaporated as he answered, "Worms." 

"You're digging what?" Lloyd chimed in . 
" Worms," he answered again. "This hea 

mound," he pointed at the area where he 
was digging," is one of the best night crawler 
mounds in the county. Youst to be a farm 
around here, few yease back . This was the 
compost heap . Worms love it, ya know." He 
chuckled as he explained the worm breeding 
business to us city slickers. "I been diggin' 
around here off an on for 30 yease. Then 
someone came along and put a house on it." 
He pointed a boney finger at my place. 

"I had no idea ... , " I said, somewhat 
embarrassed. 

"No matter .. . them's still my worms! I 
got ten spots just like this one and I'm trans­
plantin' my worms. You know what a night 
crawler like this is worth around here, 
Sonny?" He reached into the hole and sud­
denly I had a handful of worms held in my 
face. I took great care to take shallow 
breaths lest I accidentally gasp and inhale 
one of the squirmers. 

"No sir. I don't fish." 
"Well, they're worth plenty. And I got to 
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dig a lot of them durin summa cause there 
ain't no worms in winta, Sonny." 

His logic was irrefutable . He obviously 
earned his living at this. I felt a bit sad for 
the old codger. His digging really wasn't an 
inconvenience as long as he only took the 
worms and left the dirt . I didn't know 
enough about night crawlers to know the 
best time of night for harvest but I was sure 
we could work something out. I held my 
hand out to his and said , "You don't have 
to transplant your worms. What's a few 
worms between friends?" 

A Modification to the Alarm System 

At the conclusion of this episode 
couldn't help but be concerned about the 
detection logic of the sophisticated alarm I 
had installed . There were sensors across 
critical points in the driveway and the road 
leading to the house that could detect the 
presence of a car or person . But, because of 
the likelihood of false triggering by wild 
animals, I hesitated to place similar detectors 
in the woods surrounding the house . I had 
thought the woods were impassable, but I 
guess I was wrong. The common denomina­
tor for anyone trying to make it through 
those woods at night is the necessity of a 
light. It should seem easy in principle to 
just place a light activated switch out there 
and activate the sequence when it detects 
some light source. Unfortunately, since the 
sensitivity would have to be relatively high, 
it would no doubt be accidentally triggered 
from lightning bolts and wayward fireflies . 
Complex integration and delay logic could 
be incorporated which would eliminate 
many false alarms but light level is still the 
only detection quantity . 

Since a light source such as a flashlight or 
motor vehicle would have to move to ap ­
proach the house, motion is another neces­
sary parameter to consider . Most motion 
detection systems are passive beams whose 
sequential interruption triggers an appro­
priate response to a time and distance 
algorithm . Such a system of infrared or 
visible light beams, sufficient to protect 
four or five acres of property, would be 
prohibitively expensive if it incorporated a 
laser light source, and probably couldn't 
work reliably without one. 

If we accept the premise that anyone 
coming through the woods on my property 
would need a flashlight or lantern , etc, then 
to detect the presence of an intruder re­
quires a combination of light level and 
motion . 

There are a number of methods that 
achieve the desired result . The most straight­
forward is to use a television camera, digitize 

THE BLUE BOARD 

OF HAPPINESS 

It's the new 6080 


CPU board from SSM. 

Ifs blue. And ifs loaded. 
(That's why ifs happy. ) 

Loaded with so many features. 
Just odd on 1/0 board and 

you've got o computer. 

loaded stom with 256 bytes of on-board RAM. 
Add 2K of optional on-board 2708 EPROMs. 
Then odd a power-on/reset jump circuit. and the 
availability of MWPJTE. allowing use without a 
front pone!. 

And then there's a porollel input port with 
status. And enough DIP switching to make you 
dizzy DIP controlled addressing of PROM in 2K 
blocks-of vector jump in 2K increments-of 
RAM in 256 byte increments-of input port for 
addresses 0 to 31 in decimal. 

Like all SSM boards, the S-100 compotible 
CB-1 includes gold-plated edge connectors and 
TI low-profile sockets. And SSM support and war­
ranty Yet. even as loaded as our CB-1 is. the 
price won't leave you breathless. Only $144. 95. 
And on introductory offer at only $129. 95 
makes it even happier. (Offer expires Novem­
ber 30. 1978. ) 
Available at over 100 retail locations. or direct 
from SSM. 

Video and teletype monitor programs ore 
available on EPP.OM for only $34.95 with the 
purchase of any SSM kit. 

S5M monufoctures o full line of S-100 boards. 
How full? Too fuH for this od. Just check the od 
across the poge. 

2116 Walsh Avenue 
Santo Claro, CA 95050 
(408) 246 2707 

"We used to be Solid State Music. We still make the blue boards. 
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Circuit Cellar experimental setup showing the parabolic scanner as it detects a candle. 

the image, and after ad ju sting for ambient 
li ght changes, compare it to a prev io us digi­
tized image. Many of the most soph isticated 
alarm systems incorporate this feature . Wh ile 
it is not beyo nd the capab ili ty of th e more 
than modest home co mputer, it would be 
expensive in this app li cation. 

If You're Trying to Detect Motion ­
Move the Detector 

De tecting motion with a li ght level se nsor 
requi res that a quantity of them be placed 
throughout the detection area. As the so urce 
moves, the relative li gh t leve ls reachin g all 
the sensors can be plugged into an eq uation 
and the location of the so urce com puted. 
Tracking an object is simply a case of repeat­
ing th is snapshot technique a number of 
ti mes. Unfortunately, the concept is about 

the on ly part that 's simple . 
An alternative approach is to point a 

ligh t se nsor at a so urce and then move the 
sensor to a new location. If eve ntuall y the 
so urce is again detected in this new positio n 
the source must have motion! Th is of co urse 
presumes that there aren 't so many so urces 
that pl ace ment of th e sensor inadverten tly 
coi ncides with a stationary so urce. Small but 
discrete steps of sensor displ acement will 
increase th e resoluti on of this method. 

Build a Light Sensitive Scanning System 

I wish to back off a bit at this point and 
ex pl ain that th is design is not merely a 
motion de tection system. That is o ne of its 
numerous appli cations and , as previously 
stated, it is the idea that prompted its devel­
opment. The design is a simple, yet effective, 
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We Start With A Price 

That's Hard To Beat. 


But We Don't Stop There. 

Central Data Corporation has combined the benefits 
of new technology and high-vo lume company sales 
to bring you a RAM board with more features and 
product options for less money. 

Lower Prices 
More Memory Capability 
To begin with , we've reduced the price of our 16K 
RAM board by $40 to $249. At $425-a price 
reduction of $50-our 32K board costs less, too. 
Plus, we now offer a full 48K memory board for 
$599. These boards are expandable to 64K at a 
price of $185 per 16K package. Or you can start 
right out with a full 64K board for $775. 

Improved Board Design 
We've also added improvements to the board design 
at no extra cost to you. 

• Deselectable in 2K increments. Our deselect 
feature enables you to switch off any 2K to avoid 
overlap with your existing memory. 

•Fully socketed memory. This feature enables 
you to expand the memory board yourself. 

•Plug selectable addressing. Now you can 

re-address without solder ing 


Other Standard Features 
•Power- saving dynamic board with on-board 

invisible refresh 
•One-year guarantee o n parts and labor 
•S-100 and Z-80 compatible 

Specifications 
Storage Capacity 16K,32K,48K,or64K 

Addressing 
 16K boundaries 

Max . Input Load 
 One LS TIL load 

Output Buffering 
 On all data lines 

Access Time 450ns 

Cycle Time 480ns 

Wait States Generated None 

Maximum DMA Rate 1 Mhz 


Circle 45 on inquiry ca rd. 

Power Consumption 
+16 150ma 
+ 8 300ma 
-16 20ma 

Other Products From Central Data 

• • 

Central Data also offers, fully-assembled and in kits, 
a range of other computer products including 
(pictured above) our 2650 microprocessor, software 
packages, TV/Monitor, ASCII keyboard , and (not 
pictured) floppy disk system, to name just a few. 

For More Information 
To Place an Order 
We welcome any questions you have about our RAM 
boards or other products. To place an order, or for 
more information contact : 

Central Data 
Corporation 

P.O. Box 2484, Station A 
Champaign, IL 61820 
Ph. (217) 359-8010 

Place orders prepaid or COD. Delivery is stock to 30 
days with shipping and handling prepaid in Con ­
tinental United States. Please include phone as well 
as name and address. 
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Figure 7: Block diagram of closed loop optical scanning system. The three main sections are the optics, consisting of a parabolic 
reflector and visible and infrared detec tor, the signal conditioner and input interface, and the stepper motor. 

Photo 2: The parabolic re flec tor, used to gather light for detec tion by the 
photo detector. 

Photo 3: Closeup of the photo detector glued to the pronged holder. 
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light sens1t1ve scanning system . A sort of 
pass ive radar (rad io detecting and ranging 
syste m) if yo u wil l. It incorporates a sensi ­
tive visible and infrared light detector that 
is hi ghl y direct ion al. In addition, it has the 
ab ility to accurately position it se lf on a 
rotationa l ax is and sweep a wide area, much 
lik e a radar . 

Fi gure 1 is a bl ock diagram o f th e dev ice . 
Th e sca nning sys tem consi sts of three rrime 
components · optics, including se nsor and 
reflrctor: signal conditi oner and input inter­
facr ; and fina ll y, for closed loop control, a 
rotational pos itioning mech anism consi sting 
of a 7 .5° reso lution stepper motor. Th e com­
pl eted unit all ows the computer to pos ition 
its se nsor in a known direc tion , read an ana­
log va lue of the ligh t leve l in th at direction, 
and move to anoth er poi nt o r track a mov­
ing source (m ore on this later) . 

Th e prim e considera tion in any light de ­
trc tion systrm is the optics To takr full 
adva ntage of any posi tioning mechanics, th e 
li ght sensor mu st be high ly directi onal This 
is usually donr with a srries of lense\ the 
whole affa ir resembling a te lescope_ This 
technique is quite ex pensivr anci heavy . 
Instead of lenses, a highl y po li shed parabolic 
refl ec tor ca n be use d to concentrate the 
li ght . One such dev ice idea l for this applica­
tion is an inexpensive parabolic mirror sold 
by Radio Sh ac k for under $2 as a so lar 
cigare tte lighter. The unit, shown in photo 1, 
has a fork tipped hinged prong which ex ­
tends from the center to hold the cigarette. 
Alrrady drsigned to br at thr foc al point of 
th e mirror , it serves as the perfec t mounting 
bracket fo r the phot o sensor . A GE I 14F2 
infrared ph o to Darl ingt on inserted into a 
phrno li c sleeve is glued to thP cigarette 
ho lde r at the foca l point as in pho tos 2 and 
3. The lens of th e photo se nso r should face 
the reflector 

Whi le the pho to detector is infrared by 
desig n, it is highly sensitive to visible light 
as well. By choosing thr infrarrd unit , a ci r · 
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electronic components 


Regulated Power Supply 
* Uses LM 309K 
* Heat sink provided 
* P.C. board construction 
* Provides a solid 1 amp@ 5V 
* Includes components, hardware 

and instructions 
*Size : 3-1/2" x 5" x 2" high 

JE200 5v lamp *14.95 

Digital Stopwatch Kit 

.... 
-


hLCHb.t • 
Stn?l'.«l : h 

Jt:.'1Mff. 

JE900 
6-Digit Clock Kit 

.. 
r j 

I I , ;] - _, 8 

L.h-., -~ 

*Bright .300 ht. common cathode display 
*Uses MM5314 clock chip 
*Switches for hours, minutes and hold functions 
*Hours easily viewable to 20 feet 
*Simulated walnut case 
* 115 VAC operation 
* 12 or 24 hour operation 
*Includes all components, case and wall transformer 
*Size: 6-3/4" x 3-1/8" x 1-3/4" 

JE701 	 *19.95 


* 	Use lntersil 7205 Chip 
* Plated thru double-sided 

P.C. Board 
*LED display (red) 
*Times to 59 min. 59.59 sec. with 

auto reset 
* Ouartz crystal controlled 
*Three stopwatches in one: 

single event, split (cummulative) 
and taylor (sequential timing) 

* Uses 3 penlite batteries 
*Size: 4.5" x 2.15" x .90" 

$39.95 

Function Generator Kit 
* Provides 3 basic waveforms: 

sine, triangle & square wave 
* 	Frequency range from 1 Hz to 

100K Hz 
* Output amplitude 	from 0-volts 

to over 6 volts (peak to peak) 
*Uses a 12V supply or a ± 6V 

split supply 
*Includes chip, 	P.C. board, com­

ponents and instructions. 

$19.95 
4-Digit Clock Kit 

-~ 

t 
I 

I 
I 

• I 
. 

I 
I 

C 8 

-
r '"'-:ct 

l 

* Bright .357" ht. red display 

*Sequential flashing colon 

* 12 or 24 hour operation 

* Extruded aluminum case (black) 

*Pressure switches for hours, minutes and hold functions 

*Includes all components, case and wall transformer 

*Size : 3-1/4" x 1-3/4" x 1-1/4" 


JE730 $14.95 
Jumbo 6-Digit Clock Kit 

*Four .630" ht. and two .300" ht. common anode displays 
*Uses MM5314 clock chip 
*Switches for hours, minutes and hold functions 
*Hours easily viewable to 30 feet 
*Simulated walnut case 
* 115 VAC operation 
* 12 or 24 hour operation 
*Includes all components, case and wall transformer 
*Size: 6·3/4" x 3·1/8" x 1-3/4" 

JE747 	 *29.95 


AVAILABLE AT YOUR LOCAL J!w.~.~:!i DEALER TODAY!! 

For Dealer Information, write or phone JIM-PAK;® 1021 Howard Avenue, San Carlos, California 94070 Ph . (415) 592-8097 
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Figure 2: Optical signal 
conditioner and analog to 
digital converter that con­
vert light input into a 
proportional digital out­
put. The analog to digital 
converter shown was 
described in "Talk to 
Me: Add a Voice to Your 
Computer for $35," by 
Steve Ciarcia, June 7978 
BYTE, page 742. 

+ 5V 
GE LJ4 F2 
PHOTO SE NSO R 

b 7 

b6 

b 5 

b4 

b 3 

b 2 

bl 

b O 

PA RA L LEL 
OU T PUT 
TO 
COMP UTER 

tection system can be designed that utili zes 
th e best of both spectra. 

Th e output of the photo sensor is essen ­
tial ly a current proportional to th e light 
hitting it. The signal cond itioner section of 
figure 2 converts this to an analog voltage 
level. The sensitivity of th e photo detector 
is gove rned by resistor R1; ch anging th is 
resi stance value will affect both sensitivity 
and dynamic range. Fo r the computer to 
read this voltage it must be converted to a 
d ig ital quantity. Whi le in th eory any method, 
such as vo ltage to frequency, or voltage to 
pulse width , etc, cou ld have bee n used, I'm 

100 REH IN FRA RED SE NSOR TES T PROGRAM 
11 0 REH 
120 RE H 
130 REH THI S PROGRAM CAUSES A SOU ND SOURCE ATTACHED 
140 RE H TO LSB OF PORT 16 TD - BEEP- WITH A PERIOD PROPORTIONAL 
150 REH ro THE AMOUNT OF LIG HT SEEN BY THE LIGHr SE NSOR 
160 REH REV . 1.1 S.CIARCIA 
1 70 li:EH 
180 OUT 16 , 0 
190 X ~ INP<16> 

200 I F X<230 TH EN GOSUB 220 
2 10 GO TO 190 
~20 OUT t 6, 2'.55 
230 FOR T •O TO X+ 5 

2 40 NEXT r 

250 OUT 1610 
260 RETUF<N 

Listing 7: Program written in Micro Com 8 K Zapple BASIC that reads the 
light level from the analog to digital converter and converts it to a propor­
tional pulse width on output port 76 (in my particular system configuration). 

lµF "'I KHz 

Power con nections: +5 V : pin 14 
Gnd : pin 7 

+ 5V 

100 

+ 
220 220 

CONTROL 

0-0 FF 
I -O N 

Figure 3: Sound source circuit (use with optical scanner test program above). 
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+ 

8 BIT SUCC ESS IVE 
APPROXIMATION 
ANALOG TO DI GITAL 
CO NVERTER 

IOK 

* Rai si ng th e value of this resistor will increase sensitivity. Lowering it will reduce sensitivity (range of res istor values is 4 .7 k t o 3.3 MS1 ). 

a purist. Th e output of th e signal condi ­
tioner is fed to an 8 bit success ive approx i­
mat io n analog to dig it al conve rter. Th e 
detail s o f thi s design were outlin ed in the 
j unc 1978 Cia rcia 's Circu it Ce ll ar in an 
article entitl ed "Talk to Me l" (page 142) . 
Two slight modifi ca ti ons were made to the 
circuit for this appl ica tion. The samp le rate 
was reduced by pl ac ing a 0.01 µF capacitor 
in parall el with the 150 pF component 
al ready between pins 1 and 6 of I Cl, and th e 
offset potenti ometer was readjusted to 
all ow fu ll sca le unipol ar operation (ie : 0 V 
input would give hexadecim al 00 output and 
+5 V input wou ld give hexa dec im al FF 
output). 

Th e parall el ou tput of the analog to d igi­
tal co nvert er is attached to an 8 bit para ll el 
input port . Eith er an asse mbl y language o r a 
BASI C program can he used to read and di ~­

play this qu ant ity by querying the input 
po rt (i nput po rt 16 in my exa mples). 

Ex erc ising the dev ice with a BASIC pro­
gram is relatively st raightfo rward . Li sting 1 
is a program written in Mi cro Com 8 K 
Zapp le BAS IC wh ich read s th e light level 
fro m the analog to digita l co nverte r and co n­
verts it to a propo rtional pu lse width o n 
output port 16. If a So nalcrt o r the circuit 
of figure 3 is attached to the least signifi cant 
hit of port 16, it wi ll beep. Th e beep rate 
will change as th e reflector is po inted toward 
various light intensiti es. Printing o ut th e 
analog to digital co nve rsio n va lu e will give 
an accurate acco unt of th e sensitivity and 
dynamic range. 

Add a Stepper Motor for Positioni ng 

Now th at we have an effecti ve I ight sen­
sor, we must add rotat io nal mechanics to 
provide sweep. The simpl est method for ro­
tating thi s re lati ve ly lightweight refl ec to r is 
to mo unt it direc tl y on th e shaft of a stepper 
motor. 

An inex pensive stepper moto r is ava il able 



Radio Shack's personal computer ~ystem? 


This ad just might make you a believer. 

TRS-80 "Breakthru" 
• TRS-80 microcomputer 
• 12" video display You can't beat • Professional keyboard 
• Power supply the 4K system at 
• Cassette tape recorder 
• 4K RAM, Level-I BASIC $599 
• 232-page manual 
• 2 game cassettes 

... or the step-up TRS-80 "Sweet 16" 
16K system at • Above, except 

includes 16K RAM $899 

TRS-80 "Educator" 
• Above, except 

includes 4K RAM and 
screen printer 

TRS-80 "Professional" 
• Above, except 

includes 16K RAM, 
disk drive, expansion 
interface, and 
Level-II BASIC 

... or the fast 
4K/printer system at 

$1198 


... or the Level-I I 
16K/printer/disk 

system at 
$2385 


So how are you gonna beat the system that 

does this much for this little? No way! 


... The amazing new TRS-80 "Business" 
32K/Level-l l/2-disk/ 	 • Above, except • 

includes 32K RAM, line printer system at 	 line printer, 
and two disk drives$3874 

Get details and order now at Radio Shack stores and dealers in the USA, Canada. UK. Australia, Belgium, Holland, France. Japan. 
Wri te Radio Shack. Division of Tandy Corporation. Dept C-098. 1400 One Tandy Center. Fort Worth, Texas 76102. Ask for Cata log TRS-80. 

1tad1e lhaeK 

The biggest name in little computers-
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Photo 4: North American Philips stepper motor, Model K82944-M7, and the 
SAA 7027 controller circuit used to drive it. Cost for th e two pieces is less 
than $20. 

+1 2v 

100 11 STEPPER 
10011 MOTOR** p 

14 4 
13 II YE J 4 4' IRED 

9 GRY 13 3' IBL K 

CO MP UTER 8 YE L I2 2•1 RED
OUTPUT bl 


PORT 16 
 6 GRY I1 I' IBLK
b2 r 

I I 

BD 04 

T 03 
SA Al 0 27 * 

R 02 

s QI 

5 12 
**NORTH AMERICAN PHILIPS 

*NORTH AMERI CAN PHILIPS K829 44-MI 7 1/2° PER STE P 
STEPPER MOTOR CONTROLLER 12VDC STEPPER MOTOR 

Figure 4: Connecting the stepper motor to the integrated circuit controller. 

10 0 RE H THI S PR OGRAM DRIVES THE STEPPER MOTOR IN A BACK AND FORTH MOTION 
110 OUT 16 0! : ou r 16 02 55 : RE H PRES ET STEPPER CONTROLLER 
L 2 0 REH 
1 30 REM 
14 0 RE H GO 2 5 
L5 0 FOR D• O ro 
160 RE M n rr 2 
L70 OUT 16 05 
180 GOSLJF< .WO 
190 OUT 16 04 
200 NEXT D 
2 10 REM 

STEPS CLOCKWI SE 
2 4 

I S SE T HI GH AND err 0 I S TOGGL ED TO GO CLOCKWISE 

2 2 0 RE M RFfUR N SC AN DELAY 
2 30 FOR· S I oO 111 LO 
2 4 0 GOSU!< 390 
2 50 NEX T S I 
:-! 60 OUT I t.1 . 1 : OU f 16 , 255 
210 Fi l- M (;(} : •5 STEF'S COUNTE l~

2 8 0 FOR D=O rn 2 4 
2 9 0 RE M BITS 1 AND 2 ARE m~L D 

JOO RE M GO CO UNT ERCL OCKWI SE 
3 1 O OU 1 16 o 7 
.L'O GOSUB 390 
3 3 0 OU T 16 06 
.1 40 NFX r D 
.l ~o O GOTO 1 10 
.5 6 0 REM 

CUJCKW I SE 

HI GH AND BIT 0 I S TOGGLED TO 

J70 RFM IN BE fWE~N STEP DEL AY TIMER 
:1so RE M nELAY r lM E SE T BY VALllE OF T 1 
.> 90 FCJF< r "o ro s 
4 0 0 NF:X f r 
41 0 RET LJ Frn 

Listing 2: A BASIC program that drives the stepper motor and demonstrates 
the sweep action. It initializes the stepper motor, drives 25 steps clockwise, 
waits a short period, and then returns to its initial position. 
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from No rth Ameri can Philips. This unit 
(shown in p ho to 4) is r·e la tively sm all , and a 
single integra ted circuit co ntro ll e r is a ll t hat 
is need ed to interfa ce it to a compute r. The 
pa rti cu lar unit in thi s articl e is a 12 VDC 
7.5° ste p pe r mo tor. Thi s mea ns th at th ere 
are 48 ste ps per revo lu t io n, and , if o ne we re 
try ing to sca n a 180° fi e ld o f view, the 
ste pper sho uld osc il late bet ween 24 clo ck ­
wi se and co unte rc lockw ise steps. T hi s wo uld 
give th e impressio n o f "sweep ." 

Th e e lec t ro nics o f th e stepper are o ut ­
lined in fi gure 4 . Three b its o f a para ll e l 
o utput po rt a rc necessa ry to co nt ro l th e 
direct io n and speed of th e mo to r . Th e three 
signals a re S, R a nd T , for se t , rota tio n and 
trigge r. Wh en first engaging th e mo to r it 
sho uld be se t to a kno wn co nd iti o n by pul s­
in g th e set in put lo w whil e kee ping th e 
trigge r input hi gh . On ce init ia li zed , th e direc­
tio n o f rotatio n must be chose n. Th is is d o ne 
by se tt ing th e R input lo w if c loc kwi se ro ta­
tio n is d es ired and hi gh fo r counte rc lock­
wise rota t ion . An actu al ste p is initiated by 
simultaneously m a kin g a 0 to 1 logic tran ­
sition on tri gge r input T. By rep eatedly tog­
glin g this bit, continuous m o tion wi ll result. 
The stepper m o tor in thi s a rtic le is capa ble 
of 200 steps per second. 

A BAS IC program whi ch drive s the 
stepper mo to r and d emon stra tes th e swee p 
ac t ion is out lined in li sting 2. It ini ti a li zes 
th e stepper, dri ves 25 steps clo ckwise, wa its 
a sho rt peri od, and t hen re turns to its ini ti a l 
posit io n . 

Making a Scanni ng System 

To p ro du ce a c losed loo p co ntroll ed 
sca nning system, th e refl ec to r and pho to 
se nso r are attached to th e ste pper mo tor 
shaft by any co nve ni ent mea ns. I glued the 
refl ecto r to a sleeve whi ch attached to th e 
shaft o f th e mo to r. The co ncept of c losed 
loop co ntro l co mes fro m th e ability o f th is 
unit to pos iti o n itse lf , t a ke a light read ing, 
and perfo rm so me further ac ti o n as a resu lt. 
Th is co u Id be to step to a new lo ca ti o n or 
to sto p and re ma in st at io nary o n a ny source 
above a ce rta in light leve l. 

Li sting 3 is th e BAS IC program o f such 
an exerc iser wh ich see ks o ut and po ints a t a 
light so urce . As t he parabo li c reflecto r ste ps 
throu gh it s sweep, it checks the read ing o f 
the ana log to digita l converter and corn pares 
it to a set po int. If th e set po int is exceed ed , 
th e program wi ll sto p ste pp ing and po int a t 
thi s so urce. Sho u ld t he light be ex tingu ished 
or o bstructed , th e swee p resumes until it 
find s anoth er source o f suffic ient inte nsity. 

Thi s is a ra th er rudim enta ry prog ra m but 
it inco rpo ra te s a ll th e bas ic structure to 
wh ich enh ancements such as mo tio n detec ­
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1279 -- 16K 

of static S- l00 memory 

Our Econorom iv·· "unkit " comes with 
sockets and bypass cops pre-soldered into place 
for eosy ossembly. Plugs into any S- 100 buss 
machine . Feotures under 2000 mA current, 
complete buffering, fully static operation, and 
our enviable reputation for reliabil ity under all 
operating condi tions. 

Assembled and tested, $314; qualified under the CSC program * , $414. 

1445 -- 24K 

of static S- l 00 memory 

Econorom v11•· is on "unkit'' thot hos sockets 
and bypass cops pre-soldered into place . This 
full feoture memory is configured as two 4K and 
two 8K blocks for moximum flexibil ity, boosts 
current consumption under 2000 mA, ond 
follows our design policy of fully static opero­
tion with complete buffering . 

Assembled and tested , $485; qualified under the CSC program* , $605. 

ATTENTION-. 

RADIO SHACK 
TRS-80 AND HEATH 
HS OWNERS: 

MEMORY PRICES ARE 

COMING DOWN!! 


Our TRS-80 Conversion Kit chip set Is 
naw only $159 (3 klta for $450). It not only 
upgrodes your moinframe from 4K to l 6K, but 
con also populate the memory expansion 
module with extro memory. Works with APPLE 
computers too . We include full instructions for 
the TRS-80 conversion. and bock up our parts 
with a 1 y-r warranty. 

Heoth HI owners are recogn1Z1ng that our 
12K Econaram VI"", designed specifically for 
the HS buss, offers o superior memory value ot 
$235. Now you can buy two af our 12K 
boards on special far $399 (price good 
through cover month of this magazine) . These 
ore "unk1ts" with sockets and bypass cops pre­
soldered in place. Need we soy more? 

MOTHERBOARDS 

• (Certified Systems Components boards ore assembled, tested. senal numbered, burned in for 200 hours, and 
guaranteed to run at 4 MHz over the full temp range. We exchange board sf fodure occurs within I year of invoice 
dare.) 

$135 -- SK 

of static S- l 00 memory 

Econorom 11 •• is our biggest selling kit to dote, 
thonks to the cost-effectiveness it brings to the 
S-100 buss . Feotures low cu rrent consumption , 
high speed, full buffering, and the some perfor­
mance that hos mode Econorom one of the best 
selling peripherols in the business. 

Assembled : $155. Quantity kit price: 3/$375. 

ALL OF THE ABOVE ARE AVAILABLE FROM STOCK. Coming soon: 32K boards for the S-100 
bu11 , the Intel / National I0/ 10 ond I0/20, and the Dlgltal Graup . . . plu1 a dual UART S-100 1/0 board 
and our new family of 5· 100 Econoram1. Watch this space. or inquire oOOut price and ovo1lobil1ty. 

ACTIVE 
TERMINATOR 

$29.50 (kit) 

Active term1not1on draws much less power than 

11 slots, with active term1nat1on circui try, heavy 
power/ground traces. and all edge connectors : $90 
1n " unkit" form (edge connectors are pre-soldered 
1n place. making assembly a cmch). Need more 
slots? Our 18 slot motherboard " unkrt" includes all 
the oOOve along with 18 edge connectors for $124. 

MULLEN RELAYI 
OPTO-ISOLATOR CONTROL 
BOARD $88 1 ~ ··1 

8 reed relays respond to on 8 bit word (relays con also 
dnve Mullen 500 We" AC control modules for power op­
plicohons) ; 8 opto-1solotors receive outside world signals 
for handshol.;1ng or further control purposes Apphcat1ons 
include audio, time lapse photography, robots; one user 
even devised on outomot1c cot feeder At our new low 
price, you con afford to let your 1moginot1on run wild . 

MULLEN EXTENDER BOARD 
$35 (bl) 

From M ullen Computer Products. We now carry the im­
proved version 1ho1 includes a built- in "' ktuge board" area 
in odd1hon 10 the integral logic probe and ingenious edge 
connector Greatly s1mpl1f1es servicing and testing 
when 11comes10 extender l:X>Ords, 11 would be hard to im­
prove on 1h1s urn! 1n terms of either pnce or ease of use . 

passive termmat1on , and m1mm1zes the ghrches, 
noise problems, crossta lk. nng1ng, and other 
gremlins thor con occur with unterminated busses . 
Plugs into any S-100 computer . Many hove copied ®.@@)@@(ID~TERMS: Col res odd Tox Add 5% sh1pp1ng, ex­

cess refunded COD orders OK w11h street address for
our rechnrQue; few con match our low pnce . 

BILL GODBOUT ELECTRONICS~;dser ~~~~":i{~1'5)'~f-~~~~~~ll;~rfo;~~r 
BOX 2355, OAKLAND AIRPORT, CA 94614business . 
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100 Rf· M ·11 n s t ·t; ()f;f,:r. M s I MU Lo~ f E~• .~ CLOSED LOOF' -R .~Dr.1~ ---

1 10 RE M Ir SCA NS BACK AND FURfH 25 S T EF~ TN Er.C H DIRFCf l ON 
120 REM LOOKING FOR r. PRESEf UGHf LEVEL t: I. !HER PRDDUC I fo !<Y Listing 3: A BASIC program that causes the 
130 REM OR REFLECfED FRO M SO ME OBJEC f I N IfS SCA N PAT H scanner system to seek out and point to a 
140 RE M IT WI LL STOP SCA NNING AND REMAING ~OINfIN G Al ANY SUC ll 
1. 50 R[ M OBJECT IT F INDS . IF THE CJB .JEC f MOVE S , rH~ SC ANNEI' W11 L FO i LO W light source. The scanner tracks the light 
160 REM source as it moves. If the light source is 
.1 70 RFM 
180 OUT 16 • 1 ! OUT 16 , 255 !RE M PRESE T S TEPPER CONTROL LER extinguished or obstructed, the sweep 
190 FOR D=O r o 2 4 resumes until another source of sufficient 
::>OO OUT 16 • 5 

2 10 REM TAKF ONE CL OCKWI SE S TEP intensity is found. 

220 GOSLJf.c ~1:-.:; o 

2 3 0 OUT J6 ,4 
2 4 0 GOSU B 480 ! RE M READ SE NSOR 
250 NE XT [I t io n and tracking ca n be ad ded. It will, as 
260 RE M 
2 7 0 RE M RETURN SCA N DElr.Y now written , fo llow a flashl ight as so me­
280 FOR 5 1 0 ro 10 o ne w alks across a room. It is left as an exer ­
290 GO S lH< :·,'.lO 
300 NEXT S l c ise for the reader to drop a net over the 
310 RE M perpetrator.
3 20 T~ FM 

330 Ol/T 16 .t : OUT t 6 ' :•c;:·; : r<E H F·RESE r s fE Pl-' F. h: CO NTRIJL l. ER There are a few o th er littl e things you can 
3 40 FOR D=O ro 2 4 try after you 've built t his gadge t. The sketch 
350 OUT 16• 7 

360 REH TAKE ONE CIJU Nf ERC LOCKWT SE STEP on page 80 shows the po rti on of my base­

3'70 GOSUB 550 m ent (the "Circu i t Cel lar ") immedi atel y 
3 8 0 OUT 16 • 6 
390 GOSUB 480 !REH READ SE NSOR adjacen t to the computer system . Afte r 
400 NE XT D m odify ing t he BASIC program of li sti ng 3
41 0 FOR D~o r o 25 
4 20 NEXT [1 to prin t out a num ber on a scale of 1 to 9 (a 
43 0 GO TO 180 period is 0) in d icating re lative in te nsity, and
44 0 REH - RADAR - SE NSOR READ ROUTI NE 
450 RE M A/D I NP UT IS AfTACHED r o I NPUT PORT 16 t urning on a light and lighting a candl e, I 
460 REH LO W LIG HT LEVEL I S A VALUE OF 255 AND H! GH INT ENS ITY initi ated a single scan across th e room . Li st­
470 RE H I S AN IN PUT VALUE OF 0 
480 X= INP l 161 :REH READ A/ D CO NVERTER ing 4 is a printout of that scan. Th e se nsi­
49 0 L= lO !REH PRE SET LEVEL SE f . .• • THIS WOUL D BE A BRI GHT LIG HT tivity of t he device had to be se t very hi gh to
500 IF X<L fHEN GOTO 4 80 
510 RETURN pick up the cand le, and th e result was rather 
5 20 RE M interesting. The scan al lowed the compu ter
530 RE H 

5 4 0 Rl H DELAY TI MER TO COMPL ETE MECHANI CAL MOTI ON BEFORE READING SE NSOR to "see" around t he room in front of it. 

550 FOR T ~O f(I 25 There is an intense li gh t sou rce to the right
560 NE XT r 
570 T~ETURN and a rather low level one to the left. By 

PET APPLE 

PLAY CHESS WITH 

MICROCHESS is the culmination of two years of chessplaying 
program development by Peter Jennings, author of the famous 1K 
byte chess program for the KIM -1. MICROCHESS 2.0 for SK PETs 
and 16K APPLEs. in 6502 machine language, offers S levels of play 
to suit everyone from the beginner learning chess to the serious 
player. It examines positions as many as 6 moves ahead. and 
includes a chess clock for tournament play . MICROCHESS 1.5 for 
BRIDGE CHALLENGER by George Dulsman for SK PETs, Level 11 
16K TRS-SOs, and 16K APPLEs: You and the dummy play 4 person 
Contract Bridge against the computer. The program will deal hands 
at random or according to your criterion for high card points. You 
can review tricks, swap sides or replay hands when the cards are 
known. No longer do you need 4 people to play! .. .. .... $14.95 
ORDERS: Check, money order or VISA /Master Charge accepted; 
programs and cassettes guaranteed. If you have questions, please 
call us at 617-783-0694. If you know what you want and have your 
VISA /MC card ready, you can DIAL TOLL FREE 1-800-325-6400 

YOUR COMPUTER! 

4K TRS-SOs. in Z-SO machine language, offers 3 levels of play (both 
Level I and Level II versions are included and can be loaded on any 
TRS-SO without TBUG) . MICROCHESS checks every move for 
legality and displays the current position on a graphic chessboard . 
You can play White or Black. set up and play from special board 
positions , or even watch the computer play against itself! Available 
now at a special introductory price of only ... . .......... $19.95 
STIMULATING SIMULATIONS by Dr. C .W. Engel for SK PETs, 4K 
Level I and II TRS-SOs, and APPLEs with Applesoft II : Ten original 
simulation games such as Forest Fire. Lost Treasure, Gone Fishing 
and Diamond Thief. progressing from elementary to quite complex 
with most suitable for schoolchildren. Includes a 64 page book 
giving flowcharts, listings and suggested modifications . .. $14.95 
(24 hours, 7 days; in Missouri , dial 1-800-342-6600). Or you can 
mail your order to the address below. Personal Software'" products 
are now AVAILABLE NATIONWIDE FROM COMPUTER STORES. 
Look for the Personal Software•• display in your local store' 

P.O. Box 136-811 Personal Software™ Cambridge, MA 02138 
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incorporating ga in se lection (changing the 
1 M~ resistor in the signa l conditioner) 
under program contro l the computer could 
reduce the ga in selectively to determine the 
origin of each light. 

One further exper iment entail ed taking 
numerous sweeps and comb ining them to 
form a digiti zed compute r picture. First the 
program was changed bac k to a threshold 
detector aga in. As it scanned the 25 steps it 
would print out an aste ri sk (*) for anything 
that exceeded thi s th resho ld and a period (.) 
otherwise. A protracto r was attached to the 
arm of the tripod so th at the angle of the 
refl ecto r co ul d be adju sted by a known in­
crement each tim e the co mputer stopped 
between scans. The result was as illu strated 
in li st ing 5. Th e ten scans fo rm a co mputer's 
eye picture of the wa ll. Aga in , because of 
the dynamic range differences between the 
candl e and the light , the incandescent bu lb 
appears much larger th an it actuall y is. 

Conclusion 

Here 's a simple dev ice that can detect 
and track infrared and visible light so urces. 
See what yo u can do with it. I do n't want to 
leave anyone with the impression that I'm 
waiting fo r a burglar with a million candle­
power fl ashlight to co me tr ipping through 
the woods. This is but o ne sensor in a large r 
system, and the infrared capabilities, whi ch 
I neglected to discuss in deta il , are its pri­
mary application . Starting in Janu ary, I'll 
ex plain computer alarm systems. 

Th ere have been numerous arti cles o n 
light seek ing robots. With this detector it is 
quite possib le that the mechanics and soft­
ware co uld be red uced co nsid erab ly. I've 

_ ... 1 . . . 169731 .... 

Listing 4: A single scan of the room containing the light bulb and candle. 
A modification of the program in listing 3 to print numbers on a scale of 
7 to 9 (a period is 0) indicating relative intensity. 

* . 
* * 
* * * 

* * * 
* * 

Listing 5: Ten sweeps of the room. The relatively large size of the light used 
in the experiment accounts for the large number ofasterisks at the right. 

often thought about building a robot, but 
my mechanica l talent is nonex istent . When I 
can bu ild one with a screwdriver and a so l­
dering iron on ly , I 'II write about it. (My 
thanks to Ll oyd Kishinsky for graphics ideas 
used in this art icle.) 

If you have any com ments or ideas, 
pl ease do n't hesitate to write and include 
a stamped, se lf-addressed envelope. Much 
to my surpri se, I've actually been ab le to 
keep up with correspondence. Some people 
have written to as k whether I sit up nights 
thinking of crazy introductions for my 
articles. You may not believe thi s, but eve ry­
thing has some basis in fact. I've met some 
really strange characters. Wh y create fiction 
when the truth is often so much more 
hil arious! 

Next month : a hexadecimal-octal displ ay. • 

The RANK 68MX16 features: 
• 	 16384 bytes of fully static MOS memory in 4K 

byte arrays. 
• 	 TMS 4044 memory chips with 450ns maximum 

access time. 
• 	 Plug-in compatible with Motorola's EXORciser*, 

Micromodules* and 0-2 Kit. 
• 	 Switch selectable write protect for each 4K array. 
• 	 Jumper selectable base memory address for 

each 4K array. 
• 	 Fully buffered bus interface. 
• 	 SinQle t5V supply. 
• 	 Available in SK version - same board with 8K of 

memory chips - $345. 
• 	 Not a kit-fully-assembled, burned-in and tested. 
• 	 Full six month parts and labor warranty. 
• 	 Shipment: Stock to 30 days. 

RANK PERIPHERALS OF CANADA LTD. 
PO Box 7, Victoria Station, Montreal, P.Q. H3Z 2V4 $495** (514) 364-0432 

1he 16KStatic RAM for your M6800 EXORciser* •Trademarks of Motorola Inc. ••Single quantity price in US funds. 
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Computer Assisted Instruction 


on a Microcomputer 


Melvin Davidson Computer ass isted instruc tion (CA I) 
Director, Computer Center could alter th e de livery of ed ucation pro­
George A Gerhold fo und ly. This has been known fo r yea rs, but 
Professor of Chemistry not much has hap pened in response, partly 
Larry Kheriaty because of ex pensive hardware, and partly 
Systems Programmer becduse uf lack of quality courseware. 
Western Washington University 

Al th ough min ico mputer based CA I systems 
Bellingham WA 98225 

need no t be ex pensive on a per terminal 
hour basis, th e in iti al cap ita l in vestment for 
a small number of terminals is too hi gh fo r 
most school systems. (Our campus sys tem 
costs 30 cents per hour per terminal amor­
tized over 24 ports for five yea rs at 200 
hours per month exc lu sive of terminals.) 
Remote term inals are not attractive because 
of prohi biti ve line costs. Thu s the fi eld 
is open fo r microprocessor based systems. 
Th ey are inex pensive to operate; the ini tia l 
in vestment is reasonab le; th ere are no line 
costs; and individual systems can be tail ored 
for part icul ar ap plica ti ons. Th e difficulty 
with microprocessor based sys terns I ics in 
the second area, the lac k of quality course­
ware. 

Prod ucti on of qu ali ty courscware is a 
demanding tas k which requires ex per·ienced 
teachers as au th ors, ex tensive testing with a 
var iety of students, and repeated editing on 
the bas is of thi s tes ting. Potential auth ors arc 
usuall y no t computer af icionados, so pro­
grammin g in appropri ate hi gh leve l lan­
guages mu st be poss ib le. Tes ting requ ires 
elaborate record keep ing and fil e sorting 
capabi liti es, and the coll ection of results 
from multipl e terminals. Therefore, the 
sy,tem requirements for the development 
of quality course ware impl y use of a multi ­
tennindl, large mem ory system (one bey ond 

Table 7: Oriyina/ desiyn objectives for the CA I system. 

• 	 Turnkey sy stem w i th no front panel swi tch es other than a power switch . 
• 	 Cent ra l operating sy stem and bootstrap loader modul e should be in read only 

memory for cold starts. 
• 	 Hardware components should be available off -the-shelf. assembled . 
• 	 Sys tem should be disk oriented wit h only the immediately required lines of the 

cou rse loaded into main m emory at any one time. 
• 	 Video terminal with 24 lines con ta ining 80 characters, the full ASCII upper and 

lower case character set, and cursor controls. 
• 	 Implement as large a subset of Pl LOT and BAS IC as possi ble. 
• 	 To tal cost of ha rdware exclusive of video term inal should be less than $2500 . 
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the capabili ties of presen t microprocessors). 
Th erefore we decided to deve lop a micro­
processor based system which coul d be used 
to deliver CA I coursewarc whi ch was 
written, tested and ed ited on our campu s 
terminal syste m. In this wdy we can combine 
low delivery cost with qua li ty courseware. 

Our CA I mac hine consists of a micro­
processor, a fl oppy disk and a video ter­
minal. Our deve lop mental system uses a 
Southwest Technical Products 6800 com­
puter, a Mid west Scienti fic In strum ents 
FD-8 fl oppy disk system or a PerCom mini ­
fl oppy di sk system and an Ann Arbor Des ign 
111 video term inal. We have compl eted a 
PASCAL vers ion, are wo rking on a Z-80 
and multiu se r 6800 vers ion, and arc con­
temp lating a 6502 ve rsion. Also, si nce 
December 1977, we have been running tes t 
programs on the SwTPC 6800 sys tem. 

We have ex peri ence with a variety of CA I 
languages includi ng IBM Coursewr iter, a 
variation of Cour·sewriter ca ll ed CW3-WPL, 
an d more recen tl y with PILOT. Our feeling 
is that a PILOT/ BAS IC compos ite is current­
ly th e optimal language for CA I. The Pl LOT 
language is easy to lea rn , fl exib le, an d 
com parative ly easy to impl ement on any 
compu ter sys tern. A Pl LOT/ BAS JC scm i­
compil er· for ms the basi s of our Western 
Terminal Sys tem (WTS} campu s tim esharin g 
se rvice runnin g on Interdata 32 bit mini­
com puters with Telefil e 80 megabyte disk 
units. 

Our initi al microcomputer hardware and 
software des ign ob jec ti ves are sum mar ized 
in table 1. We se t the fi rst three objectives 
to minimi Le the leve l of cxpcn isc required 
both to assemble and to U'l: th e sy, tem, 
because thi s intended to be a produc ti on 
syste m, not ju st a hobby system. Of course, 
if an instructor can assemble hardware from 
kits, that will be an ex tra sav in g. We set the 
fo urth through sixth objectives to al low 
deli very of courses of the size and sophi st i­
cation of the CA I courses curren tl y in use at 
Weste rn. The price is th e lowes t poss ib le 
consiste nt with criteri a o f quality har dware 
and courseware. 

We eventu all y re laxed our pr ice r·estric­
tion sli ghtl y and se lec ted a Sou thwest 



Supe,ram™ 

16K STATIC FOR $299 


Introducing SuperRamT" 16K static memory, the 
one that's leaping tall price barriers at a single 
bound. ltsaves you about$100on the usual cost of a 
big 16K memory for your S-100 system. 

SuperRam™ 16K is the latest in cost-efficient 
memory designs by George Morrow, designer of 
the best-selling ECONORAM* memories. 

SuperRam™ 16K is configured as four indepen­
dent 4K blocks, ead1 separately add, e~:>able and 
write-protectable. Designed to meet the proposed 
IEEE Standard for the S-100 bus (see IEEE Computer, 
5/78), all signals are fully buffered-including 
address and data lines. And Morrow's design uses 
just 11 chips to keep the board uncrowded and 
trouble-free. 

SuperRam™ 16K comes as an easily assembled kit, 
with solder mask and parts legend. 

Circle 255 on inquiry card . 

Ask for the SuperRam™ 16K memory kit at your 
local computer shop. Or if unavailable locally, call 
your BankAmericardNisa or Master Charge order 
to 415-524-5317, 1~4 Pacific Time. Or send check 
or money order to Thinker Toys™, 1201 10th St., 
Berkeley, CA 94710. Add $3 for handling; Cal. res. 
add tax. 

*ECONORAM is a trademark of Gcxlbout Electronics 

A product of Morrow's Micro-Stuff for 

vrrnu~mfu@rr 

~~W~m 12011oth street
J..11,.w&/ ~Berkeley, CA 94710 
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Four Instructions that Comprise the Central Core of PILOT: 

T : 	 T ype the following text . 
A : 	 Accept an edited answe r and assign it as the value of the fo llowing string or 

number variable . 
M: 	 Match the answer with the following one or more acceptable patterns. 
J : 	 Jump to the designated instruction. 

Additional Pl LOT Instructions: 

R : 	 Remar k or comment. 
U : 	 Use a subroutine at the designated label. 
E: 	 End the subroutine and return to the place of cal l . 
C: 	 Calculate usi ng the following BAS IC statement. 

Local Additions to PILOT : 

Continue the previous T : statement. 
PR : A new problem or course frame . 
XI : Execute the following character string as a PILOT statement . 
SJ: Jump to a new segment, preserving symbols but clearing labels. 

Table 2: The instruction 
set that is being used in Techniul Product-. SwTPC 6800 interfaced 
this implementation of to a Midwest Scientific In struments FD-8 
PILOT can be divided into floppy di>k sys tem . The 24 line by 80 char­
three basic parts. There are acre1· req uirement rules out home telev isio n 
four instructions that can terminal kits a t present, though we are 
be considered as the basic conlident that thi> wi ll change now that 
core of the language. The both Vamp and Pi ck les & Trout have home 
second part contains in­ te levision moditicdtion kits avai labl e. 
structions that are not Interested users should be ab le to acq uire 
essential to the operation all th e hard ware, including the video sys tem, 
of the language but make for under $3000 off- the-shelf by the time 
it easier to use. The third our init ial development project is com pl e te. 
section contains instruc­
tions that we have added The Language 
for our own use. 

The PILOT instruc ti on set th at we are 
u> ing is summ ari zed in tab le 2. Th e values of 
arithmet ic and character strin g va ri ab les 
can be included in the tex t of a T: command 
if precedec.J by a #or a $, respect ive ly, (T : 
=X3, T : $13 ). This feature can be used, For 
exampl e, to sen d spec ial charac ters to a 
terminal 1·or graphics effects. One line of 
input is accep tec.J by an A: in truction, 
multipl e spaces are comp ressed to single 
spaces, autom at ic upper and lower case 
edit in g i> performed as spec ifi ed, <1 nd the 
re'>po n>e optiorM ll y may be saved in d strin g 
or- nurn eri c<1 I v<1r iable. The last res ponse 
acce pt ec.J can be compar·ec.J with a >pec ified 
pattern stri ng which may in clude the speci .tl 
charac ters * to ma tch one charac tcr, % to 
>ign il·y space or end, & to match multiple 
ch&acter>, and 1 to match one '.> trin g ur 

L abel Conditions for Execution 

y The last match was successful. 
N The last match was not successfu l. 

Table 3: Conditional labels 
E 
c 

An error flay was turned on . 
The last relational cond it ioner 

that can be added to was t rue. 

statements to affect 
order of execution. 

the 0 - 9 Th e last A : instruction has been 
repetitive ly executed the desig ­
nated number of times. 
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another. The resu lt of th e match is an inter ­
na ll y kept yes or no . 

Any command can be made conditional 
by add in g the labels in table 3 be tween the 
command code and the colo n follow in g it. 
In addition, execution of any instruction is 
made cond it ional by enc losing a BASIC 
logical expression, ca ll ed a relati o nal con­
ditioner, in parentheses between the com ­
mand and its fo ll owing co lon. Th e comm and 
will be executed only if the compar ison is 
true: 

T( X < 3): 

Any instruction can be labeled by an as ter isk 
fol lowed by from one to six characte r-, : 

*LAB -I T : 

Th e destination of the J : command is a labe l 
(J : I a be I ) ; a Ii n e nu m be r ( J : nu m be r) ; th e 
last acce pt (J: @A); th e nex t match (J: @M); 
or the next probl em frame (J: @P). 

There are three >ta tement mod ifi ers H, J 
and S. An H modifier can be added to a T 
command (TH :) to suppress the autom atic 
new line sequence (li ne feed and ca rriage 
return) at th e end of an ou tpu t lin e. Th e 
match jump code MJ: i<; use d to auto­
matically jump to th e next M: insrr-uction if 
no match is found, and the matc h code MS : 
fo ll owed by a pattern all ows minor >pe llin g 
er rors of one wrong charac ter or an in verted 
pair of characters. 

There are some limi tations on the BASIC 
statements which can be included direc tly in 
a C: instruction, but because one of the lega l 
sta tem ents is the CALL sta tement, th e C: 
instruction imbccls th e entire cx tendecl 
BASIC language into PILOT. Howe ve r, 
on ly five BAS IC instructions <1re e>senti al 
for executi on o f programs (INPUT, PRINT, 
DIM, LET, IF _.. THEN ). The o ther BASIC 
commands make programming easie r, but 
are not essenti al. We have chose n to make a 
majo r sav in g in the mic roprocesso r memor y 
and system compl ex ity by limitin g the 
BASIC to th ose five in structi on>. 1::. x tencled 
BASIC progra ms will be written .rnd tes ted 
on the campus terminal sys tem and then 
machine tra nsl a tec.J into the fiv e essenti al 
instru c ti on>. ·1 hese five will be transla ted 
into 1-'ILOI as fo ll ow-,: 

BASIC Microl-1/LOr 

INPUT A : 

PRINT T : 

IF . .. THEN (re l<1tiona l co nc.Jiti o ner) 

LET C: LET 
DIM C: DIM 

Thus the onl y two BASIC imtru ctions which 

http:speci.tl


A COMPLETELY REFURBISHED "SELECTRIC" 

ASCII TERMINAL FOR THE SMALL BUSINESSMAN 


OR SERIOUS HOBBYIST. 


The AJ 8411/0 Terminal. 

rtow with RS232 interface. 

rtow available from dealers. 


Demand for our AJ 841 1/0 
computer terminal has been 
great. And now that we've finally 
added RS 232 interface, it will 
get even greater. So while you 
can still order it direct from us, 
now you can also buy it from 
dealers around the country. 

HOW TO ORDER DIRECT FROM AJ 
1 . 	Make cashier's check or money order 

payable to Anderson Jacobson, Inc. and 
mail to : 

Anderson Jacobson, Inc. 
PERSONAL COMPUTER TERMINAL 
521 Charcot Avenue 
San Jose, CA 95131 

2. 	 You will be notified when your unit is 
ready for shipment. Allow six to eight 
weeks for delivery. 

3. 	Shipments direct to you require a collect 
freight charge (FOB San Jose) plus $25 
for a special shipping carton ; no tax 
necessary outside California. Shipments 
to nearest AJ office include freight in the 
$35 handling charge and require 
applicable sales tax at pick-up location . 

4 . 	For warranty or repair service, return 
unit to local dealer or to designated AJ 
service location. 

Available only in U.S. 

Circle 10 on inquiry card . 

The AJ 841 features: 
• 	 Choice of Serial RS 232 or • Off-line use as typewriter 

parallel interface • Documentation included 
• 	 ASCII code • 	 30-day warranty - parts and 
• 	 14.9 cps printout labor 
• 	 High quality Selectric printing • Mail order shipments to AJ 
• 	 Reliable, heavy- duty Selectric office or direct to you. 

mechanism • EBCD keyboard . 

Warranty and service 
available from your local AJ dealer­

or from AJ offices in: 
Atlanta/Boston/Chicago/Cincinnati / 

Cleveland /Columbus/Dallas/ 
Detroit/Hackensack/Houston/ 

Los Angeles/New York /Philadelphia/ 
San Jose/Washington , D.C. 

Full warranty information 
available on request. 

Order with coupon-or from 
your local AJ dealer 

For location of your nearest AJ dealer 
call toll-free: 800/538-9721. 
(Calif. residents call 408/263-8520) 

1:1 ANDERSON 
~JACOBSON 

CLIP AND MAIL WITH ORDER 

Select interface : 0 RS 232 @$1195 or 0 Parallel @ $1095 

0 Ship direct to me (freight collect, FOB San Jose, plus $25 carton , and California sales tax 
if applicable) 

O Ship to AJ office (applicable sales tax plus $35 shipping /handling) 

Number of units 	 $ _________ 

Sales tax $ -------- ­
$35 shipping /handling or $25 carton $ -------- ­

TOTAL $ - ------- ­

CITY------------ STATE _____ ZIP ______ 

PHONE ( 
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will be legal when included directly after the 
C: will be 

LET variable = expression and 
DIM 

In our first version of the system we have 
included floating point scalers, arrays of one 
and two dim ensions, and varying length 
strings. The usual BASIC arithmetic and 
logical operators +,-,*,/,EQ,NE,L T,GT,LE, 
GE,AND, OR and NOT are provided as well 
as the built-in functions ABS,INT,RND 
CHR,ASC,FIX and SGN. In addition we 
support th e string operations of 1 ! (con­
catenation), MID (midd le), LEN (l ength) , 

Table 4: Optional automatic features that 
may be added at the head of the program. 

Label Function 

u Translate all input to upper case. 
L Translate all input to lower case . 
s Remove all spaces from input. 
E Enable automatic use on any 

input beginning with@. 
G Enable the GOTO command. 
w Erase the label table. 

Retro-Graphics™ 


XLA (translate) and INS (in str ing) . Sub­
routine call s in BASIC will not be supported 
in the microcomputer version of the soft­
ware , but the equivalent can be obtained 
by copying the subroutines in the appro­
priate places during machine transl ation. 

In a later vers ion we will add th e ex po­
nentiation ** operator, a compl ete range of 
built-in scientific functio ns, string arrays 
and file handling with : 

Fl : disk address, stri ng variable 
FO : disk address, string variabl e 

for moving the va lu e of a string var iable in 
from or out to a file at th e given address. 
The segment jump wi ll be replaced with an 
instruction to clear the labe l tabl e, and a 
disk jump instruction will be included for 
multiple diskette courses. Programs begin 
with a header containing the optiona l 
automatic features in table 4. Additional 
headers can be imbedded within the course. 

Conclusion 

In summary the microprocessor based 
CAI system will execute all instructions 
included in PILOT on our multiterminal 
campus system. Most programs written in 
extended BASIC will execute on th e system 
after machine translation . Exceptions requir­
ing auth or reprogramming include matrix 
operations, ON GOSUB, ON ERROR, 
OPEN, CLOSE, DEF, READ, RESTORE , 
DATA, CHAIN. The ea rly version of the 
system requires 9 K bytes o f memory, 
including a floatin g point arithm etic pac kage 
from Technical Systems Consu ltants. In 
addition we mu st provide wo rkspace. We 
expect to fit the early version of th e com­
plete system into 16 K bytes of memory 
and the late r version should fit into a 20 K 
byte system. 

Obviously it is possible to write course­
ware in whatever language is avai lab le and 
to use that courseware without ex tensive 
testing. But untested materi al in an inappro­
priate language tends to be second rate. 
The object of our project has been to 
provide access to hi gh quality, tested, 
existing courseware at low cost to those 
who would otherwise have to pay telephone 
and computer costs at a network center. 
For that reason we have not provided for 
convenient course author ing or ed itin g 
on the microcomputer system. 

Because an effo rt to establi sh a national 
standard for PILOT is underway, we suggest 
that programmers undertaking implemen­
tations of PILOT contact the authors for 
the most recent documentations.• 
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Introducing

the first user·oriented 


software. 

Your business system is worthless until you 

learn to use the software . That used to take weeks . 
Autoscribe™ and Bookkeeper™software by 

M1cr0Source are different Here , at last , are 
packages you can use the fll st day Because 
they 're created for you , the user. 

Autoscribe is the new low-cost word pro­
cessor software for North Star-based systems. 
A powerful bubiness system that lets you 
control paper work. Less than $8000 for 
the com plete system with hardware , soft ­
ware an d documentation . 

Bookkeeper is for accountants. For 
half the price of comparable packages, 
a firm can perform - and control ­
virtually all client write-up functions . 
On a North-Star system, under$ 7500. 

Here's what happens before 
MicroSource introduces any soft­
ware . We work with the au thor to 

turn his software into your software . Documen­
tation is developed that continues the user 

philosophy 
Then , after field testing , we distribute to leading 

computer stores through M icroAge ~M the nation 's 
largest independent microcomputer distributor. 

How about support? We believe you 're 
buying a piece of the future , a system that 

should become more valuable with time . 
So updates are released regularly En­
hancements , enabling the software to 
utilize other hardware. are developed . 

And we maintain communications. 
This isn 't just an idea. It is now 

Autoscr ibe and Bookkeeper are 
at your dealer now Stop in and 

see for yourself . Once you 
see MicroSource software 
in action , you 're convinced . 

Dealer inquiries 
invited . 

MICRO SDUACE IM 

1425 W 12th Place • Tempe , Arizona 85281 • Phone : (602) 967-1421 
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In order to gain optimum cove rage of 
your organizati on's computer confer­
ences, seminars, workshops, courses, etc, 
notice shoul d reach our office at leas t 
three months in advance of the date of 
the event. Entries should be sent to: 
Event Queue, 8 YTE Publications, 70 
Main St, Peterborough NH 03458. Each 
m onth we publish the current con tents 
of the queue for the month of the cove r 
date and the two following calendar 
m onths. Thus a given event may appear 
as many as three times in this sec tion if 
it is sen t to us far enough in advance. 

November 3-5, Third West Coast Com­
puter Faire, Los Angeles Convention 
Center. This is a conferen ce and ex po­
sition on personal comp uters for home , 
business and industry . For more details 
about this computer faire, write for a 
free copy of the Silicon G ulch Gaze tte . 
Contac t Computer Faire, POB 1579 , 
Palo Alto CA 94302, (41 5) 851-7075. 

November 5-8, Computer Applications 
in Medical Care, Washingto n DC. This 
IEEE spo nsored symposi um on com­
puter applications in medi ca l care is 
designed to inform ph ys ic ians and health 
care profess io nal s about current and 
potential applications of computer tech ­
nology to patient ca re ; and to identi fy 
areas of future research and deve lopment 
that need to be addressed. Co ntac t 
Abund 0 Wist , PhD , general chairman, 
Medical Co llege of Virginia, (804) 
770-4957. 

November 6-8, Asilomar Conference on 
Circuits, Systems and Computers, 
Asilomar Hotel and Co nfe ren ce 
Grounds, Pacific Grove CA. This con­
ference , sponsored by the IEEE Com­
puter Society, will delve into areas such 
as circuit theory and des ign , communi­
cation and control systems, computer 
systems, computer aided design , etc. 
Contact Donald E Kirk , Electrica l 
Engineering De pt, Na va l Postgraduate 
School, Monterey CA 93940. 

November 7-9 , Mini/Micro Computer 
Conference and Exposition , Astrohall, 
Dallas TX. The co nfe ren ce portion of 
this show will featu re approximately 28 
sessions covering both app licatio n and 
design topics. Th e exposition will fea ture 
hundreds of product displays. Contact 
Mini/Mi cro Computer Conference and 
Exposition, 5528 E La Palma Av, Suite 
1, Anaheim CA 92807, (7 14 ) 528 -24 00 . 

November 11 -12, Colorado Computer 
Coral, Denver Me rchandise Mart, Denver 
CO. Contact Denver Amateur Compute r 
Society , 12805 W Stanford Av, Morrison 
co 80465. 

November 13-15, Data Processing Oper­
ations Management, Chicago IL. This 
three day seminar will emp has ize the 
manageme nt skill and techniques app li ­
cable to th e data process ing operat ions 
function. Contac t Phillip M Nowlen, 
directo r, Ce nter for Continuin g Edu­
ca tion , The Unive rsity of Ch icago, 
1307 E 60 th St, Chi cago IL 60637. 

November 13-16, COMPSAC, The 
Pa lme r House, Chicago IL. The IEEE 
Computer Society's second international 
computer software and application con· 
feren ce . This conference will bring to­
gether computer practitioners , users and 
resea rchers to share their ideas, experi­
ences and requirements for applica tions 
software, management techniques, and 
software development support, including 
automated techniques. Contact Wallace 
A Depp, executive director , Processor 
and Computer Software System Divi ­
sion, Bell Laboratories , Naperville IL 
60540, (312) 690-2111. 

November 13-1 7, Advanced Interactive 
Computer Graphics, UC LA. This course 
is designed to broaden the perspective of 
sc ienti sts, enginee rs and compute r pro­
fess ion als who already comp rehe nd 
basic interactive comp uter graph ics co n­
cepts. The course will conta in the la test 
concepts and properties in both current 
and next ge ne rat ion hardware and 
software. Con tact UC LA Extens io n, 
POB 2490 1, Dept K, Los A nge les CA 
90024. 

November 15-17 , Software QuaIity 
Assurance Workshop : Functional and 
Performance Issues, San Diego Hilton 
Hotel , San Diego CA. Sponsored by the 
ACM SIGmetrics and S IGsoft grou ps, 
this workshop is conce rned with current 
experiences and new developments in 
software quality assurance . Papers will 
be presented on a ll aspec ts of q uali ty 
assurance. Contact JoAnn Lockett, The 
Rand Corp, 1700 Main St, San ta Moni ca 
CA 90406. 

November 19-22, The 11th Annual 
Microprogramming Workshop , Asilomar 
Conference Ground, Pacific Grove CA. 
This workshop will provide a for um for 
the discussion and comparison of design 
techniques for firmware and for the 

.,ee1ne 

BrighterWriter™ 


at 

these stores. 


Arizona 
Byte Shop. Tempe, AZ 
By1e Shop. Tucson. AZ 
California 
Jade Computer Products. 

Hawthorne. CA 
By1e Shop, Lawndale. CA 
Computer Center. San Diego. CA 
Byte Shop. San Jose. CA 
Byte Shop. San Rafael. CA 
Computer Store. Santa Mornca. CA 
Connecticut 
The Computer Store. Windsor Locks. CT 
Colorado 
Computer Technology Denver CU 
Hawaii 
M1crocomputerSystem llonolulu. HI 
Illinois 
lllmo1s Microcomputers. Noperv1llP I ~ 
Iowa 
Memory Bank. Davenport. IA 
Kansas 
ComputerSystemsDes1gn. W1ch11a KS 
Louisiana 
M1crocomputersof New Orleu11s. LA 
Massachusetts 
CPU Shop. Churleslowr 1. MA 
Computer Marl Wu It hum. MA 
Michigan 
Newmur 1Computer Lxchu r 1ge. 

A1H1Arbor Ml 
United M1crosystemsC01 porat1or1 

Arm Arbor. Ml 
Hobby Electror J\CS. f'\11 it Ml 
Computer Mort l<oyul uuk, Ml 
Nebraska 
umo ilu Cornpu1erStore Un1oho. NE 
New Hampshire 
Computer Mort. Nusiluo. NII 
New Jersey 
Compu1er Mori lselu. NJ 
New York 
Mmi Micro Murt Syracuse NY 
Ohio 
Cybershop Microcomputer Systems. 

Columbus. UI I 
Doyton Computer Marl Daylon 0 11 
2ls1 Century Shop 

Cmcmna11 OH 
Oregon 
:<ec1ure\J0!1Compu1erComprn1y 

r.U\JCI ie ' [< 

Compu1e1 Purhwoys Ur dm.iled 
Solem Ci[, 

Texas 
Micro Mike's .Arnunl10 I": 
Ir 11eruc11ve Cun 1µuters. 

Hous1011. rx 
Byte Shop Richardson TX 
Virginia 
Con .pu1ers P.us A.ex indnu VP, 
iLeCom~ ·uier Place :wur1oke VA 
Washington , D .C. 
.;eorgetowr, Con 1µu1ers 

Wastm,gton DC 

Computerland 
ot n 1ost s1ores 

Integral Data Systems, Inc. 
14 Tech Ci rc le , Nat ick, MA 01760 

(6 17) 237-76 10 
96 November 1978 © BYTE Public~tions Inc 



Pay a little bit more 

and get a printer that's 


brighter than your computer.

The BrighterWriter~M 


When a few dollars more buys 
you a first-class impact printer, 
why settle for a toy? The Brighter­
Writer gives you quality to start 
with.And versatility that stays 
even if you outgrowyour 
present personal computer. 
Built smart like the big ones. 

The BrighterWriter's a smart 
printer. There's a microcomputer 
inside. It outwits even the bigger, 
higher-priced printers. So you 
get versatility to do all kinds of 
printing.And power to grow on. 

Prints 1at, skinny, 
tall, small.* 

This printer can 
be as creative 

·:::::f: as your imag- t/·.. 
r·: abcck:-f ination. Stretch 

out your char­
acters.Squeeze them close. 
Make them high. Low. 
Bold. Banner. You name it. · · -$'~ .. 
Plugs into your computer. 

No matter what personal 
computer you own or plan to 
buy; the BrighterWriter plugs in. 
Simply and quickly: Hundreds 
of BrighterWriters are working in 
Apple. TRS-80, Heathkit S-100 
and many other personal 
computer systems right now. 

Pictures and 1ancy !L......o"'""~,,,.ill~,. 
symbols.* ..······ ........ ····.... ·" ·.... ··· ..... · 

The BrighterWriter 
draws out your ere- ::.;r.;: --~·- !\',)!

·ii:···· 
ativity: You can print 

:~)· .:;!: : : · .anfmli:~ 
drawings, graphs, 

diagrams,bold symbols, or just 

about any graphic you can 

imagine. 


Picture your page as thou­
sands of dots. The BrighterWriter 
can fill in the dots, plot them con­
tiguously; stack them, or scatter 
them.And its special set of gra­

phic characters 
/\ .... 1:.: :.... . lif' th:-·: ·:::· .~.: :.•; 	 s1mp ies e 


process. 
c: c Dc~ Prints any char­
E~ ::::: f" .i.· acter a typewriter 

can. Faster ... 
The BrighterWriter can print 

plain and simple.With 7x7 dot 
matrix clarity: You get all the let­
ters, numbers, and standard 

symbols of a 
regular 

-$'.;~~ bAub:ghter .;:li::. ···:;::· =€::;;1: =i::;;i: 

typewriter.At up 
to 165 characters/sec. 
Ordinary paper. 

Fancy or plain,the Brighter­
Writer prints on ordinary paper. 
Better yet it prints on many 
shapes of paper.Single sheets. 
Roll. Fanfold. 

Want more copies? The 
BrighterWriter prints multiple 
copies without extra adjustments. 

Four easy buttons. 
Operating the BrighterWriter 

couldn't be simpler.Up-front con­
trols are easy to get to. A power 

button to turn it on. A test button to 
self-test your printer. A paper feed 
button to advance the sheets or 
forms. A line feed button to 
advance the paper a line at 

a time. 
·!:H:i. =i:;;;l: .::~~.. =i:;;;l: 	 Prints 

any-which-way. 
The BrighterWriter comes in 

two models. The IP-225. at $949, 
gives you a BrighterWriter with 
tractor-feed drive for precision 
forms control. This one can 
handle everything from labels to 
8W' paper widths. 

It has eight form lengths and 
gives you all the features of our 
IP-125. 

.1· ··!:·· 	 .::· .:· .:· 

Our IP-125, 
friction-feed ,BrighterWriter 

has a 96 character set and 
prints on 8V2" wide paper. 

Upper and lowercase. It prints 
expanded characters. too. 
You can choose a RS-232 serial 
or parallel interface. $799 

Lots o1 goodies. 
There's more. Choose all kinds 

of options for your BrighterWriter. 
Up to 132 characters per line, var­
iable character densities. larger 
buffers, special graphics pack­
ages. interface cables.and more. 

Give us a call or write.Integral 
Data Systems. 14 Tech Circle, 
Natick, MAOl760, ( 617) 237-7610. 

Better yet, see the Brighter­
Writer at the store nearest you. 

Integral Data Systems, Inc. 
"'.lomeof these udv .rntuge~ requHe extru cu~t options 
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~~micro 

See the exci ting 16 -bit world of Alpha 

Micro di your local Alpha Micro dedler. 
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supporti ng hard ware . lnfurm al inter· 
action be twe en groups wo rkini,: in 
>imilar re>e.tr ch and appliL.tllon env iro n · 
ments wi ll hii,:hlight the topicdl sessiun . 
f-or more informdtion contact Dr Ali ce 
C. Parke r , Mi cro · I I program chairmdn , 
Dept Elec tri ca l Engineering , Cdrne gie ­
Me ll on Uni ve rsit y, Pittsburgh PA 15 2 13, 
(412) 578 -2472 . 

Novelllber 27-29 , European Com muni ­
ti es Symposium on Comp uter Aided 
Design of Digita l El ec tronic Circui t> and 
System s, Hote l Hilto n, Brussels HEL­
G l UM . Th e a im of the symposium is to 
d issem inate the results of th e Computer 
Aided Design t/ectronics Study unde r­
tdken by th e European con1munities and 
furth e r to present an assessment ot th e 
s tate of the arl of tec hniqu es, p1ob lcir. 
area; and possibili ti es of funher deve lop 
ment; in th e field of co mpu te r <ii ded 
des ign of digita l elec tro nics. Contac t 
Kencss Be lgium Congress SA , Ru e de 
l ' lndusl rie 17, 1040 Brusse ls HE LG IUM, 
(02) 230 09 53. 

November 2 7-December 1, Micro Pro ­
gran1mini,: Worbhop , Lafayette IN . This 
5 day hand;,-on dd vance d programming 
workshop is for individuals interested in 
developing skills required to plan, 
prepare, tes t and documen t 6800/680 1 
microprocessor appli ca ti ons softwa re. 
Con tdd Jeril yn Williams, Wintek Corp , 
902 N ':Ith St , Lafayette IN 47904. 

November 28 -30, 9th Annual Canadian 
Computer Show , lntc rnatiunal Cc nu e, 
·1oron to CANAL>A . Produ cts di sp laye d 
di thi s show will include : computer and 
data processing eq ui pmen t , supplies dnd 
>c1 vice s, 111Clud ing mi nicomputers , peri · 
pheral h• rdwa rc and soft wd1e. keyp unch 
>erv1tes, cunsu lting and contract pru· 
g1Mi-1ming and timesharing. Co nt ac t 
Industr ial 1 rade Shows o t Canada, 36 
Butterick Kd , 1 oronto Ont.rio M8W 
328 , (416) 252-7791. 

December 3-5 , 9t h North A111erica11 
Computer Chess Chdrnpionship, ~h e 1 · 
a ton PJrk Ho te l, W&shin gton L> C. I he 
19 78 annual mec ti11 g of th e Associa tion 
for (0111puting Macl1rnc1y viii be the 
sit e o f thi s lhcss ~h J 1 np i on>h 1 p I h is will 
be J 4 ro un d ~wiss s ty ic lourn Jmc nt 
w1li1 IJJrt1c1pJ11 ts ICS ll idC <.i to CO llo 
pu 1crs . r wo roun ds will be plJyc d on 
Dec.em ber 3 ("I Pl\I J11d 7. 30 PM) , one on 
f\ londay (i 30 Pf\1) J nd th e IJs t rou nd on 
Tu esd ay (7 :30 PM) Deadl1 r.c iur cnt11cs 
rs Oe to bc t 20 Lo n tJ Cl Prof f\l M Ne\\ 
bcr .1 . S,chool o l Compu te r ~ d cnc.: , 

M,C, 11 1 Unh·crsi ty . f\ l0nllca l ()uc bcc 
113A 2KG C1\ N,\D,\ 

Dccembe1 4-6 , l 'J/8 Ann ual Co11fc1e11ce 
of th e A•,o c1 at ion fo1 Compu u ng 
Mach inery , ~hc 1 J tu n PJ1 k Ho te l, 
WJs hin gtu11 [J C Con tac t Dr l<icl1J 1d 
Au sling . Ucpt o f Com pi.; tcr '.:> cic 11 cc , 
Ur.i·:crs ily o f M J~y l J nd , Co llege PJ1h. 
MD 20 74 2, (JO I ) 4 .'i4 2004 . 

Decer 11bc1 4 -6 , Mi11i con1r· ,;1cr> J11d Di s 
ii1bulcli P1ocess ing, 1\llu1 , [.1 CA . I h1> 

3 day seminar wi ll ex amine the uses , 
eco110111ics , progran1111in g and i111p le111cn · 
t&ti on of minicompu ters. Cu nt&ct Philip 
M Kowlen , dir ec tor , Ce nter for Con ­
tinuing Ed uca tion , Th e Uni ve rsity of 
Ch icago, 1307 E 60th St, Chi cago IL 
606 37 . 

December 6-8 , Data Processing Oper ­
ations Management , Washington DC. For 
details, see Nove mber 13-15, Ch icago . 

Dece111ber 12- 14 , Miclcun/78, l>dll a; 
Convention Ce nter, High Techno logy 
electroni cs show and con ve nti o n. Con· 
tac t Electro nic Conve ntions In c, 1:1 
Segund o CA, (80 0) 42 1-68 16 (to ll free ). 

Decembe r 13 , Computer Networking 
Symposium . ~pomore d by the IEl:E 
C.on1pu ter Socie ty's 1 ech111cdl C.om 
mitte e o n Computer Cornmunica t1 ons 
and the Ins titute tor Com puter Sciences 
dnd Technology of the Nat ional Hureau 
of Standards. T his sympo;,ium will high ­
li ght papers of practi ca l and research 
ex periences co ncernin g bo th com puter 
and communication ne t works. Contact 
L>r George Cowan , Compu ter Sciences 
Corp, 6565 Arlington Blvd , rail s Church 
VA 22046. 

December 13 -15 , Distributed Mini ­
computer Networks, l: x ecut ive Towe r 
Inn , Denver CO. This semi nar wi ll 
ad dress the minicompu ter from th e 
viewpoin t of th e distributed ne twork 
user. rh e structure and ma nagement of a 
large da ta bdSc dnd soft ware p rob lems 
with th e trade -off;, of langudgcs u til iLed , 
hardware types, input dnd output 
op Li o ns, device contro ll ers , >yste111 
failur e dnd reco ver y, sa111p le ap(.l lica tion 
case stu dies and th e econom ics of mini ­
compu te r application s will be cove red 
in de pth . Con tac t ril e In s titute tor 
P1ofessional Educa tion, ~ u itc 60 I , 190 I 
N rort Myer Or , Arli ngton VA 22209 , 
(70 3) 527-87 00. 

January 15-1 7, Minicon1puters dlld Di s­
tr ibuted Pruce»ing , ~an r ran ci> CO. F01 
details , sec Dece111bcr 4 -6, At lanta . 

JanuMy 17- 19 , Di>t ributed Minico111 
pu te1 Net;>, orks, R.arnad a I1111 . A il1n gto11 
VA For dda rl s, sec Uccc111bc1 13 IS , 
Denver. 

January 24-27 , lnt e1 11 dt1 v11 dl M1 cro~om 
put ers /M111i co mputers M I CI Opl OCC SS OI s 
· 79/Japan , I ld1 u111 1 l: x h1b1ti un Len lcr. 
I o k, o Con tdcl ISUvl , 222 W Ad ams 51. 
Chi ,Jgu IL 60606 , (3 I2j 2b3 -48b6 

Ja11uJ1 y 30-february I , Co111111unica ti o11 
Nc two 1k> Cunfe1ence and l: xpos1l ion , 
ShctJ tun P.i1 h. Ho te l. W.1sh1ng to 11 DC 
Des igned LO br mg 10gc thcr , omrnu1 .i 
CJ ll Ol 1 network USC I S, i...O r1 SU ILJnt s , \\. n 
do1s J nd 1cguldt01 y o lf1 cld lS so tlut 
issues ,.1 n be d1scu ;,ed Jn d ana ly n d 
Ii 1> pdlii cu la il y J imc d dl exec uti ves 
dl1d ma nagers who (.lurchdSe co111 rnu11i ­
ca ti o n produ c ts and services. Contdct 
I he Co n1 e1ence Con1pany, 60 Aust in St , 
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Can you upgrade to 16-bits 

on a tight budget? 


Let me introduce you to the 16-bit 
world o f Alpha Micro. Consider all the 
advantages of upgrading your present 
8 -bit system with the first fully integrated 
concept o f hardware and software . A 
concept that provides a ll the features of 
a 16-bit minicomputer, yet retains all the 
fl exibility, periphera l options, and low 
cost of S -100 bus systems. 

Now you can have much of the sophis­
tication that was previously restricted to 
only the mini 's . .. Multi -User, Multi-Tasking, 
Time -Sharin Memor Mana ement 
Disk-File Mana ement and yes, Periph ­
eral Incle endence. 

Come o n, Join Alpha Micra's 16-bit 
world ... You can do it on an 8 -bit budget. 
Five subsystems let you expand your 8 -bit 

Circle 4 on inquiry ca rd. 

Of course! 

system capability as your needs, and your 
budget, allow: 

AM -10016-bitCPU.Twoboard S-100 
bus compatible microprocessor set, com­
plete with software - a year and a half 
fi eld proven reliability. 

AM-200 Floppy Disk Controller. 
S-100 bus compatible supports PerSci 
277 and Wangco 87 disk drives. 

AM-300 Six Port Serial 1/ 0. S -100 
bus compatible provides six fully pro­
grammable RS -232 ports. 

AM-400 Hard Disk Subsystem. S-100 
bus compatible interface and CALCOMP 
Trident series drives (25, 50, 80, 200 and 
300 megabyte configurations) . 

AM-500 Hard Disk Subsystem. S-100 
bus compatible formatter-controller and 

CDC Hawk 10 megabyte hard disk drive. 
All Alpha Micro systems are fu lly soft­

ware supported including the new com ­
pletely integrated, minicomputer class 
accounting system which consists of sev­
eral hundred programs. 

For more information see your local 
Alpha Micro dealer or write or call. 

~alpha
~~micro 

17881 Sky Park North 
Irvine, California 92714 
(714) 957- 1404 
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Defining a 

Language: PL/B 

On the 6502, reg isters 'X and 'L will 
occupy fo ur byte> in pdge Lero of memory. 
When indexing i> used, th e 6502 regi> ter 
X wi ll be lo<1decl with th e otfse t, dnd th e 
indirect indexed ddclre»ing 111ocl e will be 
used . The 6502 r·egister Y will be permdnent ly 
loaded with d Lero, dnd will be U>ed tor 
index ing without dn o ttset. 

Symbo l Names 

Symbol s start with J lett er· whi ch is fo l­
lowed by letters dnd digi ts. -1 he >y mbo l md y 
co nta in internJ I bl.ink > (which Me igno red ) 
dncl ma y be Jny lengt h. In PL / 13 <1 11 b lank , 
Cdr ridge return :i ncl line feed ch.u-c1cters dl'e 
ignored . 

Th e sy mbo ls in th e PL / B IJnguJge Jre o f 
th ree di st in ct ty pe>: 

I. name for datd sto r<1ge Med 
2. nJme for· d procedure (subroutine) 
3. name for c1 constan t (p<lr<1 meter) 

The nJ111 e for a co mt ant is used when so me 
pdl'ameter will hdve the >J 111 e comtdnt vJluc 
for Jny o ne co mpilc1tio n of the PL / B pro­
grJ111, but nldy be ch<1 ngecl for ,mo th er 
co mpil <1t ion _ 

Constants 

Octdl number> dl'c preceded by th e bdck 
J r-row or· it > eq ui vale nt. The 111c1xi111um 
oc ta l number allowed i, +--37 7, except rn 
ar·ithm etic state111ents using the 'L or 'X 
register when the max imum is ..--- 177777. 

HexJdcci mJI numbers <Ire preceded by $. 
The number of digit> in the hexddeci111<1I 
numb er must be d multipl e of two. In datJ 
drea ini ti,ili1:<1t ion o f "declaratives," d hexJ ­
decimJI number may be dS lo ng c1~ desired; 
in arithm etic sta tements using the 'L or 'X 
register, it must have four di git s; for th e 'A 
register it 111ust have two digits. 

Bir1dl'y co nst ant s dl'e preceded by %. -I he 
number- o f digit s in th e binJry nu111 be1- mu>t 
be a 111ultiple of e ight. In dec l<1ra tives, th e 
nu111b er llldY be dny length; when using t he 

D avid L Wilson 

Engineeri ng Computing L ab 

8 554 Engineeri ng Bldg 

University of Wisconsi n 

Madison WI 53706 

About th e Author 

David Wilson 1vorks for 
the University of Wis­
consin a; a syste111s en­
gineer, applications pro­
grammer und lechnical 
writer. One of his current 
pro/eel; is re1vriting 
FORGO, a diagnostic 
FORTRAN compiler in 
the C language (see 
Oc/ober 1977 BY ff). f-le 
has an MS and A /JD in 
computer sciences from 
the Unf1 1ersi ty of W1s­
consin. 

The perso n who writes a software package 
for microprocesso rs is faced with d difficult 
choice . If th e package i> written in BAS IC, 
it wi ll use d lo t of 111 emory dnd exec.:ute 
slo wly. Certain o per·dti o ns, such as "shift" 
and "excl usive or," which the microprocessor 
Cd n do easily, Me not avdi lab le in th e stdnd­
ard BAS IC language. On the other hand , 
if th e packdge is wr itten in dssemb ly l<ln guage, 
it will not be po rtable. Fom se parate ver>io ns 
might be needed fo r th e 8080, Z-80, 6800 
and 6502. 

Thi s arti cle gives an initi<ll proposJI for 
th e middle leve l ldngudge PL/B. As in dSsem­
bly language , th e programmer is given access 
to those operdti ons th at 111 icroprocessors 
Cd n do easi ly . PL / B programs wi ll be compiled 
in to machin e langudge; th ey will not be 
interpreted dS in BAS IC.PL/ Bis no t Jn easy 
la ngudge; it is a lmost as difficu lt to write d 
progra 111 in PL / B dS it is to write it in o ne of 
th e asse111b ly languages . On the other hJnd, 
PL / B programs will be portable. 

The fir st pan of thi s discussion de>c rib e> 
th e PL / B l<1nguJge . It is writte n for th e 
experienced J>semb I y Id nguage program mer. 
The second pdr-t, writt en for the perso n who 
hd> pr·evio usly i111pl emented an dsse111bler 
or BAS IC interpreter, dea ls with how th e 
PL / B langu.igc co uld be implemented. Th e 
PL / B la nguc1gc is designed to be easy to com­
pi le: J PL / B compiler sho uld fit into dn 8 K 
byte computer. 

Registers 

Tabl e I gives th e names of the regi ster-, 
in PL / B and the correspond ing registe rs to 
be used on th e 6800, 8080, Z-80 and 6502. 

The apostrophe in front of the reg iste r 
ndm e distingui shes the register from a 
symbol name_ 

On th e 8080, if ind ex ing with dn offse t 
is used , HL is loaded with the offset, <1nd DE 
i> ddded to HL . If indexing without an 
oftse t is used , DE is 1ust transferred to HL. 
In e ither Cdse, HL is th en used for th e mem­
o ry refe r·e nce . 
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'L or 'X regis ter, i t mu st have 16 digi ts; for 
th e 'A regis ter, it mu st have eigh t digits. 

Deci mal numbers have no prefi x. In 
dec larati ves, th e dllowable ra nge is - 128 to 
255. Of co urse th e numbers -·1 and 255 , fo r 
cxd mpl e, arc rea ll y the sa me b it pattern . 
Th e onl y di ffe rence is wheth er th e number 
is >cen d'> being signed o r un signed. In an 
M it hmet ic stat ement, th e dllowdb le range 
(sec tdb le 2) depend s on th e register bei ng 
used. 

In an arith me tic statement usi ng 'L, an 
alphanumeri c constan t is the two ASCII 
charac ters immediatel y fo ll owing a ''. For 
th e 'A register, it is th e f i rs t charac ter 
fo ll owi ng a ". In dec larati ves, the constant 
is the str ing of charac ters su rrounded by "s . 
I f d " is to appear within th e strin g, it must 
be doubl ed. That is, " " within such a strin g 
woul d resul t in just one " bei ng stored in 
memory. In alph anumeri c constants, blanks, 
ca rri age re turns and li ne fee ds arc no t 
ignored. 

One o th er comtant is t he ad dress corres­
pond ing to a sy mbo l. This is indicd ted by 
preced ing th e sy mbo l wi th @. Th is t y pe o f 
co nst dn t mdy be used onl y wi t h th e reg isters 
'L or 'X . An address cons tant may be o ffse t 
by using the fo rm : 

@ >y mbo\ # const<1 nt 

For cxJm ple: 

@TA BLE#I O 

wo uld give the Jddre>s of the by te ten by te'> 
PJ>t TABLE. 

Dec lardtives 

r hc form o f d declara t ive whi ch wi ll d>Sign 
>Olllc memory >pdce for d sy mbo l <1 11d give 
t h in i t idl vJ lues for t hdt by te or by tes is: 

sy mbo l , v<1 lue list ; 

The ; is u.,cd to end dl l Stdtcments in PL / B. 
The va lue l ist is co mpo.,ed of o ne or mo re 
con>l dlll '>, '>epdl'dted by commas . The 
'>Ylllbo l is dssigncd the ddd res> of th e fi rst 
by te t ill ed fro m th e va lu e li st . For cxd mple: 

SYM BOL TA BLE," " ,$0000; 

wo uld '>C l up th ree by tes co ntd ini ng d blank 
<111cl two binary 1crocs. SYM BO L TABL E 
wou ld be a-,s igncd the dddrc'>s of th e f i rst 
by te. 

l he EQU (eq ui vdlcnce) operdtio n of 
mdny d'>'>C mbler., is do ne dS fo llow-,: 

symbo l ,=symbo l 

0 1 i f· dn o tf.,e t is used: 

Register Type PL/B 6800 8080 Z-80 6502 

8 bit register 'A A A A A 
16 bit regi ster 'L M BC BC M 
index regi ster ·x x DE IX M 
carry bit ·c c CY CY c 

Table 7: Registers used by PL/Band in the more popular microprocessors. 

Register Range Table 2: Summary of allo wable 
'A 128to 255 ranges for registers used in PL/B. 
' L - 32768 to 65535 Register 'A contains eight bits. ·x 
·c 

O to 65535 
0 to 1 Registers 'L and 'X contain 76 

bits. 'C is used as a flag. 

Symbol Direct Reference 

sy mbol # constant to ge t an offset 
# constant absolute address 
# 'X via index regi ster, 

no offset 
# ' X #constant via index register 

with offset Table 3: Various way s to address 
memory locations. 

symbo l ,=sy mbo l # co nstant ; 

or i f th e sy mbo l co rrespond s to an abso lute 
address : 

symbo l =# co nstant ; 

or i f th e symbo l is the name fo r a co nstant 
pa rameter : 

sy mbo l ,= co nstant ; 

Fo r exa mpl e: 

END O F TABLE, = TABLE# 1O; 

wi ll Jss ign the sy mbo l END OF TABL E th e 
address o f th e by te whi ch is ten by tes past 
TA BL E. 

The ORG (o ri gin ) operation o f many 
a>sc mblers is done as follo ws: 

# constdnt ; 

(Remember that th e cons tdnt may be the 
address of d symbo l wi th dn offset. ) 

To rese rve a block o f memory without 
giving dny initidl vd lues, the fo rm is: 

sy mbo l ,+ co nstant ; 

Fo r exa mpl e: 

T A BL E ,+ 100; 

wou Id set ds id c I00 by tes for TABL E. The 
bytes would all be initiali zed to binary 
zeroe'>. 

Declaratives will co me at th e beg inning of 
th e program befo re th e f irst procedure or 
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Circle 235 on inquiry card . 

Our MacroFloppy™ 
goes twice the distance. 

Introducing the M1cropolis MacroFloppy'" :1041 and :1042 disk drive sub­
systems For the S-100/ 8080/ Z-80 bus. Packing 100% more capacity into a 
5X -1nch floppy disk than anyone else. 143K bytes. to be exact For as li ttle 
as $695For$695. 

The MacroFloppy 1041 comes with the Micropolis Mod I floppy packaged 
inside a protective enclosure (without power supplyl. And includes an S-100 
control ler. Interconnect cable. Micropolis BASIC User's Manua l. A diskette con­
taining M1cropol1s BASIC, and a compatible DOS with assembler and editor. 
The 1041 is even designed to be used either on your desk top, or to be inte­
grated right into your S-100 chassis. 

The MacroFloppy 1042 comes with everything the 1041 has. and more. 
Such as d c regulators. its own line voltage power supplv. and, to top it off. 
a striking cover. Making 1t look right at home just about anywhere 

Both MacroFloppy systems are fu lly assembled. tested. burned-in. and 
tested again For zero start-up pain, and long term reliability. They're also 
backed up by our famous Micropolis factory warranty 

And both systems are priced just right $695 for the MacroFloppy:1041 
and $795 for the MacroFloppy 1042 

You really couldn't ask for anything more. 
At Micropolis, we have more bytes in store for you. 
For a descriptive brochure, in the US ca ll or write Micropolis 

Corporation. 7959 Deering Avenue. Canoga Park, Ca liforn ia 91304. Phone 
1213) 703-1121. 

Or better vet. see your local dealer. 

MICROPOLIS™ 
More bytes in store for you. 

load ( rotate left 
store ) rotate right 

+ add <<shift left 
subtract >>shift right 

& and .@ push 
\ or =@ pull 
t exc lusive or t t complement 

+& add with carry negate 
-& subtract with carry 
.+ decimal add 

decimal subtrac t 

between procedures. No sy mbo l, other thdn 
a procedu re name, may be used before it is 
defi ned in d declarative. A lso, a memory 
byte or pair of bytes is normally referenced 
by giving the correspo nding sy mbo l. How­
ever, th ere are other ways to reference a 
memory locat ion dS shown in tab le 2. The 
co mpl ete li st is summari zed in table 3. 

Arithmetic Statements 

The form o f an arit hmeti c sta tement is: 

arena-of-action o perat ion-li st ; 

The " arena of action" is a regi ster name o r 
memory reference. A ll t he operat io ns in th e 
operatio n li st w ill t ake place in th at register 
or memory locc1tion. The opera tions are 
summar ized in tabl e 4. Any operation in the 

Table 4: Summary of all 
operations performed by 
PL /B. 

f irst col umn must be followed by a memory 
refe rence o r a co nstant. Operations in the 
second co lumn must not be followed by a 
memory reference or a co nsta nt. If a co nstant 
is used , th e PL / B co mpil er wil l produce an 
instruction with an immediate operand . 
A spec ial check is made for the o perat io ns 
+ l and -·1. For these, PL / B will produ ce 
in crement and decre ment instru ctions . For 
exa mpl e: 

'A +l .WHERE (.WH EN.@; 

wi ll increment the prev ious co ntents of t he 
accumulato r , store th e resu lt at WHERE, 
rotate th e accumulator and ca rry bit left , 
store that result at WHEN, and also push 
it o nto the stack. 

Not all o perat io ns will be permitted for 
all possib le arenas of action. For exa mple, 
if th e arena of actio n is a memory locatio n, 
o ne may not add to it th e co ntents of 
another m emory locat ion. That is: 

PL ACE + INCR; 

would not be allowed, but: 

'A =PLACE +INCR .PLACE ; 

wo uld be allowed . 
The shifts are log ical shifts. They are 

equi va lent to setting 'C = O; and then rota t­
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MetaFloppy™ goes 
The M1cropo l1s MetaFloppy'" gives you more than four times the capacity of 
anyone else·s 5X-1ncl1 floppy Because 1t uses 77 tracks instead of the usual 35 . 

The field-proven MetaFloppv. with thousands of units delivered. comes 
1n a complete family of models And. like our MacroFloppy'" family of disk beyond.drives. MetaFloppy is designed for the S-100/ 8080/Z-80 bus. 

For maximum capacitv. choose our new MetaFloppy·1054 system Which 
actual ly provides you with more than a million bytes of reliable on-line stor­
age For less money than you'd believe possible 

The MetaFloppy.1054 comes complete with four drives 1n dual config­
uration A controller Power supply Chassis. Enclosure. Al l cabl ing. A new BASIC 
software package And a DOS with assembler and edi tor There's even a built­
1n Autoload ROM to eliminate tiresome button pushing 

If that's more storage than you need right now. trv our 
MetaFloppy·1053. with 630.000 bytes on-line. Or our Meta­
Floppy 1043. with 315.000 bytes on-line. Ei ther wav. you can 
expand to over a m1ll1 on bytes on-line in easy stages. when you 
need to Or want to 

In other words. 1f your appl1cat1on keeps growing, we've got 
vou covered With MetaFloppy 

Tl1e system that goes beyond the floppy. 
For a descriptive brocl1ure. 1n the U S. ca ll or write Micropolis 

Corporation. 7959 Deering Avenue. Canoga Park. Ca lifornia 91304 
Phone l213J703-1121 

Or better vet. see vour loca l dealer 

MICROPOLIS™ 
More bytes in store for you . 

ing. On the 6502, th e right ro t<1te is done by 
d >ubro utine. 

PL / B does no t use ldb cls Jnd GO TO 
commJ nds. It does require stru ct ured pro ­
gramming, whi ch is a superio r meth od for 
o rg dniLing a program in o rd er to ma ke it 
ea>ic r to debug Jnd e<1s ier fo r o thers to 
und erstand. Three structures are used in 
PL / B: procedu res , if-e lse-e nd i f, <1 nd loo p­
end loop . 

Procedures 

Th e fo rm o f a pro cedure (subrout ine) is: 

PROCEDURE name [ 

executable statements 

l he first (mai n) procedure is unnamed. 
When the bo t tom of d nam ed procedure is 
reached, co ntrol returns to th e procedure 
that. Cd ll cd it. Wh en th e botto m of th e main 
procedure is reached, co nt ro l re turns to th e 
syst em mo nitor . The fi nd! proced ure of d 
prog r<1m is fo llo wed by an ex trd ] to mark 
th e encl o f th e program. 

A proced ure i ~ ca ll ed by: 

! PROCEDURE name; 

o r, if th e procedure i> at dn db>ol ute Jcfd re>s: 

! #constant ; 

or , i f th e procedure adcfre>s is in 'L : 

I # 'l ; 

This la st poss ibilit y is im pl ement ed by stor ing 
th e co ntents o f 'L into dn upco ming JSR 
in st ructio n . If the prog ram is to be sto red in 
read only memo1·y, the contents o f 'L arc 
stored in a J MP in stru ction in program mable 
memory, and then a JSR is done to thdt JM P. 

An argu men t list may fol low th e proce­
dure ndmc. The li st may co ntai n o nl y co n­
stants, but remember th dt th e dddress of d 
sy mbol is d co nstdn t (therefore, ca ll by 
address is poss ible) . Th e form o f the Mgu­
men t li st is id enti cdl to th at of an initidl 
v<1 lu c li st in d cfeclMdti ve. The co nst dn t s 
are pl dced in memory direct ly fo ll ow ing th e 
JSR to th e procedure. For ex<1 mple, d 

possible Cd ll co ul d be: 

!MULT IPLY, @T IM ES ; 

f f -e lse-encfif Structure 

The form o f thi s structure is ei th er: 

logical-expression ? 
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equal 
!= not equal 
> greater than 
< less than 
>= greater than or equal 
<= less than or equal 

Table 5: Relational tests 
used by if-else-endif state­
ments. 

statements done 
if expression true 

or: 

logical-expression ? 

statements done 

if expression true 


statements done 

if expression false 


The simplest form of a logical expression 
is a logical relation: 

arena-of-action operation-list test 

The operation list may be empty. The test 
is a relation followed by a memory reference 
or constant. PL/B will generate a compare 
unless the constant zero is used and some 
previous operation would have set the 
condition register. The possible relations are 
summari zed in table 5. 

A logical expression may also be made up 
of several logical relations connected by && 
or ~ . If a logical relation is followed by&&, 
and if the relation is false, control imme­
diately passes to statements which are to 
be done if the logical expression is false or 
to the end of the structure if there are no 
such statements. If it is true, the next logical 
relation is tested. For example: 

'A =N >O && 'A =M +l .M <O? 
'A=l-1 .I; I 

If N is greater than zero, then M will be 
incremented, and the resu It checked . If 
that result is negative, I will be decremented. 
If that result is zero or positive, I will not 
be decremented. On the other hand, if N 
is zero or negative , not only will I not be 
decremented, but M will not be incremented 
either. 

If a logical relation is followed by\\, and 
if the relation is true, control immediately 
passes to the statements which have to be 
done if the logical expression is true . If it 
is false, the next logical relation is tested. 
For example : 

'A=N>O\\'A=M+l .M<O? 
'A =I - 1 .I; I 

If N is zero or negative, then M will be incre­

mented and the resu It tested. If that resu It 
is negative, I will be decremented. If that 
result is zero or positive, I will not be decre­
mented. On the other hand, if N is positive, 
I will be decremented, but M will not be 
incremented. 

Loop-end loop Structure 

The form of this structure is: 

statements within the loop 

When the computer reaches the bottom of 
the loop, it will start again at the top. The 
loop is exited by using the!; statement within 
an if-endif structure. For example, the 
following will execute a loop ten times, 
using location I to save the count. 

'A =10 . I; 
[ 

statements in loop 

•A =I - 1 . I == 0 ? ! ; I I 
The ! ; may also be used to exit a procedure 
early. Multiple exclamation points may be 
used, in which case that many loops (possibly 
including the procedure itself} will be exited. 
In the example above, the test to exit the 
loop was put at the end of the loop_ This is 
not required . The test may be at the start of 
the loop or even in the middle of the loop. 
One loop may contain several conditional 
exit instructions. 

All programming needs documentation so 
it can be understood. Comment lines start 
with an *and finish with a ; like any other 
statement. 

Input/Output 

Input devices will be assigned to letters 
of the alphabet. They will be referred to by 
an * followed by the letter . The standard 
input device will be * I; the stand ard list 
output device will be *L; the stand ard 
device for object program output will be *O. 
A program to echo input would be: 

(('A =*I .*L; J)] 

The MULTIPLY procedure in listing 1 
is an example of the use of the PL/B language. 
It leaves in 'L the product of 'A and the byte 
pointed to by the argument following the 
MULTIPLY call. 
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Our competitors hated 

the KI.M-1* at $245! 


No wonder; the KIM-1 microcomputer was less money for more 
features than other microcomputer boards. 

But KIM-1 users loved us. Up until this week, for only $245, 
you could own a completely assembled microcomputer board with 
1 K RAM, 2K ROM, cassette and serial interfaces, 15 1/0 lines, 
2 interval timers and a six digit LED display. With MOS Technology's 
comprehensive 6502 mpu instruction set. And the best documen­
tation in the business. 

And now the 
KIM system is the 
most expandable 
at any price. A motherboard {KIM-4), memory expansion board 

{KIM-38), editor/assembler (KIM-5), prototyping 
board {KIM-6). All available now. 

Just about the only problem potential 
KIM-1 users encountered was the 

fact that the KIM-1 was in short 
supply : demand kept growing faster 

than our expanding production . 
But not any more. 

Will they hate KI.M-1 

even more at $17995? 


That's right: $1 79.95 . For the same, superb r----------------------­
microcomputer. And available now. Further 0 Yes . . . I want KIM-1s @ $179.95 now. * 
evidence of the power and ability of Commo­ 0 I 'm enc losing my check in the a mt. o f $ ____ 
dore's semiconductor and computer divisions. 

0 Please charge this to m y c re dit ca rd:A synergism of MOS Techno logy's leadership 
0 Mas ter Ch arge 0 BankA me ri ca rd /VISA 

in the design and development of mpus, RAMs 0 Ameri can Express 
and ROMs together with Commodore's know­ My Card No. Expires ___ 
how in mass production and mass marketing. 

Name (print) _______________ 
Here's how the line-up looks now: 

Address _________________ 

Rockwell Synertek RCA VIP Commodore 
AIM65 VIM MOS KIM-1 
$375 $269 $245 917995 

City_________ Sta te __ Z ip ___ _ 

*Calif. residents add 696 sales tax (San ta Clara County - 6096). 

0 Pl ease send me in fo rm ation on th e KIM Expansion Modul es . 

We wonder what our competitors 0 Pl ease suppl y me with the name of yo ur nea res t dea ler. 

are saying now! Commodore/MOS• 901 Ca li fo rni a Ave. • CA 94304 
Dealer inquiries invited (4 75) 326-4000* KIM is a registered trademark of Commodore Bus. Mach., Inc. 
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MULTIPLI CAND ,+ 2 ; 
MULTIPLI ER ,+ 1; 
PRO D UCT ,+ 2; 

MULT IPLY [ 
' A .MULT IPLICAND ='1 ; 
•GET RETURN ADDRESS FROM STACK, COPY TO ' X ; 
•ADD 2 , PUT R ESU LT BACK ON STACK FOR R ETURN; 
' L = @ .'X +2 .@; 
• LOAD ADDRESS PO INTED TO BY 'X I NTO 'X; 
' X =.:'X; 
•GET AND TEST MULT IPLIER ; 
•IF MULTIPLIER N < O, REVERSE SIGN OF BOT H ; 
* MULTIPLIER ANO MULTIPLICAND ; 
' A 	=='X .MULT IPLI ER < 0? 

' A =O - M U LT IPLI ER .MULT IPLI ER ; 
' A =O - MULT IP LICAND # 1 .MULTI PLI CAND # 1; I 

•CONVERT MU LTI PLICAND TO 16 BIT NUMBER ; 

' A =MULT IPLICAND # 1 < 0 ? 'A =- 1; : 'A =O; I 

'A.MULT IPLICAND; 

'L =O .PRODUCT ; 

• GO THROUGH L OO P FOR EACH BIT IN MU LT IPLI ER ; 

• IF L AST B IT O F MU LTIPL IER ON ; 

*ADD MULTIPLI CAND T O PR ODUCT; 

• THE N DOUBL E MULTIP LICAND, AND SHI FT; 
• MULTI PLIER RIGHT ON E BIT; 
['A =MULT l PL I ER == 0 7 !; I 


' A >> .MU LTIPLIER ; 

'C == 1 ? 


' L =PRODUCT +M ULTIPLICAND .PRODUCT; I 
' L =MULTIPLICAND +MULT IPLICAND .MULT IP LICAND ;] 

' L = PRODUCT; ] 

Listing 7: An example multiplication program in PL/B. This 
program leaves the product of 'A and the contents of the 
address pointed to by 'X in 'L . 

Don't wait 'till it's 
too late... 

Order small quantity 
Continuous Tax Forms 

At last... 
Continuous Tax Forms are now available in small 
quantities , as few as 50. 

Available forms include : 
• 3-8 part W-2 
• 	 1099 • 1087 
• 	 1040 • 941 

oc~;:·;"S:;;;;'C~ 

18350 Blackhawk St. . Northridge. CA 91326 

Phone : (213) 368-5891 

Conditional Compi latio n 

If all th e logical rel ati ons within the 
logical ex pression o f an if-else-end if structure 
consist of a sy mbolic name for a constant 
being compared to another co nstant , then 
the result of the logica l expression will be 
determined by th e PL/ B compi ler during 
co mpi latio n. If it turns out that some state­
ments cannot be executed , because the log i­
ca l ex press ion will either always be true or 
always be fa lse, then no code will be gener­
a ted fo r th ose statements . Normally, the 
if-else-endif stru cture is per mitted only 
within a proced ure. However, conditional 
compil ation may be used in the declaratives. 
Th e cond it io nal co mpil ation feature could 
be used , fo r exampl e, to produ ce different 
versio ns of a progra m acco rd ing to how 
much memory is availab le. 

In o rder to keep the PL / B co mpil er small, 
cond it ional co mp ilation and sy mbo lic names 
for constants cou Id be handled by a separate 
precompiler progra m analogo us to a macro­
asse mbl er's macroge nera t ion pass. The pre ­
compiler would eliminate th e conditional 
compil ation ifs along with any skipped code 
and subst itute the co rresponding constant 
for any sy mboli c name of a constant. 

This compl etes th e spec ifica t io n of the 
PL/ B language itse lf. The rest of this ar ticl e 
consid ers impl emen tat ion prob lems. 

Symbol Table 

Th e sy mbol tab le will in iti all y be: 

SYMBOL TAB LE," ", $0000; 

NEXT will point to the next ava ilab le spot: 

NEXT, @S YMBOL TABLE#3; 

Every character in the symbol tabl e will be 
fo llowed by an address. Whil e look ing for a 
symbol , the compiler first checks to see if 
the current characte r matches the character 
in the symbol table. If it does no t, the assoc i­
ated add ress will te ll the compiler where to 
look next for a match . If th at ad dress is zero, 
then this is a new sy mbol, and the rest of its 
letters must be stored sta rt ing at the pl ace 
poi nted to be NEXT. If it does match th e 
character fr om the symbol table, then the 
compil er moves up three bytes, and tries to 
match the nex t character of th e symbo l 
sta rt ing at thi s point. The co mpil er will use a 
binary zero for end -of-symbol charac ter . 
Once th e end -of-symbol character is matched, 
then the defi niti on of the sy mbol can be 
fo und by moving up three bytes. A sy mbol 
definition takes three bytes: one byte te lls 
what kind of symbol it is; the other two give 
the sy mbol's address. 

Th e fo ll ow ing ro utine is used to get a 
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Everything you ever wanted 

in a video interface. 


(Automatic scrolling, cursor, erase function s, etc .) 

And less. 

(Stand-a lone-requires no processor.) 

VIB -1000 . Shown octuol size . 

NPC's NEW VIB SERIES. FROM Sll995 

Don' t let the low price foo l you. These ore not kits. They ore ful ly assembled and 
tested boards . N PC's custom CRT Processor Chip is the secret behind the entire 
fami ly. A ll perform character en try and cu rso r cont rol fun cti ons ou tomoticol ly. 
They execute a ll normal cursor com mands as well as more sophis ticated functi ons 
such as erase page, erase to end o f line, etc. Text automati cal ly sc ro ll s when 
cu rsor reaches bo ttom o f page. Di splay fo rmat is fi xed a t 16 li nes o f 64 
characters for o ptimum eff ic iency 

VIB-1000 All standard features described above . $129.95 
VIB-2000 All features of the VIB- l 000 plus FOREGROUND AND BACKGROUND 

video modes, SCREEN PROTECT and READY / BUSY handshake. $159 . 95 
VIB-3000 All lectures of the VIB-2000 plus SCREEN READ capability $169 . 95 
VIB-20005 Serial interface (RS-232C) vers ion of the VIB-2000 . $189. 95 

Nucleonic 
Products 
Company 

6660 Vane! AvenueWhere Pricing is as 
Canoga Park , Calilornia 91303 · (213) 887-1010 
Telex 69 -8481 · TWX 910-494-1954 

A 0 1v1s1on of OuMont Electronics Corporation 

Important as Technology 

If vour local computer store STEP SYSTEMS, INC. NATIONAL ELECTRO SALES 
does not have NPC's new V/B 4815 West 77th Avenue 12063 W Jefferson Blvd . 
se ries yet, con tact the distribu tor Minneapoli s, MN 55435 Culver Ci ty, CA 90230 
nearest you to o rder direct. (6 12) 831 -3644 (2 13) 39 1-6294 

DEALER INQ UIRIES INVITED 
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SEARCH [ 

'X ; @S YMBOL TABLE ; 

[ [ ' A ;;#'X?!;/ 

'A .@; 
'L ;tfX # l ;; 0? 

' L ; NEXT .# 'X # l .' X ; 
'A ; @; 
[ 'A .# 'X ; 

' L ; Q .# 'X # l ; 
# 'X ;; 0? !; I 
'X+1+1+1; 
!GET CHARACTER; 
'A < "1 \\ 'A> "Z \\ ' A > " 9 && 

'A < " A? 'A .@;Q;/ I 
'A ; Q .# 'X # 3 .# 'X # 4 .# ' X # 5 ; 
'L ;'X +6 .NEXT; 
!! ;/

'X ; ' L; 

' A 

' A ; @;] 
; ; 0? !; I 

!GET CHARACTER ; 
'A < " 1 \\ 'A > "Z \\ 'A > " 9 && 'A < " A? 

'A .@ ; Q;/ I 
'X+1+ 1+1 ; 
'A ; @; I 

Listing 2: This is a search routine which 
tries to match a given symbol against those 
contained in the symbol table. When the 
routine is finished, 'X contains the address 
of the symbol definition and 'A contains the 
character following the symbol. 

characte r from the input. It is not used when 
constructing an alph anumeri c constant. 

GET CHARACTER [ 
[ 'A =*I !=" && 'A!= 

+- 12 && 'A != +- 15 ? 
! ; I l 

'A> +- 137? 'A -+-40; /] 

The routi ne in li st ing 2 searches for a matc h 
for a given symbol. When the routine is 
entered, the first letter of the symbol is 
already in 'A. Wh en the routine ex its, 'X 
points to the symbol definition (all zeroes 
for a new sy mbol), and 'A has the special 
characte r that follows the symbol. 

Forward References 

Unlike an assembler, PL /B will be a 1 pass 
com pil er. Thus at times it will have to back­
track and insert addresses in code already 
generated . This is done by generating an 
ent ire ly separate line for the loader in order 
to stuff the one or two bytes into the address 
area of an instruction . 

Consider. first a forward reference to a 
proced ure . The type byte in the symbol defi­
niti on for the proced ure will not onl y reveal 
that this is a procedure, but that it still is not 
defined. In this case, the so-called address 
actuall y points to a list of places where the 
address mu st be inserted when its value is 
known. Each ce ll of this list will be five bytes 
long, of which only four are used. This type 
of ce ll will also be used to keep a status stack 
for the if-else-endif and loop-e ndloop struc­

tures current ly in use. The cell wil l contain 
two addresses: the first two bytes will con­
tain the address of the next ce ll on the li st 
(or zero at the end of the list) , and the next 
two bytes will contain the address where the 
procedure 's address should be placed when 
the program is loaded . 

Let LOC be the current program counter, 
FREE be the pointer to a list of free ce ll s 
(this list is initiall y em pty), and let 'X point 
to the symbol defi nition for the undefined 
procedure . The ro utine of listing 3 will add 
the forward reference to the symbol's for ­
ward refere nce I ist. 

The routine in li sting 4 fills in the address 
when it is known. Let LOC contai n the 
address of the procedure and let 'X point to 
the first cel l of the address insertion list . 
OBJECT CODE is a routine that produces 
object code . The byte which goes ou t is 
placed into 'A and the address where it goes 
when loaded is placed into 'X. 

It is necessary to keep a status stack of 
structures in use. For this stack (last in first 
out, LIFO list, not the hardware stack) all 
five bytes of a cell wil l be used. The fift h ce ll 
marks the " type" of the ce ll. The possibilities 
are summarized in tab le 6. Thus, there wi ll 
be two stack entries for every loop , and one 
entry for each if currently active. 

When an if is compiled, the code for the? 
will be a branch if tr ue to the code fo ll owing 
the ?, and then a JMP instruction to make 
the possibly big jump over the code when 
the condition is fa lse. The code for a && 
would be set up to branch to this )MP in ­
struct ion if the preceding condition is fa lse . 
The code for ~ and && do set up loca l fo r­
ward references, which can be handl ed in a 
manner similar to the method given above. 
Of cou rse, these add resses are relative and 
onl y use eight bits. 

Automicall y Indented Listing 

A separate PL / B listing program shou ld 
be provided whic h wi ll provide an automati ­
ca ll y indented li sti ng. St ru ctured programs 
are much easier to read if they are properly 
indented. In an automatical ly indented 
li sting, the listi ng program removes any 
indenting the user may have done (it skips 
leading blanks) and indents the li sti ng 
accordi ng to the structure present in the 
user's program. For each leve l the listing 
program should produce two characters at 
the start of the line: a vertical bar and a 
blan k. Remember, if a line starts with a:, it 
reduces the " leve l" by one for that line on ly . 
If a vertica l bar is not ava il ab le a slash or 
exclamation point might be used. The result 
is a colum n of vertical bars stretching betwee n 
the top and bottom of a structure. If the 
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progra mmer has made some mi sta ke in struc­
tures , (s) he may easi ly spot it fro m such a 
listi ng. All trailing comments should be 
started at th e same column, if poss ibl e. 

Each line of th e li sting should be preceded 
by four charac ters givi ng the loca ti on cou nter 
and a blank . If the lin e star ts wi th a #(an 
O RG command ). the loca ti on printed should 
be the o ne given in th at line. If a ,= opera­
ti on is used (an EQU operation) , th e resulting 
va lue fo r th e sy mbol should be give n.• 

TEMP ,+ 2 ; 

TEMP2 ,+ 2 ; 

FREE , $0000 ; 

LOC ,+ 2 ; 


FORWARD I 

'X .TEMP; 

' L =r'X = 1 .TEMP2 ; 

!GET CELL; 

' L = LOC .n-'X ,,,2 =TEMP2 .= 'X ; 

'X .' L =TEMP; 

' L . .;;' X -'1'1; I 


GET CEL L I 
'X =FREE == 0 ? 


' X = NEXT; 

' L = NEXT +5 .NEXT ; 

' L = =' X .FREE ; 11 


Listing 3 : Routine to add 

forward references to a 

symhol 's forward re ference 

list. 


"Address" Field 
Type Contents 

Address of the start of a 
loop. 

2 	 Link to address insert ion 
list for loop end. Used for 
1; instruct ions. 

3 Place to put address for 
or I (else-endif) . 

4 Place to put address for 
(:already found) . 

Table 6: Various address field types. 

CHA IN I 
I 	 'X.TEM P == O?! ;I 


'X =.;;'X # 2; 

'A = LOC; 

!OBJECT CODE ; 

'X+1 ; 

' A = LOC# 1; 

IOBJECT CODE ; 

'X =TEMP; 

!FREE CELL; 11 


FREE CELL I 
'L = •t' X .TEMP2 =FREE .zz X ; 
' X .FREE =TEMP2; I 

Listing 4: This routine 
takes the forward re ference 
list generated by listing 3 
and fills it in when the 
address is known. 

Practical Microcomputer Programming 
PRACTICAL MICROCOMPUTER PROGRAMMING: THE INTEL 8080 by W J Weller, 
AV Shatze l , and HY Nice. 

Here is a comprehensive source of programming information for the present or 
prospecti ve user of the 8080 microcomputer, incl uding moving data, binary arith ­
metic operations, multiplication and division, use of the stack pointer, subroutines , 
arrays and tables, conversions, decimal arithmetic , various 10 options , real time clocks 
and interrupt driven processes, and debugging techniques. 

This 306 page hardcover book is well worth its $21 .95 price and should be in every 
8080 or Z -80 user's library. 

r----------------------------------------------------­

PRACTICAL MICROCOMPUTER PRO ­
GRAMMING : THE M6800 by W J Weller. 

This second volume of the Practical 
Microcomputer Programming series ad ­
dresses the problems of applications pro ­
gramming at assembly level for the M6800. 
In 16 chapters and more than 100 formal 
examples, the fundamental techniques of 
assembly level programming are applied to 

the 	solution of specific problems with the6800. Nowhere theoretical, it is a thorough 
and detailed methods text for the beginning 
and intermediate application programmer 
using the 6800 . Hardback . $21 .95. 

City__________________State ______ Zip ______ 

PRACTICAL THE INTEL 8080 @ $21 .95 $_____ 
MICROCOMPUTER 
PROGRAMMING : THE M6800 @ $21 .95 $ _____ 

POB 428 
8ITS1nc 

Postage $. 75 ea. $______
25 Route 101 West 
Peterborough NH 03458 Postage outside USA $ 1.00 $______ 

Total $ ______ 
0 Check enclosed 

, ­.• ­ 1 
. --·__I 0 9 ·,1 1MC # -----+----+----+---- Exp. Date-----­-i miil _ __ BA # ------1'------1-----+----- Exp. Date _____- 1 0 8 111 
~ 


~ Signature__________________________ 

_) 
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THE WIRED SOCIETY by James 
Martin. 
0 T his is a fasci nating and not-to 
distant account of what the future might 
be li ke, changed by the new te lecom­Making a list? munications technology. Prefaci ng hi s 
discussions with historical as we ll as con­

DR DOBB'S JOURNAL OF COM­
PUTER CALISTHENICS AND ORTHO ­
D 0 NIT A, volume I edited by Jim C 
Warren. 
0 Th is is a collect ion of everything 
from the first year of Jim Warren's 
outstanding journal. 359 pp . $13.00 (no 
photo). 

YOUR HOME COMPUTER by James 

White. 

O A clearly written nontechnical de­

scription of personal computers that 

required no prior knowledge of com­

puters or electronics. Yours for $6.00. 


GETTING INVOLVED WITH YOUR 

OWN COMPUTER by Leslie Solomon 

and Stanley Viet. 

0 Whether your interest in business 

applications, word processing, education, 

security, computerized video games, 

computer art and music . Robots, or 

amateur radio, this book will get you 

sta rted and keep you on the right track . 

216 pp. $5.95. 


UP YOUR OWN ORGANIZATION! by 

Donald M Dible. 

0 A great handbook on how to start 

and finance a new business, this is the 

most comprehe nsive reference we've 

seen on the subject. 372 pp . Available 

for $14.95 in hardcover. 


HOW TO PROFIT FROM YOUR 

PERSONAL COMPUTER by Ted G 

Lewis. 

0 If you have wanted to use your 

personal computer in a prof itabl e 

manner, and you feel you need som e 

help planning programming techniques 

for common business applications, thi s 

book is for you. 191 pp. $7.95. 


BASIC AND THE PERSONAL COM ­

PUTER by Thomas A Dwyer and Margot 

Critchfield. 

0 After giving an in -depth co urse in 

BASIC, the book discusses microcom­

puter hardware, graphics. word pro ­

cessing, sort ing, simulati on and data 

structures. Easy to read and informative. 

438 pp. $12.95 (no photo) . 


TV TYPEWRITER COOKBOOK by Don 

Lancaster. 

O A complete guide to low cost tele­

vision display of alphanumeric data , 

several chapters of which were publi shed 

ahead of the book in early issues of 

BYTE magazine. $9.95. 


THE CHEAP VIDEO COOKBOOK by 

Don Lancaster. 

0 This latest in Don Lancaster's series 

of hardware books continues w here 

t he TV Typewriter Cookbook leaves 

off . New, inexpensive video disp lay 

circuits (and the software to drive 

them) are described. 256 pp. $5 .95 (no 

photo). 


Check here 
for new 
ideas 

Scientific and engineering 
probl•"'-aolvlng
wit., ,.,. 0 -uter 

APL AN INTERACTIVE APPROACH 
Second Edition, Revised by Gilman and 
Rose. 
0 Here's an excellent way to introduce 
yourself to the APL language . Gilman 
and Rose have ex t ensively updated their 
popu lar book to include the latest infor­
mation about APL and the various forms 
now in use. $ 11 .95. 

SA RAGON by Dan and Kate Spracklen. 
0 Written about the West Coast Com­
puter Faire chess champ, "Saragon," 
which is a program in Z-80, this book is 
available for t he first time in October 
1978. $ 14.95 (n o photo) . 

temporary refe rences, Mart in lu res the 
reader into an impending technica l 
revolution, which wi ll change corpor­
ations, change government , and changes 
the l ives of everybody. $ 12 .95 hardcover 
(no photo). 

MICROPROCESSOR INTERFACING 
TECHNIQUES (Expanded 2nd edition) 
by Au st in Lesea and Rodnay Zaks. 
0 Now avai lable in thi s newly rev ised 
edition featuring: new material on 
"useful circuits,"an enlarged floppy disk 
sec tion with new double density con­
trollers, updates on LSI control lers- and 
much more. Including bas ic concepts 
and techniques , this book is a very com­
prehensive handbook on interfac ing. 
416 pp. $9 .95. 

MICROPROCESSORS: FROM CHIPS 
TO SYSTEMS by Rodnay Zaks. 
0 A complete and detai led introduction 
to microprocessors and microcomputer 
systems. $9.95. 

BASIC BASIC, 2nd EDITION by James 
S Coan. 
0 I f you're not already fami li ar with 
BASIC, this book is one of the best ways 
to learn about this popular compute r 
language . BAS IC (which stands for Be­
ginner's All -Purpose Symbolic Inst ruc­
tion Code) is easy to learn and easy to 
apply to many problems. $8.95. 

ADVANCED BASIC by James S Coan. 
0 Thi s is the companion vo lume to 
James Coan's Basic BASIC. In this book 
you'll learn about some of the more 
advanced techniques for programming 
in BASIC , including str ing manipulat ion, 
the use of files, plotting on a t erm inal, 
simulation and games, advanced mathe­
matical app li cations and more . $7.95. 

CHESS AND COMPUTERS by David 
Levy. 
0 Thi s 145-page paperbound book is 
loaded with chess games played by 
computers . T he games are computer 
versus computer and computer versus 
human. $8.95. 

CHESS SKILL IN MAN AN 
MACHINE ed ited by Peter W Frey. 
0 This is a most fascinat ing book , con ­
cerning itself with the when, how, and 
why of computer chess. $14.80 hard­
cover. 

SCIENTIFIC AND ENGINEERING 
PROBLEM SOLVING WITH THE COM ­
PUTER by William Ralph Bennett Jr. 
0 Besides teaching BAS IC (which it 
does admi rably) , this lively , lucid book 
presents a wea lth of imaginative and 
unusual applications programs taken 
from many disciplines. In its diversity 
and elegant style, it ranks with Donald 
Knuth 's works as a mi lestone in the art 
of computing . Hardcover, $19.95 . 
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GAMES, TRICKS AND PUZZLES FOR 
A HAND CALCULATOR by Wallace 
Judrl . 
0 Got a fri end who won 't have any ­
thin g to do with calculators? You ju st 
might woo him or her into the electronic 
age with som e of t he tricks in t hi s book . 
Capers, games and as toundi ng ca lcula­
tions are here to dazz le. They 've even 
pulled a ca lculator apart to show you 
what the insides look l ike! A neat book 
for anyone suffering from techn ophobia 
or plain boredom . 91 pp . $4 .00. 

FUNDAMENTALS OF RECORDKEEP­

ING AND FINANCE FOR THE SMALL 

BUSINESS by Robert C Ragan , CPA , 

and Jack Zwick. Ph .D. 

[l Once you have your orga ni zation 

or busi ness up and running. records 

mu st bP kept . 196 pp . On ly $ 1 0 .00 in 

hardcover . 


THE ART OF COMPUTER PRO ­

GRAMMING by Donald E Knuth . 


Praised by many critics as the best 
books i n their fi eld . These books are 
part of a projected seven volume omni ­
bu s survey of computer srience now 
being completed by Don ald E Knuth . 
0 Volume I , Fundamental Algorithms, 
634 pp $2 1 95 hardcover . 
[l Volume II , Sem inumerica l Algo ­
rithms, 624 pp . $2 1 .95 hardcover . 
0 Volume Ill , Search ing and Sorting , 
722 pp , $/1 95 hardcove r . 

FUNDAMENTALS AND APPLICA ­
TIONS OF DIGITAL LOGIC CIR ­
CUITS, 2nd edition by Sol Libes. 
0 You ' ll find everything from thP has ic 
theory . to v;irious ci rcuit dPsigns , to the 
most recent applications. inclurfing the 
ci rc11itry of calculators , rl igital voltme ­
ters , frPquPnry co11ntPrs, anrf computers . 
700 pp $7 .95. 

SMALL COMPUTER SYSTEMS HAND ­
BOOK by So l Libes. 
n T his is an in t roducto ry tPX t for those 
w i th a minimal ~nowl edge of electronics 
who arP intPrPStPd in microcomputers as 
a hobby . The au thor explain< microcom ­
puter cnncP.pts from numhPr syst ems 
and logic circuits t o programming Ian · 
g11agPs ~ n d applinllions with the empha ­
sis on practica l knowlerf9e . 19 7 pp . 
$8 4 5 

THE LITTLE BOOK OF BASIC STYLE 

by John M Nevison. 

0 T his book t eaches you how to w rite 

clear , well -pl anned programs you can 

read . 151 pp . $5 .95 (no photo). 


SOME COMMON BASIC PROGRAMS 
by Lon Poole and Mary Borchers. 
n At la>t , a singl e source for al! those 
hard to find mathematics programs' All 
the programs are writtPn in a restricted 
BAS IC suita ble for most m icrocompu ter 
BAS IC packagP.s , an d hRve been tested 
and debuggP.d by the authors . $8 .50 . 

SOCIAL EFFECTS OF COMPUTER 
USE AND MISUSE by J Mack Adams & 
Douglas H Haden. 
0 Most o f us have come to acr;ept th e 
presents of computers in our lives . T heir 
effect on society as a whole is worthy of 
careful! consideration . Th is book surveys 
the evolution of computers, their appli ­
ca ti o n. and the soc ial, eco nomic and 
phil osophica l imp lications o f thei r i n ­
creasing use . 326 pp . $ 10.00. 

PROGRAMMING A MICROCOMPU ­
TER : 6502 by Caxton C Foster. 
0 Th is informal , we ll -written book may 
be just what you need to en ter the wor ld 
of m icrocomputers. Foster uses the 6502 
microprocessor (userl in the KIM -1, th e 
PET , and the Apple microcomputer 
sy stem s) as a bas is for discussinq the 
tec hniques of writing programs . 23 1 pp . 
$9 .95. 

TOP-DOWN STRUCTURED PRO ­
GRAMMING TECHNIQUES by Clement 
L McG owan&. John R Ke lly. 
n What is structured prog ramm1ng7 The 
aut hors answer this question i n th is 
l ively , well -written book . 288 pp . $15 .95 
hardcover. 

6800 ASSEMBLY LANGUAGE PRO ­
GRAMMING by Lance A Leven thal. 
[l From Osborn e & Associates we have 
another in their series of microcom[luter 
books . Lance A Leventhal di scusses as ­
sembly language programm inq for rom 
puters using the 6800 mi croprocessor 
The 6800 instruction se t is presented 1n 
depth with chapters on assem bler • si m 
pie prog rams, code conversion . tah!es 
and l ists , subroutines, input /outpu 
interrupts, program des ign and docu 
mentation. and samplP prOJects $8 .50 . 

AC CO UNTS PAYABLE AND AC­
COUNTS RECEI VAB LE by Lon Poole 
and Mary Borchers. 
[l Th is is a set o f /1 program s which 
coris t1tute an invoice-linked accounts 
pay abl e and a low-vol ume 1nvo1c-e ac 
cou nts rece ivab le systern l o~ sm all busi · 
nesses . I t is the th ird 1n Osborne> & A ssa 
ciates ' ser ies of BAS IC bu« ness prog rams 
and w ill be com[llPmented by the soon 
to be publish ed Genernl l edge r 3 18 pp . 
$1"i .OO . 

DIAL YOUR BANK CA RD ORDERS ON OUR TOLL -FREE HOT LINE : 1-800-258-5477. BITS1nc 
Books to e rase the 1mposs1ble Address _ ___ 
POB 428, 25 Route 101 West 

City _ _ ___________ State____ __ Zip _____Peterborough . NH 03458 

S ignature ___________________ _ _ _ _My check enclosed 


Check :ti T otal 
-r .... 111""""}1 Am ount - -------- ---- Number of boo ks

1- j - Po~tage $ 75/book or 

VISA" $1 .00 outside US. 
- My card :ti ·------ --- ------ -----­

Expires ----------- - - - - ­
Grand Total 

Pf/ces subject to change without notice. Dealer Inqu iries Invited. You may photocopy this page. 
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A Classroom Demonstration 


Controlling a System with a Microcomputer 


Garnet L Hill 

Phys ics Dept 
Emporia State Univetsity 

Emporia KS 66801 

Mi croprocessors arc large sca le integra ted 
circu its that cons ist of a centra l processing 
unit and a co ntro l sect io n, with provisio ns 
for handling para ll el binary data in com­
municat io n with various types of memory 
;ind peripheral devices. Th e use of such a 
small com puter is fast beco ming an every ­
day phenomenon. The ubiquitous nature 
of sma ll co mputers implemented with 
microprncessors makes it imperat ive that the 
co mplete cou rse in the physical sc iences 
cover these too ls of co ntrol in so me way . 
The purpose of this artic le is to point out 
a fairly simpl e ap pli catio n whic h illustrates 
how microprocessor co ntrol systems can be 
demo nstrated to stud ents in teachi ng labo ra­
tor ies of engin eer ing and physi ca l sciences. 
The examp le can be used as a classroom 
demonstration or labo rato ry experiment 
suitab le fo r advanced high schoo l or co ll ege 
leve ls depending upon the degree of detai l 
provided by the teacher. 

The o bject of this ex per iment is to 
illustrate how a co mputer program, running 
in a simple micro processo r, can be used as 
a co ntro l element for a syste m. The micro ­
processor and its program fo rm a sort of 
com pli cated ''b lac k box" receiving inputs 
from senso rs and ca lcul ating an ou tput 
presented to an actuato r. In the 1960s, 
before th e ex istence of microp rocesso r 
techno logy, such black boxes were often 
constru cted out of smal ler integrated circuits 
and programmed by wir ing the pin s. Earli er 
tha n the ·1960s, many of th e functions now 
com mon pl ace in digital electro ni cs were 
simply prohibitivel y ex pens ive o r imposs ible 
to achieve. Th e advent of th e program mab le 
processor, however, brought a fl ex ibility of 
function not poss ibl e with such " hard ­
wired" log ic: chang ing a program, th e 
" software" of the applicat ion , can be done 

at the flick of a button rather than through 
tedious rewir ing. 

Setting Up the Experiment 

This ex per iment utili zes a typica l ed uca­
tio nal microprocessor syste m, the E&L 
I nstru men ts " Dyna-M icro " computer which 
co ntai ns an 8080A processor made by the 
Inte l Corporation. Th e ex peri ment imple­
ments a simple contro l system designed to 
keep the rate of flow of an airstream set at 
a va lue as measured by three simpl e binary 
switch sensors. A stock so lid state re lay 
part with micro processor com pat ibl e TTL 
input an d 120 V at 3 A AC power ratings 
is used to turn on and turn off the fan 
motor, with a program interpreting the 
state of th e wind sensors and deciding what 
the motor should be doing . 

Fi gu re 1 shows the design of the ex peri ­
ment at a globa l level. Three wind vanes are 
pl aced in front of th e fa n and d ispl aced 
latera ll y to avo id blocking the wind from the 
fan. Du e to the mi xing of th e fa n's air 
stream with th e " still " air of the rest of th e 
roo m, the wind pressure is grea test near th e 
fan, and least furthest away from th e fan. 
Thu s sensor A expe riences the greatest 
displacement and senso r C ex per iences the 
least displacement for a given average speed 
of the wind. Each vane is a binary sensor: 
if the wind speed is above a certain leve l, 
the switch of the sensor is closed; if the wind 
is be low th at leve l, the sensor switch is o pen . 
Three bits of digita l informatio n are read by 
the 8080 's computer program using an 
" IN" instruction for th e appro pr iate port. 

The design of the wind vane se nsor ele­
men ts is si mple, as shown in figure 2. The 
base of the senso r is a block of wood . The 
dimensions are chosen so that th e block can 
be clamped at the edge of the laboratory 
table with the proper spac ings as shown in 
figure 1. The d imensions of figure 1 are 
based on the autho r's exper iences, but 
ex peri mentat io n with the re lat ive spaci ng 
of th e sensors and fan can prove fruitful 
in demonst ratio ns. Each sensor is a single 
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Osborne & Associates, Inc. 

The World Leaders in Microprocessor Books 
If you want information on microprocessors. read the Osborne books. 

An Introduction to Microcomputers 

Volume 0 - The Beginner's Book 
If you're not familiar with computers, but 
would like to be , then this is the book for 
you . Computer logic and terminology are 
introduced in a language the beginner can 
understand . Computer 'iOftware, hardware 
and component parts are described, and 
simple explanations given for how they 
work . Text is supplemented with crutive 
illustrations and numerous photographs . 
300 pages. 

Volume 0 # 08-X $7 .95 

Volum e I - Basic Concepts 
A must for anyone in the computer field. 
this best selling text explains hardware 
and programming concepts common to all 
microprocessors. Its universal appeal is 
reflected by its having the greatest yearly 
sales volume of any computer text. 350 
pages . 

Volume I #02-0 $8.50 

Volume 2 - Some Real Microprocessors 
Volume 3 - Some Real Support Devices 
and update subscriptions 
These two books provide complete 
descriptions of vi rtually every 
microprocessor and most support dev ices. 
There are no other books like these; they 
providt' deta iled part descriptions from an 
independent source . 

To cope with the rapid evolution of 
microprocessor products, Volumes 2 and 3 
have been printed in loose leaf form; each 
volume has its own series of six bimonthly 
updates, allowing you to remain current 
with all parts as soon as they are reall y 
available . Updates sold separately. 

These two books repl ace the 1977 
edition of Volume II - Some Real 
Produ.cts . 

Volume 2 with binder #14-4 $20.00 
Volume 3 with binder # 17-9 $20.00 
Volume 2 update only $25.00/yr. 
Volume 3 update only $25.00/yr. 
Volume 2 and 3 updates $40.00/yr . 

Assembly Language Programming 

8080A /8085 Assembly Language Programming 
6800 Assembly Language Programming 
These books describe how to program a 
microcomputer using as.~embl y language . 
They discuss classical programming 
techniques, and contain simplified 
programming examples relevant to today's 
microcomputer applications . 400 pages 
each . 

8080A/8085 # I 0- 1 $8.50 
6800 # 12-8 $8.50 

it'i INTROOUCTtON 
TQ M!CllOC()"" J>VTEIOS 

{ f \ 
YOlUME 0 

THE 8€Gtl"fN£A' S BOOK ! 

Program Books Written in BASIC 

Pay roll with Cost Accounting 
Accounts Payable and Accounts Receivable 
General Ledger 
These book~ feature complete, quality 
applications ~oftware for small -to-medium 
sized businesses. Each book includes fully 
documented program listings, sample 
printed re port~. installation instructions 
and user's manual. Written in an extended 
Wang RASK (write to ask us about our 
C'P/M CRASIC' version and other 
convers ions) . 375 pages each . 

Payroll # 09-8 $15.00 
AP &A R # 13-6 $15.00 
G. Ledger not yet available , see order form 

Some Common BASIC Programs 
76 short practi cal programs, most of which 
can be used on any microcomputer with 
any version of BASIC. Complete with 
program descriptions, listings, remarks 
and examples . 200 pages. 

SC'RP # 06-3 $8.50 

Programming for Logic Design 

8080 Programmingfor Logic Design 
6800 Programming for Logic Design 
Z80 Programming fo r Logic Design 
These books describe the meeting ground 
of programmers and logic designers; 
written for both, they provide detailed 
examples to illustrate effective usage of 
microproce~~ors in traditional digital 
applications. 300 pages each . 

8080 # 04-7 $8.50 
6800 # 05-5 $8.50 
7,80 # 11 -X $8.50 

ri\ 
Osborne & Associates. Inc. BOOK # & TITLE PRICE QUANTITY AMOUNT 
P.O. Box 2036, dept. 114 (41 5) 548 -2805 

Berkeley, CA 94702 USA TVVX 910-366 -7277 

- --­ -
NAME 

ADDRESS 

>------ --­ ----­-­
CITY 

STATE ZIP PHONE 

Please send the followmg 1nformat1on 

0 Secommg an O& A dealer 

D School discounts SHIPPIN G (Shipping for large orders to be arranged) Cahfornta residents tax 

D List of foreign distnbutors Vol 2 and Vol 3 update subscnpt1ons· 

0 More 1nformat1on on O&A books 0 All foreign orders $4 00 oer 6 -1ssue subscnptt0n for airmail sh1po1ng 

0 N011ce when General Ledg~r is available D No charge 1n the U S 4th class mad ONLY 
TOT AL AMOUNT ENCLOSED 

Payment 1n advance must be enclosed for ourchases Book<> 

of uo to $70 00 lnvo1cmg US purchases over $70 00 D All foreign orders $3 00 per book for airmail 

available uoon aooroval o f your account All foreign D $0 35 per book 4th class (allow 2- 3 weeks tn the U S l Cahf rec;1dents add 6 % sales tax 

orders must be orepa1d 1n U S dollar.. drawn on a U S D $0 75 per book UPS in the US fallow 10 days) S F BART residents add 6 - 112 % sales tax 

bank 0 $ l 50 per book c;pec1Rt rush shipment by air 1n the U S F11 
-­
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- - STATIO NAR Y CONTA CT (POI NTED ) 
\MAK E FROM# l2 CO PPER W IRE ) 

Figure 7: A micropro­
cessor based control sys­
tem. The goal of the 
experiment is to keep a 
constant rate of air flow 
from the fan shown at the 
left. Three binary switch 
sensors monitor the air 
flow. A microprocessor 
examines the state of the 
sensors and con trots the 
fan by means of a solid 
state relay. 
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Figure 2: Detailed view of one of the three binary air flow sensors (typical 
for three). 
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SE NSORS MOUNTED 
ON BOARDS 

ELECTRIC I
FA N 

~AIRFLOW 
TO SOLID AI rn 
STATE RELAY llJ, 

L"<•-----15c m----15cm 

FRO NT EDGE OF LA B BENCH 

pol e si ngle throw switch which is sensitive 
to the air pressure felt by the movab le ele­
ment of the switch , an aluminum vane. 

The fixed contact of the switch is a 
simple piece of #12 copper wire, which is 
sharpened to a point at one end, bent into 
an "L" shape, soldered to a stranded wire 
for connection to th e computer circuit, 
an d inserted into a hole drill ed in the 
wooden mounting block. When the "L" 
is inserted in the mounting block, th e 
point contact should face " upwind " toward 
the fan when the mounting block is clamped 
into its position in figure 1. 

The wind sensitive moving contact of 
the switch has two parts . One part is a sup­

"c " CLAMP S 

port frame, also made out of # 12 copper 
wire, bent into a much larger "L" shape 
than was used for the fixed contact. As with 
the fixed contact, th is support frame has an 
interconnect ion wire soldered to it before 
it is inserted into th e wooden base of the 
switch. The second part of th e wind sensi­
tive contact is an aluminum vane measur­
ing 3 cm wide by 15 cm long including a 
suspension hook bent in its end. The vane 
was fabricated from scrap sheet aluminum 
of about 1 mm thickness. When it hangs 
without any wind pressure , the equilibrium 
position of the vane shou ld be abo ut 1 /2 cm 
away from the point contact. The mount ­
ing holes for the frame and point contact 
should be chosen with this in mind, although 
some adjustment is possible by bending the 
frame or poi nt contact after assemb ly. 

With this switch des ign, when the air 
from the fa n produces a sufficient force, 
it displ <ices the bottom of th e vane causi ng 
it to touch the wire point as shown by the 
dotted lin e in figure 2. Thi s closes the 
switch. Th e th ree switches are used to define 
three bin ary input bits by wiring them to 
th e circ uit of fig ure 4 (which will be dis­
cussed in more det;i il later). 

With this ex periment's physica l des ign , 
how can we obtain the desired behav ior of 
an air flow suffi cient to defl ec t sw itch A 
into a closed position, but insufficient to 
deflect switch C into a closed positi on, with 
switch B " hunting" a stable state7 Bas ically, 
thi s is achi eved by turning the motor of the 
fan on and off based on the se nsed condi ­
tions of all three switches. Let 's consider 
e;ich switch in turn : 

First, if switch A is open we definite ly 
do not have enough air flow, since we want 



TARBELL SOFTWARE 

Extensive '1 Inexpensive. 


TARBELL CASSETTE or DISK BASIC 
only S36.00 

Most features of ALTAl R * Extended BASIC are includ­ a logical device• Drop an 1/0 channel previously assign­
ed PLUS these added features: ed •Cause programs to be appended onto programs al ­
•Assignme nt of 1/0 ready in memory• Call a procedure and pass variables on 
•Al phanumeric line labels are allowed the li st • Cause interpreter to enter edit mode using 15 
•Read and write string data single character edit commands. 
•U nlimited length of variable names and strings 

Tarbell BASIC occupies 21 K of RAM.
•Procedures with independe nt variables 

Tarbell BASIC on cassette - $36
•Num be r system 10 digits BCD integer or floating point 

Tarbell BASIC on CP/ M Disk - $36 
Included are commands unique to Tarbell BASIC which Tarbell BASIC Source on paper - $25 
provide capabilities to : Tarbell BASIC Source on CP/ M Disk - $25 
•Chain to another program• Assign a physical device to 

CP/M Disk Operating System 
The 1/0 section of this software has been modified 


to operate with the TARBELL Floppy Disk Interface in 

24K bytes of memory. Five commands permit listing of 

directory, typing contents of an ASCII file, renaming 

a file, e rasing a file from disk, and saving memory on 

disk . Fourteen programs are included which are invoked 

like commands. Six source files are included for transfer ­

ring between TARBELL Cassette and disk, cold-start 

loading, Basic 1/0 system with drivers, and reformatting 

crashed diskettes. Documentation includes a listing of 

BIOS and instructions to patch CBIOS for your system . 

Price is $100 on CP/ M diskette with documentation . 

(CP/ M is a product of Digital Research). 


CP/M 1.4 Update Package 
A TARBELL Update Package for those now using 


CP/ M 1.3 is now avai la ble on diskette . The Update 

Package adds new commands and the ability to access 

four disk drives, as well as 2 new CP/M manuals, TAR ­

BELL CP/M User'.s Guide and a new BIOS listing. 

Pri ce: $50.00. 


SPOOLER 
This 8080 program will save many hours of computing 

time. It intercepts all output to the list device, spools the 
output to a high-speed disk file, and directs the spooled 
data to a low-speed printer during unused cycle time while 
the CPU waits for transfer of data to and from the console . 
Syste m throughput is greatly increased with the aid of 
SPOOLER. Output is never lost due to insufficient memory 
allocation . Fully compatible with the CP/M file system, 
SPOOLER permits parallel processing without hardware 
interrupt, and with minimal impact on other processes. 
Price: $70.00 (Copyright KLH Systems.) 

BASIC-E Compiler 
Designed to work with CP/ M Disk Operating System 

this software requires a total of 20K bytes of memory. 
Included are 26 compiler error messages and 23 run-time 
error messages. Disk files may be read, written or up­
dated by using both sequential and random access. In ­
cluded are blocked and unblocked files. Price for com­
piler and run-time monitor on diskette is $10.00. Manual 
is available separately for $5.00. (Public domain soft ­
ware by Gordon E. Eubanks, Jr.). 

CBASIC Programming System 
Upward compatible from BASIC-E, CBASIC is simi­

lar but expanded to include severa l business oriented 
facilities, allowing decimal computations to 14 digits of 
precision , data formatting and PRINT USING state ­
ments. Statements allow access to disk files and disk 
file maintenance. Strings of characters may be read from 
the console to permit correct input line format to be 
checked before reading data. General programming fea­
tures include variab le names up to 31 characters, opt ion ­
al line numbers, dynamic debugging tracers, and optional 
data output to printer. CBASIC on diskette and manual 
priced at $100. (Copyright Software Systems.) 

EMPL-an 8080 APL 
Especially suited to educational applications, EMPL 

is an adaptation of APL, using the ASCII character set . 
Only one-dimension arrays are allowed . This 8K version 
occupies the first 5376 bytes of memory and operates in 
two modes. The Execution Mode permits al l instructions 
to be executed immediately. The Definition Mode per ­
mits the user to enter functions . EMPL on Tarbell Cas­
sette with manual is $15. (Copyright 1977 Erik Mueller) . 

•AL TA!R is a trademarkl tradena111 e of Pertee Com puter Corp. 
• *CPIM is a tradem arkl tradenam e of Dig ital Research 

~FM/ 950 DOVLEN PLACE• SUITE 8 •CARSON, CALIFORNIA 90746 
(213) 538-4251. (213) 538-2254 
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START 

NOPS OR IOmS 

DELAY LOOP 

NOPS OR IOmS 

DELAY LOOP 


NOPS OR IOmS 
DELAY LOOP 

NOPS OR IOmS 
DELAY LOOP 

OUTPUT A SET 
PULSE FROM 
CHANNEU(03 
TO TURN 
FAN ON 

IN PUT SWITCH 
DATA FROM 
CHANNEL # 2 

OUTPUT A RE ­
SET PULSE 
FROM CH .#1 
TO TURN 
FAN OFF 

Figure 3: Flowchart of the air flow experiment. 

switch A to be held c losed a ll the time. Thu s 
the motor must be forced o n unc o nditi on­
a l! y if switch A is open. 

But if switch A is closed, then we may 
have enough air flow already, but we might 
in fact have too mu ch air flow. If switch C 
is then tested and fou nd to be closed, we 
know that the a ir flow is too much, and 
must unco nditiona ll y turn off the fan 
motor. 

If both switc h A and sw itch C have nor­
mal "?teady state" conditions of being 
closed and open respectively, then switch 
B is used to directly co ntrol the state of the 
fan motor. If switch B is open then its vane 
is not deflected enough, so the fan motor 
is turned o n; if switch B is closed, then its 
vane is deflect eno ugh so the motor is turn ed 
off. Th e in ertia of the fan blades smooths 
out the sudden je rks of power to the motor, 
so that the effect of control exerted by 
switch B is to keep its vane just at the point 
of touching the contact. 

This logic is shown in flowchart form as 
figure 3. The fineness of the control of the 
wind speed (a nd switch B's vane position) 
can be set by the amount of delay "wired" 
into the software of the flowchart. This 

flowch art implements a "dynam ic" eq uilib­
rium situation through active contro l. The 
behavior of the syste m under different 
amounts of time delay is well worth inves­
tigating in the tutorial laboratory. How does 
the inertia of the fan blades (and conseq uent 
sluggis h response to commands) affect the 
stab ii ity of the system? How does the 
amount of the delay in t he control flowchart 
affect the stability of the system? Is it 
possible to use se nsor A or sensor C alone 
to contro l the loop? Many, if not a ll, the 
exper iments to be perfor med on this system 
can be impl emented simply by changing the 
program rnnning in the mi cro processor. 
This ease of change (for a new program need 
only be typed into the entry keys of the 
processor) is one of the main reasons why 
inexpensive computers are now being 
widely used to control such systems. 

A Look at the Details 

The components used in the fan contro l 
syste m are shown in figure 4; they were 
breadboarded on the S K-1 0 socket of the 
Dyn a-Micro 8080 based microco mputer. 
The 120 V AC fan was turned o n or off by 
the Hamlin o ptica ll y iso lated so lid state 
re lay. All t hree sensor switc hes were wired 
with "pu ll up" resistors to +5 V. When the 
switch is c losed, 0 V or a log ic zero is input 
to a pin of IC2 , the 8095 three state buffer, 
and when the switch is open, 5 V or a log ic 
one is input to pin 2. Th e data from the 
8095 buffer, IC2, is input to the acc umul a­
tor via bits Do, Dl , and D2 on the data bus 
of the co mputer when a negat ive 1 .3~3 µ s 
device se lect pul se strobes pin 15 on the 
8095 chi p . This pul se occ urs as a result of 
addressi ng 10 port 2 with an IN instruction 
in the program . The 74154, ICl, serves as 
a 4 to 16 line decoder which directs device­
coded cont rol signals to the 8095 buffer or 
the 7476 flip flop chip, depending on which 
8080 port was se lected. A set pul se is 
a ppli ed to the 7476 flip flop, IC3 , to turn 
the fa n o n. The flip flop serves as a me mory 
to keep the fan on until the next bit control 
signal is passed to it. Th e fan is turned off 
by a negative-going pulse ap plied to the 
clear input of the 7476. The IN and OUT 
signals corning from the 8080A microproc­
essor are connected to the 7408 AND 
gate, IC6, and form a negat ive logic OR 
gate for the 74154 by DeMorgan's theorem: 
A& B = A + B, A or B = A & B. 

The 8080A microprocessor is capable 
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An INFI !Ill DISK SYSTEM 

gives you a lot less 

than you expected: 


Less Cost 
The DISCOMEM Controller board costs us less to 
manufacture. So your complete INFO 2000 Disk 
System costs you less - at least $400 less than com­
perable disk systems. 

Less Hardware 
Only three S-100 boards are needed to create a com­
plete , high-performance disk-based microcomputer 
system - the DISCOMEM Controller Board, a 32K 
memory board, and any 8080, 8085 or Z80 CPU 
board . You don 't need extra interface or EPROM• 
boards since DISCOMEM contains 2 serial ports, 3 
parallel ports and provision for 7K of EPROM and lK 
of RAM. 

Lesslime 
The INFO 2000 Disk Sys­
tem is incredibly fast 1 Using 
the PerSci Drives with voice 
coil positioning, disk seek 
times are up to 8 times fast­
er than with other drives. 
A full disk-to-disk copy and 
verification takes well under 
a minute. Formatting and 
verifying a new diskette 
takes less than half a min­
ute. Reloading CP/M* from 
diskette takes a fraction of a 
second. 

Less Space 
The system is remarkably 
compact, requiring only 
1/2 to 1/3 the space taken 
by other 2-drive disk sys­
tems. 

Less Hassle 
The INFO 2000 Disk System eliminates the " l/O configura­
tion blues" by incorporating all necessary interface ports. A 
CP/M Loader and all I/0 drivers are contained in EPROM so 
there is no need for special software customization. Just 
plug the system into your S-100 microcomputer and begin 
immediate operation using the CP/M disk operating system. 
The INFO 2000 Disk System is supported by the most exten­
sive library of software available, including 3 different BASICs, 
2 ANSI FORTRAN IVs, several assemblers, text editors, de­
bugging tools, utilities and numerous applications packages. 

Less 
Errors 
This disk system uses full 
size 8" diskettes and stan­
dard IBM 3740 recording 
format . So you're assured 
superior protection against 
errors , and full inter­
chanageability with other 
CP/M-based systems. 

It all adds up to more capability for your money. 

The complete INFO 2000 Disk System comes completely assembled and tested . It includes dual 
diskette drives, the DISCOMEM Controller, power supply , cabinet , cables and the CP/M disk 
operating system- - everything you need for immediate plug-in-and-go operation with your 
microcomputer. This means less time, hassle , hardware, space, errors and less money than for 
comparable equipment . Now, isn 't that a lot less than you'd expected in a dual disk system? 

INFO 2000 Disk Systems are also available for Digital Group and Heath H8 microcomputers. 
Dealer inquiries welcomed. 

*CP/M is a reqistered trademark of Digital Research. 
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CORPORATION 

20620South Leapwood Avenue 
Carson. California 90746 

(213) 532-1702 
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Figure 4 : Control circuitry for the air flow experiment. 

of handling much more comp lex co ntrol 
systems than the example given here. In this 
control ex periment, as in many simple 
laborato ry tas ks, contro l of a si ngl e bit 
(the fan motor state) is all t hat is necessary. 

Fan Control Program 

The program fo r co ntro lling th e fan 
consists of onl y the 38 bytes of machin e 
language in struct ion whi ch are given in 
listing 1. 

If the fa n can produce enough wind , the 
dynamic eq uilibrium condition desc ribed 

0300 CD BF 00 NEXT! CALL DELAY CALL SUBROUTINE DELAY IN KEX 
0 303 CD BF 00 CALL DE LAY FOR 20 MS DELAY. 
03 06 DB 02 IN 2 INPUT SWITCH DATA ON CHANNEL 2. 
0 308 OF RRC ROTATE ACCUMULATOR RIGHT ONE BIT; 

TEST FOR A SWITCH DATA , LS B - MSB 
AND CF. 

0 309 DA 16 0 3 J C ONFAN CONDITIONAL JUMP TO ONF AN IF CF=l. 
0 30C OF RRC ROTATE ACCUMULATOR RI GHT TWO BITS 
0 30D OF RRC TO TEST SWITCH B DATA. 
0 30E D2 lF. 03 J NC OFFAN CONDITI ONAL JUMP TO OFFAN IF CF=O . 
0 311 0 7 RLC ROTATE ACCUMULATOR LEFT TWO BITS 
03 1 2 07 RLC TO CHECK SWITCH B DATA. 
03 13 D2 lE 03 J NC OFF AN CONDITIONAL JUMP TO OFFAN I F CF=O. 
0316 D3 03 ONFAN OU T 3 INPUT TO TURN FAN ON . 
03 18 CD BF 00 CALL DELAY CALL SUBROUTINE DELAY IN KEX 

FOR 10 MS DELAY. 
03 18 C3 00 03 JMP NEXT I UNCONDITI ONAL JUMP TO INPUT NEX T 

SWITCH DATA. 
03 1E D3 0 1 OFF' AN OUT OU TPUT TO RESE T OR TU RN FAN OFF' . 
0320 CD BF 00 CALL DE LAY CALL SUBROUT INE DELAY IN KEX 

FOR 10 MS DELAY 
0323 C3 00 03 JMP NEXT I UNCOND IT I ONAL JUMP TO INPUT NEXT 

SWITCH DATA . 

Listing 7: An 8080A assembly language program for controlling the fan 
circuit in figure 4 (see also figure 7). 
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Number Type + 5V Gnd 

I C 1 74154 24 12 

I C2 8095 16 8 

I C3 7476 5 13 

I C4 7404 14 7 

IC5 (see schema t ic) 

I C6 7408 14 7 

IC5 
HAMLIN SOLID 
STATE RELAY IC 4 

7404 
2 3 

4 2 

12 OVAC 

earli er is soon establi shed after executi on of 
the program begins. Wh en the IN instructio n 
(hexadec imal address 0308) is executed , 
the processor reads eight bits (Do, Dl, 
D2 . .. D1) into the acc umulator fro m port 
2. In thi s applicat io n, o nl y three bits of data 
(Do, Dl , and D2) are input (one bit from 
each switch, as shown in the sc hemat ic 
di agra m). If switch A is closed and switch 
C is o pen, bit 2 (D 1) is tes ted ; then the fa n 
is either turned o n wit h t he OUT instructio n 
at hexadec imal add ress 0316 if the middl e 
switch (B) is open, or the fa n is turned 
off with the OUT instructio n at address 
031E if this switch (B). is closed . A jump 
(JMP) back to the beginning of the progra m 
after each of these 0 UT instructions co m­
pl etes the loop. Any or all of the fo ur 
10 ms delay loops may be removed if des ired 
by pl aci ng three NOP in stru ctions (hexa­
dec imal 00) in pl ace of the CAL L (h exa­
decim al CD BF 00) instructions. (The 
10 ms delay loo p is a sub ro utin e built into 
the Dyna-Mi cro Designer .) 

Much can be done with simil ar simpl e 
demonstrations of act ive cont ro l using 
micro processor based com puters and sui t­
ab le in ex pensive se nsors lik e those used in 
thi s ex per im ent. I hope that this simpl e 
cont ro l system ex peri ment will se rv e to 
inspire teachers of sc ience and engin eeri ng 
subj ects, providing th em with so me practical 
exampl es to illustrate how computers can 
be used as too ls in the labora to ry .• 



Boards • • or Complete Systems • 
The best price and delivery is from MiniMicroMart! I I 


~------· 

CROMEMCO MODEL 3703 

LINE PRINTER 


OUR180 cps bi-directional 

LIST $2995 ~~~~ $2545 

Z-2 Computer System, Kit for rack ~~T~E 
mounting , Z-80 processor. 21 slots, 
power supply, front cover panel 
List $595 (order as 02-5301-0l . . ... $499 
Assembled and Tested , incl. fan and 

all edge connectors List $995 (order as 

02-5401 -0) List $995 ......... . . . . 845 


Z-2D Disk Computer System, Kit 
Similar to Z-2, but comes with floppy disk 
control ler. DOS. and m1nifloppy disk drive. 
A complete system with the addition 
of a RAM Board !02-5302-01 List $1495 1270 
AssembledfTested !02-5402 -01 

List $2095 . 1780 


CROMEMCO BOARDS 
4 MHz Single Card Computer, 

Kit (order 02-3511 -0l List $395 . 335 
AssembledfTested !02-4511 -0l $450 . 382 

16K RAM Card with Bank Select, 
Kit !order 02-3216-0l List $495 . 399 
Assembled/Tested (02-4216-0l $795 .. 499 

Bytesaver PROM Board and PROM 
Programmer, Kit without PROM 
!order as 02-3308-0l List $145 . . 123 
AssembledfTested (02-4308-0) List $245 208 

TU-ART Digital Interface, Kit !order 
as 02-3440-01 List $195 . . . . . . . . . 165 
AssembledfTested !02-4440-0l $295 . 250 

Disk Controller Card, Kit !order as 
02-3701-0 List $395 . . . . . 335 

AssembledfTested !02-4701 -0l $595 . 515 


TV Dazzler, Kit (02-3501 -0l List $215 182 
 Sarac 120 · · · · · · · · · · · · · · · · · · · Check with Mini Micro Mart for your 
AssembledfTested (02-4501 -0l S350 . 297 Lear Siegler ADM3A .... . · . . . · 849 IMSAI needs - most popular items 

Multiple User Basic Now Available! lntertube® . . . . . . . . . . . . . . . . . . 784 now in stock at special savings. 

NORTH STAR 

u::e• 

MEMORY BOARDS 
North Star RAM-16-A 16K Dynamic RAM 

Board, Kit. !order 01 -3216-0l List $399 . 329 
Assembled/Tested !01 -4216-0l $459 ... 379 

Morrow 16K Static Board , 450ns 
Kit, !order 08-3216-0l List $299 ....... 264 

Dynabyte New MSC1625 . 250ns 
(no write protect) Order 03-4216-3 . . . 359 

Dynabyte 1625 16K Static RAM Module, 
250ns !order 03-4216-0l List $555 ..... 444 

Dynabyte 3225 32K Static RAM Module 
250ns (order 03-4232-0l List $995 . . . . . 796 

All Dynabyte assembled and tested. guaranteed 
one year. 

MICROPOLIS 
1041 Macro Floppy® in enclosure 

(order as 04-7701-0l List $695 . $625* 
1042 MacroFloppy® w/case and 

AC power supply !04-7702-0l $795 ... 709 
1053 Dual Meta Floppy® !order 

as 04-7705-0l List $ 1895 . 1695 
• power source and regulator board required . 

TELETYPE 33, 35, 43 
Bargains on used Teletype 33's and 
35's. Most models of new Teletype 
43's avai lable for immediate shipment. 

IMSAI 

NOW DOUBLE DENSITY 
FLOPPY DISK - NO 
INCREASE IN PRICE 

CASH 
Complete Minifloppy Disk System PRICE 

w/BASIC and drive, Kit , order 01 -7735-0 
List $699 . . .. $589 
Assembled/Tested (01-7745-0l $799 . 689 

Horizon 1 Kit List $1599 . $1349 
Assembled/Tested List $1899 . 1599 

Horizon 2 !w/2 drives) Kit . List $ 1999 . 1699 
Assembled/Tested List $2349 . 1939 

4 MHz Z-80 CPU Board, Kit $199 .. $169 
Assembled/Tested List $259 209 

TERMINALS 
Hazeltine 1500 .. ..... .. .... $1049 

849 

CROM EM CO MODEL 3100 
CRT TERMINAL 

OUR 

List $1595 ~:1~~ $1350 

CROM EM CO SYSTEM 2 (order as 02-5502-0l List $3990 . $3390 
CROMEMCO DISK SOFTWARE - BASIC, Fortran , Assembler, 
Cobol , W ord Processing System, Data Base Management. all complete 
with CMOS disk operating system, List $95 each . .. .. ... . . . . ..... $80 ea. 

CROM EM CO 

SYSTEM 3 

OUR 
CASH

List $5990 PRICE $4999 
Features 4 MHz CPU . 32K of RAM, dual PerSci 
floppy disk drive !and provision for installing two 
additional drives), RS232C lnterfa-:e, Printer Interface; 
assembled and tested . ready to use. !Order as 
02-5503-0l 

WRITE FOR FREE CATALOG 	 FOR SHIPPING, add $2 for boards, $5 for floppy 
disk systems, $10 for Horizons, $15 for Cro­
memco 7-2 and Z-/ D kits . Assembled Cromem­
co systems are shipped freight collect. 
All prices arP. based on cash purchases Higher puces apply toMiniMicroMart, Inc. credit card and 1nsflfut1onal purchase orders Minimum deposit 
25% on COD orrlers All prices sub1ec1 to change wtthou1 1618 James Street, Syracuse, NY 13203 (315) 422-4467 not ice 
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A Multiuser Data Network 


Communicating Over VHF Radio 

Robert E Bruninga 

907 Ninovan Rd 

Vienna VA 22180 

One of the more exaspera tin g aspects of 
getting sta rted in mi crocomputing is the cos t 
of suitable 10 dev ices. There is a rather large 
group of amateurs who already have ter­
minals up and runnin g; however, they have 
no microcomputer to play with. Our local 
computer clu b was such a group, hav ing 
formed from a group of rad io amateu rs 
already con nected via a VHF rad io inform al 
teletypewriter network. The avail ab ility of 
these inexpensive surplus Bauclot code 
te letype writers has been frequently espoused 
in the literature, and artic les covering ASC II 
to Bauclot conversi on are pl entiful. 

Whil e our cl ub matured, and with in ter­
est in microcomputing mushrooming at th e 

FREQUE NCY A 

same time. th e id ea to design a micro­
computer into the network was a nat ural 
step. It was soon appar-e nt th at developin g 
hardw are and software to prov ide all of the 
desired functions was imposs ible fo r any 
ga infully empl oyed individu al. To spread out 
the effort and to get as mu ch participation 
as possib le, it was decided to first bring up 
th e microcomputer with a sim ple monitor 
system to enab le anyone on the net to have 
full access to memory , and to help in writ ing 
software fo r any desired routines or pet pro­
jects. It is th is microprocessor system wh ich 
is to be described herein. But first we will 
give a desc ription of the te letypewriter net 
and of the usual operating practices gove rn ­

FREQUENCY B 

Figure 7: The use of a remote transceiver 
at an advantageous centrally located site 
greatly increases operational range of a net­
work of users at VHF frequenc ies. 

TRANS M ITTE R 
FREQUENCY A 
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REMOTE REPEATER 

RE CEIV ER 

SQUELC H 
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CO NTR OL 
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FREQUE NCY A 
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FREQUE NCY B 
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Figure 2: Having the micro­
computer at the repeater 
site has the advantage of 
full duplex operation i f 
user stations overcome the 
complexity of full duplex 
operation at their own 
stations. 
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ing the partic ipation of microcomputers. 

Repeater Teletypewriter Network 

The · use of a remote transceiver or re ­
peate r, centrally located at the highest 
elevation poss ible, is th e key to network 
coverage of a large area . The repeater relays 
signa ls omnidirectiona ll y from dny trans­
mitting stati on to all receiving locations, as 
shown in figure 1. In addition to improving 
the rdn gc , it assures reli ab ility of coverage to 
a ll users in the net since each >tdtion need 
only transmit a powerful enou gh signal to 
be clear at the repeater, and be able to 
rece ive the output of th e repeater without 
error. Depending on terrain, re liable cover­
age of such a repeater is from 20 to 75 miles 
(32 to 120 km) in radius. 

The repeater operation is fully automatic 
and alm ost tramparent tu th e user. The 
p1esencc of a ~igndl on th e repcdLer's 1ece iv­

J 

~ 

_J 

ing frequ ency turns on the repea ter tran ­
mitter to relay the signals with the advdntage 
of its high powe r and advdntdgeous location . 
If no one is tran smitting within five seconds 
of the lds t signal, th e repeater trdnsmitter 
will turn off. 

Teletypewriter sign als dre transmitted 
using audi o frequency shift keying (AFS K) 
with 2125 Hz indicdting d mdrk an d 2295 HL 
indicd Lin g space. Sin ce teletypewriter tra ffic 
is innately hard copy dnd is usu all y not of d 
real time natu re, many network use 1~ hdve 
the ir stati ons configured for ful ly autu­
matic un at tended 1eccption. This fea ture, 
ca ll ed autostart, is simply a tone detector 
which ldtches a rel ay on receipt of a con­
tinuou ~ mark tone and turns on th e tele­
typewriter equipment. Usual prac tic,e re­
quires fro m three to five seconds of mark 
tone to ac tivate the autostart ; it will th en 
remain on for up to 30 seconds afte1 th e 
la>t tones are heard. 

Figure 3: Having the micro­
computer at a user station 
requires half duplex oper­
ation, but allows network 
expansion to include multi­
processors al any user 
station without conflic t. 
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TERMINALS FROM TRANSNET 


PURCHASE 

12-24 MONTH FULL OWNERSHIP PLAN 


36 MONTH LEASE PLAN 


PU RCHASE PER MONTH 

DE SCRIPT ION PRICE 12 MOS 24 MOS 36 MOS 

DECwriter II .... . ... ..$1,495 $145 $ 75 $ 52 
DECwriter Ill .. . ... .... 2,695 257 137 95 
DECprinter I ....... .. . 1,795 172 92 63 
VT52 DECscope . . ... . 1,695 162 85 59 
VTl 00 DEC scope ... .. 1,695 162 85 59 
VT55 DECgraphic CRT 2,395 229 122 84 
ADM 3A CRT .. ..... .. 875 84 45 30 
HAZELTINE 1400 CRT . 845 81 43 30 
HAZELTINE 1500 CRT. 1, 195 115 61 42 
Tl 745 Portable ....... 1,875 175 94 65 
Tl 765 Bubble Mem... . 2,995 285 152 99 
Tl 810 RO Printer .. .. . 1,895 181 97 66 
Tl 820 KSR Terminal . . 2,395 229 122 84 
Data Products 2230 ... 7,900 725 395 275 
QUME, Ltr . Qua I. KSR . 3, 195 306 163 112 
QUME, Ltr. Qual. RO .. 2,795 268 143 98 
DATAMATE Mini floppy 1, 750 167 89 61 

FULL OWNERSHIP AFTER 12 OR 24 MONTHS 
10% PURCHA SE OPTION AFTER 36 MONTHS 

ACCESSORIES AND PERIPHERAL EQUIPMENT 

ACOUST IC COUPLERS • MODEMS • THERMAL PAPER 


RIBBON S • INTERFACE MODULES • FLOPPY DISK UNITS 


PROMPT DELIVERY • EFFICIENT SERVICE 


1RA NsNt:r CoRPORATIVS 
2005 ROUTE 22. UNION. N.J. 07083 

201-688-7800 

INCOME 

TAX 


PROGRAMS 

FOR TRS-80™ 


FOR INDIVIDUALS: 
1040A 
1040 

4K 
4K 

7.95 
14.95 

BUSINESS & PROFESSIONAL: 
Full systems with line printer 
output start at ............ . . .. .. 189.95 


FREE 3-PAGE CATALOG 

AND DESCRIPTION 


CONTRACT SERVICES ASSOCIATES 
1846 W. Broadway Anaheim , CA 92804 
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With the autostart circuitry in mind, a 
usu al network transmission is as fo ll ows: 

• 	 Station identifies by voice or by 
keying the tones in Morse code. 

• 	 Station transmits five seconds of 
mark tone. 

• 	 Station transmits message or tex t. 
• 	 Station identifies aga in. 
• 	 Station turns off transmitter. 

The FCC requires Morse or voice id entifi­
cation at th e beginni ng and end of each 
operat ing time per iod and at least every 
ten minu tes . Short transmissions in a con­
versation need not be identi fied alth ough in 
group 9peration it is alm ost a necessity 
because one teletypewriter signal is indis­
tinguishdble fro m another. 

Interfacing to the Network 

If the network spoke ASC II (on ly Bau do t 
code at 60 or 100 words per minu te is 
all owed by the FCC on the amateur bands) 
it wou ld ap pear to be a simple task to take 
an avai lable microprocessor system and 
connect it directly via a modem to a trans­
ce iver, and be up and runnin g. Ideally the 
microcomputer would be connected at the 
repeater site, mon itoring all signals in the 
net and responding when as ked by trans­
mi tt ing appro priate ly on th e repeater out­
put as shown in figure 2. Thi s was the 
or igin al co r:i cept and optimum configuration 
from a technica l stan dpoint. However, it 
was logistically impractical because of the 
remote location of the repeater and the 
natura l tendency of a project like this to 
be never com pl ete ly finished. Also, as 
mic ro processors become more and more 
of a common fix tu re about the house, we 
fe lt that a centrally located computer 
serving the whole network alone would 
be an obsolete idea in the nea r fu ture. 

For thi s reason, the microcomputer began 
to evolve as just another sta tion on the net, 
transmitting and receiving in a half dupl ex 
mode as shown in fig ure 3. At present it is 
the on ly microcomputer that can be re­
motely accessed an d contro ll ed by all users 
on the net, al though there are a few other 
microcom puters being used by sta ti ons for 
their own local funct ions. This type of 
opera ti on all ows the network to grow into 
a full y coord in ated comm on data network 
as more and more use rs interface their 
microcomputers into the system and pro ­
vide for remote access in whatever fashion 
their particul ar software packages all ow. 

The microcomputer monitors all signals 
on the repeater and responds whenever its 
call sign is recogn ized. To iso late the micro­
computer from the identity of the owner 
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or operator, a conventi on of plac ing a 
slant bar (/) prior to the cal l sign has been 
instituted to identi fy the microcomputer . 
In th is manner, users in the network may 
communicate with th e operator or talk 
about him using his call sign without acc i­
dentally initi at ing a response. 

Remote operation of th e microcomputer 
is very simpl e. To ga in access fr om any 
stati on on the network, just transmit the 
microcomputer's call sign, WD41WG/WB­
4APR (th ese are the comb ined call signs of 
the computer clu b and th e station at which 
th e microcomputer is connected) and wait 
for th e computer's response. A fl owchart 
of the standb y and ready states is shown in 
figure 4 . Once the mic rocomputer recogni zes 
its call sign, it comes up with f ive seconds 
of mark to ne and. transmits a prompt (- ). 
After th e prompt it goes into the rece iv e 
mode and waits for a va lid command se­
qu ence. After each command sequence is 
executed, th e microcomputer returns with 
the prompt sequence and waits for more 
command s. If the sign off comm and, NNNN, 
is executed , the microcomputer becomes 
in active, responding to nothing until it 
aga in recognizes its call sign. 

The monitor is designed to in terpret the 
input commands on a character-by-character 
basis as shown in the flowchart of figure 4 . 
In this way , comm ands are not limited in 
length or structure as they would be if the 
processor did not begin interpretation or 
execution until an entire command and 
all parameters had been entered into the 
buffer. Once th e singl e letter command has 
been interpreted, the software can help in 
th e fo rm atting of th e remaining command 
parameters by providing spaces, line feeds or 
additi onal prompting as necessary. A space 
is used as the delimiter of command param­
eters, and a ca rri age return will abort the 
command if required. The judicious use of 
carriage returns is due to the large number of 
low budget hobbyists on autos tart who must 
buy their own paper. 

After each command is exec uted , control 
returns to th e monitor entry point wh ere the 
transmitter is turned off and the micro­
computer waits for the nex t com mand 
input. All invalid command charac ters are 
ignored. Or igin all y, onl y a valid com mand 
character was required to initiate executi on, 
but thi s was prone to occas ional errors. Th e 
program was changed to 1·equire a /$ se­
quence (the Baud ot equivalent of the ASC II 
escape charac ter), a single comm and char­
acter, and then a space before the command 
is recogn ized. Failure to provid e all fo ur 
conditions causes a return to the wait 
state for the proper escape sequence. The 
escape character is just one of 15 additi onal 

PET WORD PROCESSOR 


This program permits composing and printing letters, 
flyers, adve rti sements, ma nuscripts, etc.. using the 
COMMODORE PET and a pri nter. 
Script directives include line length, left marg in, cen­
tering, and skip . Ed it commands all ow the user to 
insert lines , delete lines, move lines and paragraphs, 
change strings , save onto cassette, load fr om cassette, 
move up, move down, print and type. 
The CmC Word Processor Program addresses an RS­
232 prin ter through a CmC pr in ter adapte r. 
The CmC Word Processor prog ram is ava il ab le for 
$29.50. Add $ 1.00 fo r postage and handling pe r order. 

Order direct or contact your local computer store. 

• 
r VISA' 

CONNECTICUT microCOMPUTER 

150 POCONO ROAD 
BROOKFIELD, CONNECTICUT 06804 

(203) 775·9659 

~ 

A Message 
to our Subscribers 

From time to time we make 
the BYTE subscriber I ist 
available to other companies 
who wish to send our 
subscribers promotional 
material about their products. 
We take great care to screen 

information of interest to 
them in the mail. Used are 
our subscribers' names and 
addresses only (no other 
information we may have is 
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Figure 4: Flowchart of the 
system monitor showing 
the standby and ready 
states. 
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STANDB Y 

BIN CH 

INPUT 
CHARA CTER 

charac ters which are defin ed in a double 
shift case. 

Th e stru cture of the charac ter input 
(BINCH) and charac ter output (BOUCH) 
sub routin es all ows simultaneous outpu t in 
bo th ASC II and Baudot of any characte r 
avail abl e at the Bau dot or ASCII input. Th e 
structure of BIN CH and BOUCH is shown 
in figure 5. Because all rout ines written for 
the network sys tem use th ese two sub ­
routines for inpu t and output, th e remote 
use r at the Baudot po rt has the same soft­
ware relationship to the compu te r as the 
local programmer except th at th e output 
may be di sa bl ed. 

Control Routines 

The mon itor comm and s are relatively 
stra ightfo rward except fo r th e requirement 
th at th e microcomputer operate in a half 
dupl ex mode. Th e sub routine responsible 
fo r coordinatin g the microcomputer response 
in th e half dupl ex mode is PLEX (figure 5). 
PLEX turn s th e transmitter and trans­
m1ss1on tones on and waits the delay time 
fo und in loca ti on ECHO befo re returning to 

If- - - -(!) 
I 

_J 

YE S 

I N ITIAL IZ E IO 
PORTS AND 
AL L VARIABLE S 

T URN 
TRAN SMITTER 
ON AND PAU SE 

SEND CARRIAGE 
RE T URN, LINE 
FEED AND 
PROMPT 

TURN 
TRAN SMITTER 
OFF 

BINCH 

INPUT 
CHARACTER 

NO 

GET 
SUBROUTINE 
LOCATION 

JUMP TO 
SUBROUT INE AND 
EXECUTE 

COMMAND 


the calling routine. PLEX is call ed by every 
monitor routin e which ge nerates output 
back to th e remote use r. Th e delay in ECHO 
is roughl y in tenths of a second ; usuall y, a 
va lue of 50 is used to all ow re li abl e transmit 
and rece ive swi tching. The value 01 implies 
imm ediate response, and the dupl ex trans­
mi tte r line is therefo re turned on as well . 
ECHO can be changed by th e monitor com­
mand E, all owing th e user to ta il or th e 
response to a par ti cul ar hardware configu­
rat ion. To all ow the user to rega in contro l 
wh en an erro r occurs, the transmit line 
drives a timer that cuts off th e tra nsmi tte r 
after two minu tes. A second tim er will 
hardware rese t th e microprocessor if a space 
tone of grea ter th an two seco nd s is rece ived. 

Command 

The mon itor comm ands in ta bl e 1 are 
des igned to prov ide as mu ch ass istance to 
th e machine language programmer as pos­
sible whil e also recognizing the speci al needs 
of th e use rs on the network . Th e bas ic 
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INTRODUCTION TO ARTIFICIAL INTELLIGENCE by Philip C HOW TO BUILD A COMPUTER -C ONTROLLED ROBOT by Tod 

Jackson Jr. Loofbourrow. 

0 This book surveys the field beginning with Turing's test, the mathe­ 0 Th is book combines the dream of robotics - to create an intelligence 

matical description of phenomena, finite state machines and limits to other than human - with the reality, by providing both hands-on experi ­

computationa l ability, fo llowed by chapters on problem solving, game ence with robotics and an app lication of a microprocessor . It details 

playi ng, pattern perception, theorem proving, semantic information the step-by-step directions for buildi ng a robot, named "M ike," con ­

processing, parallel process ing, evolutionary systems, robots, and a trolled by a KIM-1 m icroprocessor, with the complete contro l programs 

look at the future of the field . This thoughtful and unu sual book wi ll clearly written out. 132 pp. $7.95. 

make a useful addition to your library . A 50-page bibliography is in­

cluded . 453 pp. $18.50 hardcover (n o photo). 


ROBOTS ON YOUR D00 RSTEP by Nels Winkless and Iben Browning. 
ARTIFICIAL INTELLIGENCE by Patrick Henry Winston. 0 " This book wi ll amaze you, frighten you, nau sea te you, excite 

0 This book is designed for use in a course on artificial intelligence, you .. .it will probably make you think about things you have never 

but should prove invaluable to t he newcomer to the topic, as well as contemplated before," states the introduction to this clever and well ­

being useful to the experienced as a reference text. Part One is set up written account of robots: past, prese nt, and future. Intelligence, 

to be used as an introduction to the key ideas of the subject, including artificial intelligence , brain structure and simulation , and characteristics 


the basics of elementary representation, symbolic constraint exploi ­ of robots are only a few of the areas explored . 1 79 pp. $6.95. 


tation, search, and control. In addition, understanding natural language, 

representing common sense meaning, computer vision, and expert 
 BUILD YOUR OWN WORKING ROBOT by David L Heiserman. 
probl em solving are covered. Part T wo covers the programming lan­

0 This book will introduce you to the problems of making a robot 
guage LI SP, its organization and uses. Profuse ly illustrated. Only mobile device cal led Buster 111, using pre-microprocessor TTL inte ­
$10 .00 hardcover . 444 pp. 

grated circuits for all logic functions. It is a must book for background 
read ing, but much of the logic can be extremely simplified using

ADAPTIVE INFORMATION PROCESSING. AN INTRODUCTORY today's microprocesso r technology. Use this book as a first look at 
SURVEY by Jeffrey R Sampson. these problems from which you ca n bui ld further and more elaborate 
0 Even the most complex of today's computers is dwarfed by the ca ­ so luti ons. $5.95. 
pabilities of its designer's brai n. Imitation of the capabilities and adap­
tive nature of biological information processing systems has long been a 
goal of computer designers. Jeffrey R Sampson presents an introduc­ THE THINKING COMPUTER : MIND INSIDE MATTER by Bertram 
tory survey of this field . From the fundamentals of information and in ­ Raphael. 
formation process ing entities, he examines the richness of biological in ­ D With a minimum of technical jargon , this book discusses the capa­

bilities of modern digita l computers and how they are bei ng used in 
contemporary Al research. It discusses the progress o f Al, the goals, 

formation processi ng and goes on to cover the app lication of computers 
to artificia l intelligence. His is a view which unifies the diverse aspects 
of the subject of artificial intelligence, emphasizing adaptive behavior . and the variety of current approaches to making the computer more 

intelligent. $6.95.214 pp. $ 14 .80 hardcover . 

COMPUTER MODELS OF THOUGHT AND LANGUAGE edited by COMPUTER POWER AND HUMAN REASON by Joseph Weizenbaum. 
Roger CSchank & Kenneth Mark Colby. 0 If you're presently a programmer by trade or ski ll , you'll see a philo ­
0 Part of the current work in Al involves the modeling of human sophy of computer use and abuse propounded . If you're a novice, the 
mental processes in computer programs. Here is a collection of articles, tutorial and explanatory chapters of this book serve as an exce llent 
which deal with natu ral language models, models of belief systems, and and emi nently readable background source . This inc ludes an out­
models of memory and cognition. Required reading for A l enthusiasts. standing, low level explanation of what an algorithm is, and how 
450 pp. $23.50 hardcover . computers execu te effective algorithms. $5 .95. 

For your con venien ce in ordering, p lease use this page p l us the 

order form on page 111 . You may photocopy this page. 
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Books to e rase the 1mposs1ble (800) 258-54 77. 

POB 428. 25Route101 West. Peterborough NH. 03458 *Artificial Intelligence Quotient 
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Table 7: Table of commands used by the computer on the communi­
cations network. All addresses are given in hexadecimal notation. 

A xxxx string 

B xx xx yyyy 

c xx xx 

D xx xx yyyy 

E xx 
F xxxx yyyy string 

G xx xx 

H xx xx 
xxxx hh hh .... 

J xx 
K 

L xxxx yyyy 

M 	 XXXX yyyy zzzz 

NNNN 

0 

p xx xx yyyy zzzz 

Q 	 string 

R XXXX 

S string 

T 	 XXXX YYYY ZZZZ 

u 

V 	 string 

W 	 XXXX string 

x 
y 

Z XXXX YYYY HH 

Stores an ASC 11 character string at location XXXX 
beginning and end ing with quotes. 

Calculate branch instruction offset from address 
XXXX to address YYYY. 

Sends character string at address XXXX in Morse 
code. 

Display hexadecimal bytes from address XXXX to 
YYYY. If E command is odd, display 16 bytes per 
line, 32 bytes per line if even . 

Set echo de lay to X.X seconds (approximate). 

Find string by searching from address XXXX to 
YYYY. Reply with starti ng and ending address. 

Go to address XXXX and begin execution of a sub­
routine. 

Convert hexadecimal value XXXX to dec im al. 

Input hexadecimal bytes sequentially beginning at 
address XXXX and ending with a carriage return. 

Jump to additional monitor commands. 

Rese rved. 

List by instruction in 1, 2 or 3 byte format all code 
between addresses XXXX and YYYY. 

Move a ll bytes between addresses XXXX and YYYY 
to contiguous memory starting at ZZZZ. 

Sign off procedure. 

Return to AM I monitor. 

Punch a hexadecimal tape in MI KBUG form at located 
from XXXX to YYYY with offset ZZZZ . 

Quest search through all memory for first occurrence 
of string. Back up and print starting address of first 
quotation mark, then print al l following characters 
unti l a second quotation mark is found . 

Read character string at address XXXX. 

Save. In message storage area , store s tring at next 
ava il ab le address and update pointer to point to 
next available address. Print pointer value . 

Tape. Load hexadecimal tape into memory between 
addresses XXXX and YYYY with offset ZZZZ. 

Reserved. 

Void first string encountered which contains string. 
All characters between limiting quotes are elimin ated 
including q uotes. All memory from ending quote to 
pointer is moved up to locat ion of the beginn ing 
quote. Pointer is updated and printed. 

Wedge. In sert string at locat ion XXXX. Push memory 
from XXXX to pointer down and update and print 
pointer. 

Transmit (Xmt) prompt. 

Reserved. 

Fill memory space from address XXXX to YYYY 
with hexadecimal value HH. 

monitor commands for machine language 
programming are the DISPLAY, GO, IN­
PUT, LIST, PUNCH and TAPE commands. 
Additional aids for programming arc the 
ASCII STRING, BRANCH, FIND , MOVE, 
READ, WEDGE and ZERO commands. 
The monitor functions related directly to 
network app li cations are the CW, ECHO, 
NNNN and XMT com mands. Th e specia l 
string manipulation commands SAVE, 
QUEST and VOID can be used with cal l 
signs as key words to form a message store 
and retrieval system for network operation; 
or line numbers may be used as key words, 
and text ed iting is possib le. In text ed itin g 
mode e<orrections, insertions and deletions 
arc performed us ing ASC II STR ING, FIND, 
READ and WEDGE comm ands. 

Th e system described thus far is ful ly 
operational in an unattended mode. It has 
been more or less continuous ly ava il ab le 
during the evening hours from about 1800 
to 2300 hours loca l time since December 23 
1977 (except for occasional visits by "Mr 
Murphy"). During th is time the ori gi nal 
monitor has not been altered, so use rs would 
not be confused by frequent system changes. 
However, seve ral changes are being con­
sidered to improve system reliability in the 
presence of noise and user typographica l 
errors, to ex pand monitor command func­
ti o ns and to upgrade protocols in anti cipa­
ti on of other computers on the network. 
Th e changes under consideration arc: 

• 	 Provide prompting at sign on to all ow 
unin formed users to request operati ng 
instru ct ions. 

• 	 Provide a carrier present input line to 
all ow the microcomputer to test for 
a clear channel prior to transmission. 

• 	 Rebuild restart c ircuitry for more 
1·eli ability. 

• 	 Change all string manipul ati ons to use 
quotes for delim iters. Currently, figure 
sh ift H is used, wh ich causes some 
Baudot machines to stop. 

• 	 Add add iti onal monitor comm ands 
to all ow unaddressed message storage 
and ret ri eval by call signs alone. 

• 	 Add line delete code recogniti on into 
Baudot input routine to all ow escape 
to command mode at any time. 

• 	 Consider buffering all input commands 
to allow for more fl ex ibility and 
re liabi li ty by using line and cha racter 
delete codes. 

• 	 Restructure BINCH and BOUCH rou­
tines for complete transparency. All 
ASC II codes needed for BASIC wi ll 
have one-to-one mapping into Baudo t 
characters by using the figures slash 
shift alph abet. Th e usual ASC II con­
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the electric p~~~,!! II™ 

The Electric Pencil II is a Character Oriented As text is typed in and the end of a screen 

Word Proces s ing System . Thi s means that text is Line is reached, a partially completed word is 
e nt e r ed as a string of continuous characters and shifted to the beginning of the following Line. 
i s ma nipulated as such. This allows the user Whenever text is inserted or deleted, existing 
enorm o u s freedom and ease in the movement and text is pushed down or pulled up in a wrap 
handling of text. Sin ce Line endings are never around fashion. Everything appears on the video 
d e lineated, any number of characters, words, display screen as it occurs which eliminates any 
Lin es o r paragraph s ma y be inserted or deleted guesswork . Text may be reviewed at will by 
a nywh e r e in th e t ex t. The entirety of the text variable speed scrolling both in the forward and 
s hift s and open s up or closes as needed in full reverse directions. By using the search or the 
vi e w of th e us er . The typing of carriage returns search and replace function, any s tring of 
as well a s word hyph e nation is not required characters may be Located and/or replaced with 
s inc e Lin es of text ar e formatted automatically. any other string of characters as desired. 

Wh e n t ex t i s print ed, The Electric Pencil II automatically inserts c arriage returns where they 
a r e nee d e d . Num e r o us combinations of Line Length, page Length, Line spacing and page spa c ing allow 
f o r any f o r m t o be ha ndl e d. Char ac t e r spa c ing , BOLD FACE, multicolumn as well as bidirectional 
prin t ing are i ncl ud ed i n th e Di a blo versions . Right justification gives right-hand margins that are 
e ve n. Pages ma y be numb e r e d a s we ll a s titled . This entire page (excepting the Large titles and 
Logo) was pr i nt e d by th e Di ablo ve rsion ct The Electric Pencil II in on e pass. · 

NEW FEATURES: * CP/l'I, Il'IDOS and HELIOS Compatible* SupportsNowonCP/M Four Disk Drives * Dynamic Print Formatting * DIABLO as well as NEC 
printer packages * Multicolumn Printing * Print Value Chaining * 

The Electric Pencil II Page-at-a-time Scrolling * New Bidirectional Multispeed Scrolling 
i s a l so co mpatibl e with Controls * New Subsystem with Print Value Scoreboard * Automatic Word 
Im sai ' s IMDOS. HELIOS and Record Number Tally * Cassette backup for additional storage * Full 
ve r s i ons SSH and DSH ar e Margin Control * End-of-Page Control * Non-Printing Text Commenting * 
no w r ea d y . Th e NEC print Lin e and Paragraph Indentation * Centering * Underlining * BOLD FACE * 
packag e i s now available . 
A u t ilit y pr o gram that W I D E S C R E E N V I D E 0 I I 

co n vert s PENCIL t o CP/l'I 
t o PENCIL fi Le s is ready . Available to Imsai VIO video users for a huge 80x24 character screen . 
"CONVERT" i s only $35.00. These versions put almost twice as many characters on the sc r een ! ! ! 

HAVE WE GOT A VERSION FOR YOU ? 

The Electric Pencil II ope rat es with any 8080/Z80 based microcomputer that supports a CP/M di s k 
syste m an d u ses a Im s ai VIO, Processor Technology VDM-1, Polymorphic VTI, Solid State Musi c VB-1B 
o r any si mi l a r me mo r y map pe d v i deo interface . REX versions now available . Spe c ify when us ing CP/M 
th at has bee n modifi e d f o r Micropolis or North Star disk systems as foll o ws: For North Star add 
s u f f ix A t o versi on numb e r, for Mi c ropolis add suffix B to version number, e . g . SS-IIA, DV-IIB. 

Ve r s Vid eo Print er Price 

SS-II SOL TTY or simi Lar $225. 
SP-II VT! TTY or s imilar $225. 
SV-II VDM TTY or s imi La r $225. 
SR- II REX TTY o r s imi Lar $250. 
SI-II VIO TTY o r s imil a r $250. 
DS-11 SO L Diab lo 1610/ 20 $275. 
DP-II VT! Di a bl o 161 0 / 20 $275. 

m 
SS 

l'IICHAEL SHRAYER SOFTWARE, INC. 
1253 Vista Superba Drive 

Glendale, CA 91205 
(213) 956-1593 

DV -11 VDM Di a b lo 16 10 / 20 $275. 
DR -11 REX Dia b lo 1610/ 20 $300. 

DI -II Vl O Dia bl o 16 1 OUO $300. Electric Pencil I is still available for non CP/M users: 

NS -11 SO L NE C Spin wr 1t er $ 275. 
NP - 11 Vll NE C Sp i nwr it er S275. Ve r s Video Printer Ca s sette Disk Drive Pri ce 

NV - 11 VDM NE C Sp i nwr it er $275. 

NR- 11 RE:X NE C Sp i n wri ter $300. SS SOL TTY or similar CUTS $100. 

Nl - 11 Vl O NEC Spi n;. r it er $300. SP VT! TTY or similar Tarbell $100. 
SSH SO L Heli os /HY $250. sv VDM TTY o r similar Tarbell $100. 
DSH SO L Helio s /Di a bl e $300. SSN SOL TTY or similar CUTS North Star $125. 

SPN VT! TTY or similar Tarbell No rth Star $125. 
UPGRADING POLICY: Any vers i on of SVN VDM TTY o r similar Tarbell North Star $125. 
The Electric Pencil may be upgrad e d OS SOL Diablo 1610120 CUTS S150. 
at any t im e by s i mpl y r e t c: rning the DP VT! Diablo 1610/20 Tarbell $150. 
or i ginal d i sk or casse tt e an d the DV VDM Diablo 1610/20 Tarbell $150. 
p r i c e d i t terence b e tw ee n vers i o n s DSN SOL Diablo 1610/20 CUTS North Star $175. 
plu s $1 5 . 00 t o MSS . Acce pt on ly DPN VT! Diablo 1610/20 Tarbell North Star $175. 
~·~ _l!l_e d i a a t t i me of p u r ch as e . DVN VDM Diablo 1610/20 Tarbell North Star $175. 

Demand a demo from your dealer! 
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PLEX 

Figure 5: Th e character 
input and character output 
subroutines are BINCH 
and BOUCH. PLEX con­
trols halfduplex operation. 

Figure 6: Protocol for 
transactions over the 11e1 ­

work. · 

BIN CH 

YES 

BOUCH 

OUTPUT 
CH ARACTER 

RETURN RETURN 

Lrol chdfdC Lers will be dVct il db le LU 
all ow term inctl contro l, escc1pe se­
quences and other contro l f unc ti ons. 

ASC II Cons iderations 

The most i111p ortc1nt change which i> 
foreseen is the dddition of an ASC II input/ 
output port and modem at 300 bps to 

the sy>tem when ASC II transmission is 
findl ly permitted by the i-:cc. Alth ough 
Baudot operation will continu e, th e evo­
lution of computer-to-compu ter ope rdtion 
will be greatly simplified. I t i> c1n ti c ipated 
thdt ct l I network te letypewr i ter transmissions 
will rernd in dt 60 words per minute 13dudo t 
due to the avai lab ili ty of the inexpensive 
te1 minals. Therefore the 2125 Hz mark and 
2295 Hz sp<1c..e tone s will >till be reserved tor 
B<1udut use . Al l ASC II l1'<111s111i >> iu11 will be 
ctt th e commercia l modern I1cquency pc1i1 ut 
·1270 Hz mctrk and l 0 10 Hz >pctce. -1he 
Bc1 udot and ASC II tr c1 nsmi -,s ions will nut 
in terfere with one ano th er duc tu the 
sepd1<1tion in frequencies. 

Du e to the capture effect 0 11 1- M trc1ns­

mis>ions in which the >tronger ol twu 
>ign ,tl> at the rece iver wil l c<1pture th e 
detector ct nd the wedke1 >tcttiun wi ll nut 
be hedrd, -, i111ult<111euu> L1ctn>mi»iun by 
t wu >ep<11d te stdtium {une in ASCI I c1 11d 
one 111 Bc1udut) i> nut pu;,ib le. I o ove 1c..umc 
thi s ditficulty, a >ec..ond<1ry 1·ec..e ive1- will be 
pl<1ccd dt th e 1·epe<1 te1 which ll d> it> dudi o 
output in p<1r<1lle l with the 01 iginc1 I rec..eive1 
in d1 iving the trammittcr . I hi > >e<-uncl<11 y 

YE S 

NO 

WA IT FOR 
E SECO ND S 

RETURN 

rece iver wi ll dll uw simu ltd1icous dCCe>s tu 
any two sys tem users. 

Because all stat iom will be monitor ing 
th e repedter outpu t chdnne l, >imult<111eous 
ASC II dnd B<ludo t tr·dnsdctium cdn tdh. e 
place between >Cpdl'dte dnd independent 
users. Since the microcomputer operdting 
system dlreddy comm unicdtes th rough both 
its ASC II dnd Bau dot ports dt diffe1ent 
rdte> si111ultaneou>ly, upgrdding the >ystem 
fo1· ASC 11 is a si m p ie m atte1. A second 
modem at the 10 70/1270 Hz frequency 
pa ir is interfaced in pMdl lel wi th th e loca l 
term in dl. With th e present struc ture uf 
routin es B INCH <lnd BOUCH, dutomatic 
tr<1n>ldtion between ASC II dnd B<ludot 
will be accomp lish ed . The on ly chdnge 
to the monitor will be tu all ow remote 
dCCeS> to the Baudot disable li ne >u thdt ful l 
>peed ASC II cdn be used when d B<ludut 
u>er i> not in the system. Additio11<1lly, 
v<1r ious procedur<1 I -,ubroutin e> will be m<1clc 
dVdi ldb le to hand le co111puter -to -c..0111putcr 
protoco ls. 

Protoco l 

I he f i1>t protocol p1 obi cm tu c..011-,ide1 
is the >epdrcttiun of me>Sdge> di1 ec..ted to <l 
c..umpute1 from messctge> di1ectcd Lo uthc1 
U>e l > 01· to th e operator. 111 thi> L<l>e <ll l 
c0111pute1> should <1 ll ow d lwnd-lwldiny 
mode in whi ch th e 1emotc U>c1· L<ln t,tlh. 
d i1ectly tu th e uperdtur or to othe1 >tctti um 
un the net even while the computc1 nMy be 
expec ting some input. 

DESTI NAlliN I R O~ -: :AC ]Of<1t>I NA J01CO:~CALL CAL L SrRI NG 
SIG N SIG N FI EL D NU MBEo.R 

~----~----- - -- ­

PREA MBlt 
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Ke n Tunnah is one of many innovators bring ing 
the micro revo lution to the s mall bus iness. As 
a programmer, he knows comp uters a nd the ir 
la nguages . As a businessma n , h e knows bus iness 
and its languages. And w he n Mr. Tunnah d ecided 
to micro-co mputerize the acco unting functio n a t 
Collo id -A-Tron , he turned to S tru cture d Systems 
softwa re . 

Says Mr. Tunna h : "Ti1t progm 111 is dtsig11 t:d fro111 
tJ CPA sta11dpoi11t, for 111 ultip!t corporatio11 s, wl1id1 we 
lwve. It is Jlcx i/Jle a11d gives 111 e the a/Jility to cl11111ge 
rt porti11s by profit crnters t11sily. It is up u11d ru1111i11g 
quickly, 1111d it just kl't p::, 011 rn 1111i11g . 1 tl1i11k it 's flit btsf 
/,11 si11t::.s softwarl' 11vali11/Jit' ." 

The be::,t so ft ware ava il able . T ha t's w ha t 
S tru ctured Systems Croup ::,e t o ut to create. 

Structured Systems offers three so phi s tica ted 
accounting ::,ys tem::, . Our Ge ne ral Ledge r software is 
big e no ug h for multi -client write - up by the CPA, 
or multi -Lorpu ra te repo rting for the bus iness, but 
sma ll e no ug h for the micro budge t . The very 
compre hensive Accounts Rece ivable and Acco unts 
Payable package::, will o pe rate ind epe nden tly, ur 
they wi ll coo rdinate wi th the Ge ne ra l Led ger. 

Our ::,y::, tems reco rd tra nsac tio ns eas il y and 
co rrec tl y, a nd provide a n a udit trail trom so urce 
document tu financia l ::,ta te m e nt ::, . A nd they w ill 
maintain mon thl y a nd yea r- to -d a te information in 

Mr. Ken Tunna h , Culloid-A - lrun Inc. , l~u ft ,1 l u , Ni: w Yurk 

dollars and in pe rce ntages. And they are re liab le. 
The three systems interac t w ith the u ::,er to se t up 

parame ters such as format a nd headings, account 
titles and numbering, a utom a ti c billing u r re mind er 
n o tices, credit limits, sa les reports , a check regis te r, 
a nd much m o re. 

The softw are is d es igned to run u n an 8080 u r 
Z-80 C PU with 48K of m e mory, dual di sk ::, 
with CP/M ®, printer, key boa rd , a nd C RT To 
make it a ll work for you , we have prov id ed the m us t 
ex te ns ive d oc ume nta tion a nd support in the indu ::, t ry. 

We provide the capabi lity to co mputerize complex 
accounting function s un relative ly inexpe n :, ive micru ­
co1npute r equipme nt. Ke n Tunnah has to ld u ::, w ha t 
tha t means: "I've bucked so111 t: tre11ds. I looked 11ro1111d, 
a11d decided that wit/1 ti1t right suftw11rc, i Lou/d get a 
111icm to ou tpafon11a$45,000111i11i. /'111 sati:c.Jied . lt 's 
si111pll' eco110111 ics ." 

We ca n refer yo u to a growing numbe r o t 
so phis ticated retailers ex per ie nced in S truc tu red 
Systems Croup bus iness sys te m s. Or we cd n work 
directly w ith you. We' d be happy to provid e yo u 
w ith mure information o n o ur product line , w h ich 
includes QSORT (a so rt /merge prog ram) , CBAS IC 
(a bus iness BAS IC ), NAO (a m a iling a nd address ing 
sys te m) , a nd our Ge ne ral Ledge1; Acco unts 
Receiva bl e , a nd Account:, Payable packages . 

5208 Cl<1remun t Ave nu L' 
Oa klc111d, CA 94618 
Ca ll u::, a t (4 15) 547- 1567. Or \\'!'Ile 
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Th e exc lamation point has been suggested 
as a comm an d indicat ing th at the fo ll owing 
line is to be ignored. All ch aracters fo l­
lowing th e exc lamati on point are ignored 
until a carri age return is encountered. In 
th e case of the syste m just described, the 
opera tor whose ke yboa rd is essenti all y in 
parall el wi th th e remote user can make 
comments in return, aga in with out dis­
tu rb ing the computer. 

On ce th e micrncomputer is signed on at 
present, it uses the communica ti on ch ann el 
as a private lin e assuming all comm ands 
are directed exc lu sively to it. Because o th er 
computers are interfaced to th e net, thi s 
poi nt of view will have to be modified to 
all ow many processors to share th e chan nel 
and 1 espond on ly to comma nds add ressed 
specifica ll y Lo them. 

Th e FCC-ass igned call letters of all 
users on the net are considered to be a 
convenient add ress ing string fo r ju st this 
pu rpose. Ca ll lette rs consist of fro m fou r to 
six alph anumeri c charac ters. Using th e 
ca ll signs, a poss ible pro tocol fo r all trans­
ac tions might be as shown in fi gure 6. All 
system messages would consist of a pre­
ambl e, th e ca ll sign o f th e destin ation 
station, the ca ll sign of the orig inating 
sta ti on, a control fi eld, a seri al number, th e 

•£• B~"5~.u: 8K STAI IC RAM
GITAL] .IL ASSEMBLED 

S-100RELIABILITY 
QUALITY 
DEPENDABILITY 
ADDRE SSING 

ON-BOARV S'Nlli....H WRITE ?AOTL1,,T~/UNP1.v";"t:;-s ),.!._!,.'*' 
00 EACl• .t;t BLOCK CAfJ BE r;iQT[C!E~'.'11' ~'.1\~ e i. ·~ELPROTECT 
:.:..L S-100 BUS LINES 11,Rf i'Vl LY bUl=f"EnCD 
OHE LS·r'~ '...0:..:." P£R U'iEBUFFERING 
2'L02 h t..t.•5 -• ..::QY.,lS"' ·, 0,CAU Y r1r..C...:,RC::5 ' .;-° ..:..Mc" 
;l,T "' VOLTS. 4 0 '1 BCAR:J ~VOLTLOW POWER REGUt qons 
V. • ,:;,.-,;_·, ,',:,.; .., , .._"j i_;.,M.;. s.;:.,r:;_c:.;.C..:WAIT STATES '/!!.. /' "' U'""->GAatE JJMPEt:: 

,_.,, 30:.;:;:i !3 C.LAS6 EP::;:...~.· ...... ·.-1 S •tY sci=.u:.~. LE1'>C:Ml. 
, r. L !='.01~ W &'S CN oo--·~IDfS ';1.0>" s - :..DER''i-1 .:.ot.:. CONTAO::!SQUALITY 
IF NV- 5.;-1:::.r1Ei.:- RETUR'\: 7'-iE UNCAW.AC.E:-' or r.:; ·..... 1!f\ 
··: o:..·1:; '="'JR n.Jt.:.. RE""'J'C · :.L~O r '°'!' ': t ' '.v'.~ ',\',-..~. ~·,- ,GUARANTEE 

DELIVERY 
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COMPU:.ll - esnNG NQ"':' ~L... Ct".:.;.: ... .... i QFl'r' ::: Ei.1. 5 a.... r :.;,.50 

OF :.J..L ~·?OAT CIRCUi ~ ;:.rm vr -i.:::: 'J~TESTING 

IN TRODUC 1 ORY 4:,0 n~ 250 ns 
PRIC E 
ASSE MBLED I T ESTED SPECIAL $ 149~ $1892) 

CALI FORNIA RESIDENTS AD O 6 "0 TAX 

U14) 992 - 5540 
2555 E CHAPMAN AVE 
SUITE 604 
FULLERTON . CA 92631 
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message or data string itse lf and a chec ksum . 
Th e control fie ld could id entify th e 

length an d nature of the string; wh ether 
binary, hexadec im al or ASCII charac ters 
were in the message; whether a chec ksum 
was ge nerated or necessary; and other data 
necessa ry to te ll the rece iving stati on how 
to handl e the parti cul ar string. Th e preamble 
wo uld be an app ropriate se ri es of characte rs 
to ac tivate and initi ali ze all monitoring 
stati ons. A suggested preambl e has been a 
ca rri age re turn , li ne feed, five null charac ters 
and a I ine delete code. Op t ional ca ll signs and 
other characte rs coul d precede th e line 
delete code, because its main fun c ti on is 
to estab lish the channel and prepare the 
microcomputer to recogni ze all fo ll ow ing 
characte rs. 

As mo1e an d more microcomputers jo in 
the net, another conve ni ent fea tu re woul d 
be the capabili ty of polling th e net to 
identi fy which stati ons are in a ready sta tu s. 
Thi s prob lem of po ll ing, a compl ex one due 
to th e dynamic natu re of th e net, has a 
wide range of so lu tions depe nding on the 
parti cul ar structu re assumed fo r th e net. 
It is introdu ced here as a topic for fur ther 
stud y. 

One poss ibil ity of prov iding the polling 
capabili ty is th ro ugh th e ass ignment of 
some centra l responsibil ity fo r all tra ns­
actions on the net. On ce a significa nt degree 
of sophi sti ca ti on is attain ed, it might be 
des irabl e to ass ign one microcomputer at 
dny one time to be a contro l sta ti on. The 
computer wou ld be respons ible for main­
ta ining an up- to-date statu s of all systems 
on the net and a direc tory of all ava il ab le 
programs and da ta. All a user woul d have 
to do is query the con tro l sta ti on to ge t 
a compl ete picture of th e prese nt net con­
figurat ion. The function of the control 
tation can be passed along fro m one stat ion 

to ano th er as new sta ti ons log on and other 
stati ons log off. The sta tu s data would be 
coded very efficientl y for speed of transfer 
fro m one stdtion to anothe r. 

It has not bee n the intention of th is 
a1 ti c le to make firm prnposa ls on ne twork 
pro tocol or operating procedures, because 
so littl e experience is avd ildble to da te on the 
natu re or ex pec tations fur a com pu ter 
exper imenter's ne twork. R<l th er, it is hoped 
thdt sharing the littl e expe rie nce we have 
ga ined in interfdc ing th e com pu ter to an 
exis ti ng rddio -telcty pewritcr network may 
be of use in further di scussions of thi s goa l. 

We a1c dt the birth of somethi ng great 
di1d dyrldmic. Writ ing thi s Mti cle has been 
difficu lt due to the dai ly increa c of ideas 
dn d the confl ic ting des ire to im plement each 
id ed dS it oc1., u r~. We inv ite others to shdfc 
their ~i m il df expel iences dn d cu njec tur·e~. • 

http:COMPU:.ll


This could be the most intriguing, innovative conversation piece you've 
ever seen. It is composed of two concave mirrors ; the top mirror 
contains a small opening in the middle of it. A small object placed atIRAG the bottom of the lower dish appears above the opening of the top 

The Classic Game of Chess 
Will Never Be the Same 

BORIS is the world's most advanced portable chess computer. Match 
him against any other computer in his class, and he defeats them all. 
For the millions who play chess, plus those who want to learn the 
game, BORIS provides the challenge and flexibility that until now were 
found only in expensive laboratory computers. Like his big brothers, 
BORIS even talks to his opponents, with messages programmed into his 
almost-human brain. 

BOR IS was created to be the perfect chess opponent; always ready at a 
moment's notice. with a game and strategy that's unpredictable. If your 
chess skill s are wasting away because you can't find an opponent, 
BORIS will be a chal lenging adversary, and there's never a fear of being 
embarrassed if you make a care less blunder. BORIS plays black or 
white ; he'll even play himself. Set him to play at a beginner's level, or 
let him loose, and he'll play a game that will keep the attention of a 
Master . 

BORIS is unmatched as a chess teacher. It's easy to find scores of books 
for beginners, but it's never as easy to find someone with the time and 
patience to teach a novice . BORIS knows every rule and move of the 
game, and has all the patience in the world. Even if you've never played 
the game before. you can learn from BORIS in less than an hour. If 
you're his student and unsu re of your next move, simply ask BORIS to 
suggest the best one . When BORIS backs you into a corner, just change 
places with him, and see how he battles his way out of his own trap . 
You can alter his leve l of play at any time to match your advancement. 

BORIS keeps you honest by displaying "ILLEGAL MOVE," if you 
attempt o ne . He concedes defeat with " CONGRATULATIONS," if 
you're good enough to beat him, even "STALEMATE," if you play him 
to a draw. His vocabulary includes a variety of phrases which will add 
flavor to your game. He can certainly unnerve you at any time with a 
comment like. " I EXPECTED THAT" or "IS THIS A TRAP?" 

mirror totally reconstructed in full 3 -0. MIRAGE is a breakthrough in 
three-dimensional real imagery . It uses ambient light and can be viewed 
from any direction . The mirror coating (5/1,000,000th of an inch thick) 
is identical to that used to surface the 200-inch telescope at California's 
Mt . Palomar Observatory . MIRAGE combines art, illusion, science, and 
fun . Each true-to-life vision is actually a scientific phenomenon. 
Manufacturing tolerances are critical; the result ing imagery is alive with 
depth , surpassing holographs in clarity and resolution . Yet it's so simple 
it can fool anyone. $24 .95 plus $ 1 .50 insured UPS shipping 
and handling . 

Full 3-Dimensional Illusion 

BORIS is programmed for all classic chess moves: castling, en passant. 
queening, etc.; plus, he solves all mate in two problems. Also, BORIS is 
programmed for random play , so you'll never get the same game twice. 
BORIS comes in a hand-crafted, solid walnut case, 10" x 3 Y." x 6 %", 
with chess pieces and folding chess board. You can use your own board 
and pieces if you prefer . 

Whether you're an experienced player, a beginner, or you need a special 
gift for a chess buff, BORIS is definitely for you. When you sit down to 
challenge BORIS, be prepared for the game of your life . You ' ll quickly 
see for yourself why BORIS IS KING. $299 .95 plus $4.00 for 
insured UPS shipping and handling. Includes a 90-day 
limited warranty . 

IF YOU ARE NOT TOTALLY SATISFIED WITH MIRAGE OR BORIS, RETURN WITHIN 
15 DAYS FOR A FULL REFUND. 
For you r convenien ce in ordering, p lease use this page plus the order form on page 111 . 
You may photocopy this page. 

DIAL YOUR CHARGE CARD ORDERS TOLL FREE (800) -258-5477. 

POB 428, 25 Route 101 West. Peterborough NH. 03458 ORI 
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Etudes for Programmers 
by Charles Wetherell 
Prentice-Hall, Englewood Cliffs N j 19 77 
200 pages paperback 
$72.95 

My dictionary defines an etude as a com­
position for the practice of techniques (from 
the French etude, meaning study) . In Etudes 
for Programmers, Mr Wetherell dwells on 
the craft of programming. A craftsman, in 
the guilds of Renaissance Europe, spent 

many years doing menial tasks, mastering 
one facet at a time. Mastery of computer 
science is also a long process. "The difficulty 
with teaching programming," the author 
states, "is that it cannot be taught." He 
continues, "the difficulty with learning 
programming is that it is so much work." 

Today, programmer is a generic term 
which applies to practitioners of widely 
different skills. Many of us learn piecemeal, 
working with code someone gives us to write 
or complete. Thus, a "guiding hand" to 
round out our training is lacking. It is 
Ii ke trying to cut down a giant redwood 
with a coping saw. 

This splendid new book is intended to aid 
moderately competent programmers in be­
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coming master craftspeople. I stress the 
moderately competent, for these are not 
beginners' problems. 

The text is designed for a graduate course 
in computer science. There are 27 projects 
offering exercises in all aspects of our craft. 
Automatic text formatting, puzzles and 
mazes, and cryptanalysis are just some of the 
offerings. Four of the projects, suitable for a 
compiler course, deal with such topics as 
loaders and large computer simul a tors . Each 
task is given a suggested manpower level, 
such as five weeks for one person or three 
weeks for two people. Although no parti­
cular language is used, suggestions are given 
in each assignment. The variety of appli­
cations will show the reader the power and 
the poverty of each language used. Thus 
students can broaden their familiarity with 
several languages. 

Etudes for Programmers improves one's 
skills by developing good techniques. The 
problems are interesting and challenging. 
As their accumulated computer lore in­
creases, readers develop a greater ability to 
write and document clear concise code. I 
feel this book will help any programmer 
of some experience to attain a more pro­
fessional level of competency. 

Each chapter has references to aid in the 
further pursuit of a given topic, and there is 
a handy index. To pick a few nits, I feel the 
price is a bit steep for a paperback, although 
these days a textbook under $20 is a buy. 
Also, many programmers don't have the 
different compilers that may be available 
at a college, so a few of the assignments 
may not suit everyone. Yet the scope of 
the book is so broad th at everyone can learn 
from it. Once a given project is finished, 
be it a game or a means of home book­
keeping, the programmer has a usefu I game 
or tool to be used in the future . 

Noel K Julkowski 
18755 Van Buren St 

Salinas CA 93906• 
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Program Style, Design, Efficiency, 
Debugging, and Testing 
by D Van Tassel 
Prentice-Ha// Inc 
Englewood Cliffs NJ 07632 
256 pages 
$73.50 

There is a lot in this book for the com­
puter hobbyist. The first chapter is about 
program style . Program style can be useful 
even in BAS IC. For example, FOR loops can 
be indented three spaces to aid in reading 
the program. Also, REMARKS can be used 
to indicate what the va ri ables stand for and 
how the algorithm bei ng used operates. This 
is espec iall y helpful in BAS IC because 
BAS IC uses only short variable names. 

Chapter 3 discusses program effic iency. 
Th is is especi all y important to sma ll com­
puter use rs. Both sto rage efficiency and time 
efficiency are di scussed. The author po in ts 
out that th e se lection of th e problem algo­
rithm is the mos t important fac tor for an 
efficient program. On e of the suggestions 
that will help BAS IC use rs is optimization 
of program loops. According to Van Tasse l, 
typ ical programs spend 50 percent of their 
time in 5 percent of the code . This 5 percent 
often cons ists of nested loops. Th us, to 
make a program more efficie nt, inner loops 
must be optimize d. The boo k lists nu merous 
methods of code optimization. 

The debugging chapter provides a wealth 
of hi nts on how to fi nd program erro rs. For 
examp le, the first thing the user needs is a 
printout of the program. Too often people 
try to debug a program without a current 
listi ng. If the li sting is not enough to find 
the erro r, the rule is: divide and conq uer. 
Start putting print statements in the pro­
gram to trace the logic and calcu lations. 

It usuall y does littl e good to work for 
long peri ods of time with the program li sting 
because the ho bbyis t often traces the pro­
gram logic with how it should work in mind 
instead of how it actuall y is working. The 
added debu gg ing print statements wi ll help 
you locate the program errors. The boo k 
indicates how and where to place debugging 
sta tements and discusses com mon errors. 

In the las t chapter the author points 
out that programs are often just debugged 

Circle 265 on inqu iry card . 

Why

Pay More? 


Why pay for more printer than you need? Our 
ser ies 40 printers offer more features for less 
bucks than any other commerc ial quality printer 
on the market today. A complete stand-alone 40 
column impact dot matrix printer with a 64 
character ASCII set. Includes power supply, 
casework and interface electronics. Single 
quant ity price for the parallel ASCII interface 
model is $425. Serial RS232/current loop 
interface models start at $575. OEM discounts 
available. 

For more infor­
mation write to: 

MPI 2099 West 
2200 South, Salt 
Lake City, Utah 
84119 or call (801) 
973-6053. 

Don Lancaster's ingenius design provides software 
controllable options including: 

• Scrolling • Full performance cursor 
•Over 2K on-screen characters with only 

3MHz bandwidth 
• Variety of line/character formats including 

16/32, 16/64 ... . even 32/64 
• User selectable line lengths 

··· ····· ···· ····· ··· ········ ·· ······ ········· ·· ··· ·· ··· ···· ·· 
: TELLMEMORE! [ J Send instruction manual for the TVT-6 Kit : 

with full operational detail s . $1 enc losed. 
: ( I SEND FREE CATALOG 

Name: 

::: mba~ Address: 

: ELECTRONICS,INC. City: State : Z ip: 

~- ~-~~~·. _1_1_-_s_. _~~~~-~: ~1~~~-1~~-~~~~·: -~~~~~~~~-~I!.':.~~- ?~~·-~ .. 
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and not tested . Sample tests and hints on 
testing are provided. 

The book has many exerc ises and pro­
gramming problems which are not on ly 
for BASIC users. Examples are given in 
a variety of programming languages . Most 
of the techniques mentioned are good in 
any language. Program Style, Design, Effi­
ciency, Debugging, and Testing will be a 
useful addition to your programmin g 
Ii brary. F Sokolowski 

956 Scott 

Montebello CA 90640• 

(Microcomputer) Problem Solving Using 
PASCAL 
by Kennelh L Bowles 
Springer- Verlag, New York 7 9 77 
563 pages 
$9.80 

(Microcomputer) Problem Solving Using 
PASCA L: th e titl e sounds lik e a wish , but 
it is fac't. Prof Bowles of the University of 
California at San Diego (UCSD) has a 
full Pasca l (with ex tensions for graphics, 
char-acter string manipulation and direc t 
access fil es) runn ing o n interactive single 
user microco mputer systems such as : Digital 
Equ ipment LSl-1 l s, Zi log Z-80s, an d 8080 
based mac hines . Soon he expects to have 
Mo toro la 6800 and MOS Technology 6502 
Pasca l systems as well. Almost all of the 
software for these systems is written in 
mac hine indepe ndent Pascal. 

The tex t is an integral part of a revolu ­
tionary environment for computing educa­
tion . As Bowles says, " Pascal is clearly 
the best language now in widespread use for 
teaching ... structured programming at th e 
introducto ry level. " By using Pascal, 

Bow les is able to introduce algor ithm 
development and problem solving as com­
ponents of top down, stepwi se design. 
Procedures are introdu ced ri ght from the 
start. Flow of co ntrol is presented in terms 
of modern programming prin cipl es (se­
quence, se lect ion and iterat ion). Re cursion 
is presen ted as an obvious extension of th e 
procedure mechani sm. Data stru ctures are 
exp lained fully and clearly. 

The use o f graphics and text process ing 
programming exa mpl es keeps the tex t 
from becoming bogged down in num eri cal 
methods. At UCSD, students fr om th e arts, 
hum an ities and business disciplines are ab le 
to do just as well writing progra ms for 
no nnumeric applications as are mo re mathe­
matically sophi stica ted students. 

In addition to the comp il er, interprete r 
and ed itor software, the UCSD system in­
cludes a co mplete co mputer a id ed and 
managed instruction S/ stem. Th e system's 
lesso ns parallel th e te xt and permit easy 
manage ment of very large introductory 
classes. The system is simpl e and co mpl ete 
in and of itself and co uld also be used 
effect ively by high schools and co mmunity 
co ll eges to provi de low cos t interactive 
stud ent co mputing. 

Kenn eth Bow les has revol utioni zed the 
teaching of in troductory computing at 
UCSD. The publi cation of hi s book and the 
release of UCSD Pasca l will permit others 
to fo ll ow hi s lead. 

Richard J Cichelli 

Software Consulting Services 

901 Whittier Dr 

Allentown PA 18103 

PA Easton 

Dept of Mathematics, Lehigh University 

Bethlehem PA 18001 • 
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Circle 77 on inquiry card. 

PET PRINTER ADAPTER 

GET HARD COPY FROM YOUR The CmC ADA 1200 drives an $98.50 ADA 1200B 
COMMODORE PET USING A Assembled and testedRS-232 printer from the PET 
STANDARD RS-232 ADAPTER $169.00 ADA 1200CIEEE-488 bus. Now, the PET 

owner can obtain hard copy 
With case, power supply

li stings and can type letters, and RS-232 connector 
manuscripts, mailing labe ls, 

tables of data, pictures, in­ Order direct or contact your loca l computer store. 

voices , graphs, chec ks, need le­ Add $3 .00 for postage and handling per order. 


point patterns, etc., using an 

CONNECTICUT rnicroCOMPUTE R

RS-232 standard pr inter or 150 POCONO RO. BROOKFIELD. CT 06804 
terminal. 12031 775 -9659 

Hextext 
Thomas J Dunsheath 

2828 Knollwood Ln 
There once was a little (1) ---·As he flew (2)---to (3) ____ , he Glenview IL 60025 

encountered an (4) ___ ,who was going to smash his (5) ----- · Calling 

to his friends for (6) --- , he zoomed in on the (7) ---,and made contact 
(8) _times. "Good (9) ___ -,"cried his friends, "now you are an (10) __ 

1200B 1200C 

(1) 101111101110 Binary 
(2) 377 Octal 
(3) 1111111011101101 Binary 
(4) 175 Decimal 
(5) 700638 Decimal 
(6) 2589 Decimal 
(7) 257 Octal 
(8) 0101 Binary 
(9) 1101111011101101 Binary 
(10) 5316 Octal 

This story is basically a learning too l that 
teaches the user how to convert numbers from 
one number base to another . If the binary , 
octal and decimal clues given for each blank 
are translated into their hexadecimal equiv­
alents, the entire story will become readabl e. 
In some cases initial zeros will be required to 

. ~ee .page 8B hexadecimalunderstand the word. 
for the so lution. 
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Transmission of Digital Data Over Twisted Pair Lines 


Edward Beebe 

3341N E 13t h Av 

Pompano Beach FL 33064 

Hav in g owned a Di gital Group system for 
alm ost three yea rs, I have come across many 
problem s in interfacing peri pheral eq uip ­
ment in the home env iro nment. One of the 
biggest pro bl ems is indu ced noise in long 
lengths of cable connec ting printers and 
terminals placed in different rooms. Thi s 
should become an increas ing problem with 
th e many people pl ac ing systems in sma ll 
business environments. Even though small 
businesses wil l not be pl agued with the 
vacuum cleaner addin g bits to th e printer, 

the long run to the stock room termina l 
can produce unex pected results. 

The first cure I reco mmend is to use 
an RS-232 interface. Th e RS-232 works 
well when seve ral lines of handshak ing 
are required and the cable is run less than 
200 fee t (60 meters) . The large voltage 
swing and " nega tive" true logic reduces 
noise sp ikes very well. 

An alternative approach to the probl em 
is differential transmiss ion of the data. In 
thi s system, two wires are used for each 
direction of data fl ow (four wi1·es would be 
used with a termi na l, two coming and two 
going). When a logic 1 is se nt to th e peri ­
pheral device, one line wi ll be hi gh and the 
other will be low as shown in figure 1. Wh en 
a logic 0 is sent to the device, the states of 

MICRO MAIL HAS WHAT YOUR SYSTEM NEEDS 


SOROC 10-120 S795 T.I. 810 S1695 TELETYPE 43 S 999 OIABLO 1620/ J S2999 
• 24 line x 80 characters • 150 characters/ second • 30 cha racters/ second • 4 5 charac ters/ second 
• Upper/ low er case • Ad1ustable forms tract0 r • 132 charac ter line • Letter quality 
• Nu meric keypad • 5 x 7 dot ma tr ix • Upper/ low er case • Numeri c keypad 

All terminals include EIA RS232 interface. 

AVAILABLE FOR WRITE OR CALL 

IMMEDIATE DELIVERY ----------- - - - --------------- FDR FREE CATALOGUE 


P 0 BOX 3297 • SANTA ANA . CA 92703 • (7 14 ) 731 -4338 


Send cer t1f1ed chec k (persona l 01 company checks require two weeks to clear) including handling· and 6% tax . 1f a Calrfornta resident 

· Hand ling l ess tha n $7 50. add 3% $750 to $ 1999 add 2%· over $1999 add 1% 

Everything sh ipped freig ht co llec t in fac tory carton s w ith manufacturer's warranty 
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the two lines switch (high going lo w and vice 
versa). 

The two integrated circuits used as line 
drivers and rece ivers are th e Texas Instru­
ments 75183 and 75182. Mounting one of 
each on a pri nted circuit ca rd at both ends 
of a 4 wire twi sted pa ir will give you com­
munications with a te rmin al up to 1000 fee t 
(300 meters) away. 

Figure 1 is se lf-exp lanatory . Th e two 
capacitors in the rece iver are option al. Th e 

OU TP UT 

F ROM 

COMP UTE R 


+5V 10 
A 

14 TWISTED PAIR 
- ---t vcc 

NON-

INPUT DEVIC E13 D 

12 c 
I N VE RTED 8 I N VE RTEDI I OUTPUTB IN PUT 

Tl ME 9 
CONST ANT 

GN D 

7 l IOO pF 

7518 3 75182 

0.002 pF capacitor betwee n RT and the 
inverted input may be used fo r DC isolation 
of the line termin ating resistor. Th e value 
of this capac itor will vary with the data rate. 
The 100 pF capacitor between the response 
time constant pin and ground is used to 
control the response time. 

More information on this and related 
techniques can be fo und in th e Texas 
Instruments data handbook on memory 
and peripheral interfaci ng.• 

+ 5V 

14 

vcc 
TO13 INVERTED 

Figure 7. 

NEW SOFTWARE 

AVAILABLE 


LIFEBOAT ASSOCIATES is now offering the 
following software for use on the 
MICROPOLIS and NORTH STAR floppy disk 
systems and HORIZON computer. 

All of the software listed requires the 
use of CP/M to operate. In addition, the 
Xitan packages have been designed to run 
with a Z-80 based CPU. 

For your convenience. most of LIFEBOAT 
ASSOCIATES software is available on 
8-inch diskettes (IBM soft-sectored format) . 

LIFEBOAT ASSOCIATES software packages 
are available from computer stores 
nationwide, or you can order direct. 

CP/ M '" FOOS ,1nd Utiliti es 
Microsoft FORTRAN ·80 
Microsoft COBOL·80 
M icrosoft Disk Ex tended BASIC 
Xi tan SUPFR BASI C 
Xitan nISK RA SIC 
Xitan Z·TFL Tr \'.t Frlitor 
XJt ,1n TPXl Outpu t Prore,,nr 
Xi1 an M;icro ASSFMBI FR 
X1tan 7 BUG 
Xitan LI N KER 
Xitan P.1ckagP A3 (a<; kPy<'rl ahove) 
Xitan Packagr A3+ (d<; kf'\·erl above) 
CRASIC Compiler/Jnt f'rprf'tf'r BASIC 
M AC Macro As>f'mh!Pr 
SID Symbolic ln>rruct1on Df'h11 gger 
TEX TPxt Formattrr 
Genera I Ledger 
Accounts Rf'CPivable 
NAO NamP & Addre<;s Proce-;sor 
QSORT Disk File Sort / Merge Utili ty 

From$ 145 
$400 
$fi25 
$300 

(A3) $99 
(A3+) $ 159 
(A3. A3+) $69 
(i\3 . A3+ ) N/ A 
(A3. A3+ ) S69 
(A3+ ) $89 
(A3+ ) $69 

5249 
$409 

$95 
$ 100 

$8'; 
$85 

$995 
$750 

$79 
595 

LIFEBOAT ASSOCIATES 

164 W. 83rd Street 


New York. N.Y. I 0024 

(212) 580-0082 
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Solution to Machine Language Puzzler (see page 74) : 

TIMOUT1 : 	 PUSH Bo Save th e ma in program value of B . The most important fea ture of this sub­
MVI B1, # X Load B w i t h X, one of th e loop constants . routine is th at it is recursive: th at is, it calls 
OCR A A w as loaded in the main program and is the second 

itself. Recursive programs can be di fficult delay constant Y . 
LOOP 1 : CPI 0 ; Is A = O? to fo ll ow unless one remembers to pl ace 

CNZ TIMOUT2 ; If not, call TIMOUT2. each subroutine call in a uni que environm ent
TIMOUT2: 	 PUSH Bi ; Save B from TIMOUT1 ; 

MVI B2, # X ; Reset B to its in it ial value . different from all other subroutine calls . 
OCR A ; Dec rem ent A again (A is not reset in this new pro- This means th at each ca ll of TIMOUT 

gram envi ronment). should be th ought of as beginnin g a di ffe rent LOOP2 : 	 CPI 0 · ; l s A = O? 
CNZ TI MOUT3 ; If not, call TIMOUT3. subroutine in a di ffe rent locati on of 
OCR B2 ; Decrement the TIMOUT2 value of B. memory, even though the instruc tions are 
JNZ LOOP2 ; Decrement B more if it is not 0. 

shared. 	 For exampl e, consider the com­INR A ; Restore A to the value it held in the previous sub ­
routi ne (Tl MOUT 1) by adding 1. mented ve rsion of TIMOUT in li st ing 1. 

POP Bi Restore B to t he va lue it held in the previous sub- Here, two 	di ffe rent programs are shown to 
rout ine (TIMOUT1). 

RET ; Return to the instruction after " CNZ Tl MOUT2 " illustrate the situati on when one recursive 
in TIMOUT1. call is made. As an abstract model of the 

OCR Bi ; Decrement the TI MOUT1 value of B . program's 	 overal I opera ti on, consider the JNZ LOOP1 ; If Bi is not zero , go back to LOOP1 and repeat 
every thin g, including the call to Tl MO UT2 . node and branch di agram of fi gure 1, drawn 

INR A ; Increm ent A to its or iginal valu e of Y (2 in thi s fo r the case X =3 and Y = 2. Th e valu e in A 
example). identifi es 	 the current leve l of program POP Bo ; Restore the m ai n program value of B . 

RET ; Retu rn t o the main program . execution; node 1 is the shall owes t leve l, 
whil e node 2 is the deepest. The valu e in B 

Listing 7: The TIMOU T routine considered as two separate programs to em ­ identifies the current branch being executed 
phasize the different program environment of each call. Assume A=2 in this at the leve l spec ified by A. While A is never 
example, which is the Y value loaded in to A in the main program. The use pu shed onto the stack on a new subroutin e 
of subscripts distinguishes between the successive values of register B and ca ll , B always is pu shed when a new leve l 
labels of TIMOUT and LOOP. The actual assembly language program would is ente red (that is, when a recursive call is 
not appear with subscripts, of course. made). Th e current valu e of B is decre-

INTRODUCTION TO PERSONAL AND IUSINESS COMPUTING 
By Rodnay Zaks, 250 pp, ref C200 $6.95 

NEW. For the beginner. How to use and purchC!lse a system, from 

the microcomputer box to the peripherals. Why. Business require­

ments. How to fail . Programming. Which BASIC? 

NOW ALSO AVAILA8lf ON CASSETTES . 3 hrs, ref 510 514.95 


MICROPROCESSORS: from chips to 1y1tem1 

By Rodney Zaks, 416 pp. ref C201 $9.95 


USED WORLDWIDE AS UNIVERSITY TEXT. A comprehensive, yet 

detailed and clear introduction to all aspects of microprocessors. 

How they work. The ROM. RAM, PIO, UART. How to interconnect. 

System development. 

TO ORDER -

11•BY PHONE : call 14151848·8233 
BankAmer icard /Mastercharge accepted SYBEX 
•SHIPPING : no charge when paymen t 	 I 

included . I 
ADD : $1.50/book lor fast sh ipping. 8 

1 

•TAX : in Cal i forn ia. add sa les ta x . 	 I 
•OVERSEAS : 2020 Mllvla St. I 
SY8EX-EUROPE .31 3 rue Lecourbe . Bertleley, 
75015 . PARIS. France Tel 1118282502 Callf 94704 I 

I 

PROGRAMMING MICROCOMPUTERS:6502 
By Rodney Zaks, 250 PP. ref C202, $9.95 

NEW. How to program microprocessors. with 6502 examples: 
arithmetic, input-output, peripherals. Interrupts. An educational 
text requiring no prior programming knowledge. yet useful to 
those wanting to learn about specific programming techniques. 
Applicable to PET. KIM. VIM. APPl.E . 

MICROPROCESSOR INTERFACING TECHNIQUES 
By Austin Lesea and Rodnay Zaks, 416 pp, ref C207, $9.95 

ALSO USED WORLDWIDE AS UNIVERSITY TEXT. How to connect to 
all the usual peripherals, from keyboard to floppy disk, including 
A/ D. displays, standard busses (RS232. SlOO, IEEE 488) and 
dynamic RAMs i7 
~~:;:,--=--=_--: _ ,:,::---- 'l1~ 

ADDRESS _ 

CITY - -- ------ STATE/ZIP 	 :: 
0 C201 0 C207 OC200 O C202 DOTH ER ___ _ 
0 Payment enc losed 0 Bill company 0 Bill me 

ADD $1 50/ BOOK FOR FAST SHIPPING 
0 charge my 0 Visa 0 Master charge 
O Number _ Exp date 

Signature _ _ O Send catalog . 

0 FREE CATALOG/ ORDER FORM 0 
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mented independently of previous va lues 
of B. 

The most common mistake in analyz ing 
T IMOUT is to return , following RET, to 
the beginn ing of the previous call to 
TIMOUT rather than returning to the 
instructi on fo ll owing the CNZ at that level. 

A complete ly different way of viewin g 
the operation of TIMOUT is to think of 
decrementing a Y digit number, mod ul o 
X. In this case, the current value of A 
(originall y loaded with Y} specifies the 
digit being decremented and the current 
value of B represents the present value 
of that digit. The stack reaches its max imum 
depth alm ost instantly and holds an im age 
of the entire Y digit number. 

Answers to Hextext from 
page 135. 

(1) BEE 
(2) OFF 
(3) FEED 
(4) OAF 
(5) ABODE 
(6) AID 
(7) OAF 
(8) 5 
(9) DEED 
(10) ACEAnswers: 

y(a) x Delay 

1 1 7 5 states 
2 1 105 states 
1 2 150 states 
2 2 315 states 

(b) The basic del ay period is determined 
by:Figure 7. ~ NODE I LEVEL 

/ 

, NOOE 2 LEVEL 
/ 

CPI 0 
CNZ TIMOUT 
OCR B 
JNZ LOOP 

It lasts 30 states. 

(c} The stack would grow to 58 bytes 
deep . 

(d) The delay is ap proxi mately Q(XY ). • 

111e~;1 
;11111ttllll~~111~11f: 

Now you can have a 
3.5 Megabyte Storage System 

using low cost Tape and Disk! 
MECA provides you with a choice of tape, or disk, or both. Each can be used as a stand-alone 

system, or together as a FULLY INTEGRATED SYSTEM, providing you up to 3.5 Megabytes of 

CAPACITY 

• ALPHA-1 Tape System stores over 
750K Bytes on each side of a C-90 
cassette. 

•DELT A-1 Disk System uses 
DOUBLE DENSITY which 
stores up to 200K Bytes on 
a 5 %" Mini-Floppy. 

SPEED 
• ALPHA-1 high speed searches 100 

inches per second. 
• DEL T A-1 worst case search is 1 .5 

seconds. 
• ALPHA-1 Data Transfer Rate is 781 

Bytes per Second . 

on I ine storage for your S-100 bus computer. 

•DELTA-1 Data Transfer Rate is 
25,600 Bytes per Second . 

HARDWARE 
•Compatible with all popular S-100 

Bus Microcomputers. 
•Replaces ROM/PROM Monitors. 
•Independent motion control , read/ 

write electronics. 
• ALPHA-1 provides unique audio 

track under computer control. 

SOFTWARE 
•Operating System handles variable 

length named fil es, is Random Access , 
Updates, Packs and Copies with a 
single command. Includes Editor , 
Assembler and Debugger. 

•Microsoft BASIC available in 8K, 

Extended and Disk Extended 

BASIC. 


• CP/M available for the DEL TA-1. 

SYSTEM INCLUDES: 
Each drive with its own electronics, 
controller, power supply, cabling, case, 
manual and software on cassette or 
5Y.." disk. Wood panels on ALPHA-1 
are optional. 
For complete information, phone or 

write : 111e~;1 
7026 O.W.S. Road, Yucca Valley, CA 92284 

(714) 365-7686 
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Change of Address 

E\'TE's Eits 

Department of Missing Authors: 

An article entitled " Procedures for produced, author's proofs sent out, and 
Large Numbers," written by Michael the enve lope, shown below, documents 
P Finerty, whose last known address the post office's attempts to ge t the mail 
was 2626 E 4th, Tucson AZ 85716, throu gh. Thus we'd li ke to request that 
is presently in a state of suspended Michael Finerty contact us with his 
anim ation in our files. The artic le was present address. • 

1 ~ 11 1 

... ,. .. • u e 
1l , . . .. 
H "11t B • 

t 

For Further Information 
and a 

Free Cc;.py of Our "Polley" 
CALL TOLL FREE 

800 323·0254 

In the August 1978 BYTE we ca rri ed 
an an nounceme nt of a new RF video 
adapter line, p rodu ce d by AVA Elec­
tronics Corp (see What's New, page 177 ). 
Immed iate ly after publication Jason 
Van Hollander of that firm contacted 
us with a new address. You may now 
reach AV A Electroni cs Corp at 4000 
Bridge, Drexel Hill PA 19026. Fo rtu ­
nately we were ab le to change the 
address in our files early enough that 
those reade rs who made use of our 
inquiry card should experience no 
delays.• 

Levy Sweats, Wins Bet 

Computer People turned their atte n­
tion toward Toronto during the last 
weeks of Au gust and ea rly September 
this yea r. The Canadian National Exhi­
bition was t he se tting for t he consum­
mation of a 10 year con test. 

T he co ntest took the form of a chess 
match. One player was a human , Dav id 
Levy , a chessplayer rated as an In ter­
national Master. The oppone nt was a 
computer program, Chess 4.7, which 
was writte n by David Slate and Larry 
Atkin of Northwestern Uni versity (see 
"Creating a Chessp layer," page 162 in 
th is issue). 

In 1968, Levy made a wager with 
several a rtifi cial intellige nce researchers. 
The terms of the wage r we re that by 
August 1978 no comp uter wou ld be 
able to defeat Levy in chess competition 
und er tournament conditions. After 
several revisions , the amount of money 
atstake s.to2d .at £12so. -::- · · ­

The first game was played on August 
26 1978. The comp ute r surprised Levy 
after ten moves with a 12 move combi­
nation. Levy had to struggle agai nst 
great disadva ntage for 30 moves. The 
game ended in a draw; this was the first 
time a computer had done so well 
agai nst a top human player. 

The second and third games were 
won by Levy, who cleverly took ad van· 
tage of the computer 's weaknesses. In 
the fo ur th game, both players sprang 
su rprises. Levy played an unu sual 
ope nin g that led to a tactical sort of 
position in which the co mputer plays 
we ll . The co mputer obtain ed an advan· 
tage, and Levy resigned afte r 56 moves. 
This game represents the prese nt high 
water mark of co mputer chess. 

Levy easily won the fifth game, end­
ing the match with a score of 3Yi to 1Yi, 
and therefore wi nning the bet. We have 
not heard th e end of this tale, however. 
David Levy has renewed his bet for five 
more years. He expects steady pro­
gress in computer chess , and has a 
particular interest in programs run on 
small compute rs. He stated, "This is the 
beginning of a 10 year boom, and 
many advances wi ll be made both in 
microprocessor chess and ge neral com­
puter chess ." 

Future BYTEs wil l report in greate r 
detail on this match and o n other events 
in this fascinati ng field.• 
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Computers for Kydes 

The San Juan Unified School District 
(Carmichael CA) has just received a grant 
called Kyde Tyme to develop computer 
assisted instruction software for micro· 
computers. The public is encouraged to 
develop and submit teaching programs. 

Project priorities include all basic 
skills (language , readi ng and math) and 
support to all other curriculum areas 
(science, learning games, etc). Grade 
levels range from preschool through high 
school. Currently, submissions for in­
clusion and publication should be 
written in BASIC and on hard copy , 
including a sample run of the program . 
The source code is needed to evaluate 
and test the program. After evaluation, 
suggested revisions will be discussed 
with the author, if needed. Programs 
will not be published without the 
author's expressed permission. 

The Kyde Tyme project will provide 
teaching programs to the public at 
reproduction cost. Contact Ted Perry , 
project manager, 2331 St Marks Way , 
room 17, Sacramento CA 95825, (916) 
482-4306.• 

Papers on Computing in the Humanities 

The Fourth Internation al Conference 
on Computing in the Humanities has 
issued a call for papers. The conference 
wi ll be held at Dartmouth College in 
Hanover NH on August 19 thru 22 1979. 
Papers may be on any topic involving 
computing in the humanities. Languages 
of the confere nce will be English, Ger· 
man and French. 

Abstracts of 500 to 1000 words 
shou ld be submitted by December 1. 
Acceptances will be announced by April 
1. For further information contact 
Stephen V F Waite, Kiewit Compu­
tation Center, Dartmouth College, Han­
over NH 03755 .• 

A Puzzling Switch 

On e of the more interesting methods 
of interchanging the contents of two 
memory locations invol ves the use of 
the Boolean ex clusive OR fu nction. For 
examp le : suppose we have two memory 
locations labe led X and Y and we wish 
to transpose the contents of the two 
locations. The fol lowing series of instruc­
tions wil l perform the operations: 

X = XffiY 
Y = XffiY 
X =XffiY. 

As an ex ample : suppose location X con· 
tains hex adecimal 37 and location Y 
contains hex adecimal AC. Then: 

Operation Location X Location y 
37 AC 

X = XffiY 9B AC 
Y = XffiY 9B 37 
X = XffiY AC 37 

Trying to determine the logic behind this 
is a good test of your knowledge of 
Boolean algebra . ...RGAC• 

Continued from page 10 

responsible is Ron. Would you please 
convey my personal thank you to him . 

Theron Wierenga 
POB 2007 

Holland MI 49423 

BITS Inc is a separate company from 
BYTE Publications Inc, but we are 
friends with Floyd, Ron, Jeremy , and 
the rest of the people at BITS, and your 
thanks have been conveyed. . . .CM 

MANUSCRIPT EDITING PARADISE 

In your editorial "Don't Ignore the 
High End...or My Search for Manu­
script Editing Paradise" (March 1978 
BYTE, page 6) you specified some 
features that you'd like to see in a 
" manuscr ipt editing paradise." One 
feature you listed as unavailable was a 
video display that cou ld convey an 
entire page of information in a single 
frame. You added that you might be 
able to accomplish this goa l by using 
two 24 by 80 displays. There is a simpler 
way. 

For about six months now, I've been 
using a VT-4800 video display board 
made by Video Terminal Technology . 
The basic display is 48 lines of 80 char­
acters each. All ASCII graphics are 

supported, including upper and lower 
case. I'm using the board as part of a 
timesharing terminal, with the display 
on a surplus video monitor. On my 12 
inch screen, the display is quite dense 
but still entirel y legible. 

To use the board in my application 
I had to add only a keyboard , monitor, 
and modem; a ll other e lectronics were 
included on the VT-4800. The 4800 
also seem s to support a large number of 
other features (para ll e l 10, inverse video , 
direct cursor addressing, etc) that might 
be handy in your appli cation although 
they are not supported by my host 
system. 

I understand the board curre ntl y 
costs about $500; I was lu cky enough 
to purchase mine for $350 when it was 
sti ll in the planning stages. If you 'd like 
to look into the VT-4800 further , you 
may wish to cal l Ralph Butler at Video 
Terminal Tech nology - (408) 255-3001 . 
I don't have their curre nt address. 

Roger Sward 
1334 7 Pastel Ln 

Mountain View CA 94040 

TOO MANY EXPERTS? 

fee l it is goi ng to be a lo ng ti me 
befo re BAS IC is d isp laced as a hobby 
co mp uter language . Just co nt ras t th e 
reada bilit y of the BA S IC program li s tin g 

BOLD IT! 

Anywhere you
wantit. y--

PanaVise tilts, turns, rotates . 
One quick turn of the control 
knob and you securely position 
your work exactly where you 
want it. Holds firmly but gently 
the most delicate electronic 
parts and P. C. boards. 

Whether you're into building 
home electronics, trouble 
shooting, or professional serv­
icing ... you'll wonder how 
you got along without this mod· 
estly priced 'extra hand.' 

Model 396 Wide Opening PanaV1se ~ 
shown. An ingenious variety of other 
interchangeable bases, holders and 
accessories also available. See your 
electronics distributor, or write , 
for FREE brochure . · 

~\Ilse~ept. CEl •••••••• 
5224 Chakemco St., South Gate, CA 90280 
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We've got an exciting ground floor 

opportunity for you to participate in 


the incredibly fast-growing 

retail personal computer business. 


We 're Byte Industries, Incorporated,™ 

and we're offering individual 


Byte Shop™ franchises, nationwide. 

Here's yQ!.!I chance to share 


in the expanding retail personal 

computer business! 


AS A BYTE SHOP YOU GET: 

•The nationally recog nized Byte Shop 
trademark. 

•A broad . full -line inventory of 
small-business and personal computer 
products. 

•National and regional advertising 
support. 

•Comprehensive technical and business 
management training , and on-going 
advisory services . 

•Aid in local site selection , and 
professionally designed store interiors. 

• Exclusive . protected territories . 

To qualify, you should have an interest 
in computers, and a desire and ability 
to operate your own business . Retail 
experience and a sales background at 
manag ement level is a plus . A theoreti­
cal or working knowledge of computer 
technology is helpful. Investment is 
roughly $100,000 with an initial eq uity 
contribution of at least $40,000 . 

If you've got what it takes, then you're 
ready for your own Byte Shop.™ 
Write or call Dave Pava , our franchise 
development manager now. 

408·7J9·8000 


.-----------,
Yes. I 'm interested in a Byte Shop™I Franc hise . Please send me your Franchise I 
Information packet today. 

I Name-------------~ 
I Address-------------­
1City______________ _ 

I State______Zip________ 

1
I Phone 

Byte Industr ies. Incorporated 
930 West Maude 
Sunnyvale, CA 94086 
(408) 739-8000

L .~!!:,J 

4 on page 173 with the Pascal program 
li sting 5 on page 174 in " Pasca l versus 
BASIC: An Exercise, " (August 1978 
BYTE, page 168 ). I think that conver t­
ibility is a myth . Look at what has 
happened to FORTRAN, locked into 
old ideas, old methods, and old eq ui p­
ment. BAS IC should grow and change 
until it spawns a new language. Lik e all 
fields, computing has too m any exper ts. 

Milo Ketchum 
58 Willowbrook Rd 

Storrs CT 06268 

You've raised an interesting point 
about readability. True, for a short p ro­
gram it seems easier to read the BASIC 
version, but then you are used to reading 
BASIC listings. A lso, try to add modifi­
cations to a sec tion of the BASIC version 
without affecting any o ther section of 
the program. This is easy in a modular 
language such as Pascal . . . . RGAC 

READER Cs PASCAL ALTERNATIVE 

As a firm advocate of good program­
ming st y le, I was happy to see the 
August 1978 BYTE give Pasca l the atten­
tion and support th at it deserves. How ­
ever, I thi nk that som ethin g should be 
done to co rrect the impression conveyed 
by that issue tha t Pascal is th e so le ex­
isting altern ative fo r microcomputer 
users who wa nt to program in a decent 
language. 

Another alternati ve is C, developed 
at th e Be ll Laborator ies. Pascal and C 
are different in seve ral importan t re­
spec ts, but th ey hold this in common : 
they are bo th simple, elegan t, and fle x­
ibl e languages th at encourage the writing 
of cl ea r and concise programs. 

Programm ers should rea li Le th eir 
good fortune in hav in g more than one 
state-of-the-art language to choose from. 
As a case in point , Charles Forsyth and 
Randall Howard, the authors of the 
article, "Compilation and Pasca l on the 
New Micropro cessors," (A ugus t 19 78 
BYTE , page 50) state (page 61) th at 

. . .. we have found the C language 
a pleasant and effective language 
for developing p rograms, but it 
does not, of course, follow that 
everyone wou ld. 

In truth, Pasca l is simpl y not an 
option for most hom e computer ists at 
thi s particul ar point of microcomputer 
evolution. My readin g of Pascal News 
indicates th at current Pasca l impl ementa­
tion s require hardware not ex isti ng to­
da y in most home systems. Spec i fically, 
th ey require floppy di sks and "b ig" 
chunks of memory . Microcom puter use rs 
who desire to program in a state-of- the­
art language on minim al hard ware sys­
tems shou ld know about the curren t 
avail ability of Tiny C. 

Tiny C is an interpre ter for a stripped 
down version of C, design ed spec ifi ca ll y 
for the microcomputer environment. I t 
runs in th e same "small " environ­
ments as does BASIC. All indi cations 

so far point to its be in g a thorough ly 
professional and reliabl e product. I t is 
inexpensive. I t comes with a program 
preparation sys tem whi ch in clud es an 
editor . Its use rs' manu al is superbly 
in formative, co mplete and re adab le. 

I hope th at BYTE will soon give C 
and Tin y C the attention they deserve. 
In the meantime, readers who wish to 
ga in the flavor of C shou ld consult 
Th e C Programming Language, by 
Ke rni ghan and Ritchie (Prentice-Hal l , 
Englewood Cliffs NJ, 1978). And 
readers who want in formation about 
Tiny C shou ld contac t 

Tin y C Assoc iates 
POB 269 
Holmde l N J 0 7733. 

Frank Nussbaum 
Dept of M ath Sciences 

Loyola University of Ch icago 
6525 N Sheridan Rd 

Chi cago IL 60626 

STORED PROGRAMS: A REPLY 

Keith Reid-Green , in his "S hort 
History of Computing" (Jul y 1978 
BYTE, page 84) states correctly th at 
John von Neumann suggested puttin g 
programs into the memory of th e 
EN IAC co mputer. However, the impli­
cation th at previous programs were all 
hard-wired is no t tru e. 

In fac t , there was a se ri es of six 
models of Be ll Laborato ri es Relay 
computers, the first of whi ch (19 39 ) 
antedated the EN IAC by seve n years 
and the Mark I by fi ve . A ll but one of 
the se ri es used read il y changeable pro­
grams in pun ched tapes - none were 
hard-w ired . 

Model 11 of the Be ll Se ri es w as a 
small computer designed pr imaril y for 
digital filtering and for subtabul ation of 
a m ass of data. A dozen or two programs 
were written and punched in tape for i t. 
Changing a program took about 20 
seconds. Mos t o f the program s were 
cycl ic and , therefo re, were pas ted into 
loop form . 

Later models (but still antedating the 
EN IAC and Mark I ) had more capa bility 
and more sophisti ca ted programs. Thus 
Model V (c irca 1945-46) had numerou s 
program "positions," any one of which 
cou ld be called up by the computer with 
a jump instruction in the m ain program. 
Such jumps were controlled by a " logic 
compu ter " which made decisions on the 
basis of manipulations of Boolean alge­
braic va ri abl es. 

George R Stibitz 
Prof Emeritus Physiology 

Dept of Physiology 
Dartmouth Medical School 

Hanover NH 03 755 

Dr Stibitz, a research mathematician 
and p ioneer in the development of the 
relay computer at Bell Labs in th e 1930s 
and 7940s, was the recent recipient of 
the I EEE's Emanuel R Piore award " fo r 
pioneering contributions to the develop­
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men/ of computers, utilizing binary and 
f loating point arithmetic, memory in­
dex ing, operation from a remote con ­
sole, and program controlled compu ­
tations." 

THE 2650 BECOMES MORE 

AVA I LABLE 


I read w ith in te rest Mr Frenzel's 
arti cle "Ho w to Choose a Micropro­
cessor , " i n Jul y 1978 BYTE , page 124 . 
Parti cul arl y gratify ing was his mention 
of the Sign eti cs 265 0 as a processo r with 
an unusuall y powerful instruction set 
and 111inicomput erl ike architec ture. 
Howe ve r , it s status as an item of limited 
ava il ab ilit y to th e ex perimenter is 
changing rapid ly . 

A s M r Fre nzel 's arti cle was going to 
press , Signeti cs was prep aring ini ti al ad­
ve rti si ng for th e Instru ctor sotm desk­
top compu ter, whi ch uses the 2650 as 
it s cent ra l processin g elem ent. This prod­
uct , a comp lete ha rdware and software 
pac k age, is parti cul arly well -sui ted to the 
stud ent and hobb y ist. Thu s, it is no 
longer tru e th at ex perimenters who wish 
to use th e 265 0 in a perso nal compu tin g 
sys tem mu st develop th eir hardware and 
soft wa re from sc ratch. 

J E Do ll 
Signetics Corp 

POB 9052 
8 11 E Arques Av 

Sunnyvale CA 94086 

ROU N D ING OUT 

SOME CALCULATIONS 


Your articl es in th e Au gust 1978 
BYT E arc grea t ! I am a Pascal f an al­
rea d y , and a UCSD Pascal fan on top of 
th dt. I 've neve r written a program w ith 
Pascdl , but it looks like a ful fi l lm ent of 
a wish-l ist o f useful d ata and control 
stru ctu res . I 've written program s in 
FORTRAN , BAS IC, COBO L , A PL , 
PDP - I I assembl er and I NTE RCOM -500, 
an " assem bi er " for " Bendix G-1 5 com­
puter . I t has fea tures and efficienc ies 
I 've lon g wanted in a h igh leve l language. 
I have heard of Pasca l befo re , but never 
paid it mu ch att ention. No w that I see 
th at it has a chance of becoming mu ch 
more availabl e, and af ter ledrn in g about 
th e langudge and its m ethod of imple­
mentation , I 'm read y to help pull the 
bandwdgon, not ju st hop on. Havin g 
written interactive bu sin ess programs in 
BAS IC and FORT RAN, I also apprec iate 
th e ex tension s imp lem ented by UCSD , 
as desc r ibed in th e artic le " Pasca l versus 
COBOL " on page 122. 

I enjoyed th e arti cles o n antiqu e 
" computers" ( " Phi ladelphi a's 179 Year 
O ld A nd roid ," page 90 , and "A nti que 
Mec hani ca l Compute r~. Part 2," page 
96, Au gust 1978 BYTE) as we ll as th ose 
on Pasca l. I th in k that th e estima tes of 
storage capacity in the "Antique 
Mecha nica l Compu ters, Part 2" arti cle 
are in error. A s an ex amp le, I w ill discuss 
th e calculations done on pages I 04 and 
105. 

The author mak es a telling remark: 

"A point which is obscure to me is th at 
the letter fo rming cams are alleged to op­
erate on a polar coord in ate system." 
His calcul ations are then based on XY 
coo rdinates. This analysi s would be 
correct if th e machine produced a dot 
matrix pi cture with the accuracy and 
precision es tim ated. Howeve r, thi s is not 
th e mec hanism the m ac hine uses. 

I wi ll assu m e th at each letter is com ­
posed of a se ries of moves , and th at each 
move is descr ibed by a distance and a di­
rect ion to be moved from th e previous 
position of th e pen. Po lar coordin ates 
wou ld work like this, or in a similar 
manner . With polar coo rdin ates, a point 
is defi ned on a pl ane by giving a distance 
(radius) and direction re lative to the 
origin, or (0,0) point on a Cartesian 
(X Y ) p lane. 

Th e actual method used by th e ma­
chine and precise information theory 
may not be represented by what fo ll ows, 
but I believe my calcu lations will more 
closely approxim ate the ac tu al sto rage 
capacity of th e mach ine than those in 
th e artic le. The three cam s that defi ne 
eac h letter w i l l be assumed to specify th e 
height or pressure of the pen, and th e 
distance and angle made for eac h of a 
seq uence of moves. Th e foll owing table 
gives the information content need ed 
to attain the prec ision found in the re ­
su lts of the machine : 

Number 
Parameter of Bits Range of V alu es 

Height and 2 Up ; light, me -
pen pressure dium , or heavy 

pressure . 

Distance 6 	 0.1 mm to 6 
mm, in 0 .1 mm 
steps (60 di s­
crete values) . 

Ang le 7 	 3° to 360° in 
3° steps ( 120 
discrete values). 

Total bits 15 
per move 

x moves 12 (A reas onabl e 
per letter guess, based on 

they) . 

Total bits 180 	 This is different 
per letter 	 from the au · 

thor 's estimate 
x number 52 	 by a factor of 
of letters 	 80 . 

9360 ~ Total number 
of b i ts to en ­
code t he entire 
alphabet. 

T he estimate of m inimum distance , 
different from the author 's, is based o n 
the assu mpti on that a single move wi ll 
tend to be fa irl y straight due to som e 
mech ani ca l damping whi le drawing a line 
between two points. A ny of th e param­
eters migh t vary by one or two bits 
from the give n estim ates, but I believe 
them to be fai rl y close given the assump­
tion s used. 

One other fa ctor to t ake into account 
is the " noise " introduced in tra nslating 
cam sh ape to pen m ovem ent. The cams 
wou ld nee d t wice as m any bits of storage 

Real-time

•interrupts

add
•immense 

power 

toyour 

computer. 


Wi th a real-t ime calendar clock 
your computer can extend its influenc 
in to the future - take action at any 
pre programmed date and time 

lmagine the poss1b1ht1esl Program 
a daily printout of appointments Pro­
gram house temp rature to nse at 6 a m 
every ornmg Progra games in 
whwh fast reaction time wins Turn lights 
on and off to simulate occupancy of 
an Pmpty house In your busin ss, pnnt 
time and date on all computer ou tput 
hard copy or video display ake your 
computer frequency counter or time­
interval meter The poss1bilit1es are 
endless especially 1f you use our Intro! 
control system to send commands 
over existing wiring 

We have superb calendar clocks 
for Apple II and S-100 computers The 
Apple II clock keeps time for over 2 
y .ars in I ms increments Programmmq 
1s simple bemuse of the on-hoard ROM 

The 100,000 Day Clock for S-100 
ht1s romputers keeps tune in JOO 11 sec 
mcrements Programming 1s easy with 
most BASICs ~especially our Intro! 
BASIC 

Both clocks feature crystal controlled 
accuracy and on-board battery back­
up Very simple to intPdace Easy to set 
And provided with interrupts that do 
not derail ongoinq computer action 
when the clock commands action 

Cilendar l clOC'k for Apple ll 1s $199 
assembled and tested For the S-100 
clock $21 assembled and tested See 
them both at your local computer shop 

Mrnint<lln Hardware Inc, 5523 Srotts 
Valley Drive, Scotts Va! IPy, CA 0'1066 
Phone(408)438-4734 

I 

Mountain Hardware 
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now 

SOHT 

with 

CP/M* 

IN CUSTOMER USE FOR 


OVER ONE YEAR 


Full file so rt for variable length records, 
arbi trary length key(s) . Ascending o r 
descend ing o rder. 

Single-key 


Multi-key 


Runs o n 16K or la rger system . Uses a ll 
available m em o ry 

FILE INDEX 
Produ ce cro ss- index o f fil e nam es 
so rted a lphabetically across all diskettes 
1n a co llect ion 

Manuals Only : $5 . 

NEW! 
The INTEGRATED FINANCIAL 
SYSTEM : G/L, A/R . PAYROLL, 
A/P, INVENTORY Manuals $10 
each . Programs $500 each . 

To order or for more information, write 

'.!.liO Slwri d ;1n r\ \ '!'llll!' 

l';tl o 1\lto , Cr\ ~14 : 1m; 

141 .1 1 :124 -88.S O 

Please provide your CP / M Serial II 

Californ ia purchasers add Sales Tax 

Pre-paid only. Immediate del ivery. 


Dealer inquiries invited 

*CP/ M is a trademark of Digital Research 
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i f th e mech anism 's no ise obscured hal f 
of th eir prec ision. 

Th e m ac hine discussed obv iously had 
other " memory" as we ll as the memo ry 
that stored th e shape of th e letters. For 
instance, th e m ec han ism that dete rmined 
the sequ ence of l etters would have a 
ca pac ity eq ual to about six bits (enough 
to store 52 choices) times th e number of 
letters. 

Sigurd Andersen 
48 Prospect Av 

Newark DE 19711 

ON BUSES AND LAN GU AGES 

I have two quest ions for yo ur rea­
ders: why Pascal? Pasca l and BAS IC 
were both wr it te n fo r edu cation and 
both nee d ex tensions to be of use in 
se ri ous (large) programm in g ex per iments 
and prod uction. Wh at we need is a 
language th at simp lifi es stru ctured pro ­
gramm ing li ke AL GO L, that is com ­
plete li ke PL/I and whi ch comp il es l ike 
HP-BAS IC during editi ng to a compact 
code for further comp il ation or inter ­
pretat ion. I t shou ld be adapt ed to sys ­
tem s from batch via disk operating 
system (DOS) to re al tim e. In short : 
it nee ds eve rything fo r eve rybod y on 
a microcomputer, no t a patchwork of 
languages th at were never in fended for 
amateu r use. My nex t qu es tion is about 
all th ose buses that ou r poo r chi ps are 
stru ggling with. Why don 't we (the 
use rs, not the manufac turers) define a 
bus fo r all processo rs' It can be don e' 
Th e Dutch Hobby Computer Club 
(page 148 in thi s issue) is currentl y usin g 
one. 

B j Besse l ing 
Tol straat 401 

Amsterda m HOLLAND 

j ust to reit erate, Pascal has a l o t o t 
interest going for it based on availabil ity 
of implem en tation s and enthusiasm on 
the part of those who are intn the lan ­
guage as a m ean< of expression. We f ind 
machines from the micropro cesso r up 
th rnuqh thP Cray - I using it a< a sys tem s 
programming tno/, and with exten sion s 
of the sort UCSfJ has been imple­
menting, it works a< well f o r many 
applications areas. 

MORE PIXELS PER PIXE ? 

Concerni ng "Conve rt Your TV Set to 
a Video Monitor" (May 1978 BYTE, 
page 22) , Dan Fy lstra stated th at using a 
Pi x e-V erter rad io freque ncy (RF ) unit 
wi th a video boa rd, o ne wou ld onl y be 
able to gene rate usa ble line length s 
of 32 characte rs. 

Th at may be th e case wh en using a 
black and wh i te te lev ision . I , howeve r , 
have been using a Pix e-Verter, Processor 
T echnology VDM board, and a 15 inch 
Sony KV15 10 colo r se t with excellent 
results. I am able to use this configu · 
rat ion fo r 64 charac ter lin es very easi ly . 
Th e quali ty of the di s p l ~y i no t as high 
as ava ilab le on a direct connection of the 

If you choose IMSAI ... 
The best price and delivery 
is from MiniMicroMart! ! ! 

IMSAI VDP 80/1000 Virtually unlim 
1ted RAM and disk storaqe expansion The ult1 
mate 1n a com plete com puter sys tem in a single 
box 32K of RAM, one megabyte o f floppy disk 
stor;ige, ut1li11ng the famous PerSc1 d ri ves. 12" 
CR T with 24x80 field, 1ntell1gent keybo;i rd Com 
plete so ftw;ire ROM monitor, CP/M operating 
system, - ready to use 
Order as 21 5580 0 IL1st $69951 

Cash Price $5895 
IM SAI has recen tl y in troduced the VDP SO's 
" little" brother" a simila r sys tem with il 9" 
CR T and using m in1f lopp1es instead of the 8" 
PerSci . Th ree d ifferen t disk d ri vP sys tems 
allow you il choice of disk storaqe ca pacity to 
meet your d;ita needs ;ind pocke tbook 

VDP-40 180 kil obaud disk storacw 
Order as 2 1 5540 0 !List $44951 ­

Cash Price $3795 

VDP-42 400 kilobaud disk sto rage 
Order as 21 5542 0 IL1st $46951 

Low Cash Price $3990 
VDP-44 780 kil obaud disk stor;iqe 
Order as 21 5544 0 fl 1st $49951 

Cash Price $4245 

THE NEW PCS-40 SERIES 
New IMSAI systPms com plete 32K of RAM and 
du;il m ini floppy , serial and pnrallel 110 

PCS-40 180 kil ob;iud disk stor;iqe 
Order 21 5440 0 II 1st $76951 - $2289 
PCS-42 400 kdob;iud disk storaqe 
Order as 71 5447 0 II 1s t $29951 $2545 
PCS-44 780 k1lobilud disk storngP 
Order 21 'i444 0 !List $369'il $3139 
All above assembled/tested - ready to use 

IMSAI 8080 (PCS 80/10) 
with 22 slnt mothPrbonrd , 28 amp pow er 
supply, and its filmous front panPI is the 
sa mP dependable system but now its 
callPd the PC:S 80110 lde;il for lci h use 
Kit, order 71 5310 0 (l 1st $6991 

Special Low Cash Price $559 

IMSAI BOARDS 
RAM Ill 37K RAM, Assembled 
Order as 71 4732 0 IL1st $8951 . $71 5 
BASIC VIO The leading memory mapped video 
in terface Opt ions to exp;rnrf Kit , order ilS 
21 3501 0 !List S190i $170 
Assembled. order 21 4501 0 II 1st $3351 $299 
VIO-C Com;:>IPle version o f il bove, 24x80, 
upper/lower r ;ise. incl ROM monitor 
Kit. o rder 21 3'i04 0 II 1st $3751 $285 
Assembled , order 71 4504 Ol ll 1s1 S4n 'il $395 
SI0 -2-1Seria l 1/0, Kit 
Order 7114'100 !List $1751 $110 

PI0/6-3 Parallel 1/0 , Kit 
Order 21 34410I I 1st $13Sll $125 
M IO Multiple 1/0 , K1t 
Order 2114470 (l1st$1951 $169 
All pr1ces are base>d on rai;;h ourchas.os Higher pnces apply 
ro c redit card and mst1tu11onal ourr:hac;e ordero:; M inimum 
de()OSlf 25°/o on COO order "> Abov~ pnce i:: <:;11b1er: r to c hange 
w i thout notice 

SHIPPING. HANOI ING & INSURANCE VDP 40 
and 80 seri es shipper! fre1qht co llert Acid $7 for 
boa rd s, ;ill n ther item s. ;idrl S 10 

WRI TE FOR FR EE CATALOG 

MiniMicroMart, Inc. 
1618 James St., Syracuse, NY 13203 

(315) 422-4467 
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TRS-80 OWNERS, 

HAVE WE GOT SOFTWARE 

ON CASSETTES FOR YOU! 


AARDVARK /CAPTURE -hunt the ANT / 
capture an enemy ... (8 -1) .. . $ 13.95 

STARTREK-advanced version . with 
conversation .. . .. (8 -2) . .. $ 14 .95 

ROULETTE / ONE A R M BANDIT-casino 
games, graphics .. . (8 -3) . . . $13 .95 

PATTERNS/ PINBALL-graph ic demon ­
stration games . .(8-4) ... $11 .95 

ANNUIT I ES-schedu les. values. payments 
& interest . . ... (8 -5) . . . $10.95 

SPACESHIP/CANNON -venus lander/ 
fight the enemy .... (8 -6) ... $ 12 .95 

DICE/HYPER8AGELS-play craps/guess 
the secret # .... (8 -7) . . $14 .95 

I CHING / BIORH Y THMS-predict the 
future eit her way ... (8-8) ... $ 13 .95 

POKER -play draw poker in graphics . 
casino rules . . (8-9) . . $ 10.95 

COM B.USTI ON/GROWTH · hydrocarbon 
combustion/patterns (8-1 O) . . $16 .95 

RALL Y-4 different cars & 5 different 
tracks .. . ..... (8-11) ... $ 12.95 

NIM/ HEXAPAWN -play nim / heuristic 
game. graphics .... (8 -121 . .. $19 .95 

ELEC PAK 1-comp lete filter design, 
pass ive /ac tive . . . (8 -13) ... $20 .00 

E LEC PAK 2 -attenuators. pads for 
p erfect matching .. (8-14 ) ... $20 .00 

ELEC PAK 3 -al l the standard formulae 
you need . (8-1 5) ... $30.00 

M ATH PAK 1-trig & inverse trig 
functions & logs ... (8-16) . $20.00 

MATH PAK 2-primes. fac torials. roots 
& powers . . . . . (8 -17) . . . $20.00 

MATH PAK 3 -hyberbolic & inverse 
hyperbolic func .. . (8-18) ... $20.00 

MATH PAK 4 -gamma and bessel 
func ti ons ..... (8 -191 ... $25 .00 

MATH PAK 5 -curve fitting -lin/e•p/pwr/ 
and log ....... (8-201 ... $30.00 

MATH PAK 6 -metric/english & engli sh/ 
m etric conv . . (8-2 1) . . $20.00 

STAT PAK 1-mean s, moments , kurtosis 
and ske wn ess . . . . (8 -22) ... $20.00 

ECON PAK 1-<!s t imating building costs 
.......... .. .. (8 -23) ... $25.00 

TIC -TAC-TOE -try to beat the 
computer•!! . . (8 -24) ... $ 10 .95 

PYRAMID-buried treasure in cheop 's 
pyramid . . .. (8-25) ... $19.95 

MATH TEACHER -math drills for the 
4 functi ons ..... (8-261 ... $25.00 

CHECKERS-play an e•citing game 
against the TRS .. (8 -27 ) .. . $19 .95 

RACE -drive your car against incredible 
odds . .... . .... (8 -281 .. . $12.95 

HORSES-bet on your favorite out of 
6 horses ...... (8-29) .. . S12.95 

WE ALSO PRODUCE CUSTOM SOFT ­
WARE FOR BUSINESS OR ANY 
SC IENTIF IC APPLICATION . WE WILL 
BE P LEASED TO SEND A OUO· 
TATI O N AFTER EVALUATING 
YO UR R EOUESTI PLEASE INDICATE 
WH ETHER YO U ARE USING A 
TRS-BO LEVEL ONE OR TWO, AND 
THE AMOUNT OF RAM IN YOUR 
SYSTEM . 

please c heck the prog rams desi red w ith 
an X . 

8-1 I I . 8-2 I I. 8-3 I I. 8-4 I I. 8-5 
[ I. 8-6 [ I. 8-7 [ I. 8-8 [ I. 8-9 [ I. 
8-10 I I. 8-11 I 1. 8-12 I I. 8-13 I I. 
8-14 I I. 8-15 I 1. 8-16 I I. 8-17 I I. 
8-18 I I. 8-19 I I. 8-20 I I. 8-21 I I. 
8-22 I J. 8-23 I I. 8-24 I I . 8-25 I I. 
8-26 I I. 8-27 I I. 8-28 I I. 8-29 I I. . 
• • CASH IER CHECKS and MONE Y 
O RDERS PROCESSED SAME DA Y. 
PERSONAL CHECKS ALLOW 2 
WEEKS FOR PROCESSING. 

NAME .. . . .. . - ...... .. .......•. ­

ADDRESS . .. . . .. .... ... .... . .. . . 


CITY . .. . .. . _ ... . ......... . .. .. . 


STATE . . ....... ZIP . .......... . 

•"add $1 for POSTAGE AND HAND· 
LING . N . Y . RES. ADD ta• . 

TAYLOR, P.O. BOX 1180, 
PLATTSBURGH, NY 12901 

Circle 364 o n inquiry card. 

video board and a video moni tor , but the 
display is very usable. 

Usi ng a color set may seem like over­
kill , but I, like m any people , have a 
color set avai lable a nd no black and 
white set. Of course color sets are 
much more likely to be " non-porta ble ," 
but the smaller color sets may save one 
from the hazards of playing with a tele­
vision set's inna rds. 

W Czyzy nski 
161 8 HomeAv 

Berwyn IL 60402 

ABACUS QUERY 

In reference to the a ll eged Ch in ese 
abacus shown in "A Short History of 
Computing ," by Re id-G reen , (Jul y 19 78 
BYTE, page 84), I have been informed 
by supposed ly reli able sources th at an 
"a bac us" with f ive be ads be low and two 
beads above th e bar is re all y a Japa nese 
device cal led a soroban, a nd th a t a genu­
ine Ch in ese abac us has fo ur and one 
be ads, re spective ly. 

My refere nces sho w th at th e abacus 
has the 4/1 co n f iguration. Th e device 
I own, which I thought was an abacus, 
has a 5/2 co nfiguration; but it is clearly 
m a rked " Ja pan" a nd soroban in small 
print on th e side, confirming what I 
had been told a bout the 5/2 "abacus." 

Do an y of BYTE's readers know if 
both types were in use in both co untri es 
and whe th e r there a re any o th er 
co nfigu ra tions? 

William B Adams 
POB 34683 

Bethesda MD 20034 

O N OTHER HARDWARE WAYS 
TO MULTIPLY 

I jus t finish ed reading the a rticle 
" How to Mu ltip ly in a Wet Cl im ate: De­
sign Detai ls" (May 1978 BYTE, page 
104 ) by Jac k Bryant and Manet Swasdee. 
I thought the a rti cle was great. Howeve r 
the authors m ade mention of only one 
chip from TR W (the MPY-16AJ-M) . 

There is one o th er 8 bit by 8 bit 
mu ltiply integrated circu it ch ip (see 
" Wh ats New" Dece mber 1977 BYTE, 
page 2 10 ). It uses less power th an the 
o ne the authors Bryant and Swasdee 
use, and is faster. Also there are tran­
sistor-tra nsistor logic (TTL) 4 bit by 4 
bit multiplication integ rated circu its 
(the 74284 and the 74285) . The two 
ci rcuits must be used together. They wi ll 
do 4 bit by 4 bit multiplication in unde r 
50 ns. I am currently using a pair to do 
binary coded decimal (BCD) multipli ­
ca tions. I wou ld like to see more of this 
hardwa re type of article in BYTE. 

FTB3 Allan W Bathe 
W-2 Division 

USS Canopus (AS-34) 
FPO New York 09501 

But authors Bryant and Swasdee 
actually used the chip they concentrate 
on .... CH• 

MAXIMIZE 

YOUR MICRO! 

8080/Z80 System Software 
Purchasing a microcomputer system, even at 

today's low prices, is a significant investment. 

And to utilize that investment to its full extent 

requires a solid base in system software. Don't 

just accept what comes with your hardware ... 

there's a better alternative! 


OPUS/ ONE: Business-oriented, block-struc­

tured high-level language. Includes such 

capabilities as extended arithmetic precision 

(up to 55 digits), multi-character variable 

names, and easy to use string operations. 

Includes a built-in DOS with random access 

files. 

OPUS/ ONE .. ... .. .. .... ..... .... $99.00 


OPUS/ TWO: Extends the capabilities of 

OPUS/ ONE with such features as error trap­

ping, machine code and OPUS subroutine 

calls, overlays, and more disc file commands. 

OPUS/ TWO ........... . ........ $195.00 


FORTE: An OPUS run-only system monitor , 

perfect for end-user installations. Runs all 

OPUS Language programs. 

FORTE . . .... .. ..... ... .. . .... .. . $60.00 


S.O.S .: (Single-user Operating System) A full ­

function DOS which includes OPUS/ THREE, 

a text editor (TEXTED) , an assembler 

(ASSEMBL), and a package of useful system 

utility programs. 

S.O .S .. . ... . .................... $385.00 


TEMPOS: The ultimate microcomputer 
system software package. A multi-user/ multi ­
tasking DOS which will handle up to 7 
interrupt-driven terminals simultaneously, in a 
true time-sharing environment. Includes 
OPUS/ THREE, TEXTED, ASSEMBL, and 
many utility programs. 
TEMPOS .......... ............ . $785.00 

All packages are upward-compatible. That is, 
programs and data developed under 
OPUS/ ONE may be run at any higher level, up 
to and including TEMPOS. 

Standard device drivers are available for many 
common peripherals; all packages include 
System Generation capability, allowing the 
user to interactively add drivers for any 1/0 
device, including disc drives. 

Like to know more? Circle the inquiry number 
below or contact your dealer for your free 
copy of our system software brochure! For 
complete information, order your user's 
manual now, and we'll apply the price toward 
purchase of the software. Please add $1.50 per 
manual (set) for shipping/handling within the 
U.S. (Master Charge and VISA accepted). 
OPUS User's Manual ... .. . . ..... .. $12.50 
S.O.S. Set (inc. OPUS Manual) ... . . $20.00 
TEMPOS Set (incl. OPUS Manual) .. $20.00 

Dealer & O.E.M. inquiries invited. 

ADMINISTRA.TIVE 

DDSYSTEMS 

ODDINC.
DD 

1642 S. Parker Road , Suite 300 

Denver, Colorado 80231 


(303) 755-9694 
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Univac Had It First 

EYTE's E~gs 

Sweets for KIM Spurned 

Dan Fylstra 's useful low ca lor ie tex t 
ed itor and assembler for KIM-1, 
" SWE ETS fo r KIM , a Low Ca lorie Tex t 
Editor, " Feb ru a ry 1978 BYTE , page 62, 
contai ns a bu g on page 68 wh ich limi ts 
th e size of programs to be handl ed. T he 
assemble r code at address hexadec imal 
1796 shou ld read E5 fSBC ENDAD +1 J 
and simil arl y a t address hexadec imal 
179C sho uld read E5 f SBC ENDA D J . 

Ernst Schumacher 
Dept of Chem istry 
University of Bern 

CH -3000 Bern 9, Freiestrasse 3 
SWITZERLAND• 

A Minor Mode 

I ve ry mu ch e nj oyed Bi ll Struve 's 
art icle co nce rnin g co mpute rs and mus ic, 
"A $19 Musi c Inte rface (and So me 

Mus ic Theory for Compute r Nuts)" in 
the Decem ber 19 77 BYTE, page 48 . It 
was we ll -writ ten and ve ry ex planatory. 
Howeve r , th e re is o ne small er ror I wish 
to ca ll to you r at tenti o n : tab le 2 o n page 
56 co nta ins the w ro ng so lfegg io sy ll a­
bles . The sy ll a bl es to whi ch I am refe r­
rin g a re mi, la, and ti. They should be 
m e, le, and te because th ey are in the 
min o r m ode of th e A sca le. Kee p up the 
goo d work' 

Scott Claybaugh 
RD #1, Box 136B 

East Berlin PA 17316• 

Irresist ible Ca pacitor 

A small bu g appea red in fi gure 5 of 
"How to Ge t Your Tarbe ll Goi ng," by 
Larry Weinste in (July 1978 BYTE , page 
164): ca pac ito r C16 was incorrec tl y 
draw n as a res istor. The 0.0022 µ F va lu e 
is correct, howeve r.• 

W F Steagall Sr , System De ve lopment 
Corp , 2500 Colorado, Santa Monica CA, 
has informed us that the fi gure 8 caption 
on page 92 of th e August 1978 BYTE 
{" A Short History of Computing" by 
Keith S Reid-Gree n) is in error , and that 
the Uni vac I featured simultaneous input 
and output (10) and processing as ea rly 
as1951.• 

Translation Error 

In "BYTE 's Bu gs" February 1978 
BYTE, page 93, Joh n D Leasia wr ites 
to point out an erro r o n the pseudo· 
random number ge ne rato r, fi rs t pub­
li shed in the Novem ber 1977 BYTE. 
However, th e original objec t code as 
supplied by Daniel G riese r, was tota ll y 
cor rec t. Ind eed , if th e corrections 
suggested by Jo hn D Leas ia are im· 
p leme nted , o ne wi ll create th e ve ry 
bug he is trying to erad icate. 

The confusion mu s t a rise over th e 
differen ce in arch itec ture between the 
6800 and 6500 type machin es, th e 
former possessing two accumul ato rs 
while the latter has o nly one. The 
origi nal, as wr itten for th e 6800, makes 
use of both accumul ato rs and is , as 
stated in the ar ticl e , a direc t implemen­
tation of th e ide ntity 1 3 X N = N X 23 
+ N X 22 + N. If, howe ve r, we were 
un awa re of the dual acc umul ators be ing 
used , and assu med a ll th e math to be 
goi ng o n in one accum ulato r (some how), 
then th e equat io n th a t appears to be 
implemented is: fN X 4) + N] X 2 + N 
= 11 N. If, as suggested by John D Leasia , 
the op codes at 0005 and 0006 a re inte r· 
cha nge d, th e equ a tion th a t is ~ctual l y 

imp lem ented is: N + 2N + 2 X N 
(w hi ch aga in equals 11 N and, as Joh n 
points o ut, th is does not genera te a ll 
possi bl e numbers and rep ea ts after o nl y 
128 numbers ). 

Wh en using a 6500 ty pe m ac hin e 
w ith its sin gle acc umul a tor, o ne mu st 
adopt a slightly different approac h. The 
program supplied by Jo hn for his KIM -1 
would , I believe, run perfect ly ; it is in 
fact using th e identity: 

13XN 	= [(NX 2 )+N] X4+N 
= 3 NX 4+ N. 

A good point to remembe r is th a t , 
to try ac h ieving a se militera l translat ion 
of asse mbl ed objec t cod e from on e 
mac hin e to another , is not that easy, 
especia ll y when the exact mod e of 
act ion of o ne of the ins tru c tion sets 
involved is likely to be unknown. 

J C Burchell 
24 Worrin Rd 

Shenfield , Essex ENGLAND 
CM15 8DE• 

Pascal a Wrong Number? 

Due to a transcription error in a tele­
phone number , listing where UCSD 
Pascal may be ordered , a slight rewiring 
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of the UCS D telephone system had to be 
temporarily performed to intercept all 
phone calls . The correct telephone 
number for the UCSD Pascal project is 
(714) 452-4 526 . Ken Bowles tells us 
that the incorrect number published in 
August 1978 BYTE , page 132, will be 
discontinued as soon as possible .• 

A Looming Bug 

July 1978 BYTE's articles on the 
history of data processing and computers 
added a welcome dimension to your 
journal. However , I have one question . 
According to Dr James M Williams in 
"Antique Mechanical Computers, Part 1: 
Early Automata" {on page 57) : 

In 174 7, he [Vaucanson] devised the 
system of punched cards that controlled 
the looms in the jacquard tapestry 
factory. 

According to Keith S 'leid-Gree n in 
"A Short History of Com puting" {on 
page 89): 

Although jacquard is commonly 
thought to have orginated the use of 
cards, it was actually done first by 
Falcon in 7 728. Falcon's cards, which 
were connected together like a roll of 
postage stamps, were used by jacquard 
to control the first fully automatic 
loom in France . . .. 

Would you care to comment? 

Ms Kemp Vicik 
775 2 Chalmette Dr 

Hazelwo od MO 63042 

Keith S Reid-Green Replie s 

Th e following quote is taken from A 
History of Technology, volume IV, 
Singer Holmyard et al, editors, Oxford 
University Press, 7 958. It should help 
to explain matters: 

Prior to the 19th Century an auto­
matic loom required considerable 
manual assistance. In the most advanced 
models of the early 1 700s, woven 
patterns were controlled by a cy lindrical 
perforated paper roll. In 1728, Falcon 
replaced the paper roll with connected 
punched cards and a mechanism to read 
them. In 1745 , Vaucanson transferred 
the mechanism from the side of the 
loom to an overhead position and added 
a perforated cy linder rotated directly 
from the loom . Jacquard, in 1801, is 
credited with mechanizing out of exis­
tence the job of draw-boy and thus fully 
automating the loom . A patent to re ­
place the draw-boy with a machine was 
issued before Jacquard was born - in 
1687 to Joseph Mason and a later one in 
1779 to William Cheape. 

jacquard may get the credit because 
"Cheape Looms" probably didn't sell. 
For more details, see A History of 
Technology. 

Keith S Reid-Green 
Director, Software System Development 

Educational Testing Service 
Princeton NJ 08540• 

Write and run machine language programs at home, display video 
graphics on your TV set and design microprocessor circuits-the 
very first night-even if you've never used a computer before! 

ELF II 1eaturing RCA COSMAC 
microproce:~: COMPUTER sgg95 

a' FORTRAN and BASI C mu'\t be t rano;lated into machineAsloat••• language hefo re a computer can undero;tand them . With ELF 
io l'Ol'IUR 11 you huild a "olid fou ndat io n in computer -. -.o you' ll rea ll y 
EUCTROllCS know what you ' re doing. no matter how complic<tted things 

get. 
Video outpul al"o make" ELF 11 unique among computers 

'ie lling for "uc h a low price . Attached to your TV '\Cl. ELF 11 
hecome'i a fahu lou' home entertainment ce nte r. It\ capable of 
pn:widing endless hou r.;; of fun for both ad ult .;; a nd c hildren of 
all ages! ELF 11 can crea1e graphics. alpha numeric displays 
and fantas tic video game'\ . 

No additional hardware i., required to connect ELF II to 
your TV '" video input . If you prefer to connect ELF 11 to your 
an tenna termi na ls in.,tead. '\i mply u.;;e a lowco"t R F modulator 
(to orde r one . ..:;ee coupon below). 

E LF 11 ·., 5-card expansion bus (conneclo r'\ nol inc luded) 
a llow..:; you 10 expand E l. F 11 a" your need" for power grows . If 

Stop reading abou omputers and get your hands on one! With you're a n e ngineer or hobbies!. you ca n also use ELF 11 as a 
ELF II and our new Short Course by Tom Pittman. you can cou nter. ala rm . loc k. thermostat. timer or telephone dialer. or 
master computers in no time at all ! ELF 11 de monstrates all 91 for cou nties., other a pplications . 
commands an RCA 1802 can execute and the Short Course 
quickly teaches you how to use each of the 1802's capabilities . ELF 11 Explodes Into A Giant! 

ELF II 's video output lets you display a n a lphanumeric Thank s to ongoi ng work by RCA and Netronics. ELF 11 
readout or graphics on any TV screen or video monitor p U'\ add-ons are among the most advanced a nyw here. Plug in the 
enjoy the latest video games. including a n exc iting new GIANT BOARD.,.'<i and you can record and play back programs. 
targetfmissile gun game that was spec ifically developed for edit and debug program'\, communicate with remote devices 
ELFll. and ma ke things happen in the outside world . Add Kluge Board 

But that's not all . Once you've maste red computer funda ­ to get ELF II to solve special problems .,uch ""operating a 
mentals. ELF 11 can give you POWER with add-<ms that are more complex ala rm syste m or controll ing a printing press. 
among the most advanced found anywhere . No wonder IEEE Add 4k RAM board and you can write longer programs. store 
c ha pters plus hundreds of universi ties and major corporations more information and solve more "ophi .;; ti cated problems. 
have chosen the ELF 11 to introduce their students and per­ Ex panded . ELF 11 is perfect for engineering. business. 
sonnel to microprocessor computing! industrial. scient ific and per.,onal finance a pplications. No 

ot her .;;mall compute r anywhere near ELF 11 ·,. low price is 
Learn The Skill That May Soon Be Far backed by suc h an ex ten..:;ive research and de ve lopment pro­More Important Than Your College Degree! gram . 

The ability to use a computer may soon be mo re important to The ELF-BUG'" Monitor i.;; a n ex lre me ly recenl break ­
your earning power than a co llege degree . Without a knowl­ through that lel., you dehug programs wi1h lightening .,peed 
edge of computers. you are a lways at the mercy of others when because the key to debugging is to know wha1·.. in ., ide the 
it comes to solving highly complex business . engineering. in­ registers of the microprocessor and . instead of '\ ingle ..:; tepping
dustrial and scientific problems. People who understand com ­ through your program . the ELF-BUG""' Monitor. util iz ing 
puters can command MO~EY a nd to ge t in on lhe ac tion . you break points. lets you di1'play the entire conle nts of the regi ~ · 
must learn compulers . Otherwise you'll be left behind . ters on your TV '\c reen at any point in your program . You find 

ELF II la The F-A-S-T Way To Learn out immediately what'" going on and ca n make any nece'\sary 
c hange" . Programming is further ~i mplified by di1'playing 24 
hyte" of RAM with full addres... blmking cur..o r and au to 

Computer Fundamentals I 
Regardless of how minimal your computer hackgmund is now. 

'\CrolJing. A must for .,eriou., pmgrammer5!you can lea rn to program a compuler in almos1 no time at all. Nctroni cs will .,oon he in1rod uci ng the ELF 11 ColorThat's because Netronic s has deve loped a "pecial Short Graphics & Music System- more breakthrough~ that E LF 11Coune on Micmpmce.\·.rnr And Computa Pro1:rammini.: in owner..:; will be the fir.;;t 10 e njoy~non-technical language that leads you through every one of the 
RCA COS MAC IR02's capabilitie '\ so you'll under.,tand Now BASIC Makes Programming ELF II Even Easler! 
i'l'erythinK ELF II can do . .and hou· to J.:t' I ELF I/ to do it.1 Like a ll compuler.,, ELF 11 under.,tand ., only "' machine 

All 91 commands that an 1802 can execute a re explained to language" - the language compulers use to la lk to eac h other. 
you. ste p-by-step . The teu. written for Netronics by Tom Bui. 10 make life ea.,icr for you. we've develo ped an ELF II 
Pittman . is a tremendous adVance ove r every ot he r prognun · Tiny BASIC. 11talks 10 ELF II in mac hine la nguage for you "o 
ming book in print. that you can program ELF 11 with '\ imple word' that can be 

Keyed specifica lly to the E LF 11. it's loaded with " hand" typed out on a keyhoard "uc h as PRINT. RUN and LOAD . 
on" illustrations. When you're fini shed . ELF 11 and the 1802 
will no longer ho ld any mysteries to you . "Ask~~~:::,tJ~~~fg:;'J'~r'~'o'i:i!! Do . . . 

In facl. not only wi ll you be able to use a per'\onal computer 

~~a~~e.I~: 1~~·~R~~c~ a~G ~ - ~~·~d0~~~1{n~s ~~~C~ ~~n~~~dti~~~diti.~1~i~.u*1L~ ~ 1di~~~~; ~~~fulr'a~c~u~;e ~~~ 
TRONI CS and PE RSONAL COMP UTIN G and under- than " big name" computer" that co..:;t a lot mo re money. 
stllnd the articles. With ELF 11 . you learn to write and run your own program .;; . 

If you work with large computers. ELF II a nd our short You're never reduced to being a mere keypunch operator. 
Course will help you 10 understand what makes them tick . working blindly with '\Omeone e lse'" predeve loped software . 

A Dynamite Package For Just $99.95! yo~~e~l~~t~~~~a~J~l:~ ~ci~ 1~~r~\~';~i~: ;0~~~1~~~e;r~~r~ 
With ELF 11 . you learn to use machine language-the funda- 11 is the fastest way there j., to ge t into compute r'\ . Order from 
menta l language of all computers. Highe r leve l languages suc h the coupon below! 

r------------SENDTODAY!------------, 
I NOW AVAILABLE FOR ELF II- D Deluxe met al cabin•! for ASC II Netronics R&D Ltd .. D e pt. 0000 

D To m Pittman ·s Short Course On Mi- Keyboard. $19.95 plu< $2 .50 p&h . 333 Litchfield Road. Phone 
croproussor & Computu Programm - D ELF II Tiny BASIC on cassetle New Milford. CT06776 (20:\) 354-9375 
ing teaches you just about everything tape . Co mm a nd., include SAVE. Yes! 1 want to run programs at home and 

~Cr~ 1f8~~ kc~0;'p~!':>r~11~r1it~~ 1i~rn~~~ t~~Dl.F~rf~·.;N ~ l1.~6p"J~~,b~e~ tN~: have enclosed: D $99 .95 plus S3 postage 

technic a l la ngu age. it"s a le ar ning GOTO.GO SUB. R ET U RN . END. & handling lor RCA COSMAC ELF II kit. 

breakthroughforengineersandlay men R E M . C l.EAR . l..IST. R UN. PLOT. D $4 .95 lor power supply (reQuired) . 

a like . SS.00 postpaid! P EE K . POK E . Come' ful ly docu · D $5 lor RCA 1802 User"s Manual. D $5 

D Delu xe meta l cabinet with plexig las me nted and include" alphanumeric for Short Course on Microprocessor & 

dust cove r for ELF II. $29.95 plus ge ne ra lor required to di,play al - ComputerProgramming. 

$2 .50 p&h . pha numeric ch~lrac t er' dir.e~t l y on your 0 I want mine wired ind lested with 

O E LF 11 connects to the video input TV ~creen w1thou.t add1t1onal h:trd · power supply, RCA 1802 User 's Manual 

of your TV .,et. If you prefer to u~e ware : Al'\o play .;; t1ck -1ack-1oe r1u, t1 andShortCourse lncludedforjust$149.95 

your a nte nn<.1 termin a ls. order RF drawrng game _tha1 _u,es E l F 11 ' hex plus SJ p&hl 

Modulator, $8.95 post paid . her-hoard a~ a JOY~t1c~ . 4k memory re · D I am also enclosing payment (including 

o GIANT BOARD,. kit with cassette quired . $14.95 pn<tpa1d . aptotshtaegefe t&. handling) tor the ilems checked 
110. RS 2'2-CfTTY 110. R-bit p 1/0 . D Tom Pittman ·, Short Course on llny I 

decoder., for 14 '\Cparnle 1/0 in.,truc· BASICfor El.F ll.$S po,tpaid . Total Enclosed (Co nn . res . add tax) 

lio ns a nd a "Ysle m monitor/editor. D Expan.~ion Pow~r Supply (required S D Check here if 

SJ9.9S plus $2 p&h . whe n adding 4k RA Ml. $J4.9S plu< $2 you are enclosing Money Order or Cashier"s 

D Kluge t Pro to type I Board accepts up p&h . Check to expedite shipment . 

to 36 IC• . $17.00 plu • $1 p&h . D ELF-BUG'" Deluxe System Monitor USE YOUR D VISA D Master Cha rge 

D 4k Static RAM kit. Addressable to o n ca'\sette lape . Allow" di1' play ing the (Interbank# ) 

any 4k page 10 64k. $89.95 plus S:\ p&h . content." o~ a ll regi1'ter" on your TV .at Account # 

D Gold plated 86--pin connectors (one any pomt m your program .. AJ.,o di.;;- Signature Exp . Date _ _ 

required for eac h plug-in board) . SS. 70 plays 24 brt« of memory w ith full ad · PHONE ORDERS ACCEPTEO (203) 354-93751 

postpaid . ~re"i'\C'\. hlrnkmg cur.,or ;~nd aull1.,cro ll · 
o Profess ional ASCII Keyh-oard kit mg. A mu sl for 1he 'enou' program · Print I 

1with 128 ASC II upper/lower case set. me r . $14.95 po" tp:ud . Name 
96 print <ib le c harac te r.,, onboard re~u - C~ming Soon: A-D . D-A Converter. Address I 
lator. pari1y. logic se lec tion and c hoice Light ~en . Cont ro.ller Board . Color C"ity 
of 4 handshaking signal s to mate wi th G rap hi cs & Mu s ic Sy,tem .. . and 
al most any compute r. $64.95 plu ~ $2 more.' State Zip 
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The Independent Newsletter 
of Heath Co. Computers 

The independence of Bus 0 i s a crucial factor in opinions of a single reviewer . It shares news of 
its significance to users (and prospective users) compatible hardware &software from other vendors 
of Heath Co. computers . Informati on on new prod­ as well as reviews of books that can help you get 
ucts is presented to Buse reader s as it leaks out the most out of your computer system . 
of Benton Harbor, not held back to suit the plans Every issue of Buss travels by first class mail 
of the manufacturer. Thi s has been true from its (outside North America it goes by air for only $2 
first issue, whi ch directed attenti on to the 8080 extra). Your 12-issue subscription can be on its 
and LSI-11 months before any adverti s ing appeared way to you within a week . You have the choice of 
on the H8 and Hll. 8uss features candid accounts starting either with the latest issue or with all 
of owners' ex p e r~ e n c es with their computers --this available ba ck issues . Send $7 . 50 to Buss , 325-B 
is far more valuabl e than an arti cle based on the Pennsylvania Ave . SE, Washington, DC 20003 . 

MITS M ini fl oppy D isk Users Group 

The fo rm ation of a use rs group fo r 
the owners of the M ITS minifloppy disl­
system has been announ ced . The group 
is nonprofit and will act as a clearing 
house for software for th e new mini· 
floppy . Those interested should send a 
se l f-addressed stamped envelope to AAA 
Computer Se rvices, POB 2742, Appleton 
WI 549 1 1. 

Cromemco Users Poo l 

Th e Cromernco User, Sys tem s <lnd 
Soft wa re Pool (CUssP} has bee n fo rmed 
for users of Cromemco systems and 
boards. Its purpose is the exchange of 
hardware and soft ware operating notes, 
bu gs an d their "cures," prod uct evalua· 
tions and user written softwa re. Three 
initi al newsletters are planned, each h igh­
ligh t ing a d ifferen t p iece of Cromemco 

software: 16 K BAS IC, assemb ler and 
FORT RAN. An y user input is welcome. 
The membershi p fee in clud ing the three 
ini t ial newsletters is $10. For more in­
format ion, user input, or membership 
wr ite to David Dameron , 402 E O'Keefe 
St, Ap t 27, E Palo A l to CA 94303. 

The New England Computer Society 

T he Ne w England Com puter Soc iety 
(N ECS) meets the f irst Wed nesday of 
eac h month for th e purp ose of ex· 
changing com puter ho bby ist i n fo r· 
mation. N ECS is th e largest club in th e 
area with 170 paid membe rs. Wi thin 
the cl ub there are PET, TR S-80, M6800 
and 65 02 use r groups. T hey are also 
foste rin g a PC Net interes t group w ith a 
planned bulle tin boa rd sys tem. Member· 
sh ip dues are $6 pe r year wh ich in clude 
a newsletter. T he mee tin gs start at 
7 PM and are held at the Mitre Corp 
cafe teri a, Route 6, east of Route 3, 
Bedfo rd M A. For ad di t ional in fo r· 
mation, write to th e New England 
Computer Society, PO B 198, Bed fo rd 
MA 0 1730. 

Attenti on Singapore Readers 

Th ere is a move to se t up a Singapore 
M icrocomputer Societ y wh ich woul d 
include ho me and hobby co m puter use rs 
as well as professional sy stem designers. 

I f you l ive in Singapo re and are inter· 
ested in thi s soc iety, you shou ld get in 
touch with Bern ard Tan, Phys ics Dept, 
Uni ve rsi ty of Singapo re, Bu k i t Ti mah 
Rd, SINGAPORE 10. 

New Club Support s the RCA 1802 
COSMAC 

Owners of Elf, Super El f, El f 11 , 
COSMAC V IP, COSMAC Deve lopmen t 
System or Hom ebrew 1802 wi l l find 
man y programs, appli ca tions and exper i· 
me nts for the ir m icrocompu ters in each 
issue of Questdata. This publication wi l l 
discuss the RCA instruction se t and how 
to build interesting programs for graph· 
ics, con trol, games and busi ness pur· 
poses . Coverage wi ll be given to Tin y 
BAS IC, [If expa nsion possibilities (mem· 
ory, casse tte input/output, etc), li ght 
pe ns, reader ques t ions and music pro­
grams. To ob tain this monthl y pub­
li ca tion, send $ 12 to Ques tdata, POB 
4430, Santa Clara CA 95054 . 

Dut ch and Belgian H ob by 
Computer Club 

This past summer Rob Broncke rs 
from the Dutch Hobby Compute r Clu b 
stopped by the BYTE offices to give us 
information about this European club. I t 
is a ra ther large cl u b w ith eigh t chap ters 
in The Netherlands and two in Be lgium 

r PCE ELECTRONICS 
r 

There is much more, includingS-100 KITS complete systems ; for more 
information, write for our flyer . 

16/4+1 EPROM/RAM BOARD KIT $ 130°0 
PC E Electronics 
4782 Dewey Drive

BK STATIC RAM KIT $ 130°0 
Fair Oaks Ca . 95628 

11 SLOT MOTHER BOARD with sockets $ aooo · master charge · S °70 for shipping , 
excess refunded 

· visa 
. calif residents 

·phone orders add 6°70 sales 

48K DYNAMIC RAM KIT $ 631° 0 

VERSAFLOPPY DISK CONTROlLER $ 155 °0 

(9161966-2208 ••• 

All kits are complete with ·COD requires . all products 
5097. Deposit guaranteedsockets and documentation. 

prices subject to change 
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- an app rox im ate membership of 1000. 
Th e club offe rs a hardware serv ice and 
has a software library . Th e membership 
dues are H F L 15= (15 Dutch Florin ) 
includin g th e newsletter, HCCN, w hi ch is 
publi shed every two month s. For more 
in fo rm at ion about this clu b, you can 
co n tact Rob Bronckers at Del fsekade 
12, Leidschend am, NETH ER LANDS 
0 30-7 13568. 

Bla ck hawk Bi t Burn ers Computer C lub 

Rockford I L is the location of this 
new club which mee ts at 7: 15 PM 
on the seco nd Wed nesday of every 
month . Th ey have over 40 members and 
are anx io us to inc rease th at number. 
Membership is $12 a ye ar wh ich includes 
a newsletter. Interested indiv idu als 
should write to Frank D Do ugherty , 325 
Beacon D r , Belv idere IL 61 008, or ca ll 
(8 15) 544-5206 after 7 PM. 

New T andy Com pu ter Users Group 

The National Capito l Chap ter of the 
T andy Computer Users Grou p has been 
fo rm ed . General membership meeti ngs 
are held o n the last Wed nesday of each 
month. Th e group is o pen to any and 
all interes ted perso ns. For more det ai ls 
on gro up act iviti es, wri te to Rod Wri ght, 
8205 Chiva lry Rd, Annandale VA 
22003 , (70 3) 560-5854. 

North Star Users Group Releases 
Program Library 

The North Star Users Group has re ­
leased more than 300 programs on 20 
diskettes whi ch are avail abl e for a small 
co py ing charge plus the price of a new 
d isk. The di sk s are designed to run in 
m icrocomputer syste ms th at utili ze th e 
North Star DOS and North Star BASIC, 
a high level interpreter. 

The library in clud es business and 
f in ance programs, mailing l ist program s, 
math programs, program ming utilities, 
a Pil o t interpreter , a Palo A lto Tin y 
BAS IC interpreter and a large number 
of ga mes. Further in fo rm at ion ca n be 
obta in ed by se nding a se lf-addressed 
stamp ed enve lope to J Dvora k, NSU G 
Program Library Di stributor, 704 So lano 
Av, A lbany CA 94706 . 

San Fernando Valley K IM-1 Users C lub 

Th e San Fe rn ando V al ley K I M-1 
Users Club is off and running. Th e first 
meeting was a grea t succe ss and th ey are 
tryi ng to attrac t as many new members 
as possibl e. The ge neral purpose of th e 
cl ub is to foste r in formal communication. 
among fellow K IM-1 users. Meetings 
wil l be o n the second Wed nesday of each 
month. For more inform ation contact 
j im Z uber, 20224 Cohasset, number 16, 
Ca noga Park CA 91306. 

Washington DC Amateur 
Computer Society 

Throu gh the monthl y newsletter, 
/WACS, we are kept posted on the cur­
re nt happenings of the Washington DC 
Amate ur Computer Soci ety . Thi s in­
format ive newsle tter is available to 
Society members; nonmembers may 
subscribe to th e journ al at the rate of 
$6 per year. The club is interes ted in 
exc hangin g newsle tters w ith o th er or­
gani za tion s to f ur the r th e interchange 
of hobby ist in forma ti o n. I f you li ve in 
th e Washi ngton area and are interes ted 
in becoming a member, se nd a se lf ­
addressed stamped enve lope to Wash ing­
to n Am ateur Computer Soc iety, 420 1 
Massachu se tts Av, Washington DC 20016 
for mee t ing detail s. 

Tulsa Computer Society 

Th e Tul sa Computer Soc iety is an 
ac ti ve com puter club tha t mee ts on the 
las t Tuesday of every month at 7 :30 
PM. The mee tin g pla ce is the Tulsa 
Vocational-Te chn ica l School sem in ar 
room at 3420 E Memor ial Dr. Mem­
bership in T CS is $6 annu ally, w hich 
includes a one year 's subscription to 
its newsletter, The 1/0 Port. Correspond­
ence sho uld be se nt to Th e Tul sa Com­
puter Society, POB 11 33, Tul sa OK 
74 101.• 
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APractical Introduction to 
PASCAL 

By l.R.Wilson and A.M.Addyman 
1978.approx 145p paper $7.90 
ISBN0-387-91136-7 
Suitable for beginners and experienced program­
mers who wish to learn the completePASCAL 
language, th is concise introduction includes 
·Syntax diagrams and complete examples illustrat ­
ing each featureof the language 

·Simple problems introducing controlconstructs, 
expressions, and theuse of procedures 

·A discussion of the concept of data type, followed 
by acompletedescription of thedata structure 
facilities of PASCAL 

·Ananalysisof more advanced proceduresand 
dynamic data structures, and 

· Over sixty programs. 

Contents 
Introduction.TheForm of a Program and Basic 
Calculations.BasicControl Constructs.Variables, 
Constants and Expressions. An Introduction to 
Input and Output An Introduction to Procedures 

andFunctions.DataTypes.An Advanced Data Type 
- TheSequential File.Elementary Structured Types 
l , 2, 3 and 4 Set,Array, Record and Variant. 
Advanced Uses of Procedures and Functions. 
Dynamic Data Structures. 
Price subject to changewithout notice. 

Springer-Verlag New York Inc. 
175 FifthAvenue,New York,NY 10010 
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Hobbyist 
Computerized 
Bulletin Board 

Bulletin board systems 

could become nodes in a 

communication network . 

Note: 

This project was a 
collaboration of Ward 
Christensen and Randy 
Suess. Each had a par­
ticular part to uphold. 
The first part of this 
article describing the 
purpose of the bulletin 
board is written by 
Ward. The part de­
scribing the hardware 
details is written by 
Randy... .RGAC 

Ward Christensen 

688 E 154th St #30 
Dolton IL 60419 

Randy Suess 

1930 Bradley 

Chicago IL 60613 

Th e Compu teriLed Ho bbyist Bull etin 
Board Sys tem is a personal computer based 
sys tem for message communicati o n among 
ex pe rimente rs. Peopl e with termin a ls o r 
computers equipped with modems ca ll in to 
leave and re tri eve messages. It was conce ived, 
designed, built, p rogrammed, tes ted , and 
installed in a 30 day period (J anu ary 16 
1978 to Fe bruary 16 1978 ) by th e two of 
us. In an effo rt to genera te mate ri al for o ur 
computer club's newsl e tter, I first th o ught 
of th e idea and di sc ussed it with Randy o n 
j anu ary 16 1978 . 

We la id out th e hardwdre requirements : 
an 8080 p rocessor with 24 K by tes o f mem­
o ry, >in gle fl o ppy disk, modem in te rface, 
a nd so me sort of loca l keyboard and di s· 
pl ay. Rand y scoured th e computer stores 
and purchased a mother board and two 4 K 
byte memo ry boa rd s a t a reaso nabl e pri ce . 
I talked with Ll oyd Smith and Bill Basset t, 
who o perate OMA In c, a manufacture r o f 
floppy di sk drive sys tems based o n th e 
Tarb ell co ntroller and th e lnn ovex (now 
lnn o tron ics) floppy disk drive. OMA offered 
to don ate 40 percent o f the cost o f a co n-

t ra iler and floppy disk drive to the project. 
I purchased the floppy disk drive, controller 
and CP/M license, and loaned 24 K bytes of 
memory to the project, pending receipt of 
16 K bytes offered by OMA. Randy donated 
hi s 0 C Hayes mode m board, Po lyMorphics 
VTI, SwTPC keyboard, power supply, 
chassis, IMSAI 8080 processor card and 
Vec tor memory board. 

We started with th e monitor for the sys­
tem , but fo un d that it was diffi cult to make 
th e VTI keyb oa rd po rt work because the 
VTI keyboard data bus shares the bus 
carrying the characters be in g displayed . 
To so lve thi s, Randy bought a Processo r 
Techn o logy 3P+S boa rd and interfaced the 
keyboard to it. This also allowed us to have 
a sense sw itch po rt using the 3P+S. Since this 
boa rd has a seria l port, Randy later decided 
to add a Teletype 
gin g inco min g data. 
confi guration . 

to the 
This 

system 
comple ted 

for log­
th e 

Programming 

In the f irst wee k of the proj ec t, I wrote 
a mock-up of th e software usin g MITS 8 K 
BASIC. Th e input/output (10) d rivers 
could be sw itched to m y modem under 
sense switch contro l, so I had peopl e call 
in and critique the system. Many good 
sugges ti ons were made. 

By no w Randy had the com puter far 
eno ugh alo ng to need so me programmin g, 
so a mo nitor was put into read o nl y me m­
o ry . Since th e system was to run und er 
CP/M, a T eletype compatib le scrol l routine 
was a lso put into th e read on ly memo ry for 
both th e mo nitor's and CP/ M's use. Addi­
ti ons were made later to supp or t th e 3P+S 
board for keyboard input. 

After th e BASIC mock-up of the system 
was close to wh at we wanted, programming 
star ted on th e assembl er version of th e 
softw are. 

Assembler language was chosen o ver 
BASIC for th e impl ementa ti o n langu age 
because of size and speed effi c iency , and to 
ma intain control ove r such funct ions as 
contro/-K to terminate (kill) th e current 
function and return to the ma in menu. 
The progra m now co nsis ts of th e pieces of 
asse mbl er source, shown in table 1, whi ch 
arc combined to produce th e final assembl e r 
source progra m. 

In additi o n to thi s appli ca ti o n program, 
a modifi ed BASIC 10 system (B IOS ) for 
CP/M had to be written. We wanted th e 
system to be ab le to be started from a 
"cold boo t" boo tstrap program and come 
up running the bu ll etin board program, 
not CP/M. This would make th e sys tem 
mo re crash resistant since th e ringing of 
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the phone would activate it and the person 
call in g in would not be able to gai n access 
to CP/M itself. I studied the functions of 
the CP/M console command processor and 
modified the cold start routine to be able 
to load in a program and branch to it. This 
was done se lectively under contro l of the 
sense switches. If we wanted to load CP/M 
instead, we just set the remote mode sense 
switch off. 

About 30 days after the project was con­
ceived, it went on the air via a new tele­
phone line Randy had in stalled in his base­
ment. It was used for a week by our friends 
and was then announced at th e February 
meeting of CACHE, the Chicago Area 
Computer Hobbyist's Exchange . A poll 
was taken to see how many people cou ld 
call. We expected perhaps five or ten , but 
25 hands were raised! 

During the wee ks that followed the 
CACHE meeting, many people tried the 
system. We informed Dennis (D C) Hayes 
and PCNET of it, and they both tried it. 
Most people were abl e to communicate 
with the system. Those who couldn't had 
either bad telephone lines or m odems that 
put out weak signals, wh ich the system 
seems quite into lerant of. People who left 
messages saying they had some in format ion 
of interest and those who said they needed 
informa tion discovered that o ther people 
using the system contacted them. We were 
pleased to find th e system wo rking this way, 
because that was one of its purposes. 

Gett ing good feedback about the opera­
tion of the system is important to us. That 
is why the goodbye funct ion allows you to 
leave comments. Many people contributed 
good suggest ions which were soon imple­
mented. For example, a new version of the 
software was being put up on the system 
every few days to send null s after carr iage 
returns and line feeds for the many people 
cal ling in using Texas Instruments Silent 
700 terminals. 

We will continue to improve the system, 
a l though we consider the proj ect to be 
close to completion. We might add date 
and tim e, or if we get ambitious, a second 
te lephone line, but we are quite satisfied 
with the system as it exists now. We would 
like to see other exper imenters or c lubs 
impl ement such a system. 

These b ull e tin board systems cou ld then 
become nodes in a comm un ication net­
wo rk of automated message and program 
switching. 

Hardware Details 

My objedive for the hardware of the 
bulletin board system was to get the most 

Name 

CEOO 

CElO 

CE20 

CE30 

CE40 
CE50 

CE80 

CE90 

CE99 

Function 

Mainline routine : sign on , 

menu, etc. 

Goodbye function, com­

ments function . 

Message summary retrieval 

function. 

Message entry (input, edit, 

save) . 

Message retrieval . 

System functions (erasing 

messages, etc) . 

Disk subroutines (read, 

write, extend, etc). 

Nondisk subroutines (mo­

dem IO, etc). 

Constants and work area. 


functions at th e ledst cost. To this end I 
started with my IMSA I 8080 processor card, 
having rep laced it with a Cromemco Z-80 in 
my personal system. I fo und an o ld Vector 
mother board for free a nd two reasonably 
priced 4 K byte memory boards at a com ­
puter store. I dlso bought d Po lyMorph ics 
video term indl interface {VT I) card. 

We burned a monitor for a memory board 
to support the video termindl interface. Add ­
ing dn SwTPC keyboard com pl e ted the loca l 
console for th e system. 

We are now running an 8 K Vector 
Graph ic memory board and two 8 K byte 
boards designed by Forrest Duston {a local 
hobbyist and design engineer), which were 
donated by Lloyd Smith and Bill Bas ett of 
DMA In c. 

A floppy di sk was necessary for storing 
the messages, so Ward bought a T Mbell con­
troller board dnd ln novex drive from DMA, 
who graciously offe red it at 40 perce nt off. 

I put t hese components into a c hass is dnd 
home-b uilt card edge dnd star ted tes ting the 
system. I found some incompatibiliti es in 
th e hardwMe, such dS between th e new VT I 
and the memory boMd {pressing reset would 
no t give co ntrol to the monitor in read on ly 
memory). Switching to an o ld er design video 
termina l interface solved the probl em. 

I then found problems with the key­
board . The shar ing of the inte rface's on 
board bu s between the display data dnd key­
board status da ta Cd used the display to bred k 
up badly. Putting a de lay lo o p in the soft ­
ware didn't help, because the nonlatch ed 
data wo uld easi ly be missed. I solved this by 
purch asing a Processor Technology 3 P+S 
board for the keyboard input port. This 
turned ou t to be very useful, first to allow a 
sense switch input port, and later to drive a 
logging Te letype for al l incoming messdges. 

I had also purchased a D C Hayes modem 
board to be used for exchanging files dnd 

Table 7: Assembler routines used in the bulletin board program. 

My objective was to get 

the most functions at the 

least cost. 
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P.E.T.TM PRODUCTS 

SOFTWARE/ACCESSORIES/HARDWARE 

Memory Expanslon!!-31,743 Bytes Free '·NffCO now has internal memory 
Expansion Boards Available for you r PET ! 16K. 24K and 32K Memory 
Configurations . Call or write NEECO and ask for our •Free• Software and 
Hardware Directory . Power up to 32K Bytes' Call NEECO for more info. 

Sottware-NEECO has too many programs to list them all here! Call or 
write and ask for our •Free• Directory' ··software Authors! ·NffCO 
offers 25% Royalties on Pet programs with nationwide distribution 1-·Call 
NEECO for add itional information on our 25 % Royalty Program. 

PET & Peripherals-NEECO offers fast (of f the shelf?) delivery schedules 
for the Pet Computer and Peripheral 2020 Printer. NEECO also offers 
excellent personal & Warranty service! II Interested in a Pef? Ca ll and 
request our P.E. T. Info Pak. Feel free to call and ask auestions. 

IF YOU OWN A PET YOU SHOULD BE ON OUR PET PRODUCT LIST 
NEECO IS AN AUTHORIZED PET SALES & SERVICE DEALERSHIP! 
OUR PRODUCTS DIRECTORY WILL GIVE YOU DESCRIPTIONS AND 
PRICES FOR MANY OF OUR PET PRODUCTS ' "BUSINESS & GAME 
SOFTWARE"INTERNAL MEMORY EXPANSION"TYPEWRITER KEYBOARD 
"IBM SELECTRI C/PET WORD PROCESSI NG SYSTEM (JAN-1979) " 
" PET DUST COVER" MUSIC BO X TUNE GENERATOR"LEARNING & 
TUTORIAL PACKAGES FOR PET" SERVICEIDIAGNOSTIC PACKAGES" 
CALL NEECO AND WE WILL SEND YOU OUR FREE DIRECTORY!!! 

NEECO Dust Cover- Protect you r Pet! Cover your Pet's delicate ci rcuitry 
and keyboard from dust that can , over time . cause intermitten t chip 
fa ilures! Heavy . c lear Plastic Dusi Cover shows olf your Pet while 
protec t ing 1t from dust . spills. and those inevi tabl e 'Unwanted Sticky 
fingers' ! Manu factured to last as long as your Pef!.-only $17.95 

VISA OR MC Phone o rders Accepted ··(4 % Surcharge on Hardware) 

'' Autho,.ud PET Sales & S•r Y•C •teN eGAN> ElET1041CS al. 
"" Guaranteed Delivery

'248 Bridge Street Area Code (413) Schedules for al I of our 
PET Customers . Call 

Springfield . MA 01103 739-9626 for ou r PET Package . 

Apple Owners! We've Got Software! 

Trans-Data Corporat ion is late ly offeri ng Software 
Commercial, Educa tio nal, Sc ientific and Entertain­
ment Ap plicatio ns included. 

APA09 ... . . .. .. . LABEL PRINT ....... . ... . $10.00 
ADI06 . . .. ... ... MAILING LIST SYSTEM ... $50.00 
ADI02 .......... FILE USE TUTORIAL . . . . . . $15.00 
APA04 .. . . .• .. .. FINANCES . . .... . . . . ..... $15.00 
APA07 .......... CHECK BOOK ..... .. ..... $20 .00 
AEJ05 .... . .. . .. SUPER MATH .. .. .. . .. . .. $18.00 
AEl08 ... .. . .... METRIC CONVERSION . . .. $20.00 
AEE06 .... .. .. .. MEMORY AIDE .... . ..... $18.00 
AGl16 . . .. . . .. .. HORSE RACE .... . .. . .... $ 18.00 
AGI03 ... . . .. . .. KEYBOARD ORGAN ....... $18 .00 


For floppy disk add $8.00. Add $2.00 for shippin g 
and handlin g. Flori da residence add 4% tax. 

Check, Money Orders, or Credit Cards Accepted 

161 Almeria Ave. 

Dept B-118 


Coral Gables, Florida 33134 

Phone (305) 576-7666
* * 


programs with other CP/ M users, but de­
cided to use it in thi s system beca use of its 
ability to se lect the transmission rate (110 o r 
300) a nd to answer the phone. Hoo king thi s 
through a data access arrangeme nt (DAA) to 
th e pho ne line compl eted the standard hard­
ware of the system. 

Ward need ed so me way for th e system to 
recove r fro m possi bl e software a nd hardw are 
crashes, so I buil t a si mple interface be tween 
th e modem board and the hard rese t of the 
system so that, every t ime the telep hone 
rang, th e system wou ld do a co ld boot to 
CP/ M. A 555 tim er was added to the rese t 
c ircui try so t hat after the first ring, subse­
quent ri ngs would not in terfere with th e 
CP/ M booting process. I did not use the ring 
detect feature of the Be l I data access a rrange ­
ment, because th e modem board's se tup was 
eas ier to control and detect und er software. 
After so me prelimi nary p rob lems with the 
mode m board (Den ni s Hayes was more tha n 
he lp ful in resolving these) a nd the Ta rbe ll 
contro ll er, the hardware has been fu nction­
in g as ex pec ted . 

To pro lo ng the moto r li fe a nd minimi ze 
power co nsumpti on, I insta ll ed a so lid state 
re lay that turns the drive motor o n when the 
te lep ho ne rings. The 555 then provides 30 
seco nds dur ing whi ch ring detect is di sabled 
to p reve nt sub seq uent rin gs from inte rrupt­
in g th e booting, a ll owi ng C P/ M to come in 
and answer the phone. The Tarbel l co ntro l­
ler board is designed to boot CP/ M when the 
system is reset, so this hardware, with Wa rd' s 
softwa re, gets th e system go in g. 

Th at's how the hardware no w stands, 
except that I so ld the T eletype a nd am go ing 
to use an SwTPC PR-40 for th e logging 
device. The syste m has now been o perat ing 
very successfull y sin ce mid February 19 78 . 

Progra mming Deta ils 

The fo ll ow ing in for mat io n is suppl ied for 
th ose who want the deta il s of the stru c ture 
of th e f il es o n the system, what modifica­
tions were made to C P/ M to suppo rt th e sys­
tem, o r the des ign of th e bull et in board pro ­
gram itse lf. 

Fil e Structure 

CP/ M is capab le of storing 240 K bytes of 
in format io n o n a diskette. The directory is 
capable of keepin g track of up to 64 files. I 
wo uld like to keep abo ut 200 to 300 ac tive 
messages o n the system. Thi s means that 
each message cannot have its own directo ry 
entry. I dec ided to group messages in qu anti­
ti es o f te n pe r directo ry e ntry. Thus file­
name MESSAGE .OOX contains messages 1 
thru 9, MESSAGE .0 1 X co ntains messages 
10 thru 19 , e tc. Assumi ng the numbe r of 
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ac tive messages to be about o ne half the 
hi ghest message number impli es th at there 
will be five messages per fil e. If t he re are 40 
ac tive fil es (such as messages fro m 1 to 400), 
then there will be a pprox imate ly 200 mes­
sages. If each message averages e ight lines o f 
50 characte rs, th is is 400 by tes. The total 
di sk space for th e messages th emse lves will 
be 80,000 bytes. Thus 200 messages can 
easily be held. The directo ry keeps itself 
cl ean: when th e last message in a group of 
ten is erased, the fil e itse lf is auto matically 
erased fro m th e directo ry. 

The re a re a lso message summa ry files. 
They conta in th e fo ll ow ing fields for eac h 
message: 

Message number. 
Number of lines. 
Date entered. 
From (author) 
To {rec ipi e nt) 
Subj ect. 
Passwo rd {must be suppli ed to erase 
the message). 

Th e summa ry fil es are grou ped like 
th e message fil es, but by lOOs. Thus, sum ­
mari es 001 thru 099 are in a fil e ca ll ed 
"S UMMARY.OXX'', e tc. Thi s kee ps th e 
message erase function si mpl e: it ca n read 
the e nti re fi le into memo ry, delete th e sum­
mary, a nd rewrite th e e nti re fi le. 

The re arc a number of tex t fil es o n the 
di sk. They arc used when predefined in for­
matio n is to be give n, such as th e welco me 
mes age. There are two ty pes of fi les : 
straight text files , and q ues ti o n fi les. 

Qu estio n fi les are used in such fun cti o ns 
as He lp , in which th e use r is asked a qu es­
t io n, " Want help with summary function7" 
for exampl e, and is th e n a ll o wed to answer 
Y or N. If Y is typed, th e tex t assoc ia ted 
with th e qu esti o n is typed. If N is typed, the 
tex t of th e message is skipped . Table 2 con­
ta ins t he text and qu esti o n fi les used by the 
sys tem , as well as othe r fil es not previously 
ment ioned. 

CP/M Modifications 

Wh e n a n unm odi fied CP/M system 1s ini ­

tially loaded, control transfe rs to the "cold 
boot" entry in th e BASIC 10 system {BIOS) . 
Its function is to: 

• 	 Build th e required jumps 1n lo w mem­
o ry to C P/ M. 

• 	 Tra nsfer co ntro l to the co nso le com­
mand processo r. 

• 	 Reset the di sk, log in drive A, and 
begin communicat ing with the co nso le . 

Since we do n't want CP/M to ge t control 
wh en the system answe rs the phone, a modi­

fication was m ade to the cold start routine 
so that the sense switches were examined to 
dete rmine if the remote switch was on. If 
not, control proceeded to normal CP/M 
operation. However, if the remote switch 
was on, the system performed the reset di sk 
system a nd log in drive A functions norm all y 
done by the conso le command processo r. 
Th e normal CP/M functions of OPEN and 
READ are pe rfo rm ed to load th e bull e tin 
board program into memory. No te that a ll 
of th is ha ppens befo re the telephone is an ­
swered, so th at if the program can't be 
found, or has an error loading, a call is no t 
wasted. Wh e n th e program is loaded , contro l 
tra nsfers to it , th e telephone is answered , 
th e information transfe r rate is de te rmin ed , 
and communication begins . 

Bulletin Board Program 

Th e functio ns of the program are: 

• 	 Answer the te lepho ne. Feedback on the operation 
• 	 Determin e the in fo rm ati on transmis­ of the system is important. 

sio n rate. 
• 	 Process th e use r's req uests. 
• 	 Ha ng up th e te le pho ne. 

Table 2: Descriptive files to aid users of the bulletin board system. 

WELCOME : This file is typed when you first connect to the system. It welcomes you, 
and tells of the various control characters that can be used to control the system. 

BULLETIN : This file may or may not exist. If it exists, it is typed after the welcome 
file. It contains bulletins such as changes in the operation of the system , club meeting 
announcements, etc. 

LOG : When you first get on the system, it asks you for your first and last name. They 
are written to this file to give us a log of who uses the system. Also, if you are a first 
time user, the system asks where you are calling from, and logs this information after 
your name. 

FIRSTIME: This file is a question file, and it is interpreted if you reply Y to the ques­
tion asking if this is your first time on the system. It prompts the new user about what 
can be done. 

HELP: This is a question file. It is quite lengthy, going through the various system 
functions and, at each one, asking if you want help. 

ENTINTRO : When you ask to enter a message into the system, you are asked if you 
would like to review the steps used to enter a message .- If you say Y, the system types 
this file. 

ENTRHELP : After you have entered your message, you have several options : aborting, 
editing, saving, or help. This file is the question file which is interpreted if you ask for 
help. 

NEXT : This file contains the next message number to be entered into the system. It is 
incremented by one every time a message is saved. 

COMMENTS: When you leave the system via the G (Goodbye) function, the system 
asks if you would like to leave any comments. If you say yes, it writes the lines you type 
into the comments file. This provides a technique much easier than message entry, so 
we will get feedback on the use of the system. 

PASSWORD : Certain system functions are of such a nature that only the system oper­
ators (as opposed to users) may execute them. For example : erasing a message whose 
password is not known, exiting into CP/M for file maintenance, determining disk status, 
etc. This file contains the password which must be entered to get into this operator 
mode. It is a disk file, rather than being built into the program, to facilitate changes 
when the need arises. 
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----------------------

TERMINAL 

*** 
*** WARD AND 

-----> CONTROL 

NEED NULLS ? TYPE CTL-N WHILE THIS TYPES: 

WELCOME TO CBBS/CHICAGO *** 
RANDY'S COMPUTERIZED BULLETIN BOARD SYSTEM *** 

CHARACTERS ACCEPTED BY THIS SYSTEM: 

DEL/RUBOUT ERASES LAST CHAR. TYPED (AND ECHOS IT)
CTL-C CANCEL CURRENT PRINTING 
CTL-K 'KILLS' CURRENT FUNCTION, RETURNS TO MENU 
CTL-N SEND 5 NULLS AFTER CR/LF
CTL-R RETYPES CURRENT INPUT LINE (AFTER DEL)
CTL-S STOP/START OUTPUT (FOR VIDEO TERMINAL)
CTL-U ERASE CURRENT INPUT LINE 

---------------------- BULLETIN --------------------- ­
PROBLEMS WITH THE SYSTEM?? 

HARDWARE: RANDY (SUESS), (312) 935-3356 
SOFTWARE: WARD (CHRISTENSEN), (312) 849-6279 
---------------------- BULLETIN --------------------- ­

---------------------- BULLETIN. ---------------- ­---> ALL USERS: BE FAMILIAR WITH MESSAGES 3, 6, AND 60 

N 0 T E
-----> AS OF 4/8/78, MESSAGES PACKED AND RENUMBERED <----­
---------------------- BULLETIN 

Listing 7: Output of the bulletin board system when a user first logs onto the 
system. The welcome message is printed out followed by the important con­
trol characters. Any bulletin of general interest is also shown at this time. 
Bulletins can only be put on the system by the system operators. Individual 
users may not access this fun ction. 

Recovery from software 

and hardware crashes was 

needed . 

Th e sys tem <lnswers th e te lep ho ne by an 
o utput instruction to th e D C Hayes mod em 
boa rd . It th en has tw o subrout in es, ca ll ed 
SETl 10 a nd SET300, which set th e trans­
missio n rat e. Ini tially, the program ge ts co n ­
t ro l, ca ll s SETllO, whi ch picks up t he t e le­
ph o ne, se nd s o ut the answe r to ne, and 
se lec t s the 110 bps transmi ss io n ra te with 
two stop bits and no parity . 

Th e progra m th en mo nitors th e mod em 
statu s fo r about 15 seco nd s to de te rmin e 
when a connect io n with a noth er m odem has 
bee n m ad e. If no connection is mad e, a m es­
S3ge is printed to th e loca l conso le, th e te le­
ph o ne is hun g up, and co nt ro l is transfe rred 
to th e monitor. Note th at th e m o nitor does 
no t take part in th e b 1. ll etin board sys tem 
exce p t to su ppl y th e scro ll rout ine fo r th e 
vid eo te rmin al inte rface. The ring detect and 
syste m startup is a ll do ne through hardwa re, 
for re li ability. Thus the system is abl e to 
experi ence an un ex pected po we r o utage and 
st ill o pera te th e next tim e th e te le ph o ne 
rings. 

If a connect io n is es t abli shed, t h e system, 
at 110 bps, waits for a character from th e 
Ii ne. If th is c harac ter is not an ASCII car­
r iage re turn, it sw itches to 300 bps and tri es 
aga in . It tri es each speed, a lte rnately, te n 
tim es. If this t echniqu e does not result in a 

ca rri age re turn be ing see n, th e system prints 
a message , hangs up th e te le ph o ne, a nd 
jumps to th e m o nito r. 

Th e tec hniqu e fo r esta bli shing communi­
ca t ion s wi th th e sys tem is to: 

• 	 Di a l th e te leph o ne. 
• 	 Wa it for th e answe r to ne. 
• 	 Put th e m odem o n th e te lepho ne Ii ne. 
• 	 Press return repeatedly until t he sys ­

tem res po nd s. 

When th e d a ta co nn ec ti o n is es tablished, 
th e system types a ca rri age re turn and line­
feed to indicate that it is co nn ec ted. It 
then se nd s t he co nte nt s o f th e disk fil e 
WELCOME to th e ca ll e r, fol lowed by a ny 
bull et in s that ma y be of inte res t. Thi s out­
put seq ue nce is sho wn in li sting 1. Nex t, it 
as ks for yo ur first and last nam e, and logs 
them to di sk. It as ks if yo u are a fir st tim e 
user, and if so, as ks where yo u are fro m, logs 
this to the di sk, th e n g ives yo u an introduc­
ti o n to the syste m. 

The system also keeps track of how many 
people have used th e system. This number is 
output at sign on . Mos tly, it is just for 
interes t, but helps to see if any o ne has used 
the system since you last did. 

Th e fo ll ow in g p ro mpt asks what yo u 
want to do: 

FUNCTION : B,C ,D,E,G,H ,K,N,P,R ,S,W,X , (OR 
? IF NOT KNOWN)? 

If yo u d o not kn ow or rememb e r what th e 
le tte rs stand for, yo u typ e ?, in wh ich case 
the system replies : 
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FUNCTIONS SUPPORTED: 

B=PRINT BULLETIN 
C=CASE SWITCH (UPPER/LOWER) 
D=DUPLEX SWITCH (ECHO/ NO ECHO) 
E=ENTER MSG INTO SYSTEM 
G=GOODBYE(LEAVESYSTEM) 
H =HELP WITH FUNCTIONS 
K=KILL (ERASE) A MESSAGE 
N=NULLS : SET 0 TO 9 AS REQUIRED 
P=PROMPT SWITCH (BELL ON/OFF) 
R =RETRIEVE MSG 
S=SUMMARIZE MSGS 
W=TYPE WELCOME 
X=EXPERT USER 

Detail s of these functi o ns are give n below. 

B=PRINT BULLETIN 

If yo u arc using a printing terminal, you 
can simply loo k back to see what the bulle­
tin sa id when you first co nnec ted to th e 
system. If, however, you are using a video 
terminal, you may want to revi ew what the 
bull etin sa id . The B function docs thi s. 

C=CASE SWITCH {UPPER/ LOWER) 

Most terminals are ca pab le of handling 
any ASC II character that comes to th em, 
whether it is lower or upper case, typically 
translat ing lower case to upper case if neces­
sa ry. However, th ere are exce pti ons, notably 
the Hea th H9 terminal, which displ ays ga r­
bage wh en se nt lower case charac ters. For 
this reason, the system defaults to upper 
case onl y, until yo u use the C com mand to 
sw itch to lower and upper case mode. Using 
th e co mm and again will sw itch back to 
upper case o nl y mode. 

D=DUPLEX SWITCH {ECHO/NO ECHO) 

Full dupl ex and half duplex refer to the 
ab ility for a medium {such as the teleph one 
lin e} to have data going in bo th direc ti ons 
simultaneously (full dupl ex) o r on ly in one 
direction , {half duple x} at a tim e. These 
terms have now taken o n different meanings 
when referring to a co mputer terminal. Full 
duplex refers to a terminal which se nd s a 
character fro m its keyboard , then echos 
what comes back from the phone line. Half 
duplex refers to a termin al which echos its 
characters loca ll y. Thu s, th e D function is 
used to determine whether the system ec hos 
charac ters back to you. 

If you are using a Teletype, for exampl e, 
which prints every character you type, you 
will use the D command to go to half 
duplex mode so you do not see every 
charac ter twice (one from the Teletype, th e 
o ther fro m the ph one lin e}. This does sacri­
fice some integr ity, however, because you do 
no t see the characters echoed back to you 
to verify that what you typed wen t in 
correctly. 

Circle 382 on inquiry card . 

PET 2001 • PET 2001 • PET 2001 • PET 2001 •PET 2001 • PET 2001 • PET 2001 ,, 
m 

PET™ 
.... 
"'0 

,_"' 
0 ~ 
w 
Q. 

0 
0 

"' DOCUMENTATION 
Q. 
w 
,_ 

NOW! g 
,_ "' 
w ,,Q. 

mTIS .... 
0 
0 0 

WORKBOOKS FOR THE COMMODORE PET 2001 ~ 
"' ,_ "' 

w Getting s..rted with Your PET WB-1 $4 00 ;
Q. 

Covers the fundamentals of PET BASIC c alculator ~ 
and program mode. data tnput and output. data ...,0 

0 representation. program storage on the cassette ~ ,_ "' 
PET String •nd Arr•y Handling WB-2 SJ 95 •w 

Q. 
Covers strmg and su bstr ing search. concatena11on. ~ 
replacement and man1pulat1on ;::!0 

0 PET Graphics WB-3 $4.95 ~ ,_"' 
Covers use o f cursor con trol and special graphics •w 

Q. symbols to draw plots. histograms. and sketches .,, 

PET Cassette 1/ 0 WB-4 $4.95 ~ 
0 
0 

Covers OPE N. CLOSE. stnng and numeric data files. ~ ,_ "' ~ 
Ml1cellaneou1 PET Fe•ture• WB-5 $3.95 w 

Q. 
Covers the c lock , random number generato r. upper ~ 
and lowercase alphabetic characters. saving memory -40 

0 space. etc 
,_ "' Add $ 1 SO !or sh1ppmg and handlingw 
Q. ,,TIS 

P.O. Bo• 921 m .... 
Loa Al•moa, NM 87544g 

0 "' ,_ 
 Money back guarantee ~ 
"' 

w ,,Q. 

m .... 
0 Pet is a trade mark of Commodore Business Machines ::;:0 

,_ ~ "' 
w 
"; PET 2001 • PET 2001 • PET 2001 • PET 2001 • PET 2001 • PET 2001 •PET 2001 

PROGRAMS FOR KIDS 

Educational and fun . Developed by educational designers. 

Teach essential skills in an exciting new way. 


PRESCHOOL IQ BUILDER-Helps 3-to-6-year-olds develop 

vital intellectual skills needed to do well in school . 

7 programs + Guide TRS-80 Levels I & II . PET, Apple II 


MEMORY BUILDER: CONCENTRATION-Educational 

games to help children 6 and up improve memory. 

3 games ~ Guide Apple II & PET 


STORY BUILDER/WORD MASTER~ames that teach 

grammar and vocabulary to children 9 and up. 

4 games t Guide TRS-80 Level II. PET, Apple II 


GRAPH BUILDER-teaches children 1 0 and up to read 

graphs. Includes games. 

11 programs + Guide TRS-80 Levels I & II 


Each title $9.50 plus $100 shipping 

VISA & Master Charge accepted (include number, exp. date. 

MC include digits above name) 


Department 80 

Program Design. Inc .. 11 ldar Court, Greenwich , Conn. 06830 
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E=ENTER MSG INTO SYSTEM 

You mu st know: the date; who the mes­
sage is addressed to (up to 20 characte rs) ; 
and the subject of the message (up to 30 
ch arac ters). You will be as ked if you want 
to be ab le to erase the message; if yo u reply 
Y, you may elec t to protec t it with a 4 char­
acter password , o r to use no password. We 
recommend not using passwords so that it 
wi ll be eas ier for th e rec ip ient to erase th e 
message when he or she has read it . Al so, 
yo u will be asked if yo u want to review the 
steps used in entering a message. Thi s is use­
ful the first few tim es yo u enter a message, 
but typ ica ll y is not used after that. 

G=GOODBYE(LEAVESYSTEM) 

Wh en yo u use the G funct ion, th e system 
asks if yo u want to leave any co mm ents. If 
you say Y, yo u wi ll be ab le to type in com­
ment s, whic h are written to di sk at the end 
of the COMM EN TS fi le. Typi ca ll y we fi nd 
suggestio ns for system improve ment, o r co n­
gratulat ions, or req ues ts to erase messages 
who c passwords have been forgo tten, o r 
any other in for mati on which the user 
wanted to se nd to th e operators, but didn 't 
wan t tu leave as a message. 

LSl-11 TIME 


It's TIME you brought your LSl -11 up to DATE. TIME and 

DATE, two important p arameters in the computer world . are 

available to yo ur LSl - 11 o n one DUAL SIZE BOARD . When 

requested . the TCU-500 will present you with the date (month 

and day) . time (hour and minutes) , and seconds. Turn your 

computer off and forget about the time - your battery sup ­

ported TCU-500 won 't . not fo r 3 mo nths anyway . The correct 

date and time will be there when you power up . 

The TCU -500 is shipped preset to your local time. but can be se t 

to any time you want by a simple software ro utine . 

AT $295 

YOU CAN'T AFFORD TO IGNORE TIME 


Time is only one way w e can help you upgrade your LSl -11 o r 

PDP-11 system . W e'd also like to tell you abou t the o thers . So 

contact Digital Pathways if you 're into - 1 l 's . We are too. 
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H=HELP WITH FUNCTIONS 

The H function as ks a series of questions 
such as, "Do yo u want help with the E 
(enter) functi on?" For any question which 
yo u answer Y to, you will be given some de­
ta il ed in fo rmation. 

K=KILL (ERASE) A MESSAGE 

The letter K (for kill) rath er than E (for 
erase) was chosen because E was already 
used for enter. In o rder to keep disk uti liza­
tion dow n, this command all ows use rs to 
erase their own messages. The system asks 
for the password , and if correc t, th e message 
and its summary are removed. If use rs do 
not elect to be abl e to kill the ir own mes­
sages, a special sys tem password NONE is 
pu t in the file. Then onl y the system opera­
tors who have entered ano ther pass word will 
be able to kill it. 

N=NULLS : SET 0 TO 9 AS REQUIRED 

Some terminals (notab ly the Texas In stru­
ments Sil ent 700 ser ies) req uire null s to be 
se nt at the beginn ing of each li ne to allow 
th e ca rriage t im e to return. Thi s comm and 
sets the null s to any va lue (Oto 9) necessary. 
Note th at use of control- N any tim e the sys­
tem is typing something to you will set the 
null s to 5. Thu s using control-N will a ll ow 
th e we lcome and bu ll etin messages to be 
printed properl y until th e N (null ) co mm and 
ca n be used. 

P=PROMPT BELL 

The P comm and all ows the prompting 
bell (normall y sounded every tim e the sys­
tem wants in put) to be turned off or back 
on. It operates as a toggle and sets the bell 
response into whatever mode is not current. 

R=RETRIEVE MESSAGE 

To retrieve a message, yo u must know 
the message number, which is typica ll y 
fo und through the use of th e S (summary) 
co mm and . 

S=SUMMARIZE MESSAGES 

The S comm and prints a 2 line summ ary 
of each message fro m a starting message 
num ber. Control-C cance ls the printing of a 
parti cul ar summ ary, going o n to the nex t. 
Control-K kil ls the printing enti re ly, return­
in g to th e function menu . 

Th e summary fu nction asks you for a 
start ing message number. It th en types the 
summ ari es fo r all act ive messages from that 
number on, stopping when there are no 
more. If you want to scan the summari es for 
a particu lar va lue, yo u can do so o n th e fo l­



lowing fields: date, from, to, or subject. Any 
character string ca n be searched for. For 
exampl e, to retrieve all summaries which 
contai n CACHE {our local compu ter club) 
in th e subject, type: 

S;nnn,t=CACHE 

whi ch wil l sca n the summ ary fi le, start ing at 
message 111111, looki ng for the character st ring 
CAC HE. All fie ld s which can be scanned are 
sto red in upper case onl y, and all sca n re­
quests are translated to upper case. 

You can also use th is summ ary scan to 
see if there are any messages to you . For 
examp le: 

S ;nnn, t=ward 

checks if I have any messages. Other ty pica l 
sca ns are: 

s=pcnet (any messages relating to PCNET). 
s=sale (find things for sale) . 
f=oper (messages from system operators) . 

W=TYPE WELCOME 

Since the welcome message gives a li st of 
all contro l characters which can be used, 
you might want to review it to check them 
aga in . The W comma nd will retype the wel­
come message. 

X=EXPERT USER 

Thi s com mand specifies the expe rt user 
mode to the computer. All prompt messages 
are shortened and, in ge neral, the system 
is much more pleasant to use by the fre­
quent user. 

Accessing the System 

If yo u wou ld li ke to try out the system, 
al l you need is a 110 or 300 bps ASC 11 ter­
minal and a modem, such as the type used 
to communicate with a timesharing system. 
Di al the system at (312) 528-7 141. When 
you hear the answer tone, co nnect your 
modem, and press return severa l t imes unt il 
the system determi nes yo ur transmi ss ion 
rate. If yo u have a reasonably good te le­
phone line, and a moderate ly stro ng modem 
signa l, you should be ab le to communicate 
with the system. We find that if the condi­
tions are marg inal, commun icat ions are pos­
sibl e, but such functi ons as co11trol-C and 
contro!-S do not necessar il y work. Feel free 
to hang up and try several t imes if yo u have 
prob lems. 

REFERENCES 

OMA Inc is locat ed at 530 Pierce Av, Dyer IN 
46311 . 

CACHE is at POB 52, South Holl and IL 60473.• 

Circle 158 on inquiry card . 

modem I 'mo • dam I l modulator 
+ demodulator] n - s : a device for 
transmission of digital information 
via an analog channel such as a tele­
phone circuit. 

•	 Compl etely compatible with your S· lOO microcomputer 
• 	 Designed for use on the dial telephone or TW X 


networks , or 2·wire dedicated lines. meets all 

FCC regulations when used with a CBT coupler . 


• 	 All digital modulation and demodulation with on 

board cy rsta l clock and precision filter mean that 

NO ADJUSTMENTS ARE REQUIRED 


• 	 Bell 103 standard frequenci es 
• 	 Aut omated dial (pulsed) and answer 
• Originate and answer mode 
• 	 110 or 300 BPS speed select 
• Character length . stop bit. and parity 
• 90 day warranty and full documentation 

ASSEMBLED & TESTED - $299.00 

D.C. Hayes Associates, Inc. 
16 PERIMETER PARK DR SUITE 101 

P 0 . BOX 9884 ATLANTA. GEORGIA. 30319 (404) 455 -7663 

HAVING TROUBLE LEARNING BASIC? 

STEP BY STEP is an interactive computer course in BASIC 
that 's easy even for beginners . Program Design has de­
veloped a logical , structured approach that really works. At the 
end of STEP BY STEP, you 'll be writing programs using all 
important BASIC commands. 

AVAILABLE FOR TRS-80 LEVELS I& 11 , PET, AND APPLE 11 

STEP BY STEP: 
• 	 presen ts material in small steps 
• 	 provides guided programming practice in each lesson 
• 	 tests your progress after each lesson 
• 	 teaches actual program writing . not just term s 
• 	 is suitable for anyone from junior high up, regardless of 

math background 

10 lessons with quizzes, plus final test 3 cassettes 
80 page Workbook $29.95 plus $1.00 shipping 

VISA & Master Charge accepted (include number, exp. date, 
MC include digits above name) 

Department 400 
Program Design, Inc., 11 ldar Court, Greenwich , Conn. 06830 
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Heath Microprocessor Training System 


W N Hubin 
719 Cuyahoga St 
Kent OH 44240 

How does a stranger gain entrance to the 
Valhall a of microprocessing? Who wi ll pro­
vide bits of knowledge that logica ll y string 
into byte capability? Herein li es the siren 
so ng sung by the new Heath 6800 based 
ET-3400 Trainer and the accompanying 
EE-3401 Microprocessor Course. 

Heath aimed in my direction when they 
designed this trainer. It will appea l to any ­
one who has been enticed by micropro­
cessors but has not yet bought one, a person 
who probably has done some hi gh level 
compute r programming, and one who has a 
working knowledge of digital circuits. 
Persons already caught in the web of pro­
grammin g are well known for the ir suscepti­
bility to microprocessors, although such a 
backgrou nd is neith er assumed nor necessary 
for this cou rse. I happen to be a professional 
proponent of the joys to be found in num­
ber crun ch in g. Some background in digital 

electronics is needed (though several labora­
tory timer projects proved quite adequate 
in my case) . 

My order we nt out a few days after the 
Microprocessor Cou rse and Trainer first 
appeared in the Heathkit catalog. The pack­
age arrived about 12 days later. The com­
bination of course and trainer goes for $270. 
Don't eve n think of purchasing the 6800 
trainer without the cou rse unless you 
already can program in machine language. 

There were a few clu es that betrayed 
this as the first shipment. Some typos 
appeared in the text, which otherwise had 
the clear illustrations and clear assembly 
instructions that are properly associated 
with Hea th products. Also, the holes in 
the printed circuit boa rd were too smal l 
for the supp li ed key switches and had to be 
drill ed large r; shortly afterwards Heath 
wrote to confirm th e probl em and the solu ­
tion. Also, a memo included with the parts 
indicated that a few unneeded parts had 
been included . Compare this with the 
known fact that Heath normally expects a 
Heathkitite to show vis ibl e joy upon dis­
covery of just a spare #8 lockwasher in his 
bag of goodies. Finally, the trainer refused 
to blink its "CPU UP" message to me after 
the assembly was comp leted. Now Heath 
provides a very complete troubleshooting 
procedure which uses the on board LEDs to 
check for continuity and shorts. This 
quickly showed up several minor assembly 
errors. The final problem was an address 
line that wasn't continuou s (this ill was 
cured with a jumper wire) . One week and 
about 3.5 days of work had elapsed. 
Another 100 plus hours of study were to 
pass over the dam before the course was 
finis hed. 

Th e microprocessor course consists of: 

• 	 469 pages of theory in a programmed 
lea rning format. 

• 	 255 pages of concurre nt experi ments 
using th e trainer. 

• 	 Two audio cassettes that go with a 
colorfu ll y cartooned 230 page refer­
ence chart. 

• 	 130 pages of manufacturers ' product 
information sheets. 
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The theory is divided into sections de­
voted to: 

• Number systems and codes. 
• Microprocessor basics. 
• Compu ter arithmetic. 
• Introduction to programming. 
• The processor . 
• Interfaci ng. 

It is a comprehensive and well integrated 
course of study. The exp lanations are c lear 
and the text is replete with examples. The 
experiments were divided into one group of 
programming experiments in machine code 
using the hexadecimal keyboard {no 
assembler) and another group of interfacing 
experiments. The audio and chart combin­
ation is a bra in tension reliever that is called 
on periodically to provide inform ation on 
the organization of the course, various uses 
for and applications of microprocessors in 
industry, an overv iew of programming con­
cepts and languages, a discussion of the 
various types of semiconduc tor memory 
devices, a breakdown of the steps involved 
in the design of a microprocessor based 
device, and a comparison of current micro­
processors . 

By the tim e th e programming part is 
finished , the whole instruction set of the 
6800 processor has been covered along with 
the provision for considerable practice in 
machine language programming. This is not 
to say that great programming proficiency 
was achieved from just finishin g the course. 
No matter how c leverly I thought I had 
written a program (and they all ran), the 
official version always proved to be much 
more craftily constructed. The programming 
experiments include multiple precision and 
binary coded decimal arithmetic . 

The interfacing section proved to be the 
most exciting for me. The theory and 
practice of interfacing with memory and 
displays comprise the early topics. Software 
key debouncing and display multiplexing 
are included. The interrupt capabi lity of 
the processor is demonstrated by leading 
up to a line frequency triggered digital 
clock. The peripheral interface adapter 
{PIA) is discussed and then used to play 
tunes, to matrix decode a second keyboard, 
and to demonstrate parallel to serial con­
version. A digital to analog converter is used 
to program various voltage waveforms and 
finally to simul ate a digital voltmeter with a 
comparator circu it. This last experiment is 
the only one that requires additional equip­
ment : a voltmeter and {optionally) an 
osci ll oscope to view the pretty voltage 
waveforms. All the expe rim ents worked as 
advertised. 

As a profession al educator, this course 
proved to be so mewhat threatening. Th e 
material is so well presented that a teac her 
doesn't appear to be necessary. Yet real 
learning surely must draw brain pain , and 
some persons will always need a stru ctured 
course with schedu led exams to force them 
to study, so perhaps my job is safe for a 
few years yet. 

Minor Criticisms 

The discussions after the ex periments 
were very complete, but I would have liked 
more advance information before wiring a 
circuit on the breadboard. The integrated 
circuits being used should be labeled with 
their function (such as 3- IN NAND) as well 
as their TTL numbe r. A good index would 
make the material much more useful for 
later reference. 

In sum, Heath has developed an appea ling 
and cost effective entree into the world of 
microprocessing. They have devised a system 
that is suitab le for either se lf-instruction or 
indi viduali zed class instruction . The trainer 
lends itse lf to continued breadboarding of 
new ideas and to continued practice in 
machine language programming.• 

II'(;~ NEW SOFTWARE FOR•'I-- YOUR COMPUTALKER! 

SOFTWARE PACKAGE II 
available now 

CTEDIT A nevv parameter editor 
CS EDIT Editor for CSR1 input 
CTEST CT ­ 1 H ardvvare diagnostic 
PLAYDATA To hear the data files 
MEMVOICE A vocal memory dumper 
KEYPLAY Subr . to play letters / digits 
PIANO A simple musical keyboard 

8080 Assembly Language 

* * * Sources included * * * 


CPM 8", North Star, Micropolis, 

Tarbell, CUTS, MITS ACR, 


paper tape 


on any of the above media $30 .00 
calif. res . add 6% sales tax 

COMPUTALKER CONSULTANTS 

1730 21st Street, AB 
Santa Monica , CA 90404 

(213) 392-5230 
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A Cassette Interface Switching Box for the TRS-80 


T. P l '"'" '"' '° ~l ( PLUGS INTO RE COR DER 
" REMOTE" JA CK I 

FROM TRS - 80 ;}; JZ 	 P 2 
I PLU GS INT O R ECORDER 
" EAR PHONE" JA CK I I 

S 2 

R I 
270fl 

sn SPEAKER 
SPKR I 

Figure 7: Cassette interface switching box for the TRS-80. The circuit en­
ables the user to manually control the cassette recorder without having to 
unplug the recorder's remote jack, and allows audio monitoring of the tape 
while it is being loaded into the computer. 

Craig Anderton Rece ntl y, 	 I had the chance to bo rrow a 
c/o BYTE Radi o Shack TRS-80 for the purpose of 

getting started in the art of writin g pro­
gram s. Th e aspect of its operation that 
pl eased me th e most was th e incredibl y easy 
start up , which involved locating a wall 
soc ket and opening the manual. In additi on, 
I liked hav in g a cassette recorder and inter­
face included in the TRS-80 package, 
making it easy to store programs on cassette. 

After work ing with the unit for a while, I 
noticed that I was saving programs with in­
creasi ng frequ ency. Being new at th e game, 
I would often develop a program to a certain 
point and then make a save. When, on 
subsequent passes, I wrote in some kind of 
garbage that crashed the program, or made 
some other grievous error, I al ways had the 
casse tte as a point of reference for analyz ing 
what went wrong and why. 

Unfortunately , the cassette interface sys­
tem has a few mechanical peculiariti es that 
detract from the overall usefulness of the 
syste m. This artic le is about remedying these 
particular problems with a simple, very 
inexpensive and easy to use switching box 
that inserts between the recorder itself and 
th e combined computer/keyboard unit. This 
box requires no modifications of any kind to 
the TRS-80, so you can keep your warranty 
in tact too. 

Let's identify the problems. Problem 
number 1 is that the recorder is controlled 
at all times by the computer...and the 

computer cannot tell it to do things like 
rewind , fast forward, etc. As a result, a 
means of manu al control over th e tape 
recorder is a necess ity. Returning to manu al 
control with the stock TRS-80 requires 
physically removing a plu g which comes 
from the computer and mates with the re­
corder's "remote jack." I've neve r bee n 
much of an optimist regarding the reli ability 
of tin y jacks and plu gs; the repeated plug­
ging and unpluggin g is not only time con­
suming and awkward , but it could lead to 
eve ntual reli ability problems. 

Probl em number 2: there is no simpl e 
prov1 s1on for audio monitoring of the 
casse tte. Perh aps th is doesn't seem li ke 
much of a probl em - afte r al l, the cassette 
is des igned to talk to the computer, not to 
us. Howeve r, the audio monitori ng is very 
helpfu l. (We' ll ex plore this more towards 
the end of the art icle.) Monitoring with the 
TRS-80 in vo lves unplugging ano ther plu g 
which comes from the computer and plugs 
into the recorder's earphone jack. Th en you 
can li sten to the cassette over the recorder's 
in te rnal spea ker. This means that you cannot 
monitor a tape whi le it is be ing loaded into 
the computer. 

Figure 1 shows an economical so lution to 
both problems. The cord from the keyboard 
th at would normall y fee d the remote jack of 
the recorder plugs into j 1 ; Pl plu gs into the 
recorder's remote jack. With Sl in position 
A, the TRS-80 controls tape motion . In 
position B, the recorder is manu all y con­
troll ed. 

In order to monitor, the cord from the 
keyboard that normally goes into the ear­
phone jac k on the recorder plugs into j2 ; 
P2 plugs into the reco rder's ea rph one jac k. 
S2 either con nects or disconnects a small , 
8 ohm transistor radio speaker from the line, 
with isol ation from the line provided by a 
270 ohm resistor. The added loading seems 
to have no effec t on operation at all. 

I constructed the circuit in a small metal 
box, tried to keep the leads reasonably 
short, and have used it for many hours with 
no problems. Foll owi ng is an example of 
how to record a good cassette using this box . 

Start with the cassette recorder under 
computer control. Before doing a save, 
however, I recommend identifying th e 
program by voice on the tape. Th e TRS-80 
recorder has a rubber dummy plu g inserted 
into the microphone jack. Temporarily 
unplug this dumm y and plug in a regular 
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cassette microphone. Push "play" and 
" record": the tape won 't start since the 
computer hasn 't said anything; however, flip 
the switch to manual control, and the tape 
will run . Speak your introduction, ie : 'This 
is the first take of computer graphics pro­
gram number 5. It uses approximately 2 K 
bytes of memory." After recording this, flip 
the switch back to computer control, return 
the microphone jack to its original state, and 
type the usual CSA VE into the computer. 

As the save process occurs, you will hear 
audio information being transferred to the 
cassette through the monitor speaker if S2 
is set to monitor. It 's interesting to compare 
what you hear going in with what you get 
out on playback. For example, you will find 
out a bout th e quality of your cassette, and 
whether or not you 're having dropout or 
recording problems. 

Radio Shack recommends a second save 
for safety's sake on complex programs ; a 
third save isn't a bad idea either. After the 
computer has finished saving the program, 
the video display signals with READY and 
the tape motor shuts off. Plug the micro­
phone back in ; flip Sl back to manual 
(without changing the record/play buttons; 
they are still depressed), and again, record 
an identification, such as, "This is take 2 of 
computer graphics program number 5." Save 
again as described above. 

When it's time to load the program back 
into the computer to see if all went well, 
you'll find it's easy to find the right spot 
on the tape. just flip to manual control, 
switch in the monitor, and juggle between 
rewind and play until you find the beginning 
of the tape program. You should hear the 
unambiguous voice identification, followed 
by the sound of data being transferred. The 
TRS-80 does print a couple of fl ashing 
asterisks to let you know the program is 
loading, but th e extra audio feedback is 
very reassuring. 

There are a couple of final notes. Due to 
the 270 ohm isolation resistor, yo,u don 't 
get much volume out of the speaker. You 
could lower the resistance, but that might 
also reduce the level of the signal going to 
th e computer. A better option, if you need a 
loud signal, is to use a small audio amp 
integrated circuit (like the LM380). Unless 
you play with your computer in a very noisy 
environment, you probably won't have 
any compl aints about the nice unobtrusive 
level you get with a 270 ohm series resistor. 

I hope that if you have a Radio Shack 
computer, you will try this circuit. It can 
save a lot of time, avoid the plugging and 
unplugging blues, and lessen the number of 
human errors, all for only a few hours of 
work .• 

FLOPPY DISKETTES 
TOP QUALITY VERBATIM™ DISKETTES 

AT SPECIAL PRICES* 
Our Special Special 

List Usual Price Box 
Item Code Description Price Price/ea . Each• of 10• 
VB-FD01 8" Sott-sectors IBM Format $8.50 $5.50 $5.00 $47 . 
VB-FD3 2 8" 32 sectors hard-sectored 

for Shugard . Tektronics . etc . $8.50 $5 .50 $5.00 $47 . 
VB·MDOt 5" Sott ·sectored IBM 

compatible $5.95 $4 .50 $4.00 $37 . 
VB-M010 5" 10 sectors hard ·sectored 

for North Star $5 .95 $4 .50 $4 .00 $37. 
VB-MD16 16 sectored for Micropoli s $5 .95 $4 .50 $4 .00 $37 . 

•ro qualify for these special prices : 
1. 	Payment must accompany mail order or call with credit 

ca rd . 
No C.0.0. 

2. Refer to this ad by : magazine title , issue month, and 
page number. 

Prices are F.O.B. our warehouse. Add $1 .50 shipping & hand li ng per each to (or 
less) diskettes N.Y. state residents add appropriate sales tax . 
Call (31 5) 637·6208 or 

Send order to : 

~·· 

P.O. Box 71 • Fayetteville, New York 13066 

APROFESSIONAL COMPUTER 
TERMINAL FOR THE HOBBIEST 

SINGER 
7100/7102 

New & Reconditioned 

Terminals with 

ASCII Code 


FEATURES: 
$650. to $1295.

7100 
• ASCII CODED without tape punch or reader 
• 110 to 150 BAUD (11to15 CPS adjustable) 
•Word Processing Quality • RS232 Serial or 

Current loop Interface • Nationwide Service 
•Warranty •Off line use as Typewriter 
• (Option) Special Interfaces available for Hobby 

Computers (state which when ordering) 

7102 
•Same features as 7100 plus tape punch & reader 

TERMS: 
C.O.D. and 

COMPUTER CORPORATION Cashier's Check H&K COMPANY 
15 East 3 1st Street Shipping and 

Kan sa s City , Missouri 64108
Handling $35.00 ea. (816) 561-1776 
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Listing 7 (opposite}: The first half of Chess 0.5, written in Pascal. The second half of the pro­
gram will be presented in part 3 (December 7978 BYTE) of this series. The portion of the 
program presented here covers initialization of the program, variable declaration, manipulation 
of the "bit boards" (used to represent positions on the chessboard), user print routines and 
move generation. The second half of the listing will include procedures for evaluation ofter­
minal positions, the look-ahead procedure, and user commands. 

Creating 


a Chess Player Part 2: 


Chess 0.5 


Part 7 of this series ("Creating a Chess Player, " October 79 78 BYTE, 
page 782} was an essay on human and computer skill. This month and 
next we present Chess 0.5, a program written in Pascal by Larry Atkin, 
who is coauthor with David Slate of the world championship computer 
chess program Chess 4.6. The program is readily adaptable to per­
sonal computers having Pascal systems such as the UCSD Pascal project 
software. Part 4 of the series will conclude with some thoughts about 
computer chess strategy. 

Peter W Frey We have attempted to incorporate seve ral 
Dept of Psychology fe atures which make th e sea rch process more 
Northwestern University effi cient and others which increase th e 
Evanston IL 60201 user 's options. Both of these enh ancements 

are important. The first set of features 
Larry R Atkin 

(incremental upda tin g, iterat ive search in g,
Health Information Services 

staged 'move ge neration, etc) were desc ribed 542 Michigan Av 
Evanston IL 60202 in ge neral terms in par t 1. Th ese features 

red uce computatio n to th e point wh ere a 
move can be se lec ted in a reaso nab le amount 
of time eve n with a full-wi d th search. Th e 
second se t of fea tures (specia l control and 
prin t commands, acce pting ch ess moves in 
standard no tation) not onl y add to the 
pleasure of us ing the program, but also make 

Note : The Pascal subset 
th e debugging process much eas ier. The pr ice described in "A 'Tiny ' 
for th ese enhancements is a longer, more Pascal Compiler" (page 
comp I ica ted program. We hope the length 782) is not compatible 
of our li st ing will not d iscourage the reader with the more sophis­
from becoming act ively invo lved. ticated Pascal used 

Pasca l was developed to provide a logical here.. . .CM 
and systematic higher leve l language which 
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cou ld produce reasonab ly efficient mac hine 
code for ex ist ing hard ware . Computer pro­
grams can be concep tu ali zed in terms o f 
two essenti al parts, descript ions of data and 
descript ions of ac tions whi ch are to be per­
for med on th e data. Pasca l req ui res th at 
every variab le occurring in th e program be 
introduced by a declaratio n statement which 
assoc iates an identi fier and a data type 
with th at variable. Th e data type defines th e 
set of va lues which may be assumed by the 
var iab le. Since a chess program involves a 
large number of var iabl es, our program 
beg in s with a long li st of dec larat ion 
statemen ts. 

A constant defin ition int rod uces an ide n­
t ifi er as a sy nonym for a co nstant. Thi s is 
very useful since the value of the constant as 
stated in the dec larat ion li st can be changed 
at some later date, and this change will then 
be refl ec ted th ro ugho ut the progra m in 
every place wh ere the constant is used. In 
the chess progra m, the valu es of so me of 
the constants depe nd on th e clu rac teri sti cs 
of the use r's hardware. For exampl e, the 
values of ZK (max imum search depth) and 
ZW (move stack limit) will reflect the amoun t 
of memory which is avai lab le on your sys­
tem. On personal computers, ZX will ge n­
erall y be set at 7 if you have an 8 bit proc­
esso r and at 15 if yo u have a 16 bit proces­
sor . Note also th at th e va lue of PZX8 
depends o n the val ue of ZX. To impl ement 
th is program on a given computer, it is 
necessary to insert at th e beginning of the 
progra m th e ap propriate values fo r these 
constants. 

Fo1· the sake of clari ty, specific data types 
arc dec lared for a number of d iffere nt chess 
co ncepts and fo r certain useful in d ices . The 
program also ta kes advantage of th e different 
properties represe nted in Pasca l's data 
structures: the se t, array and record. It is 
un likely th at anyo ne wi ll imm ed iate ly 
memo ri ze th e names of all th e variables. 
Therefore it is usefu l to have th em li sted 
at th e beginning wh ere they can eas il y be 
fo und fo r later refe rence . 

There is a comment statement acco m­
panyi ng alm ost every in struc t ion in the 
program. Alth ough these brief statements 



PROGRA" CHES S IINP UT ,OUTPUTt; 

l ABEL 

1. 	 C • INITIALIZE ,.01 A NEV GAME ., 
z . 	 C• EXECUTE "ACHINES MOY£ •) 
9 : 	 (• ENO OF PROGRA" •t 

CO NS T 

AA 1:ZA = 10: f • CHARACTERS IS I MORO •t 

AC -A•; lC ,-; c• CHARACTER LIMITS •) 

AO -21 : .. zo = •Z1 : c• DIRECTION LIMITS •) 

AJ = O:ZJ 73: 1• CHARACTERS IN A STllUN~ •) 

AIC : 0; 71( : 16: c• SEAlltCH DEPTH LIMITS •) 

U : f'IZ : -z; •• u:-z ., 

ll(P 1 • 17; c• ZK•l •t 

Al : I: Zl 119; 1• LARGE eOAll:O VECTOR lll"ITS •) 

All = -11 9 : ZU • 11 9! f• LARGE 8000 OIFFUEMCES 


LI"ITS •) 

Altil 1; ZN = JO; 1• "ESSAGE lt"ITS •) 

AS Q: ZS = bJ: 1• SOIRO VECTOR LI"ITS •1 

AT -1: ZT • &J: c• BOARO VECTOR LI"ITS AJ«J 


ANOTHER VALUE •t 
Ay •JZ7& 7: lV :: • 32 1&1 : 1• EVALUATION ll"ITS •1 
AW 1: TW s ec : 1• "OVE STACIC LIMITS •t 
Ar o: zr 31: 1• SUBSETS OF SQU ARE S •) 
AY 0; lY 1 ! t• ARRAY 0,. SU BSET S TO 'CAM A. S ET 

or All SQUARES OM BOAAO • ) 

LPP s ZO; t• LINES PER PAGE •) 

P ll ! = 16 777 Z1b; 1• z -czx - n ., 


S YN CF 1 : 1• FIR ST CAPTUA:E SYNTAX •1 

S YN CL l&; t• LAST CAPTURE ~Y"'ITAi: •1 

S 'f N"F 31: t• FIRS T "OYE SYNTAX •t 

S 'f'NHL '"1: 1• \.A ST MOYE S YfrilTA i: •t 


TYP E 

1 • 	 S IMP LE TYP ES • 1 

Tl AA • • za : 1• INOEX TO WOPOS Of CMAP •1 

re 800L E IN: t• TRUE OR FAL S E •1 

TC C"'41P; 1 • S IN GLE CHllUCTERS •1 

TO 1 0 •• zo : t• OIRECTIOfritS •t 

TE t -31 , :3~ , 8] , Bio, S l . S Z ,$] , S it , Nl ... Z, Nl ."'llit,N5 ,Nb,N7,NIU : 


I• 	NU"BER Of DIRECTIONS •1,. CF1, FZ.F J ,F1o.r s .r &. r1,rst ; 1• FILE S •) 

TG CP '} ,PP,PN.P Bl; 1• PRO"OTION PIE CES • ) 

TH 1~0.~1.H 2,MJ, Hit,M5,Hb,H71; 


f• TPEE S EAPCH HOO~S •) 

Tl IJirijfE GEP: t• NUfiilB[litS •) 

TJ IJ • • ZJ! 1• INOEX TO STRINGS., 

T< l ( •• ZIC; 1• PLY INDEX•) 

TL IL •• ll: •• LAR GE 11ax1z1 BOAR:O ., 

T" • ILITE,OARIC,NOMEJ: c• SIDES •1 

TN • AN •• ZN: C• INDEX TO MESSAGES •) 

TP IL P, LR, l N, LB, LO, LIC •OP, OR• ON , OB, DQ ,DK, HT) 1 


C• 	 PIECESt LIGHT PAWN, ll,HT 
ROOK, ••• , DARK ICING, EMPTY 
SOU"l:C •) 

TO fLStLL.os,ou1 C • QUAOll:ANTS •t 
TR: :z uu,11tz .11t 1,A:i..,1u,R•.11t1,11t1• 1 t• lllUIKS •t 
TS • AS •• Zs; c• SQUlll:CS •t 
TT • AT •• ZT; (. SQUllll[S, ANO ANOTHER VALUE • I 
TU fEP,ER,EN,E8,EQ,£K11 •• TYPES• Paw, •DOK, 

" 

KING •1 
TY • Av •• zv1 t• EVALUATIONS •t 
rw • aw •• zw; f • MOVES INDEX •) 

AX•. ZX! f • SOME SQUARES • 1 
TY • IY •• ZY; •• MUf'tBEllt OF Tx•s IN a IOAR:O ., 
Tl REIL; t• FLOATING POINT NUMBERS •t 

I• 	SE TS •) 

SC :: SET QF AC •• ZC; C • SET OF CHAlltACT(RS • 1 

SF SET OF Tf; c• SET OF FILES •J 

sa SE T OF Ta: 1• SCT OF CASTLING TYPES •t 

S R: s SET OF TR: ; f • SET OF RANCS •J 

SX SET OF TX; t• SET 0,. SOME: SQUAlltES •1 


C • 	 RECOPOS • 1 

RB = REC OA:O t • BOARDS •1 

lit8TM I T"; t• S IDE TO "OVE •1 

A:8 TS I TT; C • ENPASSINT SQUIRE • l 

RBT I t TI; t • HOVE NUMBER •) 

lit8SQ 1 SQ ; 1• CASTLE FLAGS •) 

CASE I NTE GEA: OF 


01 f R8IS1 IR~AY CTSJ OF TPt ; t• tNOEXEO BY SQUIA:f •J 
11 I A:81Rft UdU Y (T P, TF") Of TPl;t• INDEXED BY RINI( ANO FILE •t 

ENO! 

A: I PA CKED AA:IUY (TA I OF r e : t• MOROS OF CHARACTE'tS •1 

RC AA:RAY I TS I Of TP! c• BOARD YECTOlltS •1 

litN PI Cl((Q AA:A:AY {TNJ OF r e: c• MES SAGES •1 

litJ PA CKED AA:A:AY cTJJ OF TC; C• STPINGS •) 


RO PA CIC(O A:ECORO I• SYNTAX OESCRIPTOllt FOR: 
S UIGLE SQUIRE •t 


ROP C I r e : 1• PIECE •1 

AOS L 1 re: I• I •I 

ROIC Q 1 TB: I• W: OR a • l 

RONS ' re: t • R, N, Ollt 8 •I 

ROA:IC I TB: t• RANK ., 

E"'IO; 


RI( = lll:E CORO t• KLUDGE TO FINO NEXT BIT •1 

CASE INTEGER OF 


01 UICT81 SE T OF 0 •• 4t71: 1• BITS •) 

11 IRICT l 1 Tll; c• FLOATING POINT NUHBER •) 


ENO; 


RM : PACKED RECORD 1• "OYES •J 
RHFA: TS; C • FRO" SQUIRE • J 
RHTO TS; f• TO SQUARE •t 
R"CP TP; I• CAPTURED PIECE •) 
RMCA Tll C • CAl'TU11t£ • J 
lll"AC I T81 C• AF,ECTS CASTLE STATUS •I 
R"CH 
RHMT 
RKll 

t Tl; 
Te; 
TB ; 

(•
c• 
c• 

CHECK •t 
MATE •) 
ILLECAL •I 

RHSU t Te; 1 • SEARCHEO •) 
CASE RMPR: t Te OF C • PROMOTION •t 

FALSEt C 
CASE RHOO I TB OF 1 • CASTLE •t 

rALSEt IRf'IEP t Tll 1 I• ENPASSANT •I 
TRUE I CA:"QS I TB) 1 c• QUEEN SIDE •) 

t: 
Tll:UE I IRMPP I TGJ1 

[MDI 

RS "' llt~CORO C • 8I T 80&ROS •I 
CASE INTEGER Of 

O• IRSSS• ARRAY (TYi OF su; t • ARRAY OF SETS •J 
11 IRSTI1 ARRAY (TYJ Of TII; 1• ARRAY OF IMTECERS •) 

[ NO! 

RX = AR:RAY (TSJ OF OlS; I• ATTACK "lPS •1 

RY = PICICEO RECOA:O f• HOYE SYNTAX DESCRIPTOR•) 
RYLS 1 RO ; f• LEFT SIDE DESCRIPTOR •1 
A:YCH I re; f • "OVE OR CAPTURE • 1 
RYRS I R:Ot <• RIGHT SIOE DESCRIPTOR •J 
END; 

RE IA:A:AY tTWI OF TY! c• ARRAY OF VAlUES •) 
A:r :: AA:A:IY (TW) OF RH; t• U tRAY OF MOVES •) 

VAR 

I• 	DATA BASE •1 

BOARD 1 qB: 1• THE BOARD •t 
NBORO 1 AA:R:I Y IT S J OF TP t• LOOK-AHEAD BOAR D •J 
ATKFA: 1 AA:RA Y C TS J Of" R:S t• ATTACKS FRO" A SQUARE •1 
ITICTO 1 ARRAY C TS I OF R:S f • ATTACKS TO A SOU ARE • t 
AlATK I AA:RAY f• ATTACKS BY EACH COLOllt •JC'" J Of" llS 
TPLOC 1 AltRIY ( TP J Of RS 1• LOCATIOMS OF PIECE BY TYPE •) 
THLOC I AR.RAY IT"I Of R:S f• LOCATIONS Of PIECE BY COLOR •1 
"DYES I AR:RAY ITWJ OF R" 1• "DYES •J 
VALUE AR:RAY (TM] OF TY t• VALUES •) 
AllOC AR:RAY CTK 1 Of R:S t • All PIECES • 1 
BSTMY I ARRAY (TIC I OF TM t• BEST MOYE SO FAR •) 
BSTYL 1 ARIUY (ll(t12 •• ll(P ) or TV; t• YI.LUE OF BEST "OVE •1 
CSTAT 1 ARRAY (Tl( J or RS f • CASTLING SQUARE S • l 
ENPAS 1 AR:RAY (TICJ OF RS t• ENPASSANT SQUIRES •1 
GENPN I AA:IU Y ( TK J OF R:S t• PAWN ORIGINATION SQUARES •J 
GEN TO I ARRAY I TIC I OF RS c• "O'IE OESTI•UTION SQUARES •) 
CENFA: 1 ARRAY (fl( I OF R:S c• HOYE ORIGINATION SQUARES •1 
MBYAL 1 ARRAY (TIC) Of TY f• MATERIAL BALANCE YALU ES •) 

HYSEL I ARRAY CTtCJ OF TI t• COUNT MOVES SELECTED BY PLY •) 

INOEX I ARRAY (AK •• IICP1J Of rw; f • CURRENT MO'IE FOR Pl Y • J 

ICilLR ARRAY CTK 1 OF R" ; t• ICILLER MOYES BY PLY •l 

L INOX ARRAY [TICJ Of TW: I• LAST "OYE FOR Pl Y •) 

SRCH" I ARRAY I TIC I Of" TH; f • S EARCH "ODES • l 

GOING t Tl; f • NUMBER OF HO YES TO EXECUTE • J 

LSTHV I RH! t• PREVIOUS MOYE •) 

MIXPS T'l1 1• MAXIMUM POSITIONAL SCO'l:E •J 

KIL TE TV I t• MITE•IAL BALANCE LITE EDGE •) 

MIPWN AIUtl Y c• NUM8Elt D' PAWNS 8Y SIDE •) 

•STOY TV I c• TOTAL HATEll:IAL ON M80lt0 •t 
MOO ES TI: C • NUMBER OF NODES SEAlltCHEO •t 

JNTK t TK1 I• PLY I MDCX • J 
J"TK I TIC! c• ITERATION •J 
JHT" I T"; t• SIDE TO MOVE •J 
JNTW I TM1 1• MOVES STACIC POINTEllt •) 

C• LETS •J 

FICPSHO Tl: C• ICING PAWN SHICLO CREDIT •1 
FICSANQ TI: 1• ICING IN SANCTUARY CRCDIT •t 
FMA XHT TI; ( • MAXIMUM HATC•IAL SCOlltE • J 
FNOOH TI: 1 • NOOE l IMIT FO• SEAlltCH •) 
FPAOCR ARRAY ITFJ OF TI: f• PAWN ADVANCE CREDIT BY FILE •t 
FPBLOIC. TI ; 1• PAWJlll BLOCKED PENALTY •t 
FPCO"'\ Tl: 1• PINN COMN[CTEO CttEOIT •J 
FPFLHX Tl: I• PAWN PHAl.lfU CREDIT • l 
FRDUBl TI; 1• DOUBLED ROOIC CREDIT •1 
,.A:K7TH TI: c• ROOIC ON SEVENTH CREDIT •1 
F TRAOE TI: t• TRADE-DOWN IONUS FACTOR • 1 
fTROSl TI I I• TRADE-DONN TUNING FACTOR: • 1 
FTRPOK TI: t• PAWN TRADE•OOWN RELAXATION •1 
FTRPWN TI: t• PAMN TstADE•OONN ,.ACTOR •J 
FWKIMG TI : I• ICIMG EVALUATION WEIGHT •1 
FW"AJM Tl: t• P1AJOR PIECE "OBllITY MEIGHT •t 
fWl"IINH TI; t• MINOR PIECE "OelLITY WE'IGHT •J 
FWPAMN TI; t• PAMN EYAlUATtOM WEICHT•• 
fWROOK TI: (• A:OOIC EVALUATION MCICHT •1 
MINOOW Tl: 1• S IZE OF ALPHA•SETA WINDOM •J 

t• 	SWITCHES•) 

SMEC TB: f • ECHO INPUT • t 
SMPA re; c• PAGING •t 
SWPS I TB; t• PRINT PRELl"INARY SCORES •1 
S MA:E I TB: I• REPL Y WITH "OYE • 1 
SMSU t TB; t• PRINT STATISTICS SUMMllO •1 
SWTA t TB; t• TRACE TREE SEARCH •) 

1• COHP1ANQ PROCES SI NG O'l.Tl •t 

ICARD I RJ C • INPUT CIRO IMAGE • J 
ll IN[ I RJ I• CURRENT COP1"ANO • l 
J"TJ I TJ t• CURstENT INPUT LINE POSITION •1 
JNT J I T J t• CURRENT COH"ANO POSITION •1 
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Listing 1, continued: 

l'llOVMS I A:N; 

<• 	 TR&JitSLlTION TABLE S •J 

xSP8 1 AA.RAY CTPJ OF T9; 
XFPE AlitRAY ITPl OF TE: 

XLLO &A:l:UY (lll •• llll OF TO: 


)(LP[ I ARRAY ( TPJ OF TE: 

XA:F S t ARRAY r TFJ or R: S : 

XRR S 1 ARRAY (T R ) OF RS: 

XNF S lRA.A Y ITFJ OF RS: 

J:HR S ARIUY ( TRJ OF RS ; 

XRSS ARRAY I TS I OF RS; 

XA.Q" t ARRAY ( TQ I OF A."; 

XSQS t ARRAY (TQ) Of RS ; 

XSSX t UUUY lTSJ Of sx: ; 

XTBC • ARRAY CTBI OF re ; 

llTEO t IA.RAY {TEI OF TO; 


XTGC I ARRAY ( TG) OF re; 

x H .... Pt llUUY (T G,T"J OF TPt 


XTLS I .UUUY ITll OF TT: 

XT"A t AA.RAY (Tfi.. Of A.At 

XT"Q I llUtAY (TM) Of TQ ; 

Jl lf'IV • .UUUY ,, ... , OF rv: 

XTPC 1 lA:A:lY ( TPJ OF re; 

XTP.1'11 t AA:A:lY ITPJ OF T"; 

XTPU I IA.RAY ITPJ OF Tu; 

XTPV I ARRAY (TP) OF rvi 

XTQA I ARR:lY ITQI Of u,; 

XTQS I &litA:AY (TQJ OF rs: 
XTA:FSt ARRAY (TA:,TFJ OF TSt 

11'.TSF I llUU. Y CTSJ Of TF; 

XTSL I ,UUU.Y IT S J OF TL : 

ITSR 1 .UUtlY (TSJ Of TR; 

nsx 1 AIOUY CT S J Of TX; 


XTSY I AllRAY (TS) Of TY; 

XTUC 1 U UUY CTUI Of TC; 

XTU"P1 UtRAY (TU,T"I 0,. TPt 


XRQSOI AA.RAY (TQJ OF RS; 


XRQ S A1 ARlltAY CTQJ OF RS ; 


EDGE I AlltRAY ITEJ OF RS; 

CORN RI RS; 

NUL"V 1 RPI!; 

OTHER I ARIUY ( T"J OF T": 

SYNTXI ARRAY( SYNCF •• S YN"LI OF 1n; 


F UHCTION P1A XIA,B1Tll 1ll; 

BEGIN 
IFA> B THEN 

"A X I :. A 
ElSE

""r I= B; 
ENO; I• MA X • 1 

f UNC T I ON P1 I N I A , 8 1 TI ) IT I : 

BEGIN 
If I c 8 THEN 

"IN 1 : A 
EL S E 

MIN 1 • 9; 
ENOt c• "IN •1 

F'l... CTION SIC.NU,BtTU 1Tt; 

BEGIN 
SIGN,,. TRUNCfB/ABSC8H • lBSUt; 

ENOt 1• S ICN •J 

PROCE DURE SORTIT 
CVAR AIRE: 

VAR 81RF; 

c"'.. ; 

YU 
INTB t 7Bt 
INTW I Tiii; 
INT l I Tl) 
INTV 1 TV; 
INA:" I R"; 

BEGIN 
FOR INTll 1 a A'h 2 TO C 00 
BEGIN 

INTI t z INTW - 1: 

INTV I'S UINTWJ; 

INR" 1 :: B(INTWJ; 

INTB 1:1: H W E; 
WHILE I INTI > AWi ANO INTB 0 0 

IF I NTV c l(IJroiTI I THEN 
BE G IN 

lllNTI•11 I= UINTIJ; 
BCIN TI +:.J t= 8(INTIJ; 
I NT I I = I NT I - 1; 

ENO 

El S E 
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I• 

( • 
c• 
t• 

t• 
f• 
t• 
t• 
1• 
1 • 
f • 
c• 
(•
c• 
1• 

c• 

HOVE MESSAGE • J 

TRUE fOR SWEEP PIE CES •J 
FIRST DIRECTION •1 
DIRE C TION FOR LARGE BOARD 
SQ UARE DIFFERENCES •1 
LAST DIRECTION •J 
BIT BOARD FOR FILES •J 
BIT BOARD FOR RANl( S •1 
CO"P BIT BOARD FQR FILES •1 
COMP BIT aoa•o FOllt RANICS ., 
BIT aouo FOR ... IMOEX •) 
MOVES FOR CASTLE TYPES • l 
BIT 80Alt0 FOR CASTLE TYPES •J 
SET ELEMENT 'Ott IXt INOEX •1 
CHARACTERS FOR BOOLE.INS •J 
OIRECTION NUM!ER TO lOX12 
SQUARE OlfFERENCE • 1 
CHAStACTERS FOR PROMOTION •J 

I• 	PIECE FOR PROMOTION TYPE 
ANO COlOR •) 

I. 	axe INOEX FOlt 1011Z INDEX ., 
c• wo•os FOR COLCAS ., 
I• CASTLE TYPES 'OR SIDE 
t• SCORE FACTOR FOR SIDE 
t• CHARACTERS FOR PIECES 
c• SIDES FOR PIECES •J 
I• TYPE FOR PIECE • 1 
c• VALUES OF PIECES •J 
f• MOltOS FOR CASTLES •I 
t• TO SQUARES FOR CASTLE 
C • IXI INDEX FOR RANC' ANO 
f • F IlES FOR SQUARES • 1 

•1 
•J 
•J 

TYPES •J 
FILE •J 

t• 10X1Z INDEX FOR Ill INDEX •J 
I• IUNC'S FOR SQUARES •) 
t• ElE"ENT NUMBER FOR Ill 

IN0£ l •J 
t• ARRAY SUBSCRIPT INTO BIT SOIRO 

FOR axe INDEX •• 
t• CHAIUCTER FOR TYPE •J 
c• PIECE FOR TYPE ANO SIDE •J 

t• UNOCCUPIED SQUARES FOR 
CASTLING •1 

1• UNATTACl(£0 SQUARES FOA 
ClSTL ING •J 

t• EDGES HI VARICUS DIRECTIONS •J 
t• ic:ING SANCTUARY •1 
1• NULL "OVE •J 
c• OTHER COLOR •J 
1• "DYE SYNTAX TABLE •J 

C • 	 LARGE II Of TWO NUMBERS •J 

t• 	S P1.ILLER Of TWO NU"BER S •1 

1• 	SIGN Of 8 APPllEO TO 
A8SOlUT£ VALUE O' A •I 

f • SORT PREll"INARY SCORES •I 
f • ARRI Y Of SCOltES • 1 
t • ARRAY OF MOVES •) 
c• NUMBER OI ENTllES •1 

t• lOOP EXIT fLA' •J 
f • DUTEi LOOP INDEX •J 
c• INNER LOOP INDEX •J 
c• HOLD SCORE •) 
f • HOLD MOVE •J 

INTB t= FALSE 1 • EX I T •) 
I( INT I•ll I= lMTV 
B(INTitll 1= IN~P1 

ENO: 
Efll O: 1• SORTIT •1 

PR OC EDURE AH ORS 

IVAR CIRS: 

A, B1R SI i 


VAR 
INT Y t TY i 

BEGIN 
FOR lNTY 1 : AY TO 

C.RS SS llNTYI I = 
[NQ; t• ANORS •) 

PROCEOURE CCRRS 

CVAR C•R.S: 

A 1 TSJ; 


BEGIN 
C.RSSS(XTSY(A)J I• 

ENO; (• CLRRS •1 

PROCEDURE CPYA:S 
fVAR C1RS; 

11 RS I; 

VAR 
INT Y I TY: 

BEGIN 
FOR lNTY Is AY TO 

C.RSSSllNTYI 1: 
[NOi C• CPYRS •1 

PR OC EOUA.E IO~RS 
IVAR CtRS; 

A, B1R S J; 

VAR 
l NTY t TY; 

BE GIN 
FOR INTY I = AY TO 

C.R S S S lINTYJ 1= 
ENO; t• I DA.R S •1 

PROCEDURE N[WR S 
IVAR AIR.SJ; 

VAR 
INT Y I TY ; 

BEGIN 
F OR INTY I = .IY TO 

A.lltSSS CINTYI 1= 
ENO; t• NEWR. S •) 

PROCEDURE NOTRS 
I VAR C t RS ; 

At RSI; 

VAR 
IHTY I TY I 

SEC.IN 
FOR INTY t• AY TO 

C.A:SSSllNTYJ I"' 
EN01 t• NOTRS •1 

FUNCTION NMTTS 
(VAR AIRS; 

VAR B1 TS 

I I TBt 

LABEL 
111 

VAR 
INTX t TM; 
INT Y I TY; 
x t Ric:; 

BEGIN 

c• 	 INTERSE CTION OF TWO BIT 
BOA RDS •1 

I• RES ULT •I 
f • OPERAND S •J 

f • 	 BIT BOA RO NORD INDEX •J 

ZY 00 

A.RSSStINTYJ • B. RSSSCINTYJ; 


I• REMOVE SQUARE FROM BIT 
BOARD •I 

c• BIT 80AltD •1 
c • SQUARE TO IUMOVE • J 

C.A:SSS(XTSY(All - XSSX(A)t 

1• COPY Of l BIT BOARD •J 
t• RESULT •1 
I• OPE A: ANO •I 

c • 	 BIT BOARD MORO INDEX •1 

ZY DO 
l.R SSSCINTYI; 

ZY 0 0 
A.R SSS lINT Yl 

ZY 00 
(); 

ZY 00 

1• UNI ON OF TNO BIT BOARDS • 1 
C• RESULT •1 
c• OPERAND S •J 

C• 	 BIT BOARD WOA:O INDE X •1 

• B.A:S SS CINTYI: 

1• CLEAR BIT 80.IRO •) 
f• BIT BOARD TO CL EAR •I 

1 • 	 BIT BOAR D WOllt D INDEX •1 

I • COMPLE"ENT OF A BIT BOA RO • 1 
c• RESULT •1 
c• OPERAND •1 

t• 	BIT BOARD WORD INDEX •1 

(.IX • • Zll•l.RSSSllNTYll 

f• NEMT [l(M[NT IN Ill BOARD •J 
f• BIT BOAR:O TO lOCATf f'IRST 

SQUARE, ANO TMEN REMOVE • 1 
(• SQUARE NU"BER OF FIRST SQUIRE 

IN BIT BOARD •J 
c • TRUE IFF ANY SQUIRES VERE SET 

INITIALLY •1 

1• RETURN•) 

1• BIT BOARD BIT INDEX•) 
C• BIT 80.IR:O MORO INDEX •1 
1 • 	 KLUDGE titOR..O • t 

FOR INTY 1z l 'r OOWNTO AY 00 c• LOOP THA.U BIT BOARD NOR.OS •I 
IF A.JtSTICINTYJ o Q THEN 
BE GIH 

c.. • BEGIN CD C &COO DEPEHOANT COOE •1 
•••• FOLLOMINC. CODE REQUIRES TH[ · e xpo• FUNCTION TO RETURN 
1••• TH[ EXPONENT fl0.0" I F'LO.ITING POINT NU"BEA.. IT ALSO AS S"'"ES 
c••• THAT FlOATINC. f OINT NU,.8ER S HAV E loS BIT COEFFICIENT S RIGHT­
c••• JUSTIFIED IN A WORD, AHO THAT S ETS AR:[ A.IC.HT-JUSTIFIED IH 
C•• • A MORO. •I 
c• x.RKTZ 1 : A.R S TICINTY)l 1• FLOAT WORD., 
t• 8 I= EMPOCX.R: KTZI t HUY • IZ X•ll; 
c• 	 t• CONWERT TO SQUA A. E HU,.BEA. •I 



may not ini tia ll y be very mean ingful, we 
expect them to be helpful when the user 
becomes fa mili ar with the program. Because 
Pasca l requ ires that a ll procedures and fu nc­
ti o ns be defined in the ser ia l li st in g before 
t hey are ca ll ed by another portion of th e 
program, th e procedures and functi ons 
whi ch are first d efin ed tend to be primitives. 
The m ain part of t he program is concen­
trated at t he end of the li sting. 

The most important part of the var iab le 
dec larat ion li st in terms of und ersta nding the 
program is the port ion which spec ifies the 
global data base. Thi s includes the curre nt 
board (BOARD, a record) and a number of 
important arrays. The look-ahead board 
(NBORD) is an ar ray li st in g the p iece 
occupy ing each sq uare. Th e attacks em anat­
in g fro m each sq uare are represented by 
ATKFR, an ar ray which lists an 8 by 8 bit 
board for eac h of the 64 sq uares. The 
attacks to each sq uare are represe nted by 
a similar array, ATKTO. The combin ed 
attacks for eac h s id e are represented by a 2 
item array of 8 by 8 bit boards Ga ll ed 
ALATK. 

Th e loca ti o n of al I pieces by type is 
represe nted by an array of 12 8 by 8 b it 
boards, TPLOC. Th e locati o n of a ll pieces 
by co lor is represented by an array of two 
8 by 8 bit boards, TMLOC. The m oves a re 
stored in an array (MOVES) of records. 
Each record (RM ) contains information 
about the from square, to square; whether 
a capture is in vo lved and the ty pe of pi ece 
captured, whether the move affects castle 
status, involves check or mate, involves a 
piece promotion, and whether the move 
has been searched yet. Additional arrays 
p rovide information o n castling sq uares, 
e n passant squares, th e locatio n of a ll pi eces, 
th e locati o n of pawns, etc. T o be successfu l, 
a chess program must o rga nize t he data base 
in a logical mann er a nd be ab le to m anipu ­
late it efficie ntl y . 

For reaso ns of effic iency, the program 
ofte n stores the same in format io n ii'] two or 
more different ways. Beca use of thi s, it is 
necessary to be able to translate from o ne 
for m to the other. Th ese act ivities are han ­
d led by specia l arrays . For examp le, the 
XTPC array a ll ows o ne to use a p iece desig­
nato r (LP, LQ, LK, DQ, e tc) as an index and 
return s th e correspo ndin g character (1 thru 
6 for Black pieces and A thru F for Wh ite 
pieces) which is used when a board represen­
tation is pri n ted o n the termin al. 

There are severa l ge nera l purpose routines 
which are needed by the program. Two fun c ­
tions, MIN and MAX, provide the sma ll er 
o r larger of two numbe rs upo n request. A 
third funct io n, SIGN, appli es the sign of 
o ne number to th e abso lu te value of another 

Circle 46 on inquiry card . 

64K BYTES ON SINGLE CARD 
S-100 BUS COMPATIBLE MEMORY 

$695 

The Cl-S100 64K x 8 Dynamic Memory Module 
plugs directly into the IMSAI. MITS, TLD, SOL and 
most other S-100 Bus Microcomputers. Using 
state of the art 200 ns 16K dynamic RAM chips, 
the Cl-S100 allows maximum processor through­
put with the use of hidden on board refresh. No 
wait states are required even with the Z80 at 
4MHz. 

Addressability is switch selectable in 4K incre­
ments to 64K. 

Power consumption is less than 6 watts. 

Price is $695 assembled, tested and burned-in. 

Full year warranty. 

Christin Industries, Inc. 
Computer Produ cts D ivision 

31352 Via Colinas • West lake Village . CA 91361 • 213-991-2254 

From EMM - the industry's largest supplier 
of 4K static RAMs - a 2114 with a year and 
a half of delivery behind it. Not a new part. 
Just a new pin-out of a proven part. 1 K x 4 
organization. SV only. Standard 18-pin DIP. 
It draws only 300 mw, has all the speed you 
need for microprocessor applications. 

Emm sEM1~1Nc. 

A division of Electronic Memories & Magnetics Corporation 


3883 North 28th Avenue, Phoenix, Arizona 85017 (602) 263-0202 
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Listing 7, continued: 

c• 
1• 
f • 
c• 
t••• 

t••• 

X.litlCTB .,. x.R.KTB. (~1J; 

A.ltSTUINTYJ 1 :::: TRUNCIX.R.Kfll: 

NXTTS I • TRUE; 

GOTO 11; 


ENO CDC 6000 OE PENDANT CODE • l 

BEGIN "ACHINE INDEPENDENT CODE •1 
FOR INT X I• ZX OONNTO Alt: 00 

If 	INT X U• A.~S SS (lNT'fJ THEN 
BEGIN 

B I• INTX•HH't'• IZX•ll; 
l.ltSSSClNTYl I= A.RSSS(INJYJ ­

NXTTS i= TlitUE ; 

GOTO 11: 


ENO; 
1••• ENO NACHINE INOEPENOUH CODE •) 

ENO: 
NXTTS I = FALSE; 

111 t• IUTURN •) 
ENO; f• NXTTS •1 

FUNCTION CNTlitS 

CAlltSl •TS; 

VAR 
INTY • rn 
INTS I TSI 

IMRS t A: S; 

INTS • rs; 


BEGIN 
lftHS ts o; 

c••• BEGIN NACHIN E INOEPENOEJH CODE •) 
CPYA.SUNA:S ,A); 
WHILE NXTTSIINA: S ,I"T S ) DO 

INTS t:s INT S +1 ; 
C••• ENO NlCHIHE INDEPENDENT CODE •, 

1••• BE GIN CCC 6COO DEPENDENT CODE •) 

1••• f"OLLOWUIG CO DE A.EQUIA.ES THE • cum• 

c••• COUNT THE NE"BEA:S IN A SET. •) 

c•FQR INTY I= AY TO lY 00 

c• INTS 1 = INTS t CAA:OIA.RSSSIINTYJI; 

( ••• ENO CDC DE PENDENT COD E •) 


CNTA:S t = INTS: 
ENO; 1• CNTR S •1 

PROCEDURE SE TR S 

fYAR C 1RS; 

Al TSI; 


BEG IM 
C.RSSS lXTS YlllJ 

ENO; f• SE TRS •J 

PROCEDURE Sf" TA: S 
fYUl AIR S: 


Bt RS; 

Ct TE t: 


VAR 
INilfS RS ; 

I NT S TS: 

INTY I TV: 


BEGIN 

• = C.RSSSIXTSY(AJJ t 

1••• BEGIN MACHINE INOEPENOENT CODE •1 
NEMRSUI: 
WHILE NICTTSIB.INTSI 00 

If' XTL S ( XT S L(l NT S JtXTEOICJl > 0 THEN 
c• SHIFJ [&CH BIT •} 

SETA.Sf A, XTL S C ll'. TS LC INTS IH TE CI C I 11: 
c••• ENO MACHINE l NOEPENOENT CODE •1 
t••• BEGIN CDC 6000 DEPENDENT CODE •)
t••• FOLLOWING CODE ASSUMES THAT MULTIPLICATION DA: DIVISION 
1••• B'f' A CONSTANT POWER Of Z IS DONE WITH A SHIFT INSTRUCTION•• , 
I •CASE 
C•St 1 
1• 
c• 
t• 
1• 
1 • 
1 • 
f•SZI 
1 • 
C • 
1• 
c• 
(• 
1• 
1 • 
(• 
t• 
(. 
1•SJ1 
C• 
t • 
I• 
c• 
t • 

C Of 
BEGIN 

FOR INT'f' '"' A'f' TO 
BEGIN 

B.RSSSCINT'f'1 t• 
A.A:STIIINTYI I• 

EJttO; 
EJttO: 
BEGIN 

f'OA: lNTY t• l'f' TO 
BEGIN 

8.RSSS (lNTYJ I• 
INRS.RSSSlINTYI 
&.A: SSS IINTYI I • 
A.RSTl(INTYJ ta 

ENO; 
FOR INTY I = AY•l 

A.PSTIUNT'f') 1 :11: 
E"to ; 
BEGIN 

FOR INTY ts Al' TO 
BEGIN 

A.RSSSllNTYI t s 
A.RS TI I INTYl . .. 

ENO; 

ZY 00 

B.A:S SS CINTYJ 
B.RSTilINTYI 

Zl' 00 

8.RSSS(INTYI 

( • 

•• B.RSSS(INTYI 
8.RS'SSlINTY) .. 
A.A:STl(INTYJ 

TO ZY DO f• 
A.RSTl(INTYJ 

ll' 00 1• 

8.A:S SS l INTYJ .. 
A.RS TU IJH'f'I • 
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C • RCMOVE MOST SIGNIFICA"T BIT •)
c• INTEGEA:IZE •J 
t• A:ETUA:N l BIT SET •J 
1• RETURN •t 

I• 	LOOP THROUGH BITS IN MORO Of 
S ET • l 

f" RETURN SQUARE NUMBER •J 
IINTXl1 
c• REMOVE BIT FRON WORD •t 
c• RETURN A BIT SET •J 
t• RETURN •) 

f • 	 EL SE RETURN NC BIT S SET • J 

I• COUNT MEMIE:R.S OF l Ill T 
BOARD •I 

f• BIT BOARD TO COUNT •J 

f• BIT BOARD WORD INDEX •J 

I• TEMPORARY •, 

c• SCRATCH •)

c• SCRATCH •1 


I• 	COUNT SQUARES •) 

FUNCTION TO 

I• RETURN SUM •I 

1• 	 INSERT SQUARE INTO BIT 
BOARD •I 

1• BIT BOARD •J 
1 • SQUARE TO INSERT •, 

XSSXIAJ: 


c• SHIF'T BIT BOARD•) 

C• RE SULT •1 

t• SOURC E •1 

c• OIREC TI ON •) 


f• SC RATCH •J 

c• SCR ATCH •1 

c• BIT BOARD WORD INDE X •1 


c• 	 CLEAR HEM B IT BOARD •J 

f• SHIFT ON[ PLACE ., 

.. EOGECS1J.RSSSCINT'f'Ji 
DIV Zt 

SHIFT WORDS •) 

• 	 £0G[(SZJ.ltSSS(lNT'f'1t 
• czx-1 •• zx n 


CZ X•7 •• ZXH 

• 	 ZS6 

CARRY BETlllEEM MOlltOS •) 
• 	 INRS.RST·tttNTY-1) DIV 

SHIFT ONE PLACE •1 

EOGEISJJ.RSSS(INTYJ; 
z; 

PZ•U 

'. 
t •sa. • 
(. 

(. 

(. 

(. 

(. 
'. 
(. 

(.

'. 
(. 

(. 

(. 

1 •ez1

'. 
(. 

(. 

f •Blt 
(. 

(. 

(. 

I •a.. I
'.'.,. 
f •Ht t 
(. 

'.
,. 
1 •NZI

'. 
(.

'. 
(.

'. 
(. 

I •N-.1

'.'.'. 
t •N5 I 
(.

'.'.
( •N61

'.'.'. 
I •M71

'.'.'. 
I •NS t

'.'. 
I• 
f •[NO; 

EMO ! 
BEGIN 

fOR INTY •= AY TO 
BEG IM 

B.A:S SS IIhTYJ •= 
INRS.R SSS IINTYJ 
&.RSTlllhTYI t : 

ENQ; 
F'OR IJrrHY I= AY TO 

&.RSTII IhT Yl 
ENOl 
BE GI N 

Sf'TR S I INRS.B,SU: 
SF'TRSIA,IN A:s . sz 1; 

nm; 
BEGIN 

Sf TA: S IINR s,e . sz 1 : 
S F"TR SI A, l NRS , $3 1 ; 

ENO: 
BE GIN 

SF TA: S IINA: S,B, S 3 1 ; 
SF TR: S IA,INRS , s a.1 ; 

ENO; 
BEGIN 

Sf' TR: S IINA: S, e .sa.1; 
SF TRS IA,IN RS,Sll; 

ENOl 
BEGIN 

SF TA:StI NA:S.B,811; 
SfTR:SU,INRS,SZI: 

ENO; 
BEG IN 

S F'TRS f INA:S.B,BZ,; 
S FHtS tA. INR S,SZl; 

ENO! 
BEGIN 

SFTRSC INA:S,B,BZ); 
S FTA:SIA, INA.S,SJ); 

ENO; 
9EGIN 

SFTA:SflNR.S, B,83); 
SFTA:S t A, INA:S, SJJ t 

ENOI 
BEGIN 

SFTA:SIINA:S,B,B3tt 
S F'TA:S f A, INA:S, Sltl 1 

ENO; 
BE GIM 

SFTRSIINA:S,e,e .. ,; 
SfTRSIA,INRS,S .. ); 

ENO: 
BEGIN 

S FTA:S ( INRS. B. B'-1; 
SFTA:Sfl, INRS,Sll: 

ENOl 
BEGIN 

S FTA:S f INR.S,8,BU: 
S FTA:SIA, INR S,S lJ; 

END; 

1••• [NO CDC bOOO DEPE NDENT 

[NO: t• S FTRS •1 

ruM CT 10"'1 INR:STB 
U1A: S ; 
BITSI ITB: 

BEGIN 

Zl' 00 t• SHIFT lilOA:OS •) 

a.A:SSSIINTYJ .. EOGE(SltJ.R.SSSlINTl'J; 
tz: B.A:S SS CINTYJ • tA • •• AX+7J; 
B.A:STilINT'f'J DIV ZS6: 

l'f'-1 00 1 • CAtlRY BETWEEN WORDS •I 
A.A:STI( INT YI • INRS.RSTICINTY•ll • Pua ; 

CODE •1 

c• SQU ARE IN BIT BOAlll:O BOOLEAN •J 
I• BIT BOARD •) 
1• SQ UARE IN QU[STIOfril •1 

lNR S TB I= WSSXIBI A.A: SSS I XTSY IBll: 
ENO: c• INA: STB • 1 

F" UWCT [QM NULRS t• NULL BIT BOARD •1 
UU~SI 
ue; 

t• 
t• 

BIT BOARD TO CH[CIC •J 
TRUE IF BIT BOARD EMPTY • 1 

VAR 
INTY I TV: 1 • BIT BOARD WORD INDEW •1 
INTB 1 TB; t• TEMPORARY VALUE •) 

BEGIN 
INTB t :i: TJWE; 
FOR INTY I s AY TO Z'f' 00 

INTB 1 :s INTB ANO U.A: S TICHHYJ 01; 
NULRS 1 = INTB; 

ENO; 1• NULRS •1 

FUNCTION NlJLMYB 
IA1fll:MI 

ITB; 
BEGIN 

WITH A DO 
NULNYB I • A:MAC ANO RMPA: 

ENO; t• NULMYB •t 

PRO CEDURE ItrrUCON; 

VAR 
IMTO TO 

INTE TE 

INTF TF 

INT I TI 

INTL TL 

INTO TO 

INTA: TA: 

INT T TT 

I NT X Tl 

INTY T'f' 

I"Tl TI 

I NR S ~S 


1• NULL MOYE BOOLEAN 
I• MOYE TO TEST •1 
I• TRUE IF NULL "OYE 

ANO f NOT A:"CAI 1 

1• 	 INITIALIZE GLOBAL 

1• DIRECTION INDEX •t 
c• OlA:ECTION •J 
1• FILE INDEX ., 
t• SCIUTCH •1 
f• LA-GE BOA-0 INDEX 
C • CASTLE TYPE INDEX 
t• RANK INCE• •1 
1• S QUARE INDEX •) 
t• SET ELEMENT INDEX 

•J 

•I 

CONSTANTS •1 

., 
• 1 

•) 
1 • BIT BOAR.O WORD INDEX •1 

1• SCRATCH •) 

1• SC RATCH •) 
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number. A general purpose sort routine, 
SORTIT, is also provided. 

Manipulating the Bit Boards 

Th ere are a number of primitive opera­
tions which involve the manipul ati on of 
in fo rm atio n represe nted in bit board fo rm . 
A bi t board is one or more co mputer words 
which have a bi t se t in specific locatio ns to 
represent the occurrence or nonoccurrence 
of a particular event. Fo r example eight 
8 bit wo rd s can be used to represent the 
eight rows of a chessboa rd . Eac h bit co rres­
ponds to one sq uare. To represe nt the loca­
ti on of all White pawns, a bit is se t {ie: 1) 
in the proper locatio ns and all o th er loca­
tions remain cl ear {ie : 0) . This method fo r 
representing and manipul ating in for matio n is 
very useful in chess programmin g. For thi s 
reaso n, the fir st actions defined by our 
chess program are a se t of procedu res and 
fun ctio ns for manipul at ing bit boa rd s. 

The acti ons represented are : 

(1) the intersecti on of two bit boards 
{AN DRS) ; 

(2) the uni on of two bit boards 
{IORRS} ; 

(3) the complement of a bit board 
{NOT RS) ; 

(4 ) se tting a bit in a bit board {SETRS) ; 
(5) removing a bit from a bit board 

(CLRRS) ; 
{6} coun ting the number of bits that are 

set on a bit board {CNTRS) ; 
(7) making a copy of a bit board 

{CPYRS) ; 
{8) se t ting all bits to 0 {N EW RS} ; 
{9) shifting all bits in a particul ar direc­

ti on {SFTRS) ; 
(10) determining whether a parti cul ar bit 

is se t (INRSTB) ; 
(l l)determining whether a bit board is 

empty, ie: has no bits set {NULRS) ; and 
{12) findin g and reporting intege r value 

for a location wh ere a bit is se t {NXTfS) . 

Since these routines are used repea tedl y 
by the program, you can decrease the 
move calculati on time quite a bit by imple­
menting these primitives in assembly lan­
guage . You will note that the function 
NXTTS is written in two ways: machine 
independent code, and code which is co m­
pat ible only with the Contro l Data 6000 
se ri es machines. There are a number of 
pl aces in the program where execution time 
can be enh anced by subst ituting machine 
dependent code which takes advantage of 
one or more special fea tures of the hard­
ware you are using. It would be helpful , 
also , if functions in Pascal could return an 

array or record instead of just a single 
valu e. Th ere are many pl aces in th e pro­
gram where this type of function would be 
more logical and more effici ent th an using a 
procedure {ie : subroutine). If one were to 
consider the best of all possible world s, 
it would be especially nice if the bi t map 
manipul ations could be compil ed in line. 
With the Pascal arrangement, many of the 
procedure calls take as much time as the 
execution of the procedure. 

Initial Steps 

It is also necessary at th e beginning of the 
program to prov ide valu es fo r the vari ab les 
which defin e th e chess envi ro nment, such as 
piece characteri stics. For exampl e, a White 
pawn is represe nted as LP fo r some purposes 
and as the lette r A fo r oth er pu rposes. It 
has th e color LIT E, is not a sweep piece , 
and moves only in ce rta in directions. It is 
necessary to initi ali ze th e translatio n tables , 
th e constant and vari abl e 8 by 8 bit boa rd s, 
and a number of other tab les. Th e three 
ro utin es which are ca ll ed to do thi s when the 
program is fi rs t act ivated are INISYN , 
INIXTP and INI CON . A fo urth procedure 
{IN ITAL) is ca ll ed by th e main progra m 
to ge t ready fo r a new game. It will be call ed 

Having Reservations About Y 
HUN IHmitE ! 

S0-1 SOURCE OENEltATDlt 
Program for disassembly of object code into source code 

for direct editing and re-assembly . 

•Output directed to tape or disk with eith er SWTPCo's 
co-resident assembl er format , or Smoke Sign al Broad­
cas tin g's Tex t Ed iting System form at . 

•Reports number of bytes in source code fil e, number 
of ex ternal labels, number of local labels, and number 
of variabl es for computin g memory space necessa ry 
to asse mbly sourc e code generated. 

~ Only $24.95 (on cassette), $30.95 (on d iskette) 

. ~We' re the " CHIEF" in 6800 products software 
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Listing 7, continued: 

PA:OCEOUA:E INISYN f• 	INITIALIZE "OVE SYJHAX 

TABLE ENTRY •) 


(• "OVE SYNTAX •) 

BEGIN 

MITH SYNTXC INTI J OD 

BEGI• 


MITH RHS 00 
BEGIN 


ROPC I• TRUE; 

ROSL I• ACAA•OJ 
 .. -; 
ROKQ .. l( AA•1 I - -, 
ROHB I• AC lA •21 
qou .. A( lA•l J -,-

ENO; 
RYCH 1:11: AClA•l.oJ; 
NI TH RYRS 00 
BEG IM 

ROPC ACAA•5J 
A:OSL Al l&•61 

ltOICQ 1: l(IA•7J 

RONS 1:11: lllA•31 

ROIO: l(ll+9J 


ENO; 

ENO; 

INT I 1 z INT I+ U 


ENO: ( • INISYN • 1 

PROCEDURE HU J'.f P (• 	 INITIALIZE PIECE TRANSLATION 
TABLES •1 

(& I TP; t • PIECE TO BE TRANSLATED • 1 
B I TC i 1• DISPLAY EQUIVALENT •1 
C I T": <• COLOR Of PIECE •) 
D I TU: t• TYPE OF PIECE •J 
E I TB; ( • TRUE IF SNEEP PIECE •I 
f I TE; f• FIRST DIRECTION Of' "OVE"ENT •t 
G I TE; I• LAST DIRECTION OF' "OVE"ENT •) 
H I TV) J <• VALUE OF PIECE •J 

BEGIN 

xrPcc11 1s e; 

XTPMCAJ 1::1 C: 

XSP8CAI fz £: 

XFP((AJ 1• F; 

XLPEl&I ts Gi 

XTPUC&I I• o; 

XTPVCAJ H; 
lf A c> KT THEN 


XTU"P[ O,C I t•" A; 

ENO; c• tNlXTP •I 


BEGIN c • INICON •) 

c•• INITIALIZE PIECE CHARACTERISTICS •) 

1"'11 XTPCLP, .. , .. tL ITE ,[P ,FALSE ,e1,e2, t•6ttJ 

INIXTP I LR, ..8 .. ,LI TE ,ER. TRUE .st' si., 5•6&,, 

INIXTPILN, -c-.L ITE ,EN,F'ALSE ,"'11,Ne,3•6&,I 

IHI XTP ILBt •o• ,LITE ,EB, TRUE ,Bl ,B&t, 3• 6-. J 

IHI XTPC LO, •c• tl ITE ,EQ, TA:UE ,81, Sit, CJ•61t I 

IHI llCTPt LIC, .. ,. .. tL ITE ,EiC ,F ALSE,81 t Sit ,QI; 
IHI Jr:TP COP, •1 •,DARK ,EP,F'ALSE,8 ], 841, -1•6411 

I NI KTP CDlit, 00 Z00 ,OAA:K, ER, TRUE , St, S It, - 5• 61t J 

IN I Jr:TP f ON, .. 3 .. ,QAA:IC, EN,F Al SE, Nl, "'18, -3• 61t I 

INI XTP IDB' 00 1t 00 ,DARK, EB. TRUE ,e1 ,Bit, -3•6&.l 

I NI XTP ( OQ, " 5"" ,OAR.IC ,EQ, TRUE ,81, S 41, -9• 641 I 

INI KTPt OK,""& .. ,DARK, (W:,F'ALSE,81, Sit, Gl; 

I NI XTP t "'. ·· --,NONE ,EP,F' ALSE,82 I Bl. 0): 


XTGMPIPO,LITEJ I: LO KTG"P(PQ,QAA:l(l 1: OQ x TGCI PQ I I• "Q" 


XTG11PCPR,LlTE I I• L• XTG"P( PA:,OARICI 1: OR XTGCt PR I I• 


XTGMP[PN,LITE I I• LN KTG"P( PN, OARIC 1 ON x TGCI PN I -·­•= -·­XTGHP( PB,L ITE I I• LB lC TG11P( PB, OARIC I 08 XTGCC PB J I• "B" 

XTUCI [I( I I: -1(-; 
KTUCIEQI .. ·a·: 
Jr:TUCC ER I .. -.-, 

.. N.. :XTUCCENJ I• 

XTUCC£8J I• "B": 
WTUClEPJ I• •p•; 

,.. INITIALIZE Olt~ER CONSTANTS ., 
KT8CC F'ALSC:: I .. ---; 
XTBCC TRUE I .. -···; 
OTHER IL !TE I I: OA~K; xT•VClITEI I• l; 
OTHERI OAR.IC 1 LITE: XTl1 111 DAA:IC J.. .. -1: 
OT HE Rt NONE I I: NONE; 

XT11ULITEI I= 00 WHITE 

XTl1A(OAA:ICI t• .. BLACK 

XTl1ACNONEJ I• 

00 NO ONE ""t 


XTQA[LSI •• -wHlTE KUtG·s 

XTQAI LL I t• •WHITE LONG•s 

XTQA[DSI t• •9lACK ICtMG•s 

XTQUDLI I• •&LACK LONG•s 


c•• INITIALIZE 1ox1z TO IXI ANO o:a 	TO 10X12 HlANSLATtON TABLES •• 

FOR INTL 1• AL TO ZL 00 (. LOOP THROUGH LARGE BOARD •1 
XTLS(INTll IS -1; ,. PA:ESE T ARRAY TO Off BOIA:O ., 

INTL s:z 211 (. INDEX Of FIRST SQUARE OH LUGE 
BOAA:O •J 

c • INDEX OF FIRST SQUARE OH S"ALL 
BOARD • J 

FOR INTR I: Rl TO RI DO LOOP THROUGH RANKS .,(. 

BEGIN 

FOR INTF' I• Fl TO Fe 00 (. LOOP THROUGH fIL.ES • 1 

BEGIN 


INTT I• INTT•t: ,. ADVANCE S"All BOARD !HOEi ., 

J'.TR.FSCINTA:,INTF'J 1::z IJrrfTT; f• SET "ATtUX TO VECTOR 
TRANSLATION •J 

lOLS( INTL I 1:: INTT! c• SET LARGE BOARD TRANSLATION 
TABLE WITH S"ALL BOARO 
INDEX ., 

XTSUINTTI 1: INTL: (• 	SET S"ALL BOARD TRANSLATION 
TABLE MITH lARGt: BOARD 
INDEX ., 

XTSR.t lNTT I INTR: ( • SET RANK OF SQUAltE •I 
XTSF( INTT I 1:: INTF'; c• SET F'ILE Of SQUIRE •1 
INTL 1:i: INTL•l; c • ADVANCE LARGE BOARD !HOEi •1 

ENO: 
INTL t• INTL•Zt 1 • ADVANCE LARGE BOARD I NOEX TO 

SKIP BORDER •1 
ENO; 

c•• INITIALIZE axe TO BIT BOARD TABLES ., 

INTT t• -1; 
FOR INTY I• AY TO ZY 00 
BE,IH 

FOR INTX I• AX TO ZX DO 
BEGIJ\I 


INTT I• INTT•t: 

XTSX(tNTTJ t= INTX; 

XTSY( INTT I a::z INTY: 

XSSXtINTTJ •• llNTJr:J; 

NEWA:SIXRSS( lNTT JI; 

XA:SSIINTTl.RSSSIINTYJ 1::z lINT.XJ; 


ENO: 
END; 

1•• INITIALIZE CONSTANT BIT BOARDS •J 

FOR INTR 1 z Rl TO Re 00 
NEWRS CXRR.SC INTR JI; 

FOR INTF' I: F'l TO F8 00 
NEWA:SIXRF'S( INTF' I J: 

F'OR INTA: I= R.1 TO Re 00 
F'OR. INTF t= F'l TO F'S 00 
BEGIN 

SET RSC XRRSC INT RI, XT RFSC INTlt, INTf J ) ; 

SE TRS ( XRF' St INTF J, XTRfSC INTA:, INTF' JI t 


END; 


F'OR. INlf I• Fl TO F'I 00 
NOTA:S CXNF'S [ INTF' J, XRF'S( INTF' JI; 

FOR INTR. 1 :z: Rl TO R8 DO 
NOTRS CUtA:S C INTA: J, .XRA:S( I NTltJ I ; 

c•• INITIALIZE EDGES•) 

CPYR.SCEOGEI Sl J, KRf'SlF'llJ; 
CPYRS CEO GE I SZ J, XRRS( R.811; 
CPYA:SCEDGE(S3 J,XA:fStFeU; 
CPYRS IEDC.EC Sit I, XA:RSC Rl I); 
I OR RS CE DC.EC Bl 1,EOGU S1 J, EOGEC SZ I I; 
IORA:S CEDGEC B2 I, EOG EC S2 J, EDGE( SJ JI; 
IORRS «EDGEI 83 I, EDGEI S3 J, EDGEI Sit 11 ; 
I OR RS CE OGE t Btid, EOGEI SttJ, EDGEC S1 J J; 
IORA:S <EDGE CNt 1, EOG EC Bl It XA:A:SI R1J I ; 
IORRS CEDGEC NZ I, EOGEC 82), XRl:SC R7 JI; 
IORA:S CE OGE [NJ I, EOG[( 82 I• XRFS( F7 JI; 
IORA:S CE OGE I N&t J, EOGEI 831, XRFSC F7 I 1; 
IORRS CED GE CN5 J, EDGEI 831, XRRSI RZ I I I 
IORlil:S IEOGE(N6 J, EOC.El B«t J, JUUlS( A:2 JI; 
IOA:RS CEDC.£1 N7 I, EOGEC 8&. J, XA:fSC FZ I I; 
I OR RS CE OGE (NI 1tEOC.E I 81 J, KRfSC FZ It; 

1•• INITIALIZE CORNER l'tASK •) 

IORRS ClNRS, XA:RSI R.1 I, J(R:A:SI A:Z JI; 

IORRS f INRS, I"'IRS, KRRSt R.7 JI; 

I OR RS I I Nlil:S, INR.S, XRRS( RS I); 

IORRS CCORHR, XR.FS Cfl J, J(A:F' SC FZ J,; 

I ORR:S CCORNR, CORNR, Xlil:FSC F' 7 J) ; 

IORRSCCOlil:NR,CORNA:,XRFSCflJI; 

ANORSfCORNR,CORNR, INRSI; 


f•• INITIALIZE Oil<:ECTION TABLE •1 


XT[O(Nlli= 19; XTEOCN211• Zl 
XTEOIHSI•= e:xTEOlBll•= 9:.XTEOISZI•= 1a:xTEDIBZI•• 11 XTEOCN]JI= lZ: 

XT£0(S1Jt= -i; J(T[O(Sllaz 1 
XTEOI fl4711 :: -12 :X TEOC Bit I t:-11 ;x TEO l Sit It =·10 :JCTEDI B31 I: -9 XTEOI Nit It: •S; 

•HOCN6J•=-21! XTEOIN5Jl=-19 

, .. lNlTIALIZ E SQU ARE OIF'rERE"4CE TO DIRECTION TA8LE •1 

FOR INTI 1: AZL TO lAL 00 
XLLOl INT I I s:: D; 

F'OR. INTE I= 81 TO S'- Ol 
BEGIH 

INTO P lCTEOC INTEi: 

FOR UHI 1:: 1 TO 7 00 


KLLO[IJ1TI•INTOJ 1: INTO; 
ENO; 
FOR INTE I = Nl TO NS 00 

XLLO(XTED(INTEJJ 1: lCTEO(lHTEJ; 

t•• INITIALIZE CASTL.IftitG TRANSLATION 	 TABLES•) 

IOA:A:S U:SQSl LS I, XRSSl J(JRFSt IU, fl I I, XA:SSI XTltfSt R1,f'SJ I Ii 

IOR:RS USQSC LL J, XRSSC XTRFS( ltl, Fl I J, XA:SS( XTllf'S( R:t,f'SI JI I 

IORRS USQSI OS I, IRSSI ITRFSUlo Fii Io IRSSI XTRFSI U,FSJ I 11 

IORRS CXSQSI Ol I, XRSSI XTRFSI IU, Fl I J, XRSSt XTllfS t RI ,FSJ 11 I 


to•RS CXA:QSOl l SI, XRSSl XTA:FSt 1t1., F• 11, XltSSt XTttf'SUU ,F711 It 

IOA:RS URCllSOI LL I, XRSSl XTA:fS[ R1 ,r-. I I, XRSSI XTRFSIR.1 ,,31 J J t 

I OA:A:S C)(RQSAC LS J, XA:SSI XTA:fS( R1, f5 I J, •R:.QSOC LS JI I 

IOA:R.S C XA:QSU LL I, XA:SSt XTRfst A:1,f5II,XRQSOlll11; 

IDRRS f XA:QSOC LL I. XRSSI XTlitfSl JU ,rz)). XllQSOI Lll 1' 


I ORA:S C )(litQSOt OS I, J(litSSt XTRf'SI b, F6 JI, XRSSI X:Tltf'Sl l:l,f'7 I JI I 

IOA:A:S URQSOC OLI • J(RSS( XTR.fS( Re. r-. I It XR:.SSI XTl:FSt ••• ,, 
I I.' 
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more than once if the user wishes to pl ay 
more than one game. 

During th e devel opment of the progra m, 
it is necessary to determine wh ether the 
individual procedures are function ing prop­
erly. To do this, it is helpful to have a fe w 
primitive print ro utines which can provide 
information about th e inte rn al workin gs in 
a form which is understandable to the pro­
grammer. These same ro utines arc also called 
by the main input/output (10) routine 
(REA DER) which appears later in the 
program. 

One of th ese routines (PR IMOV) prin ts 
an interna l representation of th e machine's 
move. Another prints an 8 by 8 array 
representing the board (PR INTB). This 
consists of numbers for Black's pieces 
(Bl ac k pawn = 1; Bl ac k King= 6) and letters 
fo r White's pieces (White pawn = A; White 
King = F) with empty squares represented 
by a - . The PRINBB ro utine prints an 
8 by 8 array representing a bit board. In 
this case an aster isk (*) stands for a sq uare 
where a bit is set and a minus sign (- ) 
stands fo r a square where a bit has no t 
been set. An attack map is pr inted by 
PRINAM and this cons ists of 64 (one fo r 
each square) 8 by 8 bit maps in wh ich an 
* stands for a bit which is set and a - stands 
for a clea r bit. 

Oth er useful print routines include one 
which permits a user contro ll ed pause during 
printing (PAUSER) and one which in forms 
the program mer of the status of part icu lar 
contro l switch es (PR ISWI ). Because of 
Pascal's seria l req ui rement (ie : every proce­
dure must be defi ned before it can be ca ll ed 
by another procedure), these rou t ines appear 
ear ly in the program so that they can be 
used to test the procedures and functions 
which fo ll ow. 

In par t 1 we mentio ned incremental up­
dating as an important fea ture of an effi­
cient chess program. It is necessary to 
apply an eva lu atio n function to the terminal 
nodes of the look-ahead tree. These evalu a­
ti ons, if they are at a ll sophi sticated, require 
a substanti al amoun t of detailed information 
about the position. Although it is poss ible 
to calculate this in format ion separate ly for 
each evaluation , this is not a very efficient 
procedu re, because adj acent nodes are 
almost identical. Most of th e in formati on 
which would be calcu lated each t ime would 
be redundant. A more effic ient alternative 
is to "update" and "downd ate" the relevant 
data base incrementally as the program 
moves about in th e look-ahead tree. Thi s 
capabi lity requires quite a bit of special 
programming. 

Several primitive routines are very useful 
for this. If th e move invo lves a capture, it 
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Listing 1, continued: 

IORRS URQSAI OSI, XRSSI XTRFSIRI .F5 JJ ,UQSOI OS 11 I 
I OR RSC •ROSA( Dl J, XRSS( XTRfS( Ill, f5) J, XRQSOl OL JI; 
IORA:S UA.QSO( OL), XRSS( ORfS( R&, F 2 J J, XRQSO(Ol J J l . 

FOR INTQ I• LS TO DL DO 
WITH XRQ•I INTQI 00 
BE,IN 

R"CA f Al SE; 
A:MAC I• TRUE; 
R"CH I• f AL SE; 

I• FALSE; 

R"CP 
I• "'" 

R""'
R•IL FALSE I 
R"SU I• FALSE; 
ft"PR I• f Al SE; 
R"OO I• TRUE; 

ENO; 

ll:RQ'H l SI. A:HFA. I: XTRFS[Rl,fSI XRQ"(LSl.R"TO •TA:F SI Rl, F 7 I 
XR:QP't(ll J.RHFR I: • TRfSI R1,rs I XRQHI ll. J .IU"ITO I TA:F SI Rl, Fl 1 
XRQHIOS J.R,.FR I• XTRFS(IO,FSJ IRQH(OSJ.A:"'TO 1• XTA:FSCA:8,F7J 
XRQHIOLl.RHFR XTRfSCA:&,FSI IA:QH( Ol J .A:,.TO ITA:FSIR8,Fll 

XlitQHI l SI. RHQS .. FALSE; 
•RQH( LL I. RHQS I• TRUE; 
Xst.QH( OS J. RHQS I• F Al SE; 
XRQHIOLl.RHQS I• TRUE: 

XTHQllITE J .. ls; 
XTMQI DARK I I• OSI 

x TQS( LS I 1• XTRFS(liU,F&J 
XTQSILLI XTRFSI A.1,Fl I 
XTQSCOSJ I• XUtfSIRl,fSJ 
XTQS( OL J XTRfS(A:l,fl I 

t•• INITIALIZE NULL "OWE •J 

WI TH NUUIV 00 
BEG lN 

RHFR ts AS; 

RHTO '"' as: 
RHCP "'T; 
RHCA t • F Al SE; 
RHAC Is TRUE; 
RHCH t z F Al SE: 
RHMT F Al SE; 
R•IL F Al SE: 
RKSU I: F Al SE: 
R"'PA: I• TRUE; 
R"'PP f: PB; 

ENO; 

t•• INITIAlllE c o~""'tD PROCESSING VARIABLES •• 

Jl'1TJ I"' lJ; 
I CAROIZJI I = .. ;-; 
llINEllJI 1: -: 00 

; 

c•• INITIAl.IZE MOYES SYNTAX TABLE •) 

INTI I"' SYNCF; 
INISYN( ..: •P "J : 
lNISYNC.. •P/ 1-1: 
INISYN ... / 1 •P ""I: 
lNISYNC.. •P/ R .. , ; 
INISYNC .. / A: •p .. , ; 
INISYNI.. •P/ Rl .. I: 
INISYNC .. / Rt•P .. , ; 
INISYNI.. •P/ICA: "I; 
INISYNC .. /ICA: •P -1; 
lNISYNI.. •P/ICR1 00 1: 
INISYNt .. llCA:l•P ""): 
INISYN( .. / 1•P/ 1••; 
INISYNC .. / R •P/ A: .. , ; 
INISYNC•t 1•P/ R •1: 
INISYN( .. / R •P/ 1•1; 
lfriflSYNC .. / R.1•P/ 1•i: 
lNISYNI .. / l•P/ R.1•1: 
HHSYNI .. / A:l•P / A: •1; 
INISYNI .. / R •P/ A:1•1; 
INISYN( .. /ICR. •P/ 1•1: 
INISYNI .. / 1•P/ICR. -1; 
lNISYHl .. /ICR. •P/ A: -1; 
INISYNI .. / A: •P/ICA: ""I; 
INISYN( .. / 1•P/IO:ti•1 : 
INISYN( .. /ICIU•P/ 1•1; 
INISYHI .. R •Ptl(R.1•i: 
INISYNl .. /ICSU•P/ R ""I; 
INISYN("/ Rl•P/ R.1•1; 
INISYN( .. /l(R. •P/ R.1 .. ): 
lNI S YNI .. / Rl•P/l(R. "I: 
lNI S YNf .. /ICR. •P/l(R •• ): 
INISYNl 00 /l(R.1•P 1 Rl .. , : 
INI S 'fNI .. / IU•P/ic:R:.. "" J : 
INIS'fNl .. /ICR.l•P/ICR .. , : 
INIS'fNl .. /l(R •P/ICfU .. 1; 
INISYN( .. /ICA:l•P/1CfU••1: 

INIS'fNf .. R.1 ··1: 
INIS'fNf .. ICR.1 "I; 
INIS'fNI .. / 1- R.1-1: 
INlS'fN C""/ R - R.1-1: 
INISYN( .. / 1- ICA:l"I; 
INISYNC""/ R - ICR.1 .. ) ; 
INISHU .. / R1 • Rl -1; 
INISYNC .. /ICR - A:l ··1: 
IHI SYNC .. / R1 • ICR.1 ""I; 
INlS'fPH .. /ICR. - ICA:l •1; 
INISYNf .. /ICR.1• ICR.1 -1: 

c•• INITlAlllE LETS •) 

FKPSHO t• 10t 
FICSANQ t• 1SO; 
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fMA •"T I• ZS6; 

FNOOEL I• 111 

f PA DC RC fl I I• DI 

FPAOCA:tFZI I• D: 

FPAOCRIF3J I• 51 

FPAOCRIF• 1 I• 101 

f PAOCA:l f5 I I• 15: 

FPAOCR(F6 J I• 51 

FPAOCR.l f7 I I• D; 

FPAOCA:Cfll I• D; 

f PILOI( I• Zi; 

FPCONN I• 5; 

FPFUU ... 1z; 
FA:OUBL I• 60: 

fA:IC7TH lZD; 

FTA:AOE I• 36: 

FT RO SL I• 5156; 

FTRPOI( ,. z; 

F TRPMN I• s; 

FWICING I• 51; 

FWJUJ" l; 

fW"[N" I• ZDD: 

F WP AWN I• ia: 

f WA.OOK I• z; 

MINOOW 30: 


t•• INITIALIZE SWITCHES •1 

SWEC I ::: fRU(; 

SWPA 1 = TRUE: 

SMPS 1z FALSE; 

SWA:E 1::: HWE; 

SMSU t : FALSE: 

SMTA: 1: FALSE: 


t•• INifIALIZE "'AIN LOOP CONTROL VARIABLES •1 

GOING 1 • 0; 

ENO; t• INICON •I 

PROCEDURE INITAUYAR A1RBI; t• INITIALIZE FOR A NEW GA"[ •) ... 
INTF I TF: t• FILE INDEX •) 
INTR I TR: t• RANK INDEX •1 

BEGIN 
WITH A 00 
BEG IN 

A.BT"' 1z LITE; ,. SIOE TO PIOYE .. 
RBT S 1: -i; ,. NO ENPASSANT SQUARE •I 
A:BTI 0; ,. GA"'[ HAS NOT STARTED •1 
RBSQ 1 : (lS,LL,D S ,DLJ; ,. ALL CAS Tl IN G fllOVES LEGAL .. 
fOA: INTF P Fl TO FS 00 ,. LOOP THROUGH ALL FILES •1 
BEGIN 

RBIRF(RZ,INTFJ 1: LP; ,. SET LIGHT PAWNS ON BOARD .. 

FOR INTR I= RJ TO R& 00 (. LOOP THR.U "?ODLE Of BOARD 
 .. 

RBIR:F(lNTR.tNTFJ 1: "T: ,. SET "IDOL[ OF BOARD E "'PT 't ., 
RBIRFOH.INTFJ 1: OP; .. SET DAR.I( PAWNS OH BOARD •I 

ENO: 
RBIRF(IU,F1J LR: C • SET AEMAINDE A Of PIECES ON 

BOARD •1 
RBIA:F(Rl,FZJ Lh: 

RBIA:F( Rl,FJJ LB: 

RBlfil:F ( li:1, Fit I LQ; 

RBtRFlfil:1,F51 llC: 

RBIRF(Q:l,F&J l.B: 

A.BIRF' t Rl, F 7 J I • LN; 

RBIRFC•U,F&I LR: 

R8IRF(A:8,F11 QR! 

RBIRF'(:~U,FZ I I • ON: 

RBIRFIR&,FJI I • oe: 

RBIR:P f A:&, F'lt J oa: 

RBIRF(R:S,FSJ OK; 

RBIRFl•U,F6J oe: 

RBIR:FPU,F7 J OJrril: 

RBIRF('18,r&J OR: 


1'10V" S 1:: - ENT € ~ HOVE CR HP [ GO. 

WR.I TE LN IH 0 V'1 S I: 

L S Tl'IV 1 ::1 NUUW; t• INITIALilE PREVIOUS 1'10V[ •1 


""o: 
[ NO: I• INITAL •1 

Pfi>OCE DUR: t. Pl.U S ER: t• PAU S E F OR CARRIAG E RET UR"I •1 

BEGIN 
IF S WPA THE1't 
BE C. IN 


WRITELN{" PA US INC. ••1: 

REI. OLM; 


[N O : 

(NQ; f• PA USE R •) 

PROCE OUR ~ P q; JHOl/IA1~MI: C• PRINT A MOVE •1 

BE GIN 
lifl TH A 0 0 
BEG IN 

WA.ITEi .. F' RO H ",~H F'R t z .·• TO ·· , 'f 11T OtZI! 
IF NULl'IVBUI h4 f N 

MRITEI-, ,..Ull l'I OVE"•1 
El SE 
BEGI,.. 

IF Rf'll CA THEN 
WJi.IT[I .. , CAP TURE , I TP CfRM CPJ, .. , .. , 00 

EL S E 

WR.ITEi"", S IMPLE ... ,: 


IF' NOT A:"'AC THE,.. 

MRI TE c- NO .. ); 


WRITE•- Acs ·· 1: 

IF RMCH THEN 




Circle 120 on inquiry card . 

is necessary to change the material balance 
function. Th e actual scorin g itse lf is handl ed 
by MBEVAL . This rout ine is call ed either 
by MBCAPT o r MBTPAC when a piece is 
lost (update ) or ga ined (downdate); or by 
MBPROM or MBMORP when a pawn is 
promoted (update ) ; or when a newly pro­
moted pawn is demoted (downdate ). There 
are other changes which are req uired in the 
data base for both capture and noncapture 
moves . Th e new sq uares which a re a ttacked 
by the pi ece need to be added to th e attack 
maps (ATKFR, ATKTO, ALATK). This is 
don e b y ADDATK. Th e new sq uare for the 
piece is added to th e d ata base by ADDLOC. 
Th e a ttacks of sliding pieces which are 
bl oc ked by th e ne wl y mo ved piece are 
recomputed by CUTATK. Th e attac ks of 
sliding pieces which are unbl oc ked by 
vacat in g the former square are recomp uted 
by PRPATK . The a ttacks which ema nated 
from the pi ece o n its former squ are are 
de leted by DE LATK. These pr1m1t1vc 
ro uti nes arc call ed by LOSEIT wh e n a cap ­
ture is involved o r by MOV E IT otherw ise. 
If th e move affects castling status, th e 
necessary data base changes are mad e by 
PROACA and PROACS. If a pawn promo ­
ti o n is invo lved, PROMOT m a kes the neces­
sa ry adju stm ents. 

Move Generation 

A major part of any chess program is th e 
mo ve ge neratio n m o dul e. Because of th e 
compl ex ity o f th e game, ma ny programs 
simpl y igno re some of th e more unusual 
m oves, such as Queenside castling, en pas­
sant pawn captures, o r promotion of a pawn 
to a piece oth er than a Queen (ie: underpro­
motion) . This arrangem ent will suffice to 
play legal chess, but it m ay be costly if o ne 
of th e omitted m ove types is hi ghl y desirable 
in a spec ific gam e situa tion. In add iti on, an 
incomp lete m ove ge nera ti o n fac ility prevents 
th e machin e from ch ec kin g th e lega lity o f 
its o pponent' s moves. 

Rather th a n being sat isfied with an 
approx ima te so lu tio n , we have heeded the 
o ld maxim, " If a jo b is worth doing, it is 
worth doing well," and have implem ented 
a move ge nerator which permits th e pro­
gram to p l<ly a co 1-;:plete ;;am e of l0gd! 
chess . As you ca n sec fro m th e li sting, th is 
requires exte nsive p rogra mmin g. 

The first step in move generat io n is to 
create the data base for th e impo rtant 
fe atures of the exis tin g boa rd configura ti o n . 
Thi s is d o ne by CREATE. Once a m ove has 
bee n se lected, it is necessa ry to change the 
data base. Th is is do ne by UPDATE wh ich 

Text continued on page 181 

SHIPPING EXTRA I 
DEALER INQUIRIES INVITED 
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SA-1 SUPElt ASSEMELElt 

Uses Motorola Standard Mnemonics 

for 6800 Microprocessor 

•Input 	source code from fil e on Smoke Signal Broad ­
casting's BFD-68 disk system. 

•Disk capability allows assembly of source code larger 
than available memory. 

•Outputs object code to disk file. 
•Assembly 	listings include alphabeti zed and tabulated 

symbol table. 
•Compl ete source listing included. 

Only $29.00 (on diskette) 

.:ffP.We're the " CHIEF" in 6800 products software 

SMOIE SlfJrlAL BBOADC!STllt* 
G304 Yucca / Hollywood , CA 90028/ (213) 462-5652 
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Listing 7, continued: 

WR.IT[(•, CHECK•); 
If RMMT THEN 

•UUTEc-, ... re-,; 
If RMIL THEN 

WRJT[f"", IllECill•t I 
IF R"SU T"CN 

WRITEI•, SEARCHED.I I 
CASE RNPR Of 
FALS[I C• NOT PltO"OfION •J 

CASE R"OO OF 
FALS[I 1• HOT CASTLE •) 

IF R"EP THEN 
WRITE I"", ENPASSANT'"); 

TRUE I t• CASTLE •) 
BEG! N 

WA:JT[f"", CASTLE '"); 
IF' A.HQS THEN 

NRITEl-LONG""J 
ELSE 

NRITEl"" S HOlitT .. I; 
OIO: 

ENO; 
TRU[I c• PRO"CTION •) 

BEGIN 
•A.ITEi"". PRCf'IOH TO '"I; 

CASE R"PP OF 

P Q1 lifli!ITE.1-QU[[fril-); 


PA:I WA.ITEC 00 ROOIC""I; 

PB1 M~ITE l""BISl-tOP""I; 

PHI WA.ll[l""(N[C.HT""I; 


[NO: 
ENO; 

[NO; 
[HO; 

ENO: 
MRI l[L."41 00 •1;• 

END; c• PR.lHOV •) 

PROCEDURE PA:lHTBU•A.Cl; 1 • PR.UH A BOAJlO •I 

••• 
INT A. TR; t• A.AHi( INO[I •) 
INTF rr: t• FIL.£ INDEX •1 

SEC.IN 
WRITELN: 19 ., R ITE A BlANI( LINE •1 
FOR INTR I• R8 OOMNTO il1 00 C' LOOP 00 Wflil THROUGH RANK S 'I 
BEGIN 

NA:IlE C'" "",OROIJNTA.lt111, ..... : 1• OUTPUT RAMK LABEL •1 
FOR IMTF I >= F1 TO F& 00 t• LOOP ACRO SS THROUC.H FILE S •) 

lllRITE UTPCIAllTRFS(JNTR,INTF"llll; 
1• OUTPUT CONTENTS or SQUARE •1 

lllRITELN; C• WR ITE OUT A RAN( •t 
ENO: 
MA.I fEl"I 1• W R"' BQ KBNR-t: 1• ..,.i;.ITE OUT 80 1'T 011 LA8EL •1 

ENO; (• PRINTS •1 

PRO CEDUR E PRJr.j88llH51; c• 	 PRINT A BIT eouw •1 

INTR I TR: 1• R.ANIC IHOEx •1 
unF 1 TF: c• FILE IND(IC •1 

SEC.IN 
MRI T(t..flt: 1• WR ITE OUT A BLANK LINE •1 
FOR IHTR I :i: R6 OOMHTO lt1 00 (• LOOP OOWH THROUGH RANKS •I 
BEG. Ifrit 

WRITE 1- -,OROllNTA.Hll l ,"" .. , ; t• OUTPU T IUNIC LABEL •) 
FOR UHF 1:i: Fl TO F6 00 1• LOOP ACR OSS THROUGH FILES •1 

MR.If( llTBCIINA')T8U,ICTRF S llJl\ITR,lNHJI)): , 
C• OUTPUT CO NTENTS OF SQUARE •1 

Ml0T EL N: 1• ... RITE OUT A RAN( •1 
(NO: 
MRI HUi 1- M 'l:N 80 K8NR .. l; 

ENO: 1 • PA.lNBB •I 

PROCEDURE PA:INAHIA1~ll; 1• PRINT ATTACI( HAP •1 

INTA., JNTR 1 TR; t • RANK INDI CES • 1 
lNTF, JMTF I H: t• FILE INDICES •1 

BEG.Ifrit 
MIUTEt.."I: 
FOR INTA. I= IU OO MNT Q ~l 00 
BEC.IN 

FOR JNTA. I= R6 OO M,..T O Rl 00 
BEC.1"1 

FOR JNt F 1: 11 TO r 4 00 
BE C. 1 ... 

'14 RI TE I"" '"I: 
F OR JNH 1 : r.:. tJ F & 00 
BEC.l N 

MA. IT[ CJT8(1 I ,o.jP S TB tAta TIH S I l"'T~.JNTl 1 1,J TRFSIJN TR, JN TJ' JI II; 
i:NO; 
.., RJT(f- -1: 

MA.I lfL N ; 
E~D: 
• RIP.'. u,.: 

Jr l "fl R l"' t R :.~J. '1:5,Q7 ) l t1 [ N P A U~ [R; 


["40: 
l ... 0 : 1 • PR JH A11 • I 

BECd N 

172 No .. ember 19 7h ..J li't IL i' ubh, ,n1o n~ In, 

WA.ITEi- .. ,A(AAJ,A(AAtlJ); 
IF 8 THEN 

WRITEUH"' ON-) 
ELSE 

WRITELN(• OFF .. ); 
ENO; c• PRISMl •1 

PROCEDURE NBEVAL I 	 1• EVALUATE MATERIAL IALAMCE •J ... 
INT I I Tl I ( • 	 COUNT PAWNS Of WINNING SI DE •) 

BEGIN 
IF "BLTE o· 0 THEH 

IF "Bl TE > 0 TMEH 
INTI I= "BPWH(LJTEJ 

ELSE 
IHTI 1: "BPMNlOARKJ 

ELSE 
INT I I• D; 

"BVAUJNTKI t: SIC.NCP1INIP1INCFHAXP1T,ABSl"BLTEI I 
• F TRADE• ABS C "Bl T 0 • C fTROS L- "BTOT I• Cit• INT I tF TRPOK I 

OIV 11t•INTI•FTRPWNI OIV 2621._._,16lZOl,"BlT[I; 


ENO; I• "B(VAL •1 

PROCEOUR E KB CAPT c• [VALUATE "ATERIAL AFTEQ. 
CAPTURE •1 

CAI TPI; c• PIECE CAPTURED •J 

BEC.lJrrt 
K8TOT 1: '18TOT • ABSIXTPV(A)J; c• TOTAL "ATERIAL OH BOARil •1 
IF XTPUIAJ : EP TMEN 

"H8PM'i(XTP11(AJ) I= "8PWNIXTP111AJI 
t• REHOVE PAlllN IF NECESSAR'f' •1 

"Bl.TE I = "BLtE - XTPVlAJ; c• LITE AOVANTAC.E •1 
HBEVAL: 1• EVALUATE "ATERIAL •t 

ENO; (• "BCAPt •1 

PROCEDURE KBTPA C C • 	 R.EHOYE CAPTUIH FRO" 
HATERlAL BALANCE CATA. THIS 
I S THE INVERSE OF MBCAPT •1 

IA ITPI: c• 	 PIECE UNCAPTUREO •t 

SEC.IN 
f'IBTOT I : "BTOT • AB S UTPVIAJI; 
IF ITPUfA) : EP THEN 

'18PW,,,.(XTPH(A)) 1 z H8PWN(llPH(AJJ • 1; 
HBLfE I= HBLTE t lTPVlAI: 

ENO; I• "BTPAC •1 

PROCEDURE HBPR.01'1 c• 	 EYAl.UATE f'IATEAIAL BALANCE 
CMANC.E OU( TO PAMN 
PRO"OTION •1 

IAlfPI; 1 • 	 PIECE TO PRO"OTE TO •) 

BEGI N 
1'1 8 TOT 1 = HBTOT • AB SIX TPV(AJ-XTPV(XlUl'IP([P,XTP"(AJJJ); 

c• TOTAL "ATER.UL ON BOARD •1 
H8PMN11T Pl'l(A)) 1: 118PWJl\l(lTPP1(All - i;c• COUNT PAWNS •1 
f'IBl.TE 1 = HBLT€. XTPV(A )-ICTPV( lTUPIP( [P, UP"( A J J); 
f'IBE VAL; c• [VALUATE R£SULT •1 

ENO; t• "BPROP1 •1 

C • 	 REP10YE PAWN PRO"OT ION 
FROP1 P1AT£11UAL BALANCE DATA. 
THIS IS THE INVERSE 
OF MIPROtt • 1 

c• 	 PIECE PRO"°TEO TO •1 

BEC.Ifril 
H810T I = HBTOT - ABSUTPVIAJ-XTPVCXTUMPCEP,ICTP"(AIJJI; 
H8PMN(ICTP"(All I• "8PWH(XTPP1(AJJ t 11 
HBL~( la P18LTE - UTPV(Al-XTPVllCTUMP([P,XTP"(AJl)J; 

uw; c• HBHORP ., 

PROCEDURE ADDA r.:: '. 	AOO ATTACKS OF PIECE TO OAT A 
BASE ., 

UITSJ; I• 	SQUARE Of PIE CE TO •oo 

ATTACK •1 


INT B I re; ,. LOOP CONTROL !ODLE AN •1 

INT O TO; I• CURR[fiilT DIRECTION OFFSET 
.' 
INT( TE; I• CURRENT OIRECtION I NO Et ., 
lNTl'I ,. COLOR OF CURRE NT P lEC E .,' 'p; 	 .,INT P '"I ,. 	CU RRENT PIECE 
Hill TT: 	 ,. RUHN I NC. SQUARE ., 

BEGJl't 
2I H l P I NB ORO I A I; ,. PIECE OF IN TERE S T ., 


lNl" p ICTPl'I( INTPJ; ,. CO LOR ., 

FOR INTE 1= HPU JNTPI TO lt.. PEl INTPJ 00 

BEC.t N ,.l NT t 12 A ; INITIALIZE 'tUNHINC. SO UAR E •I 


PHB 1= .r. S PBI l NTPJ ; ,. Hi:UE IF ~WEEP P lECE ., 

l"'IT O 1 = llfEO l lN1£.I: ,. or FSE t ., 

REP(& r 


lNTT I = lfL SllT SllINTll • 1.,.101: ,. S TEP l • Pr.t OP l q QJR EC TI ON ., 
tr l"'ll t > :: 0 THE.N 
BE. C. IN 

SE. TRS Ut(fll(AJ,INrrl : 

S ETR S UTKTOllNTlJ,AI: 

S EtR S IALATl({lNT11J,INfll ; 

U ~B ORDI I NJTI <• "' THEN 


lNfB 1 :: FAL S E.: 


http:f'IBl.TE
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RECYCLE(D) 
COMPUTERS 

... lillil lllillllilll 

BUY 1~~ SELL 1~ SWAP 

Hardware & Software 
NEW PRODUCT ANNOUNCEMENTS 

Mailed 1st Class every 3 Weeks 

I yr. ( 18 issues) 'W $3.75 

ON LINE (/1), 
•r.:cycl ~1r.:rs 

0 .1ur ti_; rr t l r . iJulJl 1shr1 

24695 Santa Cru z Hwy . • Los Gatos, CA 95030 
I••! IH ~ I NAY ;c :>ll!h' ~ . [ r ( '· u ·. t: ( A .... 8[ ()f V tl,L l;( 10 YOU IS 10 Tl!Y A . 

·······································:
! ESSENTIAL 	 5 
: Good Software is Essential for an Efficient Business. : 
• Now. the finest in software at a price you can afford . • 
• We are definitely the affordablesl 	 • 
: PROGRAMS CURRENTLY AVAILABLE: : 
: INVENTORY PROGRAM PACKAGE 	 : 
: • Inventory Addition 	 : 
• • Update • 
• • Search • 
: • Analysis (Current month) : 
• • Analysis (Year to date) • 
: • Vendor File : 
• Also generates 7 additional user reports and much . much more. • 
: - Cost $175.00 - : 
: MAILING LIST PROGRAM : 
• •Print formating in 80 or 132 columns . • 
: - Cost $20.00 - : 
• The above programs are designed to run under the following : • .• •CP/M in CBASIC ~ also IMSAI IMDOS .• 
: •CP/M in BASIC E in Debbi (Source code included) : 
e ICOM FOOS- Ill e 
: 8.. 01sk IBM 3740 Format . : 

: EXTENSIVE CONTRACTORS ESTIMATING PROGRAM : 
• Literature available upon receipt of your letterhead • 

• Currently Under Development: • 
: • Billing : 
• • Payroll • 
: • General ledger : 
• Specializing in custom software for the AM -100* • • 
: Datafacs System Inc. Easiern Division : 
: 24-40 W. Catalpa, Chicago, Ill. 60625 ; 
e •CPtM is a Trademark of Digltal Research Gorp . e 
• ••AM· t 00 is a Trademark of Alpha Microsystems • 

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

Circ le 81 o n inquiry card 

Ar l-by-Compu l er lm is here I 

Fi Ie I 	 F i I e 3 

Black- on-while, 9 3/ 4H by 12 3/ 4W reproduclions 
of compuler generaled designs . See Jan 78 Byle 
or phone or wrile for a brochure . 
Sel of 12 : $20 .00 ; s ingles $2 00 each Mi n i mum 
order : 2 pr i nls . Orders l ess lhen $10 .00 and 
a I I orders fro m ouls ide c onl inenla I U S add 
$2 00 poslage and hand I ing . Paymenl musl be 
in U. S . dollars . Cal i fornia resi den ls add 6Y. 
sales lax . Se nd check or money order lo : 

Le l and C Sheppard 
PO Box 60051 , De pl B 
Sunny va I e , Ca I i f orn 1 a 94086 

Also avai Iable al selecled r ela 1 I oullel s 

© LCS , 1978 
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SG-1 SOURCE GENERATOR 

Program for disassembly of object code into source code 

for direct editing and re-assembly . 

•Output 	directed to tape or disk with either SWTPCo's 
co-resident assembler format, or Smoke Signal Broad ­
casting' s Text Editing System format . 

•R eports number of bytes in source code fil e , number 
of exte rn al labels, number of local labels, and number 
of var·iab les fo1 c omputing m emory space necessary 
to assembly source cod e ge 11 e rated . 

• On ly $24 .95 (011 casse tte ). $30 .95 (on di ske tte ) 

.fif) We' re the " CHIEF" 111 6800 products software 

SMOKE SHJrNA.L BROJUf)CASTINGr 
G304 Yucca/ Holly wood . CA 90028 / (213) 4G2-5652 
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Listing 7, continued: 

ENO 
ELSE 

lNTB 1= FALSE; 
UNTIL NOT INT8; 

ENO: 
ENO: c• AOOATIC •) 

PROCEDURE IOOLOC t• ADO PIE CE TO DATA BASE •1 
t ••rs : t• SQUARE WITH NEW PIE C E ON IT •) 

81 TPI: t• N[M PIECE TO ADO •1 

BE,IN 
CLHS CTPLOCI •T J, U I 1 • II T IOAllO O' EllPTY SQUAllES • J 
SETl!SCTPLOClll,U 1 I• llT IOAllD O' All SAM PIECE •I 
SET RS IT"LOCC XTPMI BI J ,Al; C• llT IOAllO O' All 51111[ COLOll •J 
SETl!SUllOCIJNUJ,U 1 t• llT IOAllD 0' All PIECES •1 
NIORO(AJ I• It 1• SET NO PIECE OH IOAllD •1 

ENO; c• AOOLOC •I 

PROCEOUl!E CLSUT I c• CLEAR POSITION STATUS •1 

BEGIN 
MITH BOAltO DO 
1£,IN 

lltBTM LITE; t• lllHITE TO l'tOYE •1 
ltBTS I• •1; I• NO ENftASSANT •I 
lltBSQ I z ( J: c• NO CASTLING LEGAL •1 

ENO: 
ENO; c• CLSTAT •1 

PROCEDURE CUTATIC t• CUT ATTACKS THROUGH SQUARE •) 
UITSJ; t• SQUARE •J 

v•R 
INRS 1 RS: t• ATTACKlJttG PIECES •J 
HHS TS: c• ATTACKING PIECE SQUARE •1 
l•R S RS: I• SCRATCH •J 
INTO 1 TO; t• STEP SIZE •J 
ItrH11 I TM; 1• ATTACl(ING PIECE SIDE •1 
INTL I TL; c• NO LONGER ATTACKED SQUARE •J 
IJrUT I TT; f• NO LONGER ATTACICEO SQUARE •J 

BEGIN 
CPYRSIINRS,ATICTO(AJI; 1• ALL PIECES ATTACl(ltifG SQUARE •1 
MHllE JUTTSCINRS,IIHSI 00 

If' XSP8( H80ROl INTS 11 THEN I• If' SlllEEP PIECE •I 
BEGIN 

INTO I• XLLO(XTSLIAJ·XT SLllNTSIJ; 
1• STEP SIZE ON 10 X lZ BOARD •J 

INT" 1• XTP"CNBORO( INTSIJ: c• SIDE or ATTACKING PIECE ., 
INTL t• XTSllAJ•lNTO; 1• FIRST SQUArtE BEYOND PIECE •1 
INTT XTLSIINTLJ: (• FIRST SQUARE BEYOND PIECE ON 

exa SOARD • J 
MHILE INTT > AT DO C • WHILE OH BO ARO •I 
BE G IN 

ClltRStaTKrR1 uns1. INTU; c• CLEAR ATTACK MAP •J 

CLRRS U fl( TOI INTT I, INTSI; 

AN ORS I IHR S , A TKTOl INT T J, THL. OCI INHU I; 


c• OTHER ATTACKS OH SQUARE BY 
SANE SIDE •I 

t • If' HO ATTACKS 81' THAT SIDC: •1 
CLlt RS (ALA TIC( INTN J, lNTf); 1• CLEAR ATTACK S BY SIDE •1 

If' NBOROI INTT I • NT THEN 
BEGIN 

INTL INTL•INTO: t• S TEP BEYOND SQUARE •1 
IHTT XTLSt IHTLI: 

ENO 
ELSE 

INTT aT: t• STOP SCAN •J 
ENO; 

ENO ; 
ENO: t• CUTATIC •J 

PROCEDURE DELATI( t• DELETE ATTACKS FROM SQUA.ftE •J 
U1TSJ I c• SQUARE TO REMOVE PIECE •J 

v•• 
IN•S 1 RS; (• SQUARES ATTACKED t!ll' PIECE ON 

SQUARE •J 
l"RS • RS: c• SCRATCH •J 
INTS I TS; c• SQUAii£ •TTACKEO If PIECE ON 

SQUARE •1 
•• SIOE or PIECE OH SQUARE • , 

BEGIN 
CPYftSCINRS,ATICf'RIAJI: 1 • SQUARES A TT ACKEO BY P lECE 

ON SQUARE • J 
NElllRSUTKFRIAJ) : t• CLEAR &TTICICS f'RON SQUARE •1 
INTN I• XTP"(N80ROIAJJ: C • SIDE Of' PIECE ON SQUARE •I 
MHILE NXTTSCINRS,INTSI 00 c• LOOP THROUGH ALL ATTACKS IY 

PIECE • J 
IE,IN 

CLA:A:SUTKTOC IHTS J, At i t• CLEAR ATTACK TO OTHER 
SQUARE • J 

ANOR 'i I IMRS, ATIC. TOI INTS), T"LOCl I NTNI J ; 
( • OTHUt Alt ICKS BY SAKE SIDE •I 

IF NULR S ( ll"IRSI THEN 
ClR.RSI ALA TU INTKJ, I NT S J: 1• CLEAR ATTACKS BY SIDE •1 

CLR.RSITPLOC(MBORO(AJJ,AI; I• CLEAR PIECE • 1 
CLRRS ( TKLOCl INTM J ,A): 1• CLEAR PIECE FROH SIDE •J 
CLRRS f ALLOCf JNT I( J, U: f• CLEAR PIECE rROH ALL. PIECES •1 
SET RS C TPLOCJHT I, Al: c• SET E"PTY •J 
HBOR.OCAI tz KT; 

ENO: 
ENO; t• DELATI( •1 
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PROCEDURE PRPATI( t• PROPAGATE ATTACl(S THROUC.'°' 
SQUARE •t 

U1TSl ; t• SQUARE •J 

v•R 
INRS 1 RS; <• ATTACICINC. PIE CES •1 

INT S t TS ; 1• ITTA CICINC. PIE CE SQU AR E •1 

INT O I TO; t• S TEP SIZE •1 

1NTP1 t Tl'!; t• ATTACICING PIECE SIDE •1 

INTL I TL: c• NEW ATTA Cl(EQ SQUIRE •1 

INT T t TT ; c• NEW ATTACICED SQUARE • 1 


BEC.IH 
CPYRSCINRS ,ATICTO(AJJ; c• All PIECES ATTA CKING SQ UARE •1 
WHILE NKTTSflHRS,IfrH S J DO 

IF XSPB( N80R0( INT S J l THEN t • IF S WEEP PIECE • 1 

BEGIN 


INTO XLLO(XTSL(AJ-XTSL(IHTSJJ; 

C • STEP SIZE ON 10 X 1Z BOAR D • J 

INT" 1: XTPMlNBOROCINTSJJ; t• SIDE OF ATTACICING PIECE • 1 
UHL 1 : XlS L(AJ•INTO; t• FIRST SQUARE !EYONO PIECE •1 
INTT I• XTLSIINTLJ; C • '1•ST SQU•U IEYOND PIECE ON 

IXI IOAltO •) 

lllHILE INTT >• 0 DO c• lllHILE ON IOARO •) 

BEGIN 


SET RS UTICffU INTS), INTn; c• SET ATTACK MA' •) 
SET!itSUTICTOIUfTTJ,INTS); 
SE TRS ULA Tl(( INT"l, INTTl; t• SET ATTACKS Bl' SIDE • J 
IF NBOlltOCINTTI •KT THEN 
BEGIN 

UHL '"' INTL• INTO; • c • STEP IE YONO SQUARE • 1 
INTT 1z XTLSt INTL I; 

ENO 
ELSE 

INTT •l; t• STOP SCAN •J 
ENO; 

ENO; 
ENO; C• PRPATIC •) 

PROCEOU!itE Ct&INIT c• UNPROCESS CAPTURE MOYE •1 
I At R"I: c• CAPTURE l"IOYE •1 

BEGIN 
WITH A DO 
BEGIN 

AOOLOC tltKFR ,NBORDt RKTD JI; 1• PUT PIE CE ON ORIGI NAL 
SQU ARE •1 

AOOAT K IRl"IFRI: 
CUTATICIR""FR); t• S TOP ATTACK S AT THIS SQUARE •1 
OElATl(fRl"ITOI: t• lli!EHOYE THEM rROH 

DESTINATION SQUARE •I 
AOOLOCl~HTO. R HCF I : I• REPLA CE CAPTURED PIECE • 1 
AOOAfl(fRKTOI: 
HBTP&CfNBOROlRHT O ll; 1• UPDATE SC ORE •1 

ENO: 
f NO: t• GAINIT •1 

PROCEDURE LD SEI T 1• PROCESS CAPT UR E "OYE •1 
f AtR"I; I• CAPTURE HOVE • 1 

BEGIN 
MITH A OD 
BEGIN 

"BC APT I HBOROI RHTO I) : I• UPDATE SCOR E •1 
OELATICCRKTOI; ,. DEL E TE ATTA CKS o r CAPTUREO 

PIE CE •1 
t• ADO PIECE TO DES TINATION 

SQUARE • 1 
c• DELETE ATTA Cl(S OF "ov1 ... c. 

PIECE • 1 
t• PROPAGATE ATTACICS THROUGH 

FR.OH SQUARE •I 
AOOATKCRHTOI: ,. a oo ATTACl( S OF HOYING PI ECE ., 

ENO ; 
E NO; 1• LOSE IT •1 

PRDCE DUR E 110Y E IT 1 • PROCESS OROINAR 'f' HOY E • 1 
U1R.Mll t • ORO I NARY NOYE • t 

BEGIN 
MITH A DO 
BE,IN 

ADDLOC CRMTO,NBO ROI R"FR I J; , • aoo PIECE TO NEV SQUARE • , 
CUTATKIRKTOI; c• CUT ATTACKS THROUGH NEW 

SQUARE •I 
t• DELETE ATTACKS FROM OLD 

SQUARE •I 
t• PROPAGATE ATTACKS THROUGH OLD 

SQUARE • J 
AOOATKCR"TOI; c• ADO ATTACKS FROM NEW SQUARE •J 

ENO: 
ENO; t• NOYEIT •1 

PROCEDURE RTRKIT (• UNPROCESS ORDINARY NOYE •1 
UtR"J; c• THE MOYE TO RETRACT •J 

BEGIN 
WITH A DO 
BEGIN 

ADDLOC I RKrR, NBOROC RNTO II 1 c• PUT PIECE ON ORI,INAL 
SQUARE •1 

CUTATICC1tNr11t1; c• CUT ATTACKS THROUGH DRl,INAL 
SQUAR:E •J 

c• DELETE ATTA CICS FRON 
DESTINATION SQUARE•) 

t• PROPAGATE ATTACKS THROUGH 
OESTINATIOH SQU ARE •J 

AOOATl(IR:MFRI; c• aoo ATTA CKS F'ROH ORIGINAL 
SQUARE •I 

ENO; 
ENO: c• RTRKIT • 1 
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Circle 324 on inqu iry card . 

ATTENTION SWTPC DISC SYSTEM USERS 
All Ed Smith's M6800 SOFTWARE TOOLS 

are now avallable in min. FLEX lorma1 as well as Smoke Signal Bro adcast ing format. See 
Ju lv BYTE 101 d1ske11e media prices Oise users speci fy SSB OR SWTPCO . 

M6800 RELOCATIN G ASSEMBLER AND LINKING LOADER software for rapid program 
de..,elopment and debugging Some of its features are RELOCATABLE CO DE - FULL 
ALPHAB ETIZED CROSS REFERENCE LISTING BOTH GLOBAL ANO LOCAL 
LABELS LI STIN G OF EXECUTION TIME RELATIVE BRANCH TARGET ADDRESS · 
ES 8 CHARACTER LABELS CORE SIDENT EDITOR ENGLISH ERROR MESSAGES ­
80 COLU MN LI STING USING PR-40 etc 

M68AS . CHMtte 	 .$50.00 
M68AS-O ..minifloppy 	 .$55.95 

M6800 RELOCATABLE DISASSEMBLER AND SEGMENTED SOURCE TEXT GEN · 
ERATOA Th is soflware 1001 enables vou to modify and adapt those large sized ob1ec1 pro · 
grams and re -assemble the m on vour system w11hou1 requmng enormous memory This 
program w ill produce segmen ted sou1 ct! texl hies 11111th all 1he external linkage information 
,equired fo, 1e auemblv u sing the above Reloca11ng Auem b ler . 

M68RS ..cassette $35.00 
M68AS·D ..minifloppy $40.95 

M68ASPK Above 1wo programs on single d1s ke1t e .$85.00 
The above 1wo orog1ams ate furnished 1n relocatable formatted code with instruction 
manuals and commen1ed assembly listings . The loader 1s also supplied 1n standard MIKBUG 
tor ma t on cassene or as a binary file on disc to 1n1t1ally load 1he linking loader at any de · 
sued add1ess 

The linking loader is also available in EP ROM on two 2708 's for $4 5 .00. Spec1fv desired 
addf ess and 11ers1on. 1 e casse11e , FLEX or SSB 

IHt+T-H-ll-U-tl 
FIRMWAR E ftom Ed Sm1th·s SOFTWARE WORKS 

A 2k Monitor 011-anembler ·Trace Debugging Tool 1n EPROM . UH as uand·1lone monitor or 
as an ad1unct to your Smartbug or Swt bug. Requires AC IA as control port . Provides 111 the 
moni to r commands 1231 you could ever ask for. plus the con 111 nience o f 1 mnemonic d is· 
auembler 1nd single stepp ing disassembler trace display . lnterectiw uSI of singl9 or duet 
breakpoint with trece pickup It breakpoint , plus m 1ny new m o nitor functions 1nd sub· 
rout ines . makes this a supe r tool you will love to work with . Uses loca tion SFSOO to 
SFFFF Furn1sl'led on two 2708 's or one 2716. Includes M1nual 1nd commented 11sembty 
l1st1ng Soec.ty AC IA loc111on and present moni tor 1n order to kHp SAOOO RAM com· 

patibihty 	 SMITHBUG ON 2708'1 . . • . . .. .. $80.00 
SMITHBUG ON 2718 .. . . . ... $70.00 

e Get under Ed Smith 's Software RU G lRelocat 1ng assembler Users Group) A ll AUG mem · 
• Ue1s wdl have use o f a building so f1wa re support l1bra1y 1n relocatable format. Upcoming 
• items are a Floating Pomt package and a Tog pac kage . 

• 	 0 1der d irect bv chec k Speedy svs 1em conf 1gurat1on 1f o ther than SwTPCo . Calltorn1a 
residents add 6% sales tax 

•:Ed Smith's SOFTWRAE WDA....S 
• P.O. Box 339, Redondo Beach, CA 90277, (213) 373-3350 

Need Intelligence in your 
488 Instrumentation System ? ? ? 

S - 100 I EEE - 488'>< 
Get it with your favorite S-100 computer 

and the P&T-488 Interface Board. 

The P&T-488 Interface Board gives your S-100 computer 
the ability to be a ta lker, listener or controller on the IEEE-488 
instrumentation bus. Easy to use software helps you 
integrate the P&T-488 into your system-all you do is pass a 
message string to the provided subrouti nes and they take 
care of the details. NOW AVAILABLE : Software to access 
the 488 bus directly from North Star Basic and MBASIC. 

P&T-488 (assembled & tested) $325 

PICKLES & TROUT 
P.O. BOX 1206. GOLETA. CA 93017. (805) 967-9563 

Circle 313 on inqu iry card. 

Circle 3 on inquiry card . 

SOFTWARE 

P. 0 . BOX 2528 • ORANGE, CA. 92669 
(714) 774-1270 

B,\ ', I( '>U I IW.\KI 


'JQK 111 ',I ,\K I K'>·gO .\PPLI 


NU Klll '::i l 1\K B,\ ".> I( on J1,f..t' lll', ll'.lt.I) lu1u n North '>1.u lu1t11 1.1l 1. l ut1111JI 11 , 
l u111ri ,1I Ill (Kt·k .N · 4 ) t('.1thl'' N1111h ':>1 ,11 B.1,1t , WurJ P111u: .... 1n~. ,\ lll' P.1y.1hh.'. 
,\lCh Reu·1v,1hlt•, l' .1y 111ll, l1t' ni.:1.d I l·Jgt' r, f\kJ1l .1l / Prul All i' , Kl'l Billing, 

lnVl'fltory, ~.1ln 1\n..11)'" · (umpull' f (ht·" · M.11l 1n~ l .1lx·I, , Pl•r ,onnd ~Y'll'fll, 

,\\ ,\ NY MORI \V.\ 11 ,\Bl I I .\(II INIJIVllJU.\l )\ '> 11\\ IJ 5 00 

IUl ,\LLY IN ll GK.\ 11 IJ W'>l l M (,\ / K. ,\ /I'. (,IN LI UGI K. I' .\\ . LI 111 K 
C,f N I R;\ I OK , H U~ ~ J ,\I l'::i I It '::i) 1n B1n1.kr ( o mplcll' IJ01. S 150 00 
Lhl'li..huul.. H.11 , BuJgt•t Pl.1 nnl' I , (,ull ll..11H.JllJPJ1l'I , ( •.1ml· l)1, f.., X t< ,\111) '::itur) 
C..cn('1,11u1 \1U RI ,\V,\1 1 ,\lll I I ,\( It IN()IVllJ U,\L '::i) '::i i I i\I S25 .00 

IQ 11 '::i I , Ml \10K) l>1 .1i.:110,t1l, Pc" I 111 .inu:. Uu' '::it.111,111.\, L1yp10 I n1.rn.Jcr . 
'::i1~n M.11..a, 1\knu Pl .tnnl·r S150.00 EACH 

'::ilNC..LI 01 IJUAL DK1Vl . Mt-.. I rl't: Ml' llllJf) t·h'quunJ 

1 l<'::i ·XO on 1.J\\l' ll t· (Ll•\ d I ) Numcrou' C....1ml''• I ,Jrnpli.:,, ~I AR I RLK , WUM · 
PU'>. MORI. only 13.95 EAlH 
BA"> IC I U I Ol<IAI {Ll'.Hn B.01c Pr11)t1.1m1111n~d S9 .95 

'> I OlK MAR"I I .\Nl\L YSI'> 19.95 
MANY MO KI 

,\f'Pl l un Ll"l'lll· MJll) l..Jmc, , I 'Jrnpli.:, , WORLOPOWLR, '::ilAR I RIK , 

BOWLI NG. BI NGO S5.95 EACH 

BASIC I U I O RIAL (I rnn BNc l 19.95 
'>I OCK MAR"L I 1\ 1\l Y'>IS 19.95 
BUDGt I PL1\N 15.95 
APPi.i. Dl'>K BUSINI '>'>SY'> 11 M'>. .\ / K , 1\ /P, "" ONLY 135.00 PER SYSTEM 

Ordl· r h) Ph1u11..· (7 14) 774 . 1270, UP~ CUD, or M,ul Order IoJJy . 

0•1t·r 1000 S.y\lt.'m' ~uld, Orl.kr Nu .... 

'>O I I W1\KI. BOOKS SAME PR ICE FOR ALL SYSTEMS 


~·•Having Reservations About Your 

HUNT N~ MORE! 


Smo e Signal Broadcasti ng presents the 

TD-1 TRACE/DISASSEMBLER 

Provides interactive tracing and disassembly for 

6800 program debugging. 

•	 TRACE allows programmer to control execution of 
program under test for examina tion of processor's 
internal registers and memory on instruction-by ­
instruction basis. 

• D ISASSEMBLY conv erts machine code to easy to 
read mn emonics. 

• Hex code for the opcode and program counter dis ­
played in addit ion to mnemon ic, w hen in struc ti on 
is l isted . 

•	 Contents of any regis ter or any memory location 
may be changed at any time. 

.":;'~ Only $19.95 (on cassette ), $25.90 (on diskette) 

.]iilllif We're the " CHIEF" in 6800 products software 

SMOKE SI6rNAL BBO!DC!STlN& 
G304 Yu cca / Ho ll ywood, CA 90028 / (2 13) 462·5652 
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Listing l, continued: 

PROCEDURE PAWNIT ( • UNPRO"OTE A PAWN •) 
Utlil"J ; (• PROHOTION HOYE •) 

BEGIN 
WITH A 00 
BEGIN 

HB"OA:PINBOA:O(Rl"ITOJ): 1• UPDATE SCORE •J 
N80ftOlA:"TOI XTU'1PIEP.xTPHIN80ROCR:HTOl I I ; 

nm; 
ENO: 1• PAWNIT •1 

PROCEDURE PA:OA CA {•PROC ESS CASTLE S TATU S 
CHAN GES •) 

UtTSJ: t• SQUARE •J 

VAR 
INRS t RS; t• SCRATCH •J 
IMRS I R:S; t• SC R:ATCH •1 

BEGIN 
CLRA:StCSTATtJNTICJ,AI; I• CLEAR THI S SQUARE •J 
ANO RS I INA:S,CSTA Tl JNTIC J, XRRS( ITS-( A 1 Jl t 

c• CASTLE BITS FOR THIS SIDE •) 
lF NOT INRST8UNRS,ITA:FSlXTSfUAJ,F5JI TH[N 

t• If KIN' MOVE •J 
ANDlltS cCST' Tl JNTI( I .CST aTl JNTIC I. XN'fS( xts•u' 1) I 1 

f• Cl[AR ALL CASTLE MOVES FOR 
SIDE •1 

ANORSUMRS,HIA.S,XRfS(FllJ; c• ICING ROOK SQUHtE •1 
ANORSCINRS,INRS,XRfSlf'11ti 1• QUEEN ROOK SQUAil( •I 
lORRSUNRS,INRS,l'1RSt1 t• BOTH ROOK SQUARES •1 
I' NULRSUNRSI THEN c• If BOTH lltOOKS GONE •1 

ANO RS ICSTATl JNTIC J ,CSTA TI JNTIC I, XNRS( XTSRU J JI~ 
END; 1• PROACA •1 

PROCEDURE PROACS f • PROCESS MOVES AFFECTING CASTLE 
STATUS •J 

1 • MOVE WITH RMAC •I 

BEGIN 
WITH A 00 
BEGIN 

I' INRSTBf CSTATIJNTICJ,R"FA:I THEN f • F ROH SQUARE •I 
PA:OACA fR"FRJ; 

IF I"IRSTBICSfATIJNTICl,Rf'llTOI h1E"4 I• T0 SQUARE • J 
PROA CA IRf'llfO) ; 

ENO; 
ENO: I• PR.OACS •) 

PROCEDURE: PA:O"OT C• PROCESS PROMOTION •1 
U1A:"I; 1• PJi.OHOTION "0VE •1 

BEGIN 
WITH A 00 
BEGIN 

"BPRO" ( XTG"Pl R"PP, JNT" 1): 1• UPDATE SCORE •1 
NBORO(lt"FRJ XTG"P(RMPP,JIH"J ; 

ENO; 
um: •• PA:OHOT • , 

PROCEDURE CREATE; c• CREATE GLOBAL DATA BASE •J 

VAR 
INRS 
llrff" 
INTP 
IMTQ 
INTS I 

I RS; 
T"; 
TP; 
TQ; 
TS; 

I• 
t• 
c• 
I• 
c • 

SCA.A TCM BIT BOARD 
COLOR INDEX •J 
PIECE INDEX •1 
CASTLE TTPE INDEX 
S QUARE INDEX • J 

• 1 

•) 

BEGIN 
WITH BOARD 
BEGIN 

00 

JNTIC 
JNT" 

i= 

I = 

AIC; 
R8T"; 

c• 

1• 
t• 

INITIALIZE MOVES 
POIJt(TER •J 
PLT INDEX •I 
SIDE TO HOYE •1 

STACI( 

NODES 1 • D; 1• INITIALIZE TOTAL NODES •) 

l INOXt JNTIC I 
SA:CH"(JNTICJ 

JNTW: 
HO; 

c• MOYES ARRAY 
I• SEARCH HOOE 

LIHIT 
•I 

•1 

FOR HHS 1 :1: AS TO ZS 00 
BEGIN 

NEW RS I ATICFRt INTS I I: 
NEWRSUTICTOt INTSJ I; 
NBORD(INTSJ t s MT; 

ENO; 

c• 
t• 
1• 

CLEAR 
CLEAR 
CLEAR 

ATTACKS FR.OH •) 
ATTACKS TO •1 
LOOKAHEAD BOARD •J 

N[WRSULLOC(JMTK)); t• CLEAR ALL PIECE LOCATIONS •1 

FOR INTP I• LP fO MT DO 
NE WR SI fPLOCC INTPJ I; c• CLEAR PIECE LOCATIONS•) 

FOR HHM 1= LITE TO NONE 
BEGIN 

NEWRS UMLOCI IflllT"I I: 
NEWA:SfALATIC( UHM)); 

ENO; 

00 

c• 
I• 

CLEAR 
CLEAR 

COl.OR 
COLOR 

LOCATIONS •I 
ATTACKS•) 

"BTOT I• O: 
NBPWN(LITEJ 
"8PWfH DARK I 
MBLTE I• a; 

1:1: 
I= 

C; 
0; 
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FOR INTS •= AS TO ZS 00 

IF A:BtSfINTSI c1o HT TH[H 

BEt; IN 


AOOLOCCINTS,A:BISlINTSU: 
HBTPAC I RBIS ( IHTS I l; 


ENO 

EL SE 


S ETA:.S IT PL OCl "TI, INTS); 

"BEYAL: t• [Y'ALUATE "ATEA:UL •l 

CPYA:SIINA:S,ALLOCCJNTICll; I• COPY BIT BOARD OF All 
PIE CES •) 

WHILE NX TTS fl NA: S , INTS I 00 
AO OATICIINT S ): f• ADO ATTACICS OF All PIECE S •1 

NEWA:SI CS TAT(JNTICJI: t• INITIALI ZE C ASTLIN G SCU AA:. ES •1 
fOA: INTO 1= L S TOOL 0 0 

If IJt(TQ I"4 A:BSC THEN 
IORR S ICSTAf ( JNTK I, CS T AT( J"ITIC J, • S CS I INTO JI : 

NEWA: S ([JritPA S (JNT IC J): t• INifIALIZE ENPA SSA"°'T Sl)UARE •1 
If A:BTS >= D THEN 

S ETA:.SCENPA S CJNTICJ,A:BTS); 

CPYA:S ((j,(NPN(JNTIC J, TPLOCf XTU"P( EP,JNTMJ) I: 

NOT A:S I GENTO ( JNT IC J, THLOC ( JHTH 1 l ; 

NOT RSC INR S , GENPH( JNT( I I; 

ANOA:S f GE NF RI JHTIC I, THL OC( JNT"l , INA:S J; 


ENO; 
ENO: c• CREATE •1 

.-ROCEOURE DNOATE f• DOMMDATE DATA USE TO SACK 
OUT A "OV( •1 

UtA:"I; f• TH( MOVE TO lllETRACT •J 

VAR 
INT$ 1 lSl f• SCRATCH •1 

INTR. I TRI 
 f• ROOK RANK FOR CASTLING •1 

INTF 1 TFJ c• ROOK FILE FOR CASTLING •1 


A:Kf'R I TS; I• ROOK FR°" SQUARE •) 

RKTO 1 TS; « • ROOK TO SQUARE • J 


BEGIN 
WITH A DO 
BEGIN 

CASE OA:OIA:."CAt•i,. • OROIJit"ACJ•Z • O'lDIR"PRI OF 
DI C • OROI HART HOYE •) 

IHRKITUI; 
11 t• PUtN MOYE ANO PROMOTE •I 

BEGIN 
PAWNITtU; 
RTA:KIJUI; 

ENDt 
ZI c• MISCELLANEOUS ACS •1 

tr A:.MOO TH[N 
BEGIN t• CASTLE •1 

tr RHOS THEN 
INTF •= f'l 1• A:.OOIC ON QUEEN ROOK FILE •J 

ELSE 
INTr I= F'S; I• R001( OH I( INC. ~00( FILE •I 

HUR 1= XTSRCRMFRJ: c• ~00 1( FILE •) 

RKFA: 1: XTRFSCINTR,INTF'J; 1 • ROOK FROM SQUARE • 1 

RICTO I= IRHFR•A:"TOI DIV z: C • R001( TO SQUARE •I 

AOOLOCfRKFA,HBOROCA:.ICTOJ 1; t• REPLACE ROOK •) 

OELATICfA:KTOI; 

PRPATK 110: TOI: 

AOOATICfA:KfA:J: 

A:TA:KITUI; t• RETRACT KING MOYE •1 

ENO 
ELSE t• NOT CASTLE •) 

A:TRKITfAI; 

31; c• NULL MOYE •) 

'-1 t• CAPTURE • J 


If' A:HEP THEN 

BEGIN c• CAPTURE ENPASSANT •1 


INTS 1: XTRF'SCXTSA:fA:Hf'AJ,ITSF(RMTOl I: 

AOOLOCI INT S ,R.P1CPI I 

CUTATK I UHSI; 

ADOATKIINTSI; 

RTRKITtAI; f• A:ETRACT PAWN MOYE •1 

HBTPACCN80ROIINTS1l; c• ADO PIECE TO SCORE •1 


ENO 

ELSE 1• CAPTURE NOT EJitPASSANT •1 


GAINITfU; 

51 c• CAPTURE AHO PROMOTE • 1 


BEGIN 

PAWN IT I Al; C • UNPA:OHOTE •) 

GAlNiflA); t• UNCAPTURE •J 


ENO 1 

61 I• CAPTURE ACS•) 


GAINITIA); t• UNCAPTUA:E •1 

71 c• CAPTURE ROOK ACS, PltO"OTE •) 


BEGIN 

PAWNITIAl; 

GAINITUll 


ENO; 

EHO: 

JNTW I• llNOX(JNTKJ; 1• RESET HOYE GENERATION 


POINTER •) 
JNTK I s JNTK•U c• BACIC UP PLY INOEX •) 
JNTM I• 0TH[R(JNT"l1 t • SWITCH SIDE TO HOYE •I 

ENO: 
E "4Q; t• ONOATE •J 

ruN CT ION UPDATE C• UPDATE DATA BASE FOR A "OVE •I 
( YAA: Al A:.MJ c • THE MOVE •1 

ITB; 1 • RETURNS TRUE IF "OYE IS 
LEGAL •I 

VAR 
INA:S I RS I• SCRATCH •1 
!MRS I RS C• SCRATCH •) 
I Jt(TS 1 TS C• SCRATCH •I 
INTF t TF t• ROOK FILE FOR CASTLING •J 
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Listing 7, continued: 

INTA: HU c• ROOK RANIC FOil CASTLING •t 
A:ICTO TS; c• ROOK DESTINATION SQUARE •1 
RICFA: 1 TS ; f• ROOIC OA:IC.IH SQ UARE •1 

BEGI N 
Wll l't A 00 
BEtlH 

JNTIC JNT IC• 1; c• AOYAN C[ PLY INDEX •1 
HEWA: S CENPA S (JNTKJI; 
CPYA:S f CS TATlJNT ICJ.CS JA TI JNTIC:-1 II; 

1• 
c• 

CL EAR ENPA SS INT BIT BOARD •1 
I NITIALIZE CASTLE STATUS •I 

CPTA:S t All DC I JNT K I 1 ALLO CI JNT IC • 1 JI: f• INITIALIZE All LO CATI Orrit S •1 
P"8VAL(JNTKI 1 : f'ISVAL(JflilTIC-11 ; l• INtrlAlIZE MATE RIAi.. SCORE •) 
LI NOUJNTICI 1= JNT1i1: (• HO\I ES ARR AT 1..HUT •J 
CAS E OR:OfA: " CAl•i.. • OA:O lliUU C l• Z ORO IRHPRI OF 

01 c• QIWl"'I APY f'IOVE •1 
IF A: l'l[ P THEN 
BEGIN f• PAWN f'I OV E Z SPA CE S •J 

S F TA: S I IN JO. S, li:l~S S I A:l1T 0 1 , S 11 ; 
Sf"TA: S f I MRS, X:A:SSI A: f'I TO 1, SJ I: 

lOA:A: S l lNl\S .INA: S ,t" 'lSI: f• SCU AIHS N(tT TO OES Tl ftt ATI ON •1 

AN OA: S I I Nl\ S , INA:S , T PL OCI • f Uf'IP ( [P , OT H[A: ( JNTH I I 11; 


(• INTERSECT WI TH [ N[f'I Y P AWN S •) 
I F NOT NUl.. RS IINR S J TH E N 

S ETR S ([lll P AS (JNTIC), llUH OtRPffR) DIV 2 1; 
f• SE T ENPA SS ANT SQ UARE •1 

HOV(ITIAt; f• MOVE PAWN •1 
ENO 
EL SE 

HOVE I t UJ : t• HOV( PIECE • 1 
11 1• HOVE AN O P RO l"I OTE •I 

BEG IN 
PROHOTf A); 1• P A:OHOTE PAWN •1 
HOVE IT UI ; l• MOV E PfitOHOTE O PIE CE •1 

( NO : 
2 1 f• HISC£ll AN£0US ACS •) 

BEG IN 
IF A:HOO THEH 
ecc;IN 1• CASTLE ., 

If R"Q S THEN 
UHF I Z fl 1• ROOK ON QUEEN AOOK FILE •I 

ELSE 
INTf I• Flt 1• ROOIC ON ICING A:OOK FILE•) 

INTR t a XTSA:CA"flll! c• ROOIC ON KINC.S RANK •1 
A:X:FR t • XTRFSlINTR,INTFJ; f• ROOK ORIGIN SCllUilllt[ •J 
RKTO 1 z IA:"FR•A:"TOI DIV Z tf • A:OOIC DESTINATION SQUARE•) 
ANOA: SC CST A f( JNTIC 1,cs TI Tl JNTKI t XNR S I INHU); 

1• DI S lllOW FURTHER CilSTlING 
BY THIS SIOE •1 

AOOlOC CRICT O, NBOROC A:ICFRI I : 1 • PUT ROOK ON NEM SQUARE • J 
AO OATICCR ICTOI; 1• 100 ITS ATTACKS •1 
OE LATICIRICFRJ; I• DELETE FRO" OAl (;I NAL SQU IRE •t 
HOVE IT f A I; 1• 11 0VE IC IHC. •t 

ENO 
ELSE 1• MOT CAS TLE • 1 
BEC.IM 

PA:O ACS IAI: 1• PROCESS CAST LE S TATU S "' ODS •1 
HOVE IT U I; t• HOVE TO OR FROH KIHG OR ~OOIC 

SQU ARE •) 
(NO: 

[ NO: 
JI; t• NUll P1 0 V£ •1 
._, t• C APT UR( • I 

I r lilf"l[P TH [ N 
8EC. 1N C • C APTUfitE ENPASSAHT • 1 

OHS 1= iTRFS I XT S RlctHr~J,lTSrtRHtOJJ; 

1• CAPTURE D PAWN SQU ARE •1 
l"I BC AP T f NBQI0.;0 1IN T$ 11 ; 1• UPDAT E SC ORE •) 
OEl AT ICfUdSI: f • DEL£ TE CAPT UIH O PAllfN 

ATT ACICS • J 
1• PROPAGATE ATTA CKS THR ~G H 

PAMN •I 
HOV llflll; 1• HOVE CAPTU lilI NC. P AMN •) 

EN O 
ELSE 1• C APTUR.( NOY ENP ASS AlllT •1 

LOS Eiff AI ; 1• P ROCESS C AP TURE . , 
S I 1 • CAPT URE AN O P RO " OT E •I 

BE GIN 
Plil OHOY f A I ; t • P R. CHOY( PAWN • 1 
LOSE I ff Al ; 1• PROCESS CAPTURE WITH PROl"I OfEO 

PIECE • 1 
ENO; 

bt 1• C AP YUIH ACS •1 
BEG IN 

PRO ACS IAI : 1 • Prt OC ESS CAST L E S T &T US HO OS • 1 
1..0S EIT UI; I• PROCESS ROD( CAPT URE •1 

[NJ ; 
71 1• C APT UR l POOIC ACS . PQ: O" OfE •1 

BE GIN 
PRO HOT I A I : 1 • PR.Ol"IOH PAMN • 1 
PR QACS IAJ; 1• CH AN (.[ CAS TLE S TATU S •1 
LOS EITl .l l: 1• PROCES S ROOIC CAP TUR E •J 

ENO: 
ENO; 

P 	 INITUllll " OVE GENER ATI ON 'I 


JNTl"I 1: OTMER IJNHU: I' S WIT CH S I DE TO HO'J[ •) 

CP'rR S I GE!ot P NI JN TI( I• TPLOCI XTU HPI EP .JN TH I 1 1 ; 

NOT RS I C.t: NT O( JNTk), THL OC ( JNTH JI ; 

HOT RS C lHRS , C.E NPN( JNT IC I J; 

AJr40RS IGENFR( JNT K I, Tl1L0C( J"4THI, lNRS I ; 


1• 	 DETERM I NE IF" "CV( LEAVES ICING IN CNECIC, OR "OVES 
ICI NCO INT 0 CH ECte • 1 

AN O RS t lN RS , TPLOCl )( TU" PI (IC,JNT" 11, AL ATICI OTH[RlJJr4T" 111; 

rt MCH 1 a NOT NUlRS fl MRS J; 

AN OR S f I IOl:S, 1Pl OCl XTU"P( [IC,OTH[ RI JNT" I I J , ALA TICl JMTM I l; 

R"ll 1 z MOT MULRS I INA.SI ; 

UPDATE I Z NOT RHIL; 

1r NOf A: " IL THEN 1• COUNT LEG.AL MOVES •I 

MVSEUJMTIC·ll t a "VSELIJNTIC•ll • U 

1• 	 INIT I ALI ZE MOVE SE AR CHING •J 

SACHM( JNllC I I "' Hl; 
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NOOES 1 = NOOES•1 : I• COUNT NODES SEIRC11EO •1 
ENO ; 

ENO; t• UPD ATE •t 

PRO CE DUME C. EN ONE 1• STACI( ONE GENERATED MOVE •J 
I .Al ll: 

81 TSJ; 
I• 
c• 

FROM SQ UARE • 1 
TO S QUARE •1 

YIR 
INR S I RS; 1• SCR ATCM •1 

REC.IN 
WIT M HOV[S(JNTW) 00 
8 EC. IN 

RHFA: A: c • F'RO H SQU ARE • J 
RHT O 1 : B; (• TO S QUARE •) 
RMCP 1 = NB ORO IBJ; 1• CAPT URED PIE CE •1 
RHCI t = IN 80RO I BI <> HTI; 1• CAPTURE •1 
I ORR S C INRS,X RSS C AJ , XRSS l8JJ; 
INO't S I IHRS , INR S , CS f A Tl JNTIC 11 : 
RHA C NOT NUl kS IIN R.S I : 1• AFFE C TS CASTLE S TAT US •1 
RHCM FAL SE; c• CHECJ( • J 
R""' FAL S E: I• MAT E • 1 
R HIL FAL SE: t • ILLE GAL • 1 
RH SU I = FALSE; I• S EAR. CHEO • 1 
RHPR t = FALSE: 1• P RO" OTI ON •) 
Rl"IOO I = FALSE: 1• CAS lLE •1 
R"EP F AL SE; ( • [NPA SS ANT •) 

[NO; 
VALU[(JNTMJ t= Q; t• CLE AR VAL UE •1 
IF JNTW c HI T11EN 

JNTW I S JNfliltl: c• I OV AN CE " OWES S TA CIC P OI NTER •J 
ENO : c• C. ENONE •1 

PROCEDUR E PWNPR O; 1• 	GENERATE Ill PR OPW TI ON 
MOVE S •I 

INT C. t TC. : 	 c• P ROMOTIO N lTPE •) 

BEC. IN 
MOVE SI JNTM-11 .R11PR I• UtUEl (• SET PROMOTION •1 
HOVESIJNHl-11.RMPP I• PQ; f• P-OMOT[ TO QUEEN 'IRST •1 
FOR INTG I• PR TO PS DO I• GENERATE OTHER PRO"OTIONS •J 
BEGIN 

NOVE S IJNTWI I• NOVESIJNTW-11; I• COP 'r LAST MOYE • J 
MOVES( JNTM I. RHPP I• INTG t (•CHAN'[ P'ttOftOTE TO PIECE •1 
JNTM t a JNTM•l; I• ADVANCE 110YE IND( X • J 

ENO: 
[NO; c• PWNPRO •J 

PRO CE OUR[ (.[ NPMN c• GENERATE PAWN MOVE S •) 
I A• lilS ! 1• PAMNS TO MOYE •• 

(•VALID DESTINATION SQ UllUS •1 

UilRS, IHR S t RS; 1• SCR ATCM •1 
I 1iHS I TS; I• DESTINATION SQU ARE •1 

BE GIN 
IF JNTM = LITE TH EN 
BEC. IN t• MHIT[ PAMHS •J 

S F'TRStlHA:S,A, Sll; I• ADVAN CE ONE RANK • 1 
ANO RS I IPfRS, TPLO C I MT I, IHRSl ; I• ONLT TO EHPT'r SQUARES •) 
CP'rR S ll"RS,INA: S I ; I' S AVE FOR 2 SQ UARE HOY[ S •1 
ANOR S flNRS,B, IHRS I ; 1• ONLT VALI D DEST I NATION 

SQU ARE S • 1 
MHilE NXTTSfINR S , INTSI DO 
BEC.IN 

GE NON( IX TL Sf X T SL.I INT S I• XTEO I SZ I I , IHT S); 
t• C.E NER ATE SI MPLE PAWN HOVES •J 

IF IHTS > = XTRF S(lil8,F l I fH[N 
PWNPRD: t• PROCESS PRO"OTI ON •J 

£ "40; 
ANOA: S I IHRS , IMRS • XRR S I R3 JI; t• TAI([ ONLY PAMN S ON THIA:O 
SFTRSllNRS, INRS. SZ I: I• ADVAN CE ONE HORE A.AIU • 1 
ANORS IINA:S ,IN RS , TPLOC I PIT 11: ( • OHL ., TO EHPT 'r SQU ARE S • 1 
ANOR S CINR S ,IN RS ,81 ; I"' ONL'r VALID OESTIHATIOh 

SQUIRES •1 
WHIL E PfXTTSfINlil S ,I NTSI 00 
8EGllrif 

C.EPfONEIXTL SI XTSl..I INT S r- z • x TE OlS l l J,[NT S I : 
f • GENERATE DOUBLE PAMN MOV ES • J 

MOVES(J NTW· 1 l . R"EP 1: TR UE ; 1• FLA C. AS TMO SQU AR ES •1 
ENO: 

SF' TR S fIPfR S .A ,811; f• Tl'!:T CAPT URE.S TO THE LE F T •1 
I ORAS I IMR S , Tt1L OCI OTHER. I JNTH 11, ENPAS I JNTIC I I ; 

1 • OPPONENT PI ECES • [P SQ UARE • 1 
ANOR S I IM R:S, lHR S,B J; 1• WAL.ID DESTIN AT IO N SQU ARE S •1 
ANOR S I INR S , IHRS, IHR S I: c• CAPTURE MOWES TO LEFT •1 
MMlL E NllTT S fHilil S ,INT S I 00 
BEC. I H 

G. E NOHE I X TL S I XTSU I.,. TS I · JCT E0 I 8 1 I I , I 111 TS I ; 
I' G.[ N[R AT( CAP TURE MOVE •1 

HO'J[ S (JNTM-1 J .Rl'IC A 1= TR UE; t• F LA G CAPT URE 'I 
MOVE S IJNTM-11.RH EP 1 :1: INRSTBI E !ritPA S fJNTICl,INTSI: 

I• FL AC. [NPAS S ANT CAPT URE • 1 
[F MOVE S t JNTM· 1) . Rl"IEP TM[N 

"'OVE S IJNTW-11.RHCP l a OP : c• SE T CAPT URE D PI ECE TYP£. •1 
If HHS •= •TRFS I R8 , F'lJ THEN 

PNNPA.0 ; I• PR.OCESS PROMOTION •J 

ENO; 

SFTRSCINR.S,&,821; 1• TRY CAPTURES TO THE RIGHT •) 
I OR.RS CIHRS, THL OC I OT HERi JNHIJ I, ENPAS I JNTIC 11 ; 

1• OPPONENT PIECES • EP SQUARE •J 

ANO RSC [HAS , IHR S, Bl l c• VALID OESTUUTION SQUUtES •J 
ANORS CINRS,INRS,IHR S J; c• CAPTURE 110VES TO LEFT •1 
WMIL E NXTTSflNRS.IHTSl 00 
eEGIN 

C.ENONE CXTL St XT SU INTSJ-XT EOC 82 I I, INTSI l 
t• GENERATE CAPT URE l'tOVE •1 
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Listing 7, continued: 

J10V[S(JNTW-1J.5U"IC& 1:1: TRUEI t• FlAG CAPTUllE •1 
J10VES.CJNTN-11.RJ1[P 1= INRSTBIENPASIJNTl(J,INTSt: 

IF J10VESCJNTM-1J.R"EP THEN 
J10\IESIJHTW-11.RP'ICP 1• OP: 

IF INTS •= rT~FSIR.S,FlJ THEN 
PWNPA:O; 

EHO; 
[HO 
El SE 
BEG IN 

S FTR: Sf lNA: S ,A, Slt l; 

UtOR S I lfrrfR: S , TPLOC (MT I, INRS I; 

CPYA:SC lP'fRS, U'1A:S I; 
A HORS C INR:S, 8, INRS I; 

NHIL[ NITTSCINA:S 1 l1H S I 00 

BEGIN 


1 • FLAG ·cNPASSAHT CAPTURE • 1 

C • 	 SET CAPTURED PIECE TYPE •I 

(•PROCESS PROMOTION •1 

c• 	 BlACIC PAWNS •1 
f • 	 ADVANCE ONE AANIC •) 
1• ONLY TO EMPTY SQUARES •) 
f • 	 SAYE FOR Z SQUARE 110\IES •I 
t• 	ONLY VALID OESTINATIOH 

SQU&litES •) 

G(MON[ I XTLS( XT SL ( lNTS 1- XTEO ( S it 11, Ho1T S I ; 
1• C.[ N[R:AT[ SIHPLE PAWN 110\l[S •) 

IF INTS < = xTFo. F S IRl,FSJ THEN 
PW NP RO; 1 • PROCESS PROMOTI ON • 1 

[NQ; 
AJitORS f !HRS, l11RS, XRA:S[ Rt 11: 1• UICE ONL Y PAMNS ON THISil:O •1 
SF TRS IINRS, IN RS ,S;,,I: c• ADV AN CE ONE MOR E RANI( •) 
ANDA: SI INRS, IJr~R:S, TPL OC ( "T 11: c• ONLY TO El"ll>TY SflUlA:ES •) 
AHOR S I INR S, INRS,81; 1• ONLY VALID DESTINATION 

SQUAA:ES • 1 
WHILE IU:TTSIINRS,INTS) 00 
BEGIN 

GE NONE UT LS( XTSU I"'TS 1•2• XTEO( Sit 11, INTS) ; 
c• GENERATE OOUBlE PAWN MOVE S •) 

110VE S IJNTW·1J.A:"EP 1 = JRUE; 1• FLAG AS TWO SQUARES •1 
ENO; 

SFH?StlNRS,A,Bl): 1• TRY CAPTURES TO THE LEFT •1 
I OA:A:S I Il"IA: S , T"LOC( OT HERC JNTM J J, [NPAS l JNTK I); 

1• OPPONENT PIECES • EP SQUARE •1 
ANOA:StI "1A: S ,IMPS ,8 1: t• VALID DESTINATION SQUAIUS •1 
AHOR S t INi:tS , INRS, IM~S l; t• C APTURE MOVES TO LEFT •1 
WHIL E NXTTS tlNi:t S.IN TS I 00 
BEGIN 

GE MON E I XTLSr XT S L ( INT S I• H EO ( Bl I I, IfrH S I ; 
t• GENERATE PAWN C APTUi:tE HOVE •J 

MOVESlJNTW• l l . A:MCA 1:: TRUE: 1• FLAG CAPT URE•) 
110VES{JNTW-1J.RHEP 1 :: INA:STBCENPAS(JNTKJ,INTSl; 

t • FLA G [NPASSANT CAPTURE •) 
[F" 110'/E S I JNTW-11.i:tHEP THEN 

110VES(JHTW-lJ.R11CP 1a LP; c• SE T CAPTui:tEO PIECE TYPE •1 
IF INTS c: XT RFS fA:l 1 F"8) THEN 

PWNPRO; C• PROCESS PRO"OTION •I 
ENO; 

SFTR:S<IHR:S,&,Bftl; c• TRY CAPTURES TO THE RIGHT•) 
IOA:RS I Il"IA:S, Tl"ILOC COTM[A:( JNTl"I J J, ENPAS ( .JNTK)) t 

c• OPPONENT PIECES • EP SQUARE •) 
ANORS<ll"IRS, ll"IA:S,Bl; f• VALID DESTINATION SQUAIUS •1 
&NORS I INRS, INRS, Il"IRSl; C • CAPTURE 110YES TO LEFT • J 
MMilE NXTTSClflilR:S, INTSl 00 
BEG!• 

GE NONE (IT LS CX T Sl CI NT SI• X TE 0 C Bit I J. 	lllilT SI I 
c• GENERATE PAWN CAPTURE MOYE •J 

110'1ESlJNTM•11.A:l1CA 1:: TA:UE: c• FLAG CAPTURE •1 
MOVES(JNTM•lJ.RMEP 1= IJ«STBCENPAS(JHTICl,UHSI; 

IF MOYE S ( JNTW-1 l .R11EP THEN 
110YESCJNTW-1J.A.11CP I• LP; 

IF INTS cs XTRfSCA.1,F8J THEN 
PWNPA:O; 

EHO I 
EHO; 

EHO: t• C.ENPWN •1 

PROCEDURE GOllF" S L 

U•R.SI: 

V AR 
INR S 1 RS; 

IMR S 1 RS; 

I PR S I i:tS; 

INT S I TS ; 

I11T S I TS ; 


BEG 1"4 
ANO RS llN'lS ,A, C. ENFJ.-( JNTIC I); 
HOTRS«IM'lS,AI : 
ANOR S I C.[ NFR(JNTIC), C. [NF~{JNTICl,P~Q S I: 

ANOR S IIPltS,A, C.E NPN(JNTICll ; 

ANOR S CGENPN(JNTICl, G(NPNIJNTICl , I11'l S J : 


M"41LE '4 lfT TSfl MRS ,lNT S I 00 

9EC. IN 


1• 

t• 

c• 

C• 

,. 

(. 
c• 
1• 
f• 
t• 

1• 

c• 
1• 
1• 

c• 

A,.,.OR S f IMR S, &TICF Rl iNT S I, GENT Ot JNT IC 11 ; 

W11IL E •HTT S Cil1R S , I"T S J 00 
(, (>,I Q.... ( I I .... TS . I~T S I: 


ENO: 

(,( NPWN I I CIRS, (,( t-1 TO I JNT IC I I : 


ENO: 1• C. ETF"SL •1 

PROCEDURE GENT S L 

IA 1 RS I ; 

V AR 
INR S RS: 

lMR S RS: 

IPRS I RS: 

INT S 1 TS; 
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c• 

1• 
c• 

1• 

c• 

c• 

c• 
1• 
t• 
C• 

FLAG ENPASSANT CAPTu•u 

SET CAPTURED PIECE TYPE 

PROCESS PROl10TI ON •1 

GENERATE ALL "OVES FRO" 
A SET OF SQUARES •1 

•1 

•1 

OR. I C. IN SET or S QUllUS •1 

OUTER L OOP BIT BO &rrn • , 
INNER LOOP BIT BOARD •1 
PAWH OR.IC.IN BIT BOARD •1 
OUTER LOOP SQUA RE NU"eER •1 
INNER LOOP SQUARE NUMeE R •1 

ONLY VALI D FA:O" SJUARE S •1 

RE" OVE ORIC.IN SQUARES •1 
•OLI O PAMN FROM SQUARES • 1 
IH " OVE PAMNS •1 

L OOP THA: OUC.M ORlC.IN S •1 

C.E T UNPROCES S ED DE S TINATI ON 
SQUARES • 1 
LOOP THR OUGH DE S TINATIONS •1 
C.E NERlH MOW'E. •1 

C.( NE5UTE PAMN 110'.'E S •1 

C. E NERlTE ALL MOW'E S TO A 

SE. l or SQU ARES. , 

TA R GET S ET or S QU ARE S ., 


OUTER LOOP BIT BOARD •1 
HO~ER LOOP BIT BOARD •1 
PAWN BIT BOARD •1 
OUTER LOOP SQUARE NU118'EA: •1 

BEGIN 
ANOA:SCIN'lS,A,C.Et.T OIJNTICll; 

NOTRSII11A:S,AI; 

ANDA:SI GENTO(JNTICJ,GENT O(JNTICJ,I•llA:SI; 

CPYRS CIPRS,INA:S): 


WHILE MxTTSCINRS,HHSI 00 

BEGIN 


t • 

t• 

c• 
C• 


C• 


l NDR:S I I J1R S , AT IC T 0 I I NT S I , C. ENF ~[ J WT IC I) ; 
I• 

MHIL( NXTT SI IMR S .IMT S I 00 f • 
C.EN ONEIIMT S ,lt<ilT S I : 1 • 

ElrifO: 

INNER LOOP SQUARE NUMBER: • 1 

ONLT VALID TO S'lUARES •) 

A.El"IOYE DESTINATION SQUARES •1 
SAVE FOR PlMN 110YES •1 

LOOP THROUC.M OESTINATIOHS •) 

GET PIECES OF SIDE TO HOVE • 1 
LOOP THROUC.H ORIG INS •1 
C.E NHUTE MOVE • 1 

GENPMNI G(NPNf JNTl(J, IPQ S I ; 
E. ... a: c • C.E N TS L • I 

PROC[OURt: GC: NC AP; 	 c• C.E lrifERATE CAPTUR E 11 0VES •1 

VAR 
I ,..R S 1 PS : 	 c• DESTIN ATI ON SQUARE S •1 

BEG IN 
I OR~S (I NQ S , E NPA S I JNTI(), Tl'ILO C( O T H(R{ JNTM I 11: 
G[ NT S Lf lN~SI: 	 (• G( NER AT E MOVE S TO 

ENEMY SQU l R.ES •1 
ENO: c• C:. ENClP •1 

P RO CED UR E C.. EN C AS: 

VAR 
INT a I Ta: (• C ASTLE TYPE IHQ(X 
INRS RS; 1• OCCUP IED SQUARE S 
INRS PS: 	 i• ATlACICEO SQU ARE S 

BE GIN 
F OP INTQ p. lfTl'I Q[JhUq TC SUCC U:TM Q(JNTH)I 00 
IF INR STB t CS TATIJHTICl,l'TO S (lNl Jll THEM 

•) 
TEST •1 
TEST •1 

1• IF C AS TLING I S L[ '; AL •1 
BE G I N 

ANORSIIJrilR: S ,lfR OSO I INTQ J ,ALL OC IJ,.,.T(JI: 
c• CHECIC OCCU PH O S QU ARE S •1 

ANOR S I I HRS ,X POS A( I "I TJ ), ALlT(( Q Tw[R( JHTM) 11: 

IF 	 NULR S I INRS I ANJ NJ LP S (1'4 RS I JH[N 

BEC. I "I 
MO'JfS (JNTMJ 1= '('(: Q11(l""T C I: 
VAL U ((J~T MJ 1 = U : 
JNTW t= JNT1i0 1 : 

E NO: 
ow : 

ENO: 1• C.E NCAS •1 

PROCEDURE GEN.ILL; 

SEC.IN 
C.EJrffSLfALLOC( JNTICJ); 
GEHCAS: 

ENO; (• GENALL •1 

VAR 
INT W I TW; 

BE G IN 
CR. El TE: 
C.E NlLL: 

F OR: INTW I = &•0 1 TO JNTM•l 00 

BEC.I N 


IF UPOAT[IM OVESI INTM) I TH[N ! 
O"IOAfEIMO VES ( I NTl<lll ; 

ENO: 
E ,..O: 1• LS TM OY •1 

PROCEDURE T11EH O'J 
I A 1 RH I ; 

VA• 
INT B 1 TB; 

IMR S I RS: 

lNT Q I TQ; 


I "iT S 1 TS: 

BEG llol 
LS Tl1'J i: A; 
PH B t = UPO ATE.UI: 
illlTH BOUW DO 

BEC. l N 
RBT H 1 : J"' T"I ; 
C PYR S tlNA:S,ENPA ~ IJ"ifl(JI: 

If NXTT S tINRS,lhT S I THl"" 
RBT S P lNT S 

El S E 
fit BT S I = AT; 

I F JNTl'I = OAR.It l11EN 
RBTI 1 0: RB Tl•l ; 

F OR 1Nf 0 a: L S TO OL 00 
If I NRS l8fCS fAl lJNf1CJ,1TQ S llN TO J1 

R:8SJ R8S Q l{ l "'T QJ 
El SE 

Rf\SQ I = RBSQ~(lJrO Q 1 : 

FOR lJroiT S 1= AS 1 0 / S 0 0 
RB I S I lNT S I 1 = NBOA OI Jltol SJ : 

l ""0: 

1• CH E CIC ATTlC< E O SQUARES •1 

f• IF C AS TLING IS LE GAL ANO 
P OSSI BL E •1 

c• GE NEIUTE Cl STLI""G MOVE •1 

I• 	GENERATE ALL LEGAL l"IOYES •1 

(• GENERATE SI"PlE 110YES •1 
c• GENERATE CASTLE l"IOYES •1 

1• LIST LEGAL PLAYERS 110YES •1 

I• "OYES INDEX • 1 

1• CREATE DATA BASE •1 
c• 	 C.E HEIUTE ALL MOW'ES •1 

t-	 S£ T ILLEC.ll FLA G 

I• "llCE T"4[ MOVE F" OA: 
c• THE MO VE lO l'IAIC [ 

c• SC RAT CH •1 
c• SC RAT CH •1 
1• C ASTLE TYPE INO[ll 

•1 

R(lL • 1 
•1 

•1 
c• 	 SCR AT CH •1 

c• S AV E AS PA:('ll OUS 
c• UPDATE THE DATA 
I. 	ANO COPY All TH [ 

BA CIC CO 'lilN •1 

"OVE •1 
BA SE. • 1 

R:ELE ... un OAT A 

(• 	FINO ENPA SS ANT SQUARE •1 

1• 	 AD'i' AHC[ MOV E ,.. UH8ER •1 

T11(1ri1 

1• C ASTLE LEGAL • 1 

c• C l STL( NOT LE C. AL ., 

1• CO PY POSITI Oh •1 

http:ILLEC.ll
http:OR.IC.IN


Text continued from page 171 

makes use of the rout in es wh ich were just 
desc ribed (eg: ADDATK, CUT ATK, 
ADDLOC, CLSTAT, PRPATK, DELATK, 
MOVEIT, LOSEIT). Th e move is placed on 
th e move stack by GENO NE . Special ro u­
tin es ex ist for ge nerat ing moves wh ich invo lve 
th e pro mot ion of a pawn (PWNPRO) and 
for ge neratin g th e standard pawn moves 
(GENPWN) . Wh en a move is tri ed and 
produces an a-{3 cutoff, the program backs 
down the look-ahead tree and beg in s to 
exp lo re moves at a different node. Severa l 
procedures are empl oyed to downdate th e 
data base. Th ese include the main ro utines 
RTRKIT and DNDATE, which are essen ­
ti all y th e comp lement of MOVE IT and 
UPDATE. Two other procedures are also 
need ed, one to unpromote a pawn (PAWN IT) 
and one to resurrec t a cap tured piece 
(GA INI T) . This set of routines permits the 
program to move about th e look-ahead tree 
and incremental ly update or downdate th e 
data base. 

The executi ve ro utines which arc respon­
sibl e fo r move ge nerati on arc GENFSL, 
which ge nerates all lega l moves fro m a set 
of sq uares, and GENTSL, which generates 
al I lega l moves to a se t of squ ares. Th e 
rati onale for hav in g two ro utines is th at we 
wish to generate th e moves in stages. For 
exampl e, cap tu res should be searched first 
at each node (ic: the capture heuri stic) . 
To do thi s, we identi fy th e sq uare locations 
of th e opponent's pieces, and th en ca ll 
GENTS L to generate a ll capturing moves. 
These moves are searched befo re any other 
moves arc ge nera ted. If one of th ese pro ­
du ces a cut-off the rest of the moves need 
no t be gene rated at all. A third exec uti ve 
routine (GENCAS) generates all castling 
moves. Th ese moves are ge nerated after 
the captures if castling is st ill lega l. 

A fo urth executive rout in e fo r move 
ge nerati on is GENA LL . This proced ure 
ge nera tes all lega l moves and is used by the 
program to check the lega li ty of the op po­
nen t 's move . It is ca ll ed by LSTMOV wh ich 
makes a li st of all the lega l moves and each 
of these ai-c compared with th e opponent's 
move by YRMOVE (presented later). If 
th e opponent 's move is not on the list, the 
mac hine pr in t> "i ll ega l move." If th e oppo­
nent 's move is compati ble with more th an 
one of the moves on th e li st (cg: P-R 3 
could be eith er P-QR 3 or P-KR3) , the 
machine prin t> th e message, "amb iguous 
move." Wh en th e mach in c has completed 
its own move se lec ti on o r has dete rm ined 
th at th e opponent 's move is legal and not 
ambiguous, the move is actuall y made by 
TH EMOV .• 

\...1 rt.: 1e 1oa.+ u11 1114u11y t.:aru. 

voltage-sensing LED 's. 24 
miniature switches allow iso­
lated testing and observation 
of all signals . Mini-jumpersOur Model 60 is called " The included for cross-patching

Blue Box'' by thousands of and signal monitoring . Sturdy
users . This compact unit 10 oz. unit has hard plastic
packs the most testing capabil­ case, is battery powered , reg­
ity per dollar. Pinpoints the ular or rechargeable. Im­source of trouble between the mediate delivery.
Modem and Terminal. Pro­
vides access to all 25 Ii nes of ilDil ~NATIONALthe EIA RS 232 interface. Has 

12 monitoring LED 's plus two SCIENCES, INC. 

7 Wellington Rd .. Lincoln . R.1. 02865 •Tel: (401 )333-6200 •TWX: (71 0)384-1911 
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Smoke Signal Broadcasting presents the NEW 

TP-1 TEXT PROCESSING SYSTEM 

for document preparation - form letters - footnote handling 

•The most power ful text for matter avai lable. 
•Over 50 commands for easy paging, margin se tting 

and spacing. 
•A form att ing language that allo ws th e crea tion of 

macros inc lu ding varia bl es. 
•Page number ing (A rab ic or Roman numerals). 
• Comp lete page size con trol . 
• Conditional formatting contro l. g".> 
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• Contiguou s space an d tex t control. \'i :ll
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A "Tiny" 

Pascal Compiler 


Part 3: P-Code to 8080 Conversion 

Kin-Man Chung 

124 Scottswood Dr 

Urbana IL 61801 

Herbert Yuen 

POB 2591 Station A 

Champaign IL 61820 

In part 1 of this series (September 1978 
BYT E, page 58) we defined a Pascal subset 
language in terms of sy ntax diagrams. The 
p-mac hin e and its instruction set and a 
p-code interpreter were also described. In 
part 2 (October 1978 BYT E, page 34) we 
prese nted the des ign and impl ementation of 
the p-compil er. The subject matter fo r this 
part is the tra nslation of p-codes to exe­
cutabl e 8080 machine codes. We will also 
di scuss the implementation of run time 
support rout in es and code optimization. 

Compiler-Interpreter Systems 

To understand why we need a p-code to 
8080 translator, we should first take a brief 
look at the di ffere nt structures of compiler­
interpreter systems. The most widely used 
structure for microcomputers is the inter­
preter. Since interpreters are written in the 
target computer 's assembly langu age, their 
memory size is small. They are self-con­
tai ned in the sense th at th ey include- an edi­
tor for creati ng source programs and run 
tim e routines to do all comp utat io ns. Mem­
ory sto rage fo r so urce programs is also 
small. The on ly disadvantage is speed. Exe­
cution time for a typica l BASIC program is 
estimated to be about 300 to 1000 times 
th e executi on time of the same program 
written in assembly language. In terpreters 
may spend more than 70 percent of their 
time scan nin g sou rce sy mbols character by 
charac ter, parsing the sy ntax and check ing 
errors. No matte r how many times a pro­
gram statement is executed, the pars ing pro­
cedure is repeated eve ry time. 

This problem can be readily solved by 
separat ing the parsing and executi on steps. 
Before executi on, the source program is 
compil ed and in termedi ate code is gener­

ated. Thus scanning and parsing are done 
only once for each program statement. Thi s 
is the so-call ed compiler-interpreter scheme 
used in some BASI C com pil ers. Execution of 
the intermedi ate codes is by interpretation. 
Th e ga in in speed over a pure interpreter is 
a factor of approximately 2 to 10. However, 
the gain in speed is paid for by ex tra mem­
ory sto rage needed for intermed iate codes. 

The compile-go and compile-link-go ap­
proaches are commonly used fo r many high 
leve l langu age compilers in mainframe com­
puter systems. These compi lers generate re­
locatable binary codes. The compil e-link-go 
approach has the advantage of linking to­
gether different modul es of programs that 
are compil ed separate ly, such as those in a 
subroutine library. This is done by a linking 
loader. However, due to limited system re­
sources li ke memory and periphera l dev ices 
in microcomputers, these two structures are 
rarely used. Fur ther, since Pascal is designed 
for fast compil ation, linkage of program 
modul es may be done at the source lan­
guage leve l. 

Among those four structures ju st men­
ti oned, the compi ler-interp reter seems to be 
mos t appropri ate for implementation on 
microcomputers. However, execution speed 
is sti ll slow because intermediate codes are 
interpreted rathe r than executed directly by 
the compu te r. An obvious sol uti on to thi s 
probl em is to translate the intermediate 
codes into executable machine codes. Thu s, 
each in te rmediate code is decoded once by 
a program which we ca ll a translator. The 
trans lated machine code can be ex pected to 
run abo ut two to five times faste r th an in­
te rpreted in termediate codes. Therefore, 
the overa ll ga in in speed, compared with a 
pure interpreter, is a factor of approxi­
mate ly 10 to 50. (Prelimin ary test runs in 
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The ultimate book 
about microcomputers. 
Written by experts 
. .. SCELSI and BYTE. Over 
400 pages. A collector's item, 
featuring The Basics 
from the first 16 issues of BYTE and SCELBl's 
classic library of books. Your microcomputer 
bookshelf is incomplete without this priceless edition. 

Y
ou can 't buy informat ion 
organized like this any­
where. This is the book 

that everyone who is into micro­
computers needs for reference, 
for ideas, for clues to problem 
solving. It is a truly authorita­
t ive text, featuring easy-to-read, 
easy-to-understand art icles by 
more than 50 recognized pro­
fessional authors, who know and 
love microcomputers from the 
ground up. Logical and com­
plete, it features many glos­
saries, and is illuminated with 
profuse illustrations and photo­
graphs. 

The Scelbi/BYTE Primer is 
divided into four log ical sec­
tions, that take you from point 
" O" through building and pro­
gramming your own computer . . . 
step-by-step-by-step. 

What can you do with a micro­
computer? Checkbook balanc­
ing. Recipe converting and food 
inventory. Heating and air condi­
tioning control. Home and busi­
ness security and management. 
Playing the ponies. Analysis of 
the stock market. Maintaining 
massive data banks. Self-instruc­
t ion. Toys and games. Small 
business accounting and inven­
tory. And lots, lots more. 

How does a microcomputer do 
it? Lots of " how to" theory. In­
troducing you to microcomputer 
operation. 6800, 6502, Z80 CPU 
chip capabilities. RAM and ROM 
memories. Addressing methods. 

T~E 
~[JIU31/~'1TE 
JJ~lrTIE~ 

Over 400 pages. Selected articles 
from BYTE and SCELBI books. 
Profusely illustrated. Many 
photographs. $10.95, plus $1 
shipping and handling. 

How to control peripherals. 
Transmission of information to 
and from computers. Magnetic 
recording devices for bulk stor­
age. Analog to digital conver­
sion. How a computer can talk. 
Other 1/0 techniques. And more. 

Order your copy today! 
SCELBI COMPUTER 
CONSULTING INC. BITS 
Post Office Bqx 133 PP STN 25 Route 101 West 
Dept. B P.O. Box 428 
Mi l ford, CT 06460 Peterborough , NH 03458 

1-800-258-54 77 

Price s shown for North American customers. 
Master Charge. Postal and bank Money 
Orders preferred . Personal checks delay 
shipping up to 4 weeks . Pricing, spec ific s· 
l ions, avai labi l i ty subject to change wi thout 
notice . 

All about building a micro­
computer system. Over 12 com­
plete construction articles. Flip­
flops. LED devices. Recycling 
used ICs. Modular construction. 
Making your own p.c. boards. 
Prototype board construction . 
Make your own logic probes. 
Construction plans for 6800 and 
Z80 computers. Building plans 
for I/Os - TV and CRT d isplays, 
cassette interfaces, etc. Mathe­
matics functions. ROM program­
mer. Plus much, much more. 

How to program a micro­
computer. Programming for the 
beginner. Assembling programs 
by hand. Monitoring programs. 
Number conversions. Game of 
Hexpawn. Design your own as­
sembler. Lots more. 

And that's only the beginning! 
Others have spent millions ac­
quiring the type of microcom­
puter information found within 
the 400 pages of The Scelbi/ 
BYTE Primer. But, it costs you 
only $10.95, plus $1 for postage 
and handling, complete! You 
know the quality of Scelbi and 
BYTE. This is your assurance of 
excellence throughout this MUST 
text. Order your copy today ! And, 
get one for a friend! 
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Table 7: Summary of dif­
ferent structures of com­
piler-interpreter systems. 

our system show that Pascal programs run 
about 15 times faster than the same pro­
gram written in BASIC.) We call this struc­
ture compile-translate-go. 

The five compiler-interpreter structures 
we discussed above are summarized in table 
1. The compile-go and compile-translate-go 
are rather similar in structure. Compile-go 
actually combines the process of compiling 
and generating executable codes into one 
step. The binary codes are generated by 
straightforward algorithms without optimi ­
zation, because code optimization would re­
quire more complex program logic and make 
the compil e r even large r. Separating compila­
tion and translation into two steps signifi­
cantl y red uces the size of the com piler. 
Local optimization techniques can also be 
applied during translation. Code optimiza­
tion will be discussed late r. Since p-codes are 
designed to be machin e independent to 
make the compi ler portab le, the translator 
is responsible for producing effic ient codes 
for a target co mputer . 

Designing the Run Time Routines 

Run time routines form an essential 
part of a ll compiler-interpreter systems in 
microcomputers . Large computers can do 
fixed point, float ing point and decimal 
arithmetic with 32 bit or larger word sizes 
in singl e instructions. Many microcomputers, 
on the other hand , can do o nl y basic integer 
arithmetic with 8 bit words (bytes) . The re­
fore, multiple instructions are needed to im­
pl ement 16 bit operations like multiply, 
divide, subtract, logica l operations and 
multibit shifts. The run time rou ti nes, some­
times referred to as run time support pack­
age, are a collection of subroutines written 
in assembly language that can be called by 
an interprete r or any program to perform 

various a rithmetic and logical o perations. 
Usually they include subroutines for 10 con­
version between ASCII and binary data. 

The design of run time routines for our 
compi ler system is based on three principles: 

• 	 Fast implementation and clarity: A 
straightforward app roach is fo ll owed 
so that the overal I package can be de­
bugged and tested quickly and mod i­
fied easi ly. 

• 	 Speed : The best known algorithms 
are used for compute r arithm etic to 
achieve fastest execution speed pos­
sib le. However, tricks such as self­
modifying code are not used. 

• 	 Memory storage: Th e package is ex­
pected to be fair ly compact. Since 
p-codes are translated mostly into sub­
ro uti ne ca ll s, the number of instruc­
tions to set up argum ents to be passed 
to the subro utine sho uld a lso be 
minimal. 

As described in part 1, the p-m ac hine has 
a data stack and four registers: stack po inter 
T, base register B, program counter P, in­
struction register I. Since the translator takes 
care of the program counter and p-code in­
structions are not needed after translation, 
all we need are the stack pointer and base 
register. In t he current version of our run 
time routines, contiguous memory storage 
is used to represent the data stack. For the 
sake of program clarity and easy debugging, 
the 8080 machin e stack is not used , a l­
though using it for dual purposes as a data 
stack and temporary storage for no rmal pro­
gram logic is possible and probab ly mort! 
efficient. 

Figure 1 shows the structural differences 
between the p-mac hine stack which we im­
pl ement and the 8080 machine stack . Since 

Structure Example Step Input System software Output Remarks 

interpreter BASIC, APL 
interpreter 

1 source 
program 

interpreter 
(execut ion) 

Most popular for microcomputers. 
Advantage: conserves memory space. 
Disadvantage: very slow execution 
speed . 

compiler-
interpreter 

BASIC-E, 
Pascal 
compi ler 

1 

2 

source 
program 
intermedi­
ate code 

compiler 

interpreter 
(execution) 

intermediate 
code 

The interpreter may overlay the 
compiler to save memory space. 
Advantage : faster execution speed. 

compile-go WATFIV,PL/C 
compiler 

1 sou rce 
program 

compiler executable 
code 

Only used in large computers. 
Disadvantage : size is too big for 
microcomputers. 

compile-link-go FORTRAN IV, 
PL / I, COBOL 
compiler 

1 

2 

so urce 
program 
binary 
code 

compiler 

lin king loader 

binary 
code 
executable 
code 

Widely used in large computers. 
Advantage: fast execution speed. 
D isadvantage: requires more system 
resources. 

com pi le-translate-go Pascal 
compiler 
(by authors) 

1 

2 

source 
program 
p-code 

compiler 

translator 

p-code 

executable 
8080 code 

Advantage : size of compiler is 
reduced, fast execution speed, 
increased portability, easy 
implementation. 
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integer data is stored as pairs of 8 bit bytes 
{character strings are stored as single dimen­
sional arrays, two bytes to each element and 
only the low order byte is used; see descrip­
tions in part 1), each load instruction incre­
ments the stack pointer by 2. The order of 
the byte pair is arranged as high-low because 
it is more convenient to use than low-high. 
The stack pointer always points to the low 
order byte of the 16 bit integer, which is on 
top of the stack. 

Register pair D,E is dedicated for use as 
the stack pointer, while registers H and L 
are mainly used for 16 bit operations such as 
DAD, LHLD, SHLD and PCHL. When 
needed, register pairs D,E and H,L can be 
easily exchanged using the XCHG instruc­
tion. Since the base address remains un­
changed within a procedure block, a 2 byte 
fixed memory location {with symbolic name 
BB) is used to represent the base register. 
The LHLD and SHLD instructions are used 
to retrieve and update the base address 
value. A summary of register assignments for 
implementation of the p-machine is shown 
in table 2. 

Coding the Run Time Routines 

Most of the subroutines are easily under­
standable. The routines for load, store, call 
and load constant are coded by direct trans­
lation from the interpreter program to 8080 
assembly language, keeping in mind that 
each stack element {one data item) occupies 
two bytes. The routines for arithmetic and 
logical operations and 10 conversions re­
quire more programming effort. In general, 
single operand functions such as negate, 
logical not and increment are performed one 
byte at a time in register A. Double operand 
operations such as add, divide and logical or 
are performed with register pairs H,L and 
B,C. The entire runtime package occupies 
about 1 K bytes of memory . The following 
are remarks on coding some of the not-so­
trivial subroutines. 

PUSH and POP: for most double operand 
functions, subroutine POP is called first 
to get the two operands from the stack 
{memory) and put in register pairs H,L (first 
operand) and B,C (second operand) . After 
the operations, subroutine PUSH is called to 
put the result from H,L back onto the stack. 

Add and subtract: since DAD {double 
precision add) is the only 8080 instruction 
for double operand 16 bit operation, sub­
traction is done by adding the 2's comple­
ment of the second operand to the first. A 
message will be issued if overflow occurs and 
execution continues without any corrective 
action. The condition for overflow is de­
tected by the rule: 

MEMORY MEMORY 

LOCATION LOCATION 


n . 
•••• 
I 

0 

.....TOP OF STACK y 

Y-1 

X + n 

X + I 

x Y - n 

0 

I 

••••• 
n i.-TOP OF STACK 

P-MACHINE STACK 8080 MACHINE STACK 

PUSH : INCREMENTS STACK POINTER PUSH : DECREMENTS STACK POINTER 

Figure 7. Differences between p-machine and 8080 stacks. This figure shows 
n+l entries on each of the stacks. 

P-machine 8080 run time routines 

P: program counter 
T: stack pointer 
B: base register 
I: instruction register 
data stack 

PC 
D,E register pair 
memory location BB (16 bits) 

memory storage 

Table 2: Register and storage assignment for runtime routines. 

if [sign{arg.1) Ell sign{arg.2) Ell carry 

Ell sign {result)] = 1, then overflow; 

otherwise nothing. 


MULT16: 16 bit signed multiplication is 
done in two stages using an 8 bit multiplica­
tion routine. First, multiply the second 
operand by the high order byte of the first 
operand; the result is in register pair H,L. 
Second, continue the multiplication {left 
shift and double add) with the low order 
byte of the first operand; the result is in 
register pair H,L. This method is very effi­
cient. In comparison, conventional 16 bit 
multiplication routines require more PUSH, 
POP and XCHG instructions because there 
are not enough registers to shift two 16 bit 
words and also update a loop counter. Over­
flows are ignored, as this is the usual practice 
for integer multiplication. 

DIV16: 16 bit signed division is one of 
the most difficult routines to implement. 
First the signs of both operands are saved on 
a stack and are then converted to positive in­
tegers {actually the divisor is made negative 
in 2's complement because subtraction is 
done with a double add instruction). The 
divisor is also checked for zero value, and if 
so, a DIVIDE CHECK message is issued and 
the routine returns. Division is carried out as 
a sequence of subtraction and shifts . At the 
end, the signs of the quotient and rernainder 
are corrected according to the original signs 
of the operands. The same routine is also 
used for calculation of the MOD function. 
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Relational operations: are done by com­
paring the high order and then the low order 
bytes of the operands. For testing less than, 
less than or equal, greater than, greater than 
or equal conditions, a common subroutine 
for testing less than is used. Register pair 
B,C is used as a flag to indicate whether the 
opposite of less than and equal to is wanted. 

SHL and SHR: the logical left shift and 
right shift routines are symmetric in the 
sense that a negative argument (second op­
erand) for the number of bits to be shifted 
wi ll cause one routine to jump to the other, 
resulting in shifts in reverse direction. 

INNUM: the conversion subroutine for 
input integers allows leading zeros and 
blanks and may optiona ll y be preceded by 
a plus or minus sign (+or - ). It also checks 
for the absolute magnitud& of the integer, 
whi ch must be less than 32,768. 

OUTNUM: conversion of binary integers 
to ASC II is done by repeated division by 10. 

The 16 bit divide routine is utilized. 

P-code Translation 

In general, p-codes are translated to sub­
routine call instructions which jump to the 
appropriate entry points in the run time rou­
tines. Output from the translator is an 8080 
machine language program containing 
mostly subroutine call instructions. Some p­
codes, such as load and store, require addi­
tional instructions to set up the arguments 
to be passed. Address offsets are always 
placed in register pair B,C and the static 
level difference is pl aced in register A. The 
jump instruction in p-code simply becomes 
a JMP instruction in 8080 with the correct 
address determined by the translator. The 
p-code addresses in CAL and j PC instruc­
tions are similarly taken care of by the trans­
lator. The complete list of 8080 code cor­
responding to each p-code is shown in 
table 3. 

Hexadecimal Hexadecimal 
Op code P-code 8080 Mnemonic Commentary Op code P-code 8080 Mnemonic Commentary 

00 LIT 0,n LXI B,n 04 CAL v,a 
CALL LIT 

a) v;O CALL CAL 
01 OPR 0,0 JMP POO ; procedure return JMP x 

routine 
OPR 0,n CA LL Pn ; one of the 21 b) v> O MVI A,v 

arithmetic/I ogical CALL CA L1 
routines JMP x 

02 LOO v,d 
CALL CALA; machine language 

a) v;O LXI B,2d subroutine interface 
CALL LOO 

05 INT O,n LXI H,2n 
b) v> O LXI B,2d CALL INT 

MVI A, v 
CALL LOD1 06 JMP O,a JMP x 

c) v; 255 CALL LODA ; load absolute address 07 JPC O,a LDAX D ; get conditional code 
DCX D 

12 LODX v,d DCX D ; decrement stack 
RAR pointer test condi­

a) v; O LX I B,2d JNC x tional code 
CALL LODX 

JPC 1,a (same as JPC 0,a 
b) v> O LXI B,2d except JC x) 

MVI A ,v 
CALL LODX1 08 CSP O,n CALL SYSn ; one of the 6 con­

(n ; 0 . .. 5) version routines 
03 STO v,d 

(output a string) 
LXI B,2d 
CALL STO LIT O,c 1 MVI C,n ; # of ch ar. 

LIT 0,c 2 CALL SYS8 
b) v> O LXI B,2d 

MVI A ,v 
CALL ST01 

DB 
DB 

c1 
c2 

LIT 0,cn 
c) v; 255 CALL STOA ; store absolute address LIT 0,n 

CSP 0,8 DB 
13 STOX v,d 

Table 3: P-code to 8080 translation. LIT, LOS, STOXl, INT, LODA, etc, 
a) v; O LX I B,2d 

CALL STOX 
are used as symbolic entry points in the runtime routines. There are 22 
routines for the OPR instructions: POO, POl, .. . , P27. There are seven stan­

b) v> O LX I B,2d dard routines for 10 conversion: SYSO, 5Y57, .. . , 5Y55 and 5Y58. The 
MVI A,v 
CALLSTOX1 

variable x is used as the memory address in the translated 8080 code corre­
sponding top-code address a in a call and jump instruction. 
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TELETYPE 

The 2 Pass Translator 

The structure of the translator is si mil ar 
to that of the interpreter. Both programs 
read p-codes from memory and decode 
them. The in te rpreter calls a simulator to 
execute the p-codes. Th e translato r writes 
translated 8080 code in memory. Th e majo r 
difference between them is that the trans­
lator needs three additio nal tab les to keep 
track of p-code and 8080 add resses. Since 
all p-code addresses a re relative to the start­
ing p-code of the program, the program is 
relocata ble . The memory address corre­
spondin g to p-code add ress for any back ­
ward and forward referenced jumps can be 
ca lcul ated easi ly because all p-codes are fou r 
bytes long. The number of 8080 instruc­
tions ge nerated per p-code is also not con ­
stant as shown in table 3. T herefore, it is 
necessary to bui ld a table of 8080 addresses 
correspondi ng to p-code addresses to be 
used in jump and call instructions . How­
ever, it is not practical to build a table of 
8080 addresses for every p-code because it 
will take too much memory storage for large 
programs . On ly the addresses of those p­
codes that are being referenced need be 
entered into the table . 

P-code to 8080 machine code t ranslatio n 
is done in two passes. During the first pass, 
p-code addresses in CAL, j MP and J PC in­
structions are entered into a tab le. The 
table is sorted afte r the completion of the 
first pass. Actual translation is carried out 
in the second pass. P-codes are fetc hed one 
by o ne from memory and decoded. The ad ­
dress of each p-code is checked with those 
in the address table. If it indicates that the 
current p-code is being referenced, the cur­
rent 8080 add ress is entered to the corre­
spondin g 8080 address table . Then 8080 
machine codes are prod uced according to 
the transla tion rul es shown in tab le 3. 

For CAL, JMP and JPC instructions, the 
p-code address in the instruction is looked 
up in the address table using a binary search. 
If the correspondi ng 8080 address. has a l­
ready been entered, it is outpu t in the trans­
lated code; otherwise it is a forward refer­
enced address. Wh en the latte r case occurs, it 
is necessary to record the current 8080 ad­
dress in a forward reference table. Then, in ­
stead of the 8080 add ress (which is not yet 
known), its position in the tab le is output in 
the transla ted code. At the end of the sec­
ond pass the forward referenced addresses 
a re fixed up by the fo ll owing p roced ure: 

a) Get the 8080 address from the fo r­
ward reference tab le (call it P) . 

b) Get the table entry (call it J) at ad­
dress P in the translated program. 

c) Get the updated 8080 address (call it 
A) at tab le entry J . 

Circle 316 on inquiry card . 

CATCH THE 

S-100, INC. BUS 


SPECIAL 
LIST CASH 

PRICE PRICE 

Hazetine 1500 Assembled 1,22500 1,04000 

16500Sanyo 9" Video Monitor 22000 

Sanyo 15" Video Monitor 31000 23500 

Centronics 779 printer 1,27500 1,07500 

w/tractors 
99500 85000Discus I 

Digital Systems Dual drive, 
dual density 2, 74500 2,45000 

IMC keyborad assembled 
16995 14500and tested 
6900 5900Dual box for 5 inch mini drives 

450 3soVerbatim 5 inch diskettes 
69900 56995lmsai 8080 Kit 

Subject to A vai lable Quantities. 

Prices Quoted Include Cash Discounts. 


Shipping & Insu rance Extra. 


Bus ... S-1 DD .. •nc. 
Address ... 7 White Place 


Clark, N.J. 07066 

Interface ... 201-382-1318 


300 BAUO MODEL 43 
103/ 113 COMPATIBLE 10 OR 30 CHAR/ SEC 

ACOUSTIC/ HARDWIRE VERSIONS 132 COL UMNS 

ORIGINATE/ANSWER VERSIONS UPPER/ LOWER CASE 


U.S. Robotics now combines the price / performance leader in 300 Baud Modems 
wilh the pr ice /performance leader in hardcopy terminals lo bring you teleprinter 
capabili ty at incredible package prices. 

USR-310 Originate Acoustic Coupler + Teletype Mode l 43 KSR = S1195 

USR -330 Originate/Auto -Answer FCC Certified Modem 

+ Teletype Model 43 KS R = S1365 

USR-320 Auto -Answer FCC Certified Modem+ Te letype Model 43 RO = S1215 

Stand alone modems and teletype available , 

Teletype 43 KS R with RS232C . . .. S1095 

USR -310 Or iginate Acoust ic Coup ler 


!Operates with any standard telephone) . S139 

Dire cl ' Telco1 

Connect OAA 
Style Style 


USR -330 Originate/ Auto-Answer Modem . S324 S185 

USR -320 Auto -Answer Modem . . S299 Sl 60 

('F .C.C. Certified Package . Connection to phone lines via standard extension phone 

jack.) 

!'Connection to phone lines via CBS ·1001 FOAA which can be leased from phone 

company for approximately S5 .00/ mo . plus insta llation fee.) 


Interfaces for stand alone modems : 

USR -310 - RS232C only 

USR -320 and USR -330 - RS 232C and 20 ma. 

(Specify w11h order II both m1erlaces are 1equ1red. add SID to unit pr1ce l 

All pfoducts includt • 90 d•Y w•rr•nty •nd option•I .nnu.I m• inttnHct ,.ck•gt. Add 1% 

shi pp ing .nd hudling in tht contintnttl U.S. 

Illino is rnidtnts •dd 5% Stlts TH. 


U.S. ROBOTICS, INC. 
2440 N. lincoln/ Chicago. ll 60614/( 312) 528 -9045 
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Fl RST PASS 

ST ART 

INIT IALIZ E : PROMPT 
USE R FOR ADDRESSES 
OF P- CODE , 808 0, STACK 
SET PC : •O; W: •O; 

GET NEXT P-CODE 

_... 

YES 

~:C~D~• ~A :--i 
1_....~ OR J MP 

I OR J P C I 
L ____ _JNO 

W : z. W+ I 
T(W) : • ADDRESS IN 
CAL OR J MP OR 
JPC INSTRUCT IO N 

8 U 88LE SORT 
T HE ARRA Y T 

SET WO : •l;l : •I; 

INCREMENT I 

WO:, WO + I 
T (W O ) : • T(l ) ; 

NO 

YE S 

SECOND PASS FI X UP 

TIWO+I) : • 65535 
IN I TIA LIZE ARRAY D 
TO ZEROS 
SET P C : •O; K : • I ; 
U : • T(I); W: •I; 

N : •O; 

INCRE MENT N 

GET NE X T P-CODE 
K : • K +I; RO : • 0; 
V: •0 ; 

STO P 

YES 

Y ES 

D( W) : • P ; 
W:•W+l;RO : 'I 
U : • T I W); 

P : • E(N) ; 
J : •V AL UE OF 16 S IT 
WOR D AT MEMORY 
LOCATION P 

PUT D(J) IN 
MEMORY LOCATION P 

YES 

V : • I ; 

OP CODE : • OP CODE · 16 


Figure 2: A simplified flowchart of the translator. AO, A 7, .. .AB are pro­
gram segments for generating 8080 code for the p-code with peephole optimi­
zation as illustrated by the rules in table 4. Refer to table 5 for a description 
of the variables. 
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d) 	 Write the co rrec t address A bac k to 
memory loca tion P. 

Fi gure 2 is a simplifi ed fl owch art of the 
translator. The part fo r code ge nerati on is 
no t shown , but it ca n be eas ily understood 
by referring to tab les 3 and 4. Tab le lookup 
is done by bi nary search through the sorted 
tab le. The tab le elemen ts are entered sequ en­
tially durin g th e first pass. A simpl e bubbl e 
so rt algorith m is used to so rt the tab le. This 
meth od works fin e fo r sma ll Pasca l pro­
grams. For large r progra ms, and thu s more 
refer enced addresses, th e bubbl e so rt algo­
rithm is too slow because the num ber of 
comparisons is of o rder n 2 for n elements. A 
binary tree so rtin g algo ri thm with o rder 
n log n wi ll be used for our next vers ion of 
th e translator. 

The va ri ous entry points in th e runtime 
routines arc initi ali zed in the translator as 
a ser ies of string constants. Th ese hexadec i­
mal addresses arc converted to intege rs and 
pl aced in arrays so th ey can be accessed 
very Cd> il y l.itcr on . 

When execution begins, the program 
prompts the use r for start ing addresses of 
th e p-codc program, the output 8080 code, 
and star tin g and ending addresses of th e 
data stack. Th e fo ll owing three instru c­

tions are ge nerated to initi ali ze the data 
stack and poi nter: 

LXI H,STKl sta rting add rcss of data 
stack. 

LXI D,STK2 2's co mpl emen t of stack 
ending add ress. 

CA LL # l AOO runtim e rout ine (initiali ­
za t ion) 

T he program then begin s its first pass. 
Th e number of add ress references and ac tu al 
number of refe renced addresses are dis ­
played at the end of the first pass . During 
the second pass, cross references of p-code 
and 8080 addresses, which may be useful for 
future references, are li sted in hexadec im al 
for m. At the end of the transl ati on, sizes of 
the p-code program and 8080 code are 
displ ayed. 

Code Optimization 

Code optimi za ti on is a techni que em­
ployed by most compilers to improve the 
objec t code produced. Many sophi st icated 
code optimi zati on techniques are known 
today but are out sid e the scope of thi s 
article. We shall describe onl y one for m of 
loca l optimi za ti on technique whic h is be­
ing used in our project. Loca l optimi zat ion 

Table 4: Summary or peephole optimization. The goal is to reduce the size of the object program. The optimized code is more 
efficient than the unoptimized 8080 code. For the redundant store fix, the load instruction cannot be referenced elsewhere in 
the program. 

Source of optimization Example P-code 8080 code Optimized 8080 code 

R ed undant jump 
instructi ons 

beginning of a procedure 
w ith o ut inner p rocedure 

n : JMP 0 ,n + 1 JMP x no code generated 

R edundant loads 
and stores 

J :=J+5; A[J) := X; STO. LOO 
v,d 
v,d 

(as usual ) 
(as usual) 

(as usual) 
IN X O ; in crem ent stack 
IN X O ; po inter 

Repeated load of 
th e sam e var iable 

A[ J ) :=A[J) +Y; LOO 
LOO 

v,d 
v,d 

(as usual ) 
(as usual ) 

(as usual) 
CALL P21 ; copy 

INT instruct io n 
with sma ll co nstant 

procedure ca ll without 
parameter 

INT 0,0 LXI 
CALL 

H ,""0000 
INT 

no code generated 

procedure ca ll INT 0,n 

( - 3 <;; n <;; 2) 

LXI 
CALL 

H,2n 
IN T 

INX 
INX 

OCX 
OCX 

O} (repeat n t imes) 
0 n > O 

O} (repeat n ti m es) 
0 n < 0 

L oad negative 
constants 

B := - 20 ; LIT 

OPR 

0,n 

0 , 1 

LXI 
CA LL 
CALL 

B,n 
LIT 
P01 

L XI 
CA LL 

B,-n 
LIT 

Add and subt rac t 
small co nstants 
(n <;; 3) 

array subscripts 
A [J+2): = 
B[K - 1 I 
L := L + 1: 

LIT 

OPR 

LIT 

OPR 

0,n 

0,2 

0 ,n 

0,3 

L X I 
CA LL 
CALL 

LXI 
CALL 
CA L L 

B,n 
LIT 
P02 

B,n 
LIT 
P03 

CA LL P19 ; incremen t 
(repeat n times) 

CALL P20 ; decremen t 
(repeat n times) 

Load zeros P:=O; LIT 0,0 LXI 
CALL 

B, ,,0000 
LIT 

XRA 
INX 
ST AX 
INX 
STAX 

A 
0 
D 
0 
0 

'Must be an unreferenced p-code 
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Circle 73 on inquiry card. 

The GENERAL, designed for 
business and professional use by 
Xitan , places a self-contained 
microcomputer system into the " 
hands of a small businessman 
at an affordable price . It's 
flexible . reliable and expandable . 

Because anyone can learn to use it quickly, the GENERAL is 
cost-efficient and its typewriter-type keyboard is " abuse 
protected " so it rarely needs service. It boasts high-speed 
accuracy, and a 25-line 80 character flicker free video display 
provides optimum readability Over 150 pages of typed data can 
be stored in 2 diskettes for rapid access . Your business routine: 
general ledger. accounts payable and re ce ivable. payroll and other 
record-keeping functions can be brought on linel 

If you want to get your business on line . call The 
Microcomputer People ' at Computer Mart of New Jersey or 
Computer Mart of Pennsylvania . See Xitan 's GENERAL and satisfy 
yourself that our service capability is superb We won 't sell what 

we cannot ,@~
keep runn1ng 1 ~ 

'IIK.1111/////ll!!l!lll//////.11////!I11!/1 
Computer Mart of New Jersey 
501Roule27 . lsehn . NJ 08830 • 201 -283-0600 
Tue -Sat 10 00-6 00 • Tue & Thur 1119 00 

Computer Mart of Pennsylvania 
The M1cracompu rer 550 DeKalb Pike . Kmg al Prussia . PA 19406 • 215-265-2580 

People • Tue -Thur 11 00-9 00 • Fri & Sat 10 00-6 00 

is done within a straight line block of 
code with no jumps into or out of the mid­
dle of the block. Peephole optimi zation is 
one form of local optimization which ex­
amines on ly small pieces of object code. 

Since most code optim ization tec h­
niques are difficult to build in a syntax 
directed code generation algorithm, peep­
hole optimization is particularly useful in 
improving the intermediate code. Each im­
provement may lead to opportuniti es for 
further improvements. The technique can 
be applied repeatedly to get max imum op­
timization. In our translator, peephole op­
timization is app lied on ly once during the 
second pass. 

The goa l of optim ization is to minimize 
the size of the translated 8080 code and to 
increase executi on speed without sacrificing 
a lot of time during translation. The peep­
hole technique is quite sim pl e. It examines 
only a single code or two consecutive codes. 
Some redundant p-codes are obvious and 
can be easi ly recognized. For example, the 
JMP instruction generated at the beginning 
of a procedure block whic h does not con­
tain inne r blocks is redundant. Similarly, the 
p-code INT 0,0 (increment stack pointer) 
generated after a procedure call with no 
arguments can be eliminated. The biggest 
benefit comes from optimizing redundant 
load and store instructions, because they are 
relatively slow in the cu rren t implementa­
tion. For examp le , a LOD instruction im­
mediately fo ll owi ng a STO instruction of 
the same variable can be replaced by an 
increment stack pointer instruction, be­
cause the variable is st ill on the stack. How­
ever, if the LOD instruction has a label, 
ie: is being referenced somewhere in the 
program, we cannot be sure that the STO 
instruction is always executed immediately 
before the LOD instruction. 

Other sources of peephole optimization 
are the replacement of specific operations 
by more efficient instructions. Addition and 
subtraction of small constants (less than 4) 
occur frequently in array subscripts and loop 
counters. They can be replaced by repeated 
increment or decrement instructions. Some 
p-codes are trans lated in to in line 8080 code 
instead of a call to runtime routines. Table 
4 is a summ ary of peephole optimization 
used in the translator. Note that the opti­
mized code always takes less memory space 
than the unoptimized code. 

An Example 

The various modules of the compi ler sys­
tem have been described. Now let us look at 
a complete program exam pl e. Listing 1 
shows the compi lation, trans lation and exe­
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cution of a sample Pascal program. The pro­ T$ table of p-code address labels 

0$ table of 8080 address corresponding to address labels in array T$
gram is stored in a disk file with file name 
E table of forward references

T4. It is a so rting program that uses a binary W count of address references 

tree algorithm . As mentioned before, it is WO count of actual labels 


G count of forward references 
more efficient than a bubble sort algorithm. 
K p-code instruction counter 

The two subroutin es in this program will X memory location of current p -code 
be used in our next vers ion of th e translator 	 P 8080 program counter of the translated code 


F current op code
(written in Pasca l) . The main program begins V = 1 m eans indexed load or store 

by as kin g the user to input an integer K (K RO = 1 m eans current p-code is being referenced 


U program counter of the nex t referenced p-code
mu st be less th an 11 O) for th e number of 
items to be so rted. It then reads the K+1 

Table 5: Table of important variables and arrays in the translator program 
bytes of data starting fr om hexadecim al 

shown in flowchart form in figure 2. 
memory loca ti on 1AOO (th e location where 
runtime rou tines arc sto red). Th e data 

P-COOES START S AT 0000
items are read one at a tim e and proced ure WANT CODE PRINTED ? N 
ENTER is ca lled to build a bin ary tree with 0 ?ST4 

0 I PGM - - SORTING BY Bl~ARY TREE Listing 7: Compilation 
these items. Procedure TRA V is then ca ll ed 0 VAR 1,,1,K, N, NE.W , ltHEGEF:, and translation of a 
to traverse the tree recursively in the " left l T.L,R ,S , ARRAYC l1 0l OF 11n1cGu:. 

sample Pascal program . 
subtree.. root..right subtree" fash ion and the l 

l PROC ENTER <Nl, At the end of the trans­
data with so rted order is pl aced in array S. l VAR J INTEGEF:, lation, the ratio of p­2 BEGIN J =0 ; Fina ll y, ar ray S is printed. 

5 REPEAT code to 8080 code is 
Th e p-compil er ge nerates 145 p-codes (0 5 JF N<=TCJJ lHEt~ determined for refer­

9 IF LCJJ ~ ~ 0 THEN J =LlJJto 144) fo r this program. Afterwards, it uses 
17 EL SE BEGIN LCJJ =N~W . J 7 0 END ence purposes. 

a CHA IN statement (N orth Star BASIC) to 24 ELSE IF RCJJ () 0 THEN J =Rl Jl 
32 EL SE BEG It~ F;[ , IJ · =NULJ =•) EIWload the translato r program fr om disk , and 
39 UNTIL J=0 , 

ove rl ays the compil er. The trans lato r begin s 43 TCNEWJ , =N,NEW =NEW+l 
by Jsking the user to in put memory ad­ 48 ENO ; 

5ldresses o f runtime routines, p-codc pro­ 51 PROC lRAV CJ l; I TRAVERSE THE TREE 
gram, ou tput 8080 code and data stack. At 51 BEGIN IF UJJ 0 0 THEN TRAIJ(L(JJ >. 

62 S CKJ , =TCJJ;K =K +L
the end of the first pass, 20 ad dress refe r­ 70 JF RCJJ C> 0 THEN TRAV<RlJl l 
ences arc recorded. After sortin g, it is found 79 mo , 
th at there are onl y 15 actual label s. Output 80 

80 BEGIN IMA!Ni 
from the second pass of the translator is a 80 TC0J =255 ; NEW =0 ; 

86 REA0 (K l l;WRITE(l3,10l ;cross- reference of p-code program counter 92 FOR I ' =0 TOK DO BEGIN 
and memory add resses of th e correspondin g 99 Llll , =0;RCIJ =(<; EtHER < MEMCJ+ :~lA(10 J> fN(1 . 

116 K ' =0 ; TRAIJ( 0 );trans lated 8080 code. The leftm os t co l­
121 FOR I , =0 TO K-l DO WRITE ( ' '-~· CIH l . 

umn is the p-code program co unter. Hexa­ lA (1 WRITE < 13 , 10 ! 
144 END .decimal memory add resses are printed in 

INTERPRET< I ), OF: TRAN S LATE ( T J? T 
groups of 15 per lin e. With the excepti on *** P-C OOE TO 8080 TRAN SLATION triof the first one, onl y th e two low order >10DF: <HEX l OF PAS LIB ' 1A00 
hexadec im al digits arc printed. At th e end ADDR ( HEX l OF P-CO DE , 0000 

ADDA <HEX) OF OUTPUT 80B0 PGM · 0800of the second pass, 11 forward references S TA CK START ADOR ( HE X) 5000 
are recorded. A tota l of 766 bytes of 8080 S TAU< mo AODR ( HO:) 7FFF 
code are generated. Compared to the size 20 ~: EFEREN C E S 

15 >1 CTUAL LABEL S
of the p-codc program, the translated code 
is 1.32 times larger. Thi s ratio usually l'.1 (1~: (1 9 0(. (1 (. 12 17 lD 2~ 29 3 1 34 3B 41 49 4F '.ii 

15 0 8 ~·3 5E 66 6(: 6F 70 8~· BA 90 93 99 Al Af'; A<i' -· ranges between 1.05 and 1.35, depe11ding on 	
?~ 

30 08 B0 86 BE C. 4 ("? CD 05 [l[I E2 EB EE F3 Ff'; FO (1~. 


program stru cture and the types of state­ 45 090 E< 13 lB 2 1 LE 26 29 29 2F 3~· 30 42 45 4C .,-, 

60 095A 62 64 6( 72 7A 82 8 A 9 (1 8(1 95 9B A3 AB AFI
ments used. 
7~t 09 B2 BB ((1 C.8 (A CD 03 DB DE E4 E9 EF F2 	 F8 Ff

After translation is completed, control is 90 0A0l (17 OA tlF l ~· lB IE 24 27 2E 34 39 3F 45 4A 

105 0A 50 56 5C 5F t52 6B 6A 70 73 79 i'C i'E 83 89 3f
transfer red to the di sk operation system 
120 0A94 96 9B Al Ar AD AA A[I B3 B6 BO C3 C6 cc 02

(DOS). The runtime routin es arc loaded 135 0AD5 DB DE E4 E7 E9 EF F2 F8 FB FE 
11 FDRWARO REFEREtKE S from the di sk fil e, PAS.LIB, to hexadecimal 

P-CODE . 14 5 IN S TRLI CTIOl< S 
memory location 1AOO. Then execut ion 8 080 . 766 B'!T ES 
may begin by typing a JPxxxx command P -C OOE , 8080 = 1 . 3206897 

* EtW TRAN SLATI ON :t(jump to xxxx). where xxxx is the starting BYE 
hexadec im al memory add ress of the trans­ :tLF PAS . LIB 1A00 

t:JPC18(10la ted code. In li sting 1, two separate runs ? 7 
arc shown: the first one sorts eight numbers 29 34 34 35 43 4 3 235 242 

~: JP0800(K+1 with K = 7) and the second sorts 21 	 ?20 
numbers. The use r may get back to BASIC 0 1 5 25 29 29 ~~ 33 34 3 4 35 35 4~ 43 4 J 112 11 3 20 1 235 2 4 2 2 44 

:i:JP 2 A04 by typing JP2A04, wh ere 2A04 is th e entry REAl•'l 
point of BASI C. (The comm and !CHR$(129) 	 I CHF::J ( 129) 
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is an immediate BASIC statement used to 
turn off the printer.) 

Summary 

Compilers for high leve l languages are 
large, nontrivial programs. Their implemen­
tation usuall y requires a signi ficant amount 
of com puter system resources and hum an 
effort. Although our avai labl e system re­
sources were limited, both in hardware and 
software, we managed to fini sh the boot­
strap compi ler within a rel at ively short 
time peri od. The reason is obv ious: Th e 
Pascal subset we implemented is small. We 
fo llowed the same approach profess ionals 
use fo r implement ing portable Pascal com­
pil ers on mainframe com pu ters. Syntax di a­
grams, which define the subset langu age, are 
used to construct the sy ntax directed, top­
down parser of the compi ler. The generation 
of p-code is also syntax directed. P-code is 
relocata bl e and portab le , and its interpreter 
can be easily implemented on most micro­
computers. 

There are several features that are uniqu e 
to our com piler project. First, the bootstrap 
compiler was written in BAS IC {N orth Star 
di sk BASIC). Alth ough BASIC is not an ap­
propriate language for comp iler writing, it is 

BYTE Listing Service 

offers the 

"Tiny" Pascal Compiler 

The p-code to 8080 conversion program (written in North Star BASIC), 
the 8080 runtime routines, and a reprint of the 3 part article "A 'Tiny' Pascal 
Compiler" are available from the BYTE Listing Service for $3 postage paid. 
Please use the coupon belo w and order BYTE Listing # LS 700. 
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the onl y hi gh level langu age avai lab le in our 
system. Its abi li ty to perform recursive func­
t ion ca ll s proved essenti al in simpli fy ing the 
implementation of the compil er. Secondly, 
instead of writing a p-code interpreter in 
assembly language, a p-code to 8080 ma­
chine code translator was wr it ten in BASI C. 
The translated code can be ex pected to run 
more th an twice as fast as interpreting p­
codes. A p-code interpreter with debug fac il ­
iti es was also written {in Pascal). It can be 
used to debug p-codc programs. Third ly, 
minor extens ions to the subset language 
were implemented. Absolute address ing of 
memory locations and mac hine language in­
terface are desir ab le features for microcom­
pu ter systems. The ava il ab ility of hexadeci­
mal constants and 10 conversions provides 
much user convenie nce. 

Presently , the bootstrap compil er is very 
slow. It compil es at the rate of about eight 
lines per minute for a very dense Pascal pro­
gram {using North Star BASIC with a 2 MHz 
8080 processor). With some refinement in 
the compil er and runtime routines, the 
Pasca l version of the compil er can be ex­
pected to run 25 times faste r, o r app roxi­
mately 200 lines per minu te. 

Completion of the bootstrap compil er is 
onl y a milestone in our compil er pro ject. 
There are many tasks still to be done. 
Logicall y the next step is to write the t rans­
lato r and then the p-com piler in the Pasca l 
subset and compi le them usin g the BAS IC 
version of the compi ler. Since the com­
pil er source and p-codes are big, there 
may be a minor prob lem in memory man­
agement. It may be necessary to write th e 
p-codes onto disk to save memory. After 
these two programs have bee n debugged, any 
fu rther development can be done in Pasca l 
without the BASI C interpreter. It would be 
qui te interest in g to have the compil er (in 
ob ject code) compil e itse lf {in source code) 
and use the output object code to compil e 
itself aga in. After each comp il at ion, the ob­
ject code cou ld be compared with the prev i­
ous one to prov ide a means of verification. 

More Pasca l features or extensions can 
be imp lemented one step at a time. They 
may include character type and poin te r type 
variables, disk 10 capabi li ties, floating point 
ari thmetic, multidimens ional arrays and 
bui lt-in functions. It is also necessary to im ­
prove the erro r di agnosis and recovery 
scheme of the compil er. Further develop­
ment should be ai med at use r convenience. 
A dynamic debugging package that can dis­
play and alter the va lues of vari ab les as 
specified by name at runtime wou ld be 
des irable. Ultimate ly, we hope to see a 
Pascal system that is as conve nient and easy 
to use as an interact ive BASIC system.• 



Printer Interfaces for SOL Computer 

New Modem 
Provides Cost Effective 
Network Control 

The 2400 DCM, Diagnostic Con­
trolled Modem, provides control of a 
communications network. The diagnos­
tics are contained within the master and 
remote site modems and provide a 
secondary channel with command mode 
procedures. Test and control of the 
remote site modems are performed over 
this secondary channel without inter­
ference to mainstream transmission . 

Standard features include large scale 
integration logic, built-in test pattern 
generator and detector, EIA standard 
RS-232 interface, and on line compati· 
bility with Bell system 201 B and 201 C 
data sets. 

The 2400 DCM lines of modems 
range in price from $800 to $1600. Con­
tact Penril Corp, 5520 Randolph Rd, 
Rockvil le MD 20852. • 

Circle 583 on inquiry card . 

Two new printer interfaces for the 
SOL computer have been announced by 
Processor Technology Corp, 7100 
Johnson Industrial Dr, Pleasanton CA 
94566. 

The SOL Hytype I mounts inside 
any Diablo Series 1200 printer, connec­
ting it directly to the back of the SOL. 
Similarly, the SOL Hy type 11 printer 
interface works with the Diablo Series 
1300 printer. The installation package 
includes a fully assembled , tested and 

burned in printed circuit board,software , 
all cables, and mounting hardware. The 
printer can be restored to its original 
condition if required. 

Hytype driver software is included on 
a CUTS format cassette along with a 
source listing. The driver software may 
be modified to suit a particular applica­
tion. 

The price for both the Hytype I and 
Hy type 11 is $150. • 

Circle 580 on inquiry card. 

New Modem Assembly Houses 
Two Com Data Series 330 Modems 

The 330-2 R-0 modem assembly 
houses two Com Data Series 330 modems 
and provides display ·of four control 
functions and two data functions. The 
assembly may be used to house two 300 
bps modems, one 300 and one 1200 bps 
modem, two 1200 bps modems, or one 
1200 bps modem with reverse channel. 
The 300 Series modems are Bell 113B 
or 202 compatible and are available for 
leased line or auto answer applications. 
Since the assembly is compatible with 
the 330 rack mount se ries, its use at 
the terminal end permits maximum in­
terchangeability of modems at both 
ends of the communications link. The 
330-2R-O is priced at $150. The 330 
Series modem prices range from $150 to 
$225. Contact ComData Corp, 8115 N 
Monticello Av, Skokie IL 60076.• 

Circle 582 on 1nquuy card . 

Speech Recognition System 

The SR/ 8 is a microprocessor sp eech 
recognition system th a t identifies up to 
16 spoken words or phrases and which 
can be interfaced to any computer 
system. The S R/8 is trained for indi­
vidual speakers and vocabul a ries by 
hearing each of th e vocabulary words or 
phrases several times. From this training 
data , the SR/8 computes a prototy pe 
pattern describin g each voiced input. 
These prototype patterns are then used 
to identify new spoken inputs vi a a 
dec ision process. 

The system also has the ca pability 
to reject voice inputs th a t are not 
ac oustically close to the prototype 
patterns derived during training, such 
as command s not in the vocabulary set 
or extraneou s noises. 

The system is avail able for $55 0 or as 
a self-contained, sta nd alone system 
with power supply and control panel 
for $975 . Contact Phonics Inc, POB 
62275, Sunnyvale CA 94087. • 

Circle 581 on 1nqu1r y car d . 
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Conductive Foam Protects 
Static Sensitive Components 

New AC Power Conditioner 

The new Voltector Series 5 AC 
power conditioner protects microcompu­
ters and other sensitive electroni c eq uip­
ment from power line noise and high 

energy transients, sav ing the cost of a 
dedicated line. The Series 5 provides 
both co mmon and transverse mode pro­
tection aga inst RF (radio frequency) 
noise and against the destructive su rge s, 
spikes and transients that enter a build­
ing o n the prim ary power line servicing 
it. 

The cond iti oner is eq uipp ed with a 
green pilot light to ind icate ready . It 
limits up to 2500 V spikes to safe levels 
and provides attenu at ion of frequencies 
above the line frequency. The Series 5 is 
interna ll y fused and rated for 5, 10, 15 
and 20 A at 120 V from 50 to 400 Hz. 

Prices are: $ 169 5 A 0.6 kVA, $195 
lOA 1.2 kVA, $24815A 1.8 kVA,and 
$327 20 A 2.4 kVA. Units are covered 
by a 5 year warranty. Contact Pilgrim 
Electric Company, 29 Cain Dr , Plai n­
view NY 11803 .• 

Circle 614 on inquiry card. 

New EROM-Erasing Ultraviolet Lamp 

The introduction of a new erasab le 
read only memory erasi ng ultraviolet 
lamp has been annou nced by Spec­
tronics Corp, 956 Brush Hollow Rd, 
Westbury NY 11590. Des ignated the 
Spec troline PE-24T, the unit wi ll erase 

up t o nine integrated circuits in 12 
minutes. Th e double tube constru ct ion 
and specular reflector provide broad, 
intense and uni form ultraviolet dis­
tribution . 

Safety features in cl ud e two high 
intensity ultraviolet tubes fully shi eld ed 
within an anodized al uminum housing, 
and a safety interlock to prevent the 
unit from opera ting when the tray is 
no t f ull y inserted. 

A co ndu cti ve foam pad holds th e 
integrated circ uits in place during ex­
posure and prevents elec trostat ic build­
up while protecting the integrated 
circu its from poss ibl e sta ti c cha nge. A 
60 m inute timer is in cluded for auto­
matic sh utoff of the unit.• 

Ci rcle 615 on 1nQutry card . 

Electrically conductive foam for 
packaging int egrated circu its, hybrid 
circuits, CMOS, microprocessor chips 
an d o th er sta ti c sensi tive devices has 
bee n introduced by Charleswater Prod­
ucts Inc, 3 Walnut Park , Wellesley MA 
02181 . 

The foam is an electr ical l y co ndu c­
tive packaging materia l that protects 
devices affec ted by both physical shock 
and static discharge. Available in low 
density for cushio nin g and in high 
density for insert ing leads directly, the 
foam is unaffected by relat ive humidity. 
This conductive foam is available in 
thicknesses from 0.125 to 2.25 in ches 
(0 .32 to 5.72 cm) in 25 by 75 inch 
sheets (63.5 by 190 cm). Prices start at 
$18.50 per sheet. Li terature and samples 
are ava il able on request. • 

Circle 6 16 on 1nqu1ry card . 

Self-Contained Power Desoldering System The new Pacente r series of eq uip­
ment has been announced by Pace Inc, 
9329 Fraser St, Silver Spring MD 209 10. 
The Model PC-20 D-Sodr System is the 
first equipment to be marketed in this 
series. 

The PC-20 is a lightweight, self­
contained power deso lderi ng system. 
Incorporating Pace's "wh isper quiet " 
minipump, th e under 7Y2 pound (3.4 kg) 
system prov ides low cost operation with 
high performance. 

The PC-20 features Pace's Sod r-X­
T ractor handpiece with " Thermo Drive" 
heat co nt ro l. The power source prov id es 
a variable AC ou tput for tip tempera­
ture co nt ro l ; vacuum supply wi th quick 
con nect vacu um outpu t; dual f iltrati o n 
system including plug-in filter; auxi li ary 
ground lug; and foot pedal co ntro ll ed 
operation. A hot cubby is provided for 
holding the handpiece and an assort­
ment of Pace Super Tips is furnished 
with each system.• 

Circle 617 on inquiry card . 
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THE BEST FOR BOTH WORLDS 
Factory prime electronic equipment for both the 
discerning hobbyist and the professional 

TheNew 
HobbyWorld 
Catalog 
Your source for factory prime, professional 
quality equipment. Computers, add-on boards, 
IC's, sockets, resistors, supplies, tools, test 
equipment, books, and more. Shop your buy list 
at Hobby World . You'll find what you want, and at 
a solid savings. 

This month's specials. 

16K MEMORY ADD-ON FOR APPLE 
ORTRS-80 
Hobby World price is only $128.00 (specify when 
ordering) 

NEW FROM SSM. THE CB-1 8080 CPU BOARD AT A 
HOBBY WORLD SUPER SPECIAL. (See SSM ad for specs) 
It 's Loaded. It's Blue. IT'S ONLY $119.95 

THE NEW ELENCO 31/2 DIGIT SOLID 
STATE MULTIMETER 
The ultimate in performance: measures resistance to 
.01 ohms, voltage to 100 micro-volts, current to one 
micro-amp. Assembled and tested , with 2-Year 
warranty. Lists at $99.95. Hobby World : $74.95 

WAHL ISO-TIP CORDLESS SOLDERING IRON 
Includes ni-cad batteries and wall plug transformer. 
Lists at $19. 95, but Hobby World has it for $14. 95! 

S-100 WIRE WRAP BOARD 
Over 3600 holes, for super versatility. Provisions for 4 
regu lators . Double-sided, plate-through. Al l S·100 pins 
labelled for number and signal. The PT-1 . Hobby World 
Price : Only $30.00 

Hobby Wor ld TELEPHONE ORDERS 
19355 Business Center Drive N6 Inside Callf: 213 886·9200 
Northridge. CA 91324 Outside Callf: 800 423·5387 

Order by moil . Just wr ite . Or order by phone.Toll free outside 
Col1fornio 

SEND ME A CATALOGI 

Name 

Address 

City State 

Satisfaction 100% Guaranteed 

Circle 170 on inqu iry ca rd . 

Hobby World Carries TAB Booksl Affordable bocks for 
the hobbyist. Hobby World helps out with a 10% 
discount. (Order by number, and don't forget the 10% 
discount) 

Computer Circuits and How 
They Work *538 

UST PRICE 

$5.95 

Beginner 's Guide to 
Computer Logic *548 $5.95 

Computer Technician 's 
Handbook *554 $9.95 

Build Your Own Working 
Robot *841 $5.95 

Programming 
Microprocessors *985 $6.95 

Beginner 's Guide to 
Computer Programming *574 $9.95 

Digital Electronics : 
Principles and Practice *585 $5.95 

Microprocessor/Micro­
programming Handbook #785 $6.95 

Computer Programming 
Handbook *752 $9.95 

SEND ME THE FOLLOWING SPECIALS! 

Item Quantity Price 

Postage /Handling 51 50 

Coliforn10 Residents odd 6% Soles Tax 
Charge My MC ,, 

VISA 
Signature_______________ 

Expiration._ _ _____________ 
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SD5 Modular Solder and Desolder 
SystemWb~t's N~wP 

Shielded Motherboard Compatible with S-100 Computer Systems 

glass epoxy. Th e board is designed to 
eliminate bus noise caused by unwanted 
coup ling between adjacent lines on the 
motherboard in S-100 computer sys­
tems. The use of substanti al grou(ld 
traces between adjacent bus lines o n this 
board el iminates line t o line cou pling. 
The motherboard co mes in a 16 slot 
co n figuration, f its any sta nd ard chass is 
and requires no so ld e_ring. Pri ce for the 
motherboard is $190 assembl ed and 
tested and $150 in kit form. For more 

Compatible with the S·l 00 computer information co ntact Artec, 605 Old 
systems, the Artec shie lded motherboard County Rd, San Car los CA 94070.• 
is made of 0.125 inch (0.32 cm) FR4 Ci rcle 637 on inqu iry card . 

Microcomputer Training and Development System 

The TDS-M68 microcomputer train­
ing and development sys te m offers the 
personal computer enthusiast an 
integrated system complete with micro· 
computer, self· teaching lab manual, text­
book and experimenter's lab package. 
This complete and self-contained system 
brings together al l the ingredients needed 
for a hands-on training course aimed at 

those who need to develop working 
capab ility wi th microcompu ters. 

The system uses the M6800 m icro­
computer and features 2 K bytes of 
memory (expandable to 8 K by tes by 
simply addi ng the memory integrated 
circu its), a lab manual th at guides the 
user step by step through the lea rning 
process, a lab package tha t includ es 
computer devices (LEDs, re lays, small 
motors, etc) that are interfaced to and 
co ntro ll ed by the co m puter, plus a prac­
tical, app licatio ns orie n ted textbook 
coveri ng programming, interfacing and 
app li cat ion concepts. An instructor's 
gu ide and overhead transparencies are 
also ava il ab le. 

Six general purpose 10 ports, util­
izi ng the SwTPC bus co nf igu ra ti on , 
accept a line of in te rface boards that 
in clud es parallel and seria l 10 ports, 
cassette in terface , inter rupt t im er, 
ca lculator mod ul e, erasab le read on ly 
memory programmer, etc. 

All items are ava ilabl e separately or 
as a total package. A descriptive bro­
ch ure is ava il able f rom T echnica l Devices 
Ltd, ·1138 Main St, Winnipeg, Manitoba 
CANADA R2W 3F3 .• 

Circle 638 on inquiry card . 

Th e S D5 modular sol der and de­
sol der system co nsists of a 1 pound 
(0.45 kg) spool of hermeticall y sealed 
MIL spec so ld er with a D5 desolder 
w ick dispenser tool sna pped into the 
core of the spool. Th e S D5 is a sim pie, 
pract ica l so lution to the problem of 
alterna ting between so ldering and de­
so lderi ng. The unit is co mpletely refill­
able. 

The des ign of th e removable D5 
desoldering tool all ows it to retreat or 
snap in or out of the so ld er spoo l for the 
convenience of the user. Th e tool has a 
2Y, inch (6.3 cm) heat resistant Teflon 
probe permitting pinpoint wick appli ca­
tio n even in densel y packed electro nics. 

All compo nents of the SD5 syste m 
are availa bl e packaged for sa le se parate ly 
as well as comple t e units. Solder is pro­
vid ed in 16, 18 and 21 gauge in th e 
fo l low ing all oys : 63 / 37 (eutect ic), 60/ 
40, 50/50 and 40/60. The wick is avai l ­
able in two ga uges, 0.06 inch and 0.10 
inch (0 .1 5 and 0.25 cm) to cover all 
desoldering requirements. 

For more information co ntact Chem­
tro ni cs Inc, So ld er Pro du cts Di visio n, 
45 Hoffman Av, Hauppauge NY 11787 .• 

Circle 640 on 1nqu1ry card . 

New Wire Wrap Panel and Card Catalog 

Microcomputer Program ming Home 
Study Course 

A home stud y co urse in microco m­
puter programming fo r beginners is avail ­
ab le from Logical Services Inc, 1080H 
E Du ane Av, Sunnyvale CA 94086. The 
Modu-Learn course presents systemat ic 
software design techniqu es and struc­
tured program ming in ten instructional 
lessons com pl ete w i th problems, solu · 
lions, and practical examples in 8080 
and 8050 assemb ly language. Back ­
groun d material o n microcomputer ar­
chitecture, hardware and software trade­
offs and useful reference ta bl es are in ­
cluded in this book of over 500 pages. It 
is co nve nientl y bound in a no tebook fo r 
easy reference. 

The price is $49.95.• 
Circle 639 on inquiry card . 

This 28 page brochure covers EECO's 
newest pin in board t y pe A LA w ire wra p 
panels, cards, drawers and frames. Prod­
ucts are documented with photos, de­
scr iptio ns, specificat ions, outline draw­
in gs and prices. 

Write EECO, 1441 Chestnut Av, 
Santa Ana CA 92701 for this brochure.• 

Circle 641 on inquiry card. 
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~--------------:.,yo~::c>~
PLACE ORDERS TOLL FREE: 800/421-5809 Continental U.S. 

800/262-1710 inside California 

JADE8080A 
with full documentation 
Kit $100.00 
Assm. & Tested $149,95 
Bare Board $30.00 

JADEZ80 
with provisions for ONBOARD 
2708 and POWER ON JUMP 

Kit 
~ 

Assm. & Tested 
$135.00 
$185.00 

~ 
Kit $149.95 

EXPAND0·64 KIT Assm. & Tested $199.95 
U ses 4116 (16Kx1) Bare Boar d $35.00 

Dynamic RAM's, can be MD-690a CPU BOARD 
expanded in 16K increments S-100 Compatible 6800 MPU 
up to 64K. 1 K x 8 RAM, PROM 

16K $ 260.00 expandable to 10 K. 

32K $579.oo 1---------s_1_9_9._9_5_ _. 
2.75 24K $325.00 48K $757.00U8 a-;;3;.;;2;.;.K;....______..s..4..o..o.....o ... 0 __6..4..K-...________s_9_2_5_.o..,o'""' 

2~58 .. JADE PARALLEL/SERIAL 
6.45 pplcz II INTERFACE 

20.00 .._,. S-100 compatible, 2 serial 
~g: gg COl111>'J~ 1/0 ports, l parallel 1/0. 
18.50 Kit JG-P/S $124.95 

One of the bes t "Total Package" Ass. & Tested 
home and bu siness computers on JG-P/SA $179.9510.95 
the market. "Basic" 1n ROM, 

5.25 Color Graphics, F loating Point 
8.25 Basic Package, e tc. 
5.25 

Bare Board 
with manual $30.00 

FLOPPY DISK INTERFACE 
JADE F LOPPY DISK (Tarbell5.95 16K version only $1,095.00 

9.00 t------------------4 
9.00 

4 .00 
6 .60 

11.25 
16.95 

8 .65 
11.00 
9.25 

4116 {16K x 1, 300ns) 
MEMORY EXPANSION KIT 
Dynamic RAM chip can be 
used for expanding APPLE 11 
or TRS-80 . Instructions incl. 

8 for $98.00 

board) 
Kit 
Assm. & Tested 

$175.00 
$250.00 

S. D. Computer Products 
"Versa Floppy" 
Kit 
Assm. & Tested 

$159.95 
$189.95 

12.oo t---------------t MOTHER BOARDS, 
S-100 STYLE 

28 .75 
8.75 
2.50 
6 .00 

8.00 
11 .95 
10.00 
9.25 

15.95 
15.95 
15.95 
15.95 

EPROM BOARD KITS 
RAM'N'ROM 
(l 6 K any EPROM) 
MR-8 (l K RAM, uses 
2708) 
M R-16 (1 K RAM, uses 
2716) 
EPM-1 (uses up to 4 K 
of 1702) 
JG8,l6 (uses 2708 or 
271 ) 

$117.00 

$99.50 

$99.50 

$59.95 

$59.95 

9-Slot "Little Mother" 
K it $85.00 
Assm. & Tested $99.00 
Bare Board $35.00 
13-Slot with front panel slot 
Kit $95.00 
Assm. & Tested $110.00 
Bare Board $40.00 
22-Slot 

THE PIGGY IS COMING! t---A-ss_m_. &-T-es-te_d_s_1_4_9._oo---1 
~rn t--.....------------1 
6. 75 
6.75 
9 .75 

10.95 
10.95 
10.95 ~ 

GOLD PLATED 
S-100 EDGE CONNECTORS 
Soldertail $3.25 each 

l 0 for $30.00 
Wire Wrap $4.50 each 

1 O for $40.00 

TlJ-~ 
Convert your T . V. set into a 
Video Monitor 
Kit $8.95 

JADE VIDEO INTERFACE 
S-1 00 Compatible Serial 
Interface with Sockets Included. 
Kit $117.95 
Assm. & Tested $159.95 
Bare Boa rd with 
manual $35.00 

SHUGART DISK DRIVES 

SA 400 $295.00 
Single-density 5'/•", 35 track 
drive. 

SA801 R $495.00 
Single-sided 8" floppy disc 
dri ve. 

OM 2700-S $750.00 
Includes SA8O1 R disk drive, 
10'' x 10'' x 16'' cabinet, 
power supply, data cable, fan, 
AC line filter. 

STATIC RAM BOARDS 
JADE BK 
Kit JG8K (450ns) $125.95 

A THE DISCONTINUED 
~o=t C::~ic KITS 

ARE STILL AVAILABLE 
WHILE SUPPLY LASTS'. 
MICROPROCESSORS 
F8 
z00 
Z80A 
CDP1802CD 
2650 
AM2901 
6502 
6800 
6802 
8008·1 
8035 
8035 - 8 
8080>; 
8085 
TMS9900TL 

BOBOA SUPPORT DEVICES 
8212 
8214 
8216 
8224 
8224-4 
8226 
8228 
8238 
8243 
8251 
8253 
8255 
8257 
8259 
8275 
8279 

USRT 
52350 

UARTS 
AY5-1013A 
AY5· 1014A 
TA16028 
TMS6011 
IM6402 
IM6403 

6800 PRODUCT 
6810P 
68 21P 
6828P 
6834P 
6850P 
6852P 
:S60P 

6862P 
6871P 
5875P 
0880P 
688 10P 

KIM 
6102 
6502 
6520 
6522 
6530 
6530-002 
6530·003 
6530-004 
6530·005 
6532 

CHARACTER GENERATORS 
2513 Upper f· 12±.5) 
2513 Lower I· 12 ±..5) 
2513 Upper ISvolt) 
2513 Lower (5 vo lt) 
MCM6571 Up Scan 
MCM6571A Down Scan 

PROM'S 
1702A 
2708 
271615+ 12)TI 
m~ ~~! INTL 
DYNAMIC RAMS 

~l8.P ' 4116 
21078-4 
TMS4027 
MM5270 
MM5280 

STATIC RAMS 1-24 
21 L02 1.50 
21 L02 1.75 
2101 ·1 2.95 
2111 · 1 3.25 
2112-1 2.95 
2114L 9.50 
2114L 10.50 
TMS4044 8.95 
TMS4044 9.95 
4200A 10.95 
FLOPPY DISC CONTROLLER 
1771 801 
178 1 

KEYBOARD CHIPS 
AY5·2376 
AY5-3600 
MM5740 
MM574 3 

16 .95 
20.00 
25.00 
17.95 
19.95 
20.00 
11.95 
16.95 
25.00 
12.95 
20.00 
21.00 
10.00 
23.00 
49.95 

ug
2.75 

~~g 

EXPAND0-32 KIT 
U ses 4115 (8Kx 1) 
Dynamic RAM's, can be 
expanded in BK increments 
up to 32K. 

SK $ 179.00 
16K $255.oo 

25.5.0000 ..-------------------------.. 
38 .00 

8 .95 

_:r~ I •::E:23.40 

i 6.00 
4.00 
3.95 

Computer Products 
4.00 
4.50 4901 W. ROSECRANS AVENUE 
3.60 

Department "B"25-99 
1.20 HAWTHORNE, CALIF. 90250
1.50 
2.60 
3.00 
2.65 Cards 
8.00 ~ Welcome9.00 
8.00 L=:.:
8. 75 
9.25 

Cash, Checks, Money Orders, and Credit Cards39.95 
69.95 accepted. Add freight charge of $2.50 for o rders 

under 10-lbs. Add 6 % sa les tax on all parts 
d el ivered in California. Discounts available at13.75 
OEM quantities.13.75 

18.00 
18.00 WRITE FOR OUR FREE CATALOG ! 

Assm. & Tested 
JG8KA(250ns) $139.75 
Kit JG8K (250ns) $149.75 
Assm. & Tested 
JG8KA (250ns) $169.75 
Bare Board wit hout 
parts $25.00 
16K -Uses 2114's (lo power) 
Assm & T ested 
RAM 16 (2 5 0 ns) $375.00 
Assm. & Tested 
16 B (4 50 ns) $325.00 
Mem-2 Kit (2 50 ns) $285.00 
16K Static with memory 
management 
Assem.& Tested 
RAM 65 (250ns) $390.00 
Assm. & Tested 
RAM 65B (450ns) $350.00 
Seals 32K 
Assm. & Tested 
JG 32 (250 ns) $795.00 
Ass m. & T ested 
JG32B (450ns) $725.00 
K it JG 32 K (2 50ns) $575.00 
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PERIPHERALS Automatic Answer and Dial Modem 
for LSl-11 

New Color Graphics Data Terminal 

This standard graphic data terminal, 
designated 8001 G, is an addition to th e 
ln tecolor 8001 product series. The stan-

Complete Dumb Terminal on an 
S-100 Board 

The Naked T erminal is an S-10U 
module th at functions with a keyboard 
and video monitor. It co ntains a micro­
processor with memory, software drivers 
and internal bus and displays 80 charac ­
ters by 24 lines, using both upper and 
lower case characters in a 5 by 7 font. 
I t features half duplex, ful l duplex and 
a block mode which al lows editing be­
fore transmi ssio n. Editing is aided by 
an ad dressabl e cursor. Switch selectable 
features include bl ac k on white or white 
on black, blinking or nonblinking under­
line cursor, and va ri ab le bps rates. Soft­
ware is not required. 

The term in al can be configured by 
a dual -in-line package switch to drop 
into an exis tin g sys tem , replacing th e 
seria l input and output (10) card and 
stand alone term in al without making 
any changes to software . 

The Naked Terminal is co mpletel y 
assemb led , socke ted, tes ted and burned 
in , and carries a full year guarantee. For 
more information about this terminal, 
write to Dynabyte Inc, 4020 Fdbian, 
Palo Alto CA 94303. • 

Circle 573 on 1nqu 1ry card. 
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dard features of th e terminal are : com ­
plete graphic software, se lection of eight 
foreground and background co lors, 19 
inch co lor video tube, se lectabl e bps rate 
to 9600, RS-232C connection, 48 lin es 
and 80 characters per lin e, page roll, in­
sert and del ete - character or line, and 
64 ISA special characters. The graphic 
software all ows the user to plot bar 
graphs in both horizontal and vertical 
directions, plot points, lin es and vectors 
by specifying the coordinates in a matrix 
of 160 by 192. Each graphic mod e is 
specified by codes th at ca n be initiated 
by keyboard or host computer through 
RS-232C. The 8001 G is priced at $2750 
in quant ities of one to 24 or $1925 on a 
cash basis or in large quantities. For fur­
ther information contact Intelligent Sys­
tems Corp, 5965 Peachtree Corners 
E, Norcross GA 30071. • 

Circle 571 on inquiry ca rd . 

Voice Input For Apple II Computer 

An automatic answer and dial, low 
speed modem for the Digital Equipment 
Corp (DEC) LSl-11, LSl-11/2 , and 
PDP-11 /03 computer fam ilies is avail able 
from Nortek Inc, 2432 NW Johnson, 
Portland OR 97210. The co mplete 
system, contained on a dual width 
board , provides comp uter controlled 
answer ing and origination of data 
commun icat ion functions when used in 
conjun ction with a TELCO CBS type 
DAA unit. Software se lectable trans­
mission rates include 110, 134.5, 300, 
and 600 bps. Number of data bits and 
parity are also software selectable , 
enabling use with most avai lable data 
commu ni cat ions terminals. Emu lating 
a DEC DLV-11E se ri al interface, the 
modem is software transparent to the 
TR-11 V3 and TSX operating systems 
when used in automatic answer mode. 

The basic unit includes interconnect­
ing cable for the DAA, software for an 
automatic dialing device handler, and is 
priced at $65 0 . Additional software is 
avail ab le for intellige n t terminal use. • 

Circle 572 on inquiry card . 

A new voice datd input unit for th e 
Appl e II computer has been announ ced 
by Heu ri st ics Inc, 900 N San Antonio 
Rd , Los Altos CA 94022 . Known as 
Speechlab Model 20A, it feature> d 
32 word vocab ul ary, fast real time 
response and the capabil it y of multiple 
trai nin g sampl es for high accurdcy. 

The unit comp lies with App le II 
computer " smart " peripheral conve n­
tions and interfaces directl y with use r 
written BAS IC programs. Th e program 
is co ntained on an on board progr.1m­

mable redd only memory wh ich is 
au tom,llica ll y executed by th e Apple II 
monitor progrdm when speec h input is 
desired. 

A hi gh fidelity m icro phone and a 
user m<1nu al with six demonstrat ion 
programs (i ncluding M aste rmind, black­
jack and Shooting Stars) written in 
Apple BASIC are included. The price is 
$189 and the unit ca n be obta in ed from 
Heuri st ics, 900 N Sdn Antonio Rd , 
Los Al [OS CA 94022.• 

Circle 5 74 on inquiry card . 
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Introducing

the simple 


TRS-80 Up-grade 


Fast, easy, guaranteed 
expansion to 16K 
at less than half the 
price of Radio Shack. 

Ithaca Audio makes 
it simple 

No false starts and finding you need 
some little item or special tool. Our 'Kit 
contains all the parts : 8 prime dynamic 
RAMs and a complete set of preprogrammed 
jumpers. No matter which model you have 
(even if you later purchase Level II software), 
you 're covered. 

Complete Instructions 
Our easy-to-follow directions cut instal­

lation time to just minutes. You oan do it 
yourself-with no soldering! All you need is 
a household screwdriver. 

Available now, only $140 
100°/o Guarantee Order from your favorite retailer. If by 

Like our kit, simple: if a part ever fails, we chance he hasn't stocked them yet we'll ship 
replace if, FREE. him your Kit right away. 

For technical assistance call or write to: 
0 
u 
::> 
<{ ., ITHACA 
? 
u., AUDIO 
.... "' Phone: 607 /273-3271 "' 
.. P.O. Box 91 Ithaca, New York 14850 


Available off-the-shelf at these fine computer dealers. 
AL: Huntsville: Computerland , 3020 University Drive. N.W., (205) 539-1200. CA: Berkeley: Byte Shop, 1514 University Ave.. (415) 845-6366. Marina Del Ray: Base2, 13480Beach Ave .. 
(213) 822-4499. Mt. View: Digital Deli , 80 W. El Camino, (415) 961-2670. DE: Newark : Computerland of Delaware, Astra Shopping Center, Kirkwood Highway, (303) 738-9656. FL: 
Tampa: Microcomputer Systems. 144 South Dale Mabry, (813) 879-4301 . IL: Niles: Computerland, 9511 North Milwaukee Ave., (312) 967-1714. Oak Lawn: Computerland, 10935 
South Cicero Ave., (312) 422-8080. KS: Overland Park: Personal Computer Center, 3819West95th St. , (913) 649-5942. Wichita: Computer Systems Design, 906 North Main St. , (316) 
26~1120. KY: Louisville: Computerland, 813-B Lyndon Lane, (502) 42~8308. MA: Cambridge: Computer Shop, 288 Norfolk St. , (617) 661-2670. MD: Rockville: Computerland, 
16065 Frederick Rd., (301) 948-7676. Ml: Royal Oak : ComputerMart, 1800W. 14 Mile Rd., (313) 576-0900. NJ: Budd Lake: Computer Lab of New Jersey, 141 Route46. (201) 691-1984 
Clark : S- 100. 7 Wh ite Place, (201) 382-1318. lselin : Computer Mart of New Jersey, 501 Route 27. (201) 283-0600. Succasunna: Computer Hut, 15 Route10, (201) 584-4977. NY: Buffalo: 
Computerland . 1612 Niagara Falls Blvd., (716) 836-6511 . Dewitt: Computer Enterprises, 3470 Erie Blvd . E., (315) 637-6208. Ithaca: Computerland of Ithaca. 225 Elmira Road, (607) 277­
4888. New York City: Computer Mart of NY, 118 Madison Ave., (212) 686-7923. Johnson City: Micro World , NYPENN Trade Center. RM 217. 435 Main Street. (607) 798-9800 OH: 
Cincinnati : Digital Design, 7694 Camargo Rd., (513) 561-6733. Dayton : Computer Solutions. 1932 Brown St.. (513) 223-2348. OK: Oklahoma City: Micronics, 2834 N.W. 39th St. . 
(405) 942-8152. TX: Austin : Computerland, Shoal Creek Plaza, 3300Anderson Lane, (512) 452-5701 . Houston: Houston Computer Mart, 8029Gulf Freeway, (713) 649-4188. UT: 
Orem: Johnson Computer Electronics. 699 N. 1060 W., (801) 224-5361 . VA: Alexandria: Computers Plus. 678 So. Pickett St., (703) 751-5656. Arlington : Arlington Electronics 
Wholesalers, 3636 Lee Highway, (703) 524-2412. VT: Essex Junction: Computer Mart of Vermont, 159 Pearl St., (802) 679-1683. CANADA: Ontario: Mississaugua: Arisia 
Microsystems, 1455 Gregwood Rd.. (416) 274-6033. Toronto: Computer Mart Ltd. 1543 Bayview Ave., (416) 484-9706. WEST GERMANY: Munich: A .B.C. Computer Shop, Schelling­
strasse 33. 8000 Munchen 40, Microcomputer Shop, Toelzerstr. 6, D-615 Holzkirchen. ISRAEL: Haifa : Microcomputer Eng. Ltd .• Haifa 31-070. 
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Software Controlled 
Display Formats

MEMORY 

8010 Bu s Compatible 64 K Byte 
Programmable Memory 
Board Saves Space 

This space saving 64 K by te program­
mable memory board has been int ro­
duced by GS I Systems, 223 Crescent St, 
Walth am MA 02154. The GS I Systems 
10046 64 K byte programmable rnemory 
board is a direct rep lacement for four 

External Memory Expands PET 2001 

The PEM-8K external memory stand 
alone unit sup plies an additional 8 K 
bytes of external programmable memory 
compatible with either the 4 K byte or 
the 8 K by te version of the PET 2001 
computer series. Connection to the 
computer's existin g memory is made 
through a 3 foot interface cable and 
an edge connector plu g that mates with 
the PET's memory expansion con nector. 
A self-contained , fused and regu lated 
power supply furnish es all necessary 
operating voltages. Power is con trolled 
by a rear mounted switch. 

The PEM-8K is housed in a wood­
grained finished cabi net that comple­

, ments the PET's appearance. As an in­
troductory bonus, a 10 K byte software 
package will be supp lied that allows the 
PET to perform financial and investment 
ca lculations, hyperbolic tr igonom etri c 
functions , factorials and more. The 
PEM-8K is priced at $279 assembled, 
tes ted and ready for use. A spec ial 
mod el wired for use with 200 VAC 
power is avai lable on request. For 
more inform ation wr ite to International 
Technical Systems Inc , POB 264, Wood­
bridge VA 22194.• 

Circle 649 on inquiry card. 

200 November 1978 © BYTE Publicitions Inc 

Intel or National Semiconductor SBC 
8010 16 K byte programmable memory 
boards and frees space for boards with 
other functions. Providing a 4 7 5 ns access 
time and a 650 ns refresh, the 10046 is 
compatible w ith a standard SBC 8010 
backplane . Two serial 10 ports capable 
of providing RS 232C or current loop 
inte rface may be incorporated to permit 
the bo ard to commu ni cate with various 
peripherals, terminals and modems. 

The board provides all of the necessary 
logic and electronics to perform access­
ing , re ading, writing, transparent refresh , 
tim e out refresh, and direct memory 
access. Its logic resolves confl icts be­
tween refresh and norm al or direct mem­
ory access operations so that both can not 
occur sim ultaneous ly. The 10046 can be 
driven by any Intel o r N ation al Semi­
conductor 80 10 processor bo ard ; 64 K 
byte address starts at 0000, page select­
ab le. Voltages required are ±5 VDC and 
±12 VDC. It can also be strapped for 
16 K byte operation. 

The system sells for $1795; the 16 K 
byte versio n sel ls for $495. • 

Circle 648 on inquiry card . 

64 K Bytes Memory for the Heathkit/ 
Digital Hl 1 Computer 

The Cl 1103 memory module is de­
signed specifically for the Heathkit Hl 1 
computer and the PDP 11 /03 microcom­
puters. The new memory features easy 
expansion from 8 K bytes to 32 K bytes 
by simply interc hanging the 4027 4 K by 
1 bits dynamic memory devices with 
their 16 K byte equivalents, with no fur­
ther modifi ca tion to the board. Avail­
ab le in 8, 16, 24 or 32 K byte vers ions , 

The Datacube VR-106 video pro­
grammable memory board provides 80 
by 24, 80 by 12, 40 by 24 or 40 by 12 
character display formats under software 
control. The disp lay consists of 128 
upper case, lo wer case and Greek char­
acters in a 7 by 7 or 7 by 9 font. A bi­
polar programm able read onl y memory 
character ge nerator can be used for 
reverse video, underline, half intensity, 
blinking or graphics block . 

Compatibl e with Intel Multibus SBC 
series computers, the VR-106 appears as 
memory and occupies 2048 loca tions in 
bin ary addressed model s and 4096 in 
X Y ad dressed models. A base address 
for the board is programmed on a 5 posi­
tion dual-in-line switch. An 8 bit input 
port accommodates an optional key­
board, and t wo vid eo output ports are 
provided: direct drive and composite 
video. 

The Datacube V R-106 video pro­
grammable memory board is priced from 
$540. Addition al information is availa ble 
from Datacube /S MK-1, 670 Main St , 
POB 405, Reading MA 01867. • 

Circle 650 on inquiry card . 

the unit plugs directly into the Heath­
kit/Digital Hl 1, LSl-11, PDP 11/03 or 
LSl-11 /2. 

The Cl 11 03 is ava il able with either 
on board distributed refresh or ex tern al 
refresh control logic. Data access time is 
350 ns and cyc le time is 525 ns. On 
board memory select is available in 2 K 
byte increments up to 128 K words of 
memory. Power consumption is under 
7 w. 

Single quantity price is $390 for 8 K 
by 16 bits and $995 for 32 K by 16 bits. 
For further information contact Chrislin 
Indust ries Inc, 31312 Via Colinas # 102, 
Westlake Village CA 91361. • 

Circle 651 on 1nqu1ry card . 



CAlifoRNiA DiGiTAl 

Post Office Box 3097 B • Torrance, California 90503 

CONNECTORS 

at'..::.:,;;,:,:.:.:?i 
lo\;::::::::::::} ol 

HWll 

your c hoi ce 

DB2SP 
male plu c & hood 

or 
DB25S fem ale 

s3~s 
Qty. fe . ma~ hd. 
10 3.45 2.45 1.15 
25 :US 2.2S I.OS 
100 2.IS uo .95 
500 2.2S UO .IS 
IK 1.17 1.37 .73 

This is a one time purchase of 
NEW Surplus keyboards, re­
cently aquired from the Tel e ­
communicat ions Division of the 
Singer Corporation. 
The keyboard features 128 
ASCll c h a racte r s in a 63 k ey 
format, MOS e n coder c ircuitry 
"N" k ey rollover, lighted shirt 
l ock , control , escap e and re­
pete functions. 
Sloped pannel and positive feel 
s witches , makes this profes ­
s ional quality k eyboard an ex­
cellent buy at onl y $64 .95. 
Lim i ted Quantities. 

l•ul Hider .1251 .250 
....1•I• .l25CHters 
Altair Hl4erhll .140row 

SPECIALS 
22144 Kl• eyelet .151" 

n~" ~,~:.·:.•-~~~~s. 

14.95 3/$10.00 
IUS 3/ 113.00 
15.tS 31115.00 

IUS 3/ U .00 
$LOI J/ U.00 
t l .95 J / U .00 

MaJd-SwUch hexadecimal keyboards are designed for $3495 
mlcrocomputersystemattiatrequlre•b.lloutput • 
lnatandatdhexcoda 

Each assembly conslsta ol 16hermell 
Cllly seal ltd reed awllches and TTL one 
shot" debounce circuitry ~ 

Aall;abla low lr1ctlon acetal rea ln llri.:.i!I 
plungers are credited lor the smoo1h 
operation and long lite ol this premium 
keyboard , 

Requires sing le + 5 volt supply ~ 

Walnut.grained decotator clock features large .r LED display which le 
driven by the new Natlonal MM5385 al~m clock chip. Preset 24·hour alatm 
!unction allow• you to awaken at lhe same time each momlng wlthout 
rese!Ung. Upon reachl"Q the wake.up lime. the ctock·e loudspeakM emits 
a gentle tone. Touch the snooze button and doze olf !Of an additional 9 
mlnutee ol steep. Clock also lunclione H a ten·mlnule el~ae timer . 
..Alarm Set" lndlcil!Of, AM·PM display. 

'24.88 
I 

FROM AU i i 

c­ · • · ' UNI\ '/'IC- -­ '! I ' '-' I 'r \/,..
KEYBOARD 

Tiie l•moo• S~rf'f Unn1ac 1710 Holle"1" k-Vboa•d •lfft'lbly 
<I now •••il•ble l•om C.hlorn•• lnd<JJl•••I lor onty S2•88 
Tl'I• idlfl compu11 r Input devi~• tor •CCOun11n11 11'111 
ma1nem11..:11ns TM numerl(: key1 are p laced on the lowe< 
1"•M row1 10 rfflmble 1 ten ~ey '"°'"SI macnlne Tt.11 
formal 1llow1 one l\lnoed numer<e dlUI entry 
Or1gi,,_1 cote w11 S3a5 UMd bul gu1f1nl~ in 11•~.ii.n1 
con<11uon. Complefl will> documen1111on 

COLOR TELEVISION 
R.F. MODULATOR 

COLOR• GRAPHICS• SOUND 

51024 
Mtc.S.u&. 
Reta il.. .. 
11195 

MEMORY [Ug•1a~ CasseUe Dr•ue 
COMPUTER CONTROLED 

DYNAMIC 1-7 8 - 32 32+ 
4115 8Kxl 11. 95 11.50 
4 116 16Kxl 13. 95 13.00 1 2.25 
(~ple II & TRSBO) 

4 16 4 64¥..xl * 
• As you may be aware, publishers 

r equire advertis e r s to submit their 
ad copy 6 0 to 90 days p rior to "press" 
date. That much l ead time in a volatile ma rket plac e , 
s u c h as memo ry circu its. makes it ext r emely difficu lt 
to project future .cos t and avai l abili ty. 
To obtain the best pricing on memory we have made 
volume commitments to our supplie rs, which in turn 
affords us the opportunity to sell these ci r cuits a t the 
mos t comp etit ive prices. Please contact us if you 
if you have a demand for volu me state of the a rt mem ­
ory products. 

STATIC 
21 L02 450nS. 
21 L02 250n S. 
2 11 4 ll<x4 450 
21 14 ll<x4 300 
4044 4Kxl 450 
4044 4Kxl 250 
4045 ll<x4 450 
40 45 1Kx4 250 
5257 low pow. 

1-31 32-99 100-5C - 999 

I. 49 
I. 69 
6. 95 
8. 95 
8. 95 
9 . 95 
8. 95 
9. 95 
7 . 95 

I. 19 
I. 49 
6. 50 
8. 5 0 
8. 50 
9. 5 0 
8. 50 
9. 5 0 
7. 5 0 

I. 0 5 
I. 45 
6: 25 
8. 00 
8. 00 
9. 00 
8. 00 
9. 00 
7. 05 

. 95 

6.00 

6. 75 

l K+ 

. 89 

5 . 75 

. 
• 

6. 45 

SPECIAL CIRCUITS 

24. 95 
9 . 95 

22 . 50

• 
49. 95 

AY5-1013A UART 4 . 95 
Floppy Disc Controlle rs 

WO 1771 single D. 39. 95 
WD 178 1 Doubl e D 65. 00 
WD 1791 Q'D3740 * 

EPROMS 1-1 5 16-63 64+ 

l 702A 2K 4. 95 4. 50 4 . 0 0 
2708 BK 9. 95 9. 50 9. 00 
2716 16K 19. 95 
2532 32K 

This precision 1/0 assembly feat ures 
remote software controlled search 
capabilities. Two independent capstan 
drive motors allow the computer to 
contro l direction and speed of the 
transport. 
The assembly consists of a Raymond 
cassette transport , chassis, mother· 
board and three edge cards: read/write, 
capstan drive & control card. 
Current replacement val ued at over 
$700.00. Schematics and complete 
documentation included. USED, but in 
excellent condition. 

hdc,14DmA 51.39 
7vdc, 1.4 A. 5 .50 
9vdc.200mA. 1.19 

!Ov~c,JOOmA . 1.9:9 
P11e Wire Wrap Kits 
precut & stripped 

KIT No.1 '6~5 
900 A11orted Ln 1t h 

KIT No.2 •19~s 
2100 l11orte4 L111t•1 

250' l • lk Wire 

ea. 10 50 

80,000 / lO v. 3'5 3~9 2.95 
4S00/ 50v.Slf9 135 U9 
IOOD/ 15v S.55 49 .45 

H tal 

.1 disc 
.Otdlsc 

wire wrap 
... 25 50 

37<36 35 
31 37 3& 
99 93 85 

low profile 
... 25 50 

17<" 15 
II 17 16 
19 18 17 
36 35 34 

1'9 lSS 139 u 60 51 

KYNARlm 



New Nonimpact Ink Jet Printer 

PERIPHERALS 

64 Character by 16 Lines Video Display Board 

Requir ing +8 VDC at 1.2 A, the 
Flashwriter generates a video d isplay of 
1024 characters arranged as 16 lin es of 
64 characters each and uses a 7 by 9 dot 
matrix to produ ce a high quality, high 

Memory Board with 2716 Programmable Read Only Memory Programmer 

Cromemco's 32 K byte Bytesaver 
card provides an on board 2716 pro­
grammable read onl y mem ory pro­
grammer. In format ion ca n be stored 
permane nt ly by a simple, one time 
write of the desired data into an erased 
programmable read only memory with 
the on board program mer turned on. 
The card also prov ides a fu ll 32 K byte 
capacity of nonvolati le storage for 
read only memory intensive applicat ions. 

RS -232 Pri nter Ad apte r for the 
Commodore PET 

resolution display im age. The board also 
has an 8 bit parallel port with latched 
strobe that may be used as a ke yboard 
port. 

In add ition to alph anum eri c displays, 
the Flashwriter can generate character­
by-character, reversed vid eo, reduced 
intensity, block and line graphics. I t 
co ntai ns its own sc reen refresh memory 
and is designed to ope rate with 4 M HL 
processor clock rates. 

The Flashwriter is fu ll y co mpatibl e 
with most S·lOO bus microcomputers. 
I ts vid eo outpu t co nforms to RS-1 70 
req uirements and is ava il able as com­
posi te video o r separate video and sync. 

I t is priced at $195 for th e kit or 
$235 assemb led and tested. For more 
information, contact Vector Graphic 
I nc, 790 Hampshire Rd , Wes tlake 
Village CA 9 136 1.• 

Circle 529 on inquiry card. 

The 32 K byte Bytesaver holds 
up to 16 of t he Intel 27 16 memori es 
or equ iva lent. Switches are provided to: 
protect and unprotect programmable 
read on l y memories indi vidually or in 
groups for progra mming; shado w read 
only memory socket pairs, thus allowing 
external programmable memory to over­
lap portions of read onl y memory ad · 
dress space, se lect card address, and 
control th e Bank-Select and d irect mem­
ory access input and output features. 

The 32 K byte Bytesaver is designed 
for use with the S-100 bus and is com­
patibl e with Cromemco's System Two 
and System Three computers. 

Th e card is available in kit form for 
$195 and assembled and tested for 
$295. Contact Cromemco Inc, 280 
Bernardo Av, Mountain View CA 
94040 .• 

Circle 530 on 1nou1ry carc1 

A line of peripheral ada pters for the 
Commodore PET has bee n announced 
by Co nn ect icut microcomputer, 150 
Po cono Rd , Brookfield CT 06804. The 
Pet ADApter Model 1200 drives an 
RS·232 pr in ter from the PET IEEE-488 
bu s. Th e PET ADA 1200 all ows the 
PET ow ner to obta in hard copy program 
listi ngs and to type letters, manuscripts, 
mailing labels, tables of data, etc, using 
a standard RS-2 32 pr inter. 

The PET ADA Mode l 1200 is avai l­
able assembl ed and tested without 
power supp ly, case or RS-232 connector 
for $98.50 or comp lete 'for $169. Add 
$5 fo r sh ipping and handling. Speci fy 
data transmission rate whe n orderi ng 
(300 bps is supp li ed unl ess otherwise 
requested). • 

Circle 531 on 1nQu 1ry card. 

Call ed Quietype, this nonimp act ink 
jet printer prints 180 characte rs per sec­
ond and is we ll su ited for desktop oper­
ation in offices, libraries, hospitals and 
other environments where min imu m 
noise levels are desirable. 

Qu ietype operates bid irect ionally, 
emp loy in g a motion minimi zation algo­
rithm to maximize throughput. It Prints 
80 cha racters per line as stand ard fo r­
mat, usin g a 96 character ASC II se t, and 
can also sw itch to 132 cha racters per 
line in compressed format. 

T he ink deli very system uses a pres­
surized disposable ink cartridge that 
supplies ink to th e print head throu gh a 
flexib le tube. A simple p ressure regula­
tor in the head controls rep lenishm ent 
of the in k sup pl y. 

The Quietype has been designed for 
video hardcopy , minicomputer and 
m icrocom pu tor outputs, and message 
sw itching applications. Prin ti ng is done 
on a se l f-contained ro ll of class 11 Tele­
type paper. 

T he si ngle unit pri ce for the pri n ter 
w i th an RS -232 interface is $2495. Dis­
posable in k cartr idges capab le of p rintin g 
six mil l ion characters (about 3000 pages) 
are priced at $17.5 0 each. Contact 
Silonics Inc, 525 Oakmead Pky, POB 
9025, Sunnyvale CA 94086. • 

Circle 532 on inquiry card 

Serial 10 for Apple 11 

A ser ial 10 board for the Apple 11 
has been announced by Electron ic 
Systems, POB 9641, San Jose CA 
95157 . The board comes with soft­
ware for BAS IC 10 programs and mon­
itor to Teletype or other serial device 
and a program for using the Apple 11 
for a video terminal. The board has 
switch se lectab le parity, number of 
stop bits and jumper se lec table address. 
Data rate goes to 30 k bps. The RS-2 32 
10 is ava ilabl e as an assembled and 
tested unit for $62, a kit wi th parts fo r 
$42 or circu it board for $15. Full 
documentation and software are 
included. For in format ion abo ut add i­
tional kits, co ntact the company. • 

Circle 533 on 1nqu1rv card . 
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LM-2 Self-Powered Logic Monitor 

Hewlett-Packard Announces New Line of Calculators 

A family of five new hand held cal· 
cul ato rs designed for scientific and 
financial applications has been intro· 
duced by the Hewlett-Packard Com· 
pany. The five ca lcul ators, collective ly 
entitled Series E, inc lude the HP-31 E, 
HP-3 2E and · HP-33E scientifi c models 

S-100 Cardframe Construction Kit 

and the HP-37E and HP-38E business 
models. These calcu lators replace much 
of the company's present low end hand 
held ca lculato r product line. 

New features include a diagnostic 
error code system whereby the operator . 
is informed of the error through a code 
number. There a re as many as nine such 
numbers (depending on the model), 
each representing a particular type of 
operating or programming mistake. Each 
calculator automatically inserts commas 
in displayed numbers as they are needed. 
A low battery indicato r light on the dis­
play warns the operator that the bat­
teries are low in time to recharge. 

Each Series E calculator comes with 
a new modular documentation system. 
There is an introductory manual that 
provides a basic outline of the capa· 
bilities common to all models in the 
fami ly. 

Each calculator is priced consider· 
ably less than its predecessor. The prices 
range from $60 to $120. Contact In · 
quiries Manager, Hewlett-Packard Com· 
pany, 1507 Page Mill Rd , Palo Alto CA 
94304. • 

Circle 534 on inquiry card . 

A starter set for the construction of 
an S-100 cardframe and power supply 
has bee n announced by Objective 
Design Inc, POB 20325, Tall ahassee 
FL 32304. T~e kit allows the beginner 

Vector Graphic Z-80 Processor Board 

or adva nced computerist to co nstruct 
a qua lity, durable cardframe with room 
for 22 cards. The ki t contains front and 
rear panels spec iall y prepunched for 
maximum versatility, support bars, 
st ru c tura l bars, motherboard supports, 
a set of ten ca rd guides, chassis plate 
and a ±16 V at 2 A power supply. 
Panels include cutouts for switches, 
power cords, con nectors and mother· 
board extensions. No motherboard or 
fan is provided, although the cardframe 
will acce pt most popular versio ns of the 
S-100 motherboard . The fra me is de­
signed to a llow the addit ion of a front 
panel, cover and bottom plate; these 
items are not supplied. 

The cardframe kit is available with 
power supply for $154.50 and without 
power for $89.50 plus 5% US and 
Canadian shipping. Individual frame 
parts are available.• 

Circle 535 on inquiry card . 

This new Z-80 processor board is 
offered assembled or in kit form. The 
board offers fully block ed design with 
on board wait state select, and is jumper 
selectable for opera tion at 2 MHz or 
4 MH z. The board will operate stan· 
dard 8080 software without modi fica· 
t ion . All Z-80 lines are fu ll y buffered . 

It is ava il able for $175 as a kit or 
$2 15 assembled . Technical data cover­
ing the Z-80 processor board and other 
products may be obtained from Vector 
Graphic Inc , 790 Hampshire Rd, West· 
lake Village CA 91361.• 

Circle 536 on inquiry card . 

The LM·2 is a self-powered vers ion of 
Continental Specialties' earlier LM-1 
logic monitor. A rotary switch selects 
the proper threshold for monitoring 
logic levels in RTL / DTL , TTL/HTL and 
CMOS c ircuits. Th e built-in power 
supply prevents undue circuit loading 
by the logic monitor itself. A separate 
cable for CMOS circuits uses the voltage 
of the circuit under test to determine the 
logic threshold level. It operates to a 
m axim um useful input frequency of 
30 kHz {at 50% of duty cycle) . The 
LM·2 , complete with built-in 117 VAC , 
50/60 Hz power supply, is priced at 
$129.95. A 220 VAC , 50/60 Hz model 
is available at 10% more. For additional 
information contact Continental Special· 
ties Corp, 70 Fulton Ter, New Haven CT 
06509.• 

Circle 53 7 on inquiry card. 

Kit Introduces Students to Computers 

A 7 piece Computer Project Kit 
{CPK) for students in elementary or sec­
ondary school and adults has been intro· 
duced by Edu-Pac Publishing Company, 
POB 27 101-BK, Minnea polis MN 55427. 

Designed as a motivational device 
for career edu catio n, this kit provides 
the students with not only a brief chron· 
ological history of the computer and 
answ ers to a list of most frequent! y 
as ked questions, but also provides a 
hand s on approach for entering data 
us ing actual data input devices . 

The Computer Project Kit ca n be 
used as part of a mathematics or science 
course, as an introductory unit to a 
computer course or as a unit in itself. 

Incl uded in this color coded kit is a 
card decoder, prepun ched with alpha· 
numeric characters; a mark sense card on 
which the student can code his or her 
nam e and address; a printed Tel e type 
tape decoder sheet; a nd actua l sam pl es 
of magnetic and prepunched Teletype 
8 level tapes. 

The kits cost 20¢ each in minimum 
quantities of 50 {shipping charges are 
added and billed). A s ingle preview copy 
is available for 50¢.• 

Circle 538 on inquiry card . 
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APPLE 11 SERIAL 1/0 
INTERFACE * 

Part no. 2 
Baud rate is continuously adjustable 
from 0 to 30 ,000 • Plugs into any periph­
eral connector • Low current drain. RS-
232 input and output • On board switch 
selectable 5 to 8 data bits. 1 or 2 stop 
bits, and parity or no parity either odd or 
even • Jumper selectable address • 
SOFTWARE • Input and Output routine 
from monitor or BASIC to teletype or other serial printer. 
• Program for using an Apple II for a video or an intelli­
gent term inal. Also can output in correspondence code 
to interface with some selectrics. Board only ­ $15.00; 
with parts - $42.00; assembled and tested - $62.00. 

MODEM* 
Part no. 109 
• Type 103 • Full or half 
duplex • Works up to 300 
baud • Originate or Ans­
wer • No coils, only low 
cost components • TIL 
input and output-serial • 
Connect 8 ohm speaker 
and crystal mic. directly to board • Uses XR FSK 
demodulator • Requires +5 volts • Board $7.60; 
with parts $27.50 

DC POWER SUPPLY * 
~~:~~d ~~~~lies a regulated +5 volts I
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; with 
parts excluding transformers $42 .50 

TAPE INTERFACE * 
Part no. 111 
• Play and record Kansas 
City Standard tapes • 
Converts a low cost tape 
recorder to a digital re­
corder • Works up to 1200 
baud • Digital in and out 
are TIL-serial • Output of 
board connects to mic. in 
of recorder • Earphone of 
recorder connects to input on board • No coils • 
Requires +5 volts, low power drain • Board $7.60; 
with parts $27.50 

lines, modifications 
for 64 char/ line in­
cluded • Parallel 
ASCII (TIL) input • 
Video output • 1 K 
on board memory • 
Output for compu­
ter controlled cur­
ser • Auto scroll • 
Non-destructive curser • Curser inputs: up, down, left, 
right, home, EOL, EOS • Scroll up, down • Requires +5 
volts at 1.5 amps, and -12 volts at 30 mA • All 7400 , TIL 
chips • Char. gen. 2513 • Upper case only • Board only 
$39 .00 ; wtth parts $145 .00 

TIDMA* 

ELECTRONIC SYSTEMS Dept. B, 

Part no. 300 
• SK Altair bus memory • 
Uses 2102 Static memory chips • Mem­
ory protect • Gold contacts • Wait states • On 
board regulator • S-100 bus compatible • Vector 
input option • TRI state buffered • Board only 
$22 .50; with parts $160.00 

RF MODULATOR* 

Part no. 107 
• Converts video to AM modu­
lated RF, Channels 2 or 3. So 
powerful almost no tuning is re­

• All connections go to a 10 pin gold plated edge 
Board only $4 .50; with parts $7.00 

P.Q Box 21638, San Jose, CA. USA 95151 

Mention part number and description. For parts kits add "A" to part number. In USA. shipping paid for orders accompanied by check, money order. or 
Master Charge. BankAmericard, or VISA number, expiration date and signature. Shipping charges added to C.O.D. orders. California residents add 6.5% 
for ta x. Outside USA add 10% for air mail postage, no C.O.D .'s. Checks and money orders must be payable in US dollars. Parts kits include sockets for alt 
I Cs, components, and circuit board. Documentation is included with all products. Alt items are in stock, and wilt be shipped the day order is received via 
first class mail. Prices are in US dollars. No open accounts. To elim inate tariff in Canada boxes are marked ··c omputer Parts." Dea ler inquiries invited. 
24 Hour Order Line: ( 408) 226-4064 * Circuits designed by John Bell 

Part no. 112 
• Tape Interface Direct Memory Access • Record 
and play programs without bootstrap loader (no 
prom) has FSK encoder/decoder for direct con­
nections to low cost recorder at 1200 baud rate, 
and direct connections for inputs and outputs to a 
digital recorder at any baud rate. • S-100 bus com­
patible • Board only $35.00; with parts $110 .00 

UART & BAUD RATE 
GENERATOR* 
Part no. 101 
• Converts serial to parallel 
and parallel to serial • Low 
cost on board baud rate 
generator • Baud rates: 110, 
150, 300, 600, 1200, and 
2400 • Low power drain +5 
volts and -12 volts required 
• TIL compatible • All characters contain a start bit, 5 to 
8 data bits. 1 or 2 stop bits, and either odd or even parity. 
• Alt connections go to a 44 pin gold plated edge connec­
tor • Board only $12 .00; with parts $35.00 with connector 
add $3.00 

quired. On board regulated 
power supply makes this ex­
tremely stable. Rated very 
highly in Doctor Dobbs' Journal. Recommended 
by Apple. • Power required is 12 volts AC C.T., or 
+5 volts DC • Board $7.60; with parts $13.50 

RS232ffiY * 

INTERFACE 


Part no. 600 
• Converts RS-232 to 20mA 
current loop, and 20niA current 
loop to RS-232 • Two separate 
circuits • Requires +12 and -12 
volts • Board only $4.50, with 
parts $7.00 

RS232ffiL* 
INTERFACE 

Part no. 232 
• Converts TIL to RS-232, 
and converts RS-232 to 
TIL • Two separate circuits 
• Requires -12 and +12 volts 

connector • 
with connector add $2.00 
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Computer Related Additions to 
Buckeye Stamping Case Line 

The Buckeye Stamping Company, 
555 Marion Rd , Columbus OH 43207, 
has announced an expansion of its in­
strument case line by offering cases with 
keyboard holders and video display 
canopies. 

These computer related additions, 
fabricated of extruded aluminum, are 
offered in standard 17 inch (43 cm) 
widths. The new cases are now offered 
with blue or black vinyl tops with 
matching feature stripes or with teak­
wood vinyl as an option. 

Cases sell in a price range of $1 00 
to $215 co mplete. • 

Crrcle 652 on 1nqu 1ry card . 

Floppy Disk Preservers 

·~ 

Protect your flexible disks from mag­
netic degradation, erasure, or physical 
damage. This item will also protect 9 
inch (22.86 cm) diameter tape reels. The 
case is designed for storage, shipment 
and hand carrying. A wide choice of 
models and capacities are also available 
for standard reels, disks, disk packs and 
standard cassettes. For further informa­
tion contact Magnetic Shield Division, 
740 N Thomas Dr, Bensenville IL 60106 
and request their TP-5 catalog.• 

Circle 653 on inquiry card. 

New Catalog from PAIA Electronics Inc 

PAIA Electronics ' newest 24 page 
catalog lists dozens of kits for the musi­
cian or experimenter. Featured in the 
catalog are the most recent additions to 
the PAIA line: digital computer con­
trolled electronic music synthesizers, 
orchestral string synthesizer, low cost 
video display module and si ngle board 
computer. The Gnome microsynthe­
sizer and a wide variety of special effects 
devices are a l~o shown. The catalog is 
available without charge by writing: 
PAIA Electronics Inc, 1020 W Wilshire 
Blvd , Oklahoma City OK 73116.• 

Circle 654 on inqu iry card . 

3M Introduces Compatible Data 

Cartridge with 50% Greater Capacity 


An extra length (450 feet of tape) 
data cartridge that provides 50% more 
data capacity for users of the Scotch 
brand DC 300A data cartridge is now 
availab le from 3M Company's Data Prod­
ucts Mincom Division, Dept 89, 3M 
Company, POB 33600, St Paul MN 
55133. The Scotch brand DC 300X L 

. cartridge is suitable for backup of disk 
data systems and in app lications where 
extensive logging is involved. It can be 
used in applications which have been us­
ing the DC 300A data cartridge. The 
basic price for the DC 300XL is $23.• 

Circle 655 on inquiry card. 

ATWOOD ENTERPRISES 

KITS I 

I CONTROL 
IF YOU ARE GOING TO $ 79.95 4K RAM Available assembled and tested $89.95. I 
CONTROL ANYTHING:------------------------------~ 
SOLID STATE RELAYS

-~~9.95_4K_PROM_~po1~~~~~~3448/63~___ j CONSOLE DISPLAY BANKS 
CONSOLE SWITCH BANKS

$149.95 SK EPROM INeeds only 4K space 2716 . OR ANYTHING ELSE ­
------------------------------, IF YOU HAVE A COMPUTER 

OR NOT, YOU NEED OUR $ 59.95 DIGITAL 1/0 8 parallel ports plus 16 interrupts. I 
NEW 1/0 BOARDS. ------------------------------~ 
• 40 line discreet LED display board!__99.95_ANALOG_ _!_ N_22~put~~~100micro~c~ds.J • 40 line discreet switch board 
• 40 line new data board 
• Differential driver board$ 49.95 PROM PROGRAMMING CanB~~~~~~3 . I • Differential receiver board 


-------------------------------, • Opto isolator driver board 


$ 30.00 MOTHER BOARD 8 sl~~:~:~J~:~de~stors I • Opto isolator receiver board 

------------------------------~--------------
MAKE CHECK OR MONEY ORDER PAYABLE TO: MOTHER BOARD FREE 

Kathryn Atwood EnterprisesWITH PURCHASE OF 
P.O. Box 5203, Orange, CA 926674 RAM BOARD KITS 

Discounts available at OEM quantities. For orders less than $25 total, add $1 .25 
for shipping. California residents add 6% sales tax. Estimated shipping time 2 
days ARO with money order. For checks allow 7 days for check to clear. 
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o~ A "Smart" VIDEO BOARD 
'5.0c<t-~ The EW-2001 KIT At A "Dumb" Price! 

\~S A VIDEO BOARD + A MEMORY BOARD + AN 1/0 BOARD - ALL IN ONE! 

• ST A TE OF THE ART TECHNOLOGY USING DEDICATED MICROPROCESSOR LC. $199 9 5 
• NUMBER OF I.C.s REDUCED BY 50% FOR HIGHER RELIABILITY• MASTER PIECE • 
OF ENGINEERING• FULLY SOFTWARE CONTROLLED Priced at ONLY Basic Software Included 

SPECIAL FEATURES : • Programmable no. of scan lines OPTIONS: 
• S-100 bus compatible 
• Parallel keyboard port 

• Underline blinking cursor 
• Cursor controls: up, down, left , 

right , home, carriage return 

Sockets. . . . . . . . . . . . . . $10.00 
2K Static Memory 

• On board 4K screen memory 
(optional)* relocatable to main 
computer memory 

(with Sockets) . . . . . . $45.00 
4K Static Memory • Composite video 

*Min. 2K required for operation of this board. (with Sockets) . . . . . . $90.00 
• Text editing capabilities (soft­

ware optional) 
DISPLAY FEATURES : Complete unit, assembled 

and tested with 
• Scrolling: up and down through 

• 128 displayable ASCII charact­
ers (upper and lower case alpha­
numeric, controls) 

4K Memory . . . . . . . $335.00 
video memory 

• Blinking characters • 64 or 32 characters per line 
Uumper selectable) 

Basic software on ROM . $20.00 
Text editor on ROM . . . . $75.00 

• Reversed video 
• Provision for on board ROM 

• CRT and video controls fully 
programmable (European TV) 

• 3 2 or 16 lines 
Uumper selectable) 

• Screen capacity 2048 or 512 
• Character generation: 

7 x 11 dot matrix 

DEALER 

INQUIRIES _WELCOMED 

8080 SUPPORT 
8212 $3.00 

ASCII KEYBOARD KIT 874.00CPU 
. . ..... . 

82 14 . . . . .. 7.95 
$7.75 .. 

8216 . . .. 3.50 

8228 . . . . . ... 5.95 RAM-2114 
8251 7.95 1Kx4 450ns 

8255 . . .. . . 8.50 $8.00 

GROUNDED 
A.C. CORDS 

WIRE WRAP WIRE 
KYNAR28AWG 
$2.95/ 100 Feet 

Blue , Red , White 

Computer Grade 
Capacitors 

5000 mfd 60VDC 
$1.50 

Additional Improvements: Double Size Return Key 
Control Characters Molderd on Key Caps 

• Power: +5V 275mA OPTIONS: 

6 Ft. - $1.19 • Upper and Lower Case 

• Full ASCII Set 

EDGE CONNECTOR WIRE WRAP PINS • 7 or 8 Bits Parallel Data 
44Pin $1.25 - 72Pin $1.75 - lOOPin(S-100) $5.45 • OptionalSerialOutput 

MISC. IC's CMOS LINEAR Transistors • Selectable Positve or 
& Diodes Negative Strobe, and 

DM8810 3/$1 4011 6/$1.00 I.C.'s Strobe Pulse Width 
DM8210 $2 ea . 4022 2/$1.70 LM 320 K_5 99 2N3906 7/$1
N8T15 $1 ea. · 2N4400 9/$1 • 2 Key Roll O e 
9024 2/$ 0 4023 4/$1.00 LM320-12 .99 2N4403 9/1 - v r 

1.5 4071 5/$1.00 LM709N 1/$ 2N2222A 4/$1 • 3 User DEfineable Keys 
93L08 $1.50 ea. 1 1 1N4003 12/$1
93L09 2/$1.50 LM710H 6/$1 1N4005 10/$1 • P.C. Board Size: 

• Metal Enclosure Painted 
Blue and White 

• 18 Pin Edge Con . 

• J.C. Sockets 

• Serial Output Provision 
(Shift Register) 

$27.50 

$ 2.00 

$ 4.00 

• Upper Case Lock Switch for 
Capital Letters and Nos. $ 2.00 

Assembled (on Sockets) 
and Tested 

93L24 $1 ea. LM711H 6/$1 1N4148 14/$1 17-3/16" x 5" 
LM741M 7/$1 SCR400V ...~----~--~------------~~------~--~~~ 4A, T0220 $ .80 

SHIPPING: Keyboard and Video Board: $3 .50; <J1111 HS 125 

---­ California residents add 6% sales tax ____ 

ELEClRONICS WAREHOUSE Inc. 
1603 AVIATION BLVD. 

REDONDO BEACH, CA. 90278 - I 
TEL. (213) 376-8005 

WRITE FOR FREE CATALOG 

APPLE II 1/0 BOARD KIT 
Plugs Into Slot of Apple II Mother Board 

18 Bit Parallel Output Port 
(Expandable to 3 Ports) 

1 Input Port 
15mA Output Current Sink 
or Source 

Can be used for peripheral 
equipment such as printers, 
floppy discs, cassettes, 
paper tapes, etc. 

1 free software listing for 
SWTP PR40 or IBM selectric 

PRICE: 
1 Inpu t and 1 Output 

Port for $49.00 
1 Input and 3 Output 

Ports for $64.00 
Dealer Inquiries Invited 



SYSTEMS 


Four Disk Microsystem Introduced by Processor Technology 

The New M D-690, an S-100 Compatible 6800 

The MD-690 is an S-100 compatible 
processor board featuring the Motorola 
6800 processor. This processor uses the 
MC6802 which combines the instruction 
set of the 6800 with internal program ­
mable memory and crystal co ntrolled 
clock. 

The board comes complete with 
Monbug, a 1 K byte monitor program 
which is software compatible with the 
standard Motorola MIKBUG monitor, 
although it is designed to interface with 

most ultrafast memory mapped video 
and graphics cards. 

The processor card also features 
interrupt driven keyboard input for fast 
10 and an on card 2400 bps Manchester 
cassette interface. There are 1 K bytes of 
user availab le programmable memory on 
the card and provision for a second 
expanded monitor. A 2 MHz option is 
also available. 

The price for the S-1 00 bus MC6802 
processor card, complete with the 2400 
bps cassette interface, 1 K byte monitor 
and 1152 bytes of programmable 
memory, is $198 in kit form. The pro­
cessor is also available in a complete sys­
tem, the MDS-2, which includes a case, 
power supply, motherboard, video 
graph ics card and custom kt:yboard, 
priced at $579 in kit form and $798 
assembled. An extensive line of software 
which mates the video graphics capabi­
lity of the M D-690 processor is also 
available. Contact MOS, POB 36051, 
Los Angeles CA 90036. • 

Circle 540 on inquiry card . 

This integrated small computer sys­
tem with four full-size floppy disks on 
line has been introduced by Processor 
Technology Corp, 7100 Johnson Indus­
trial Dr, Pleasanton CA 94566. The new 
system, Sol System IV, includes the 
company 's Sol-20 mainframe with 
50, 176 8 bit words of programmable 
memory, a Helios II Model 4 disk mem­
ory system, PT DOS disk operating 
system, Extended Disk BASIC, a video 
monitor and complete documentation. 
Total mass storage capability on four 
formatted disks is 1.5 million bytes. 

The PTDOS disk operating system 
offers complex editors, assembler, de­
vice-independent files and random in­
dexed files. The video display can be 
addressed randomly to any position on 
the screen. Extended BASIC includes 
string and advanced file functions, 
timed input, complete matrix algebra, 
base 10 and rational logarithms, trig­
onometric functions, exponential num­
bers and 8 digit precision. 

In addition to Extended BAS IC , Disk 
FORTRAN and Disk PILOT are avail­
able as options. The price for the Sol 
System IV, fu ll y assembled and tested, 
is$ 7995. • 

Circle 539 on inquiry card. 

Attention Designers: 
A 6800 in a Box 

This ready to use microcomputer fea­
tures the 6800 microprocessor and is 
based on Motorola's MEK6800D2 evalu­
ation kit. The Rank 68/01 is housed in a 
metal cabinet and provides 256 bytes of 
user programmable memory and 1 K 
bytes of read only memory containing 
Motorola's JBUG monitor program 
which permits the user to examine and 
alter memory locations; save and load 
programs to and from cassette tape; ex­
amine processor registers; insert and re­
move breakpoints and step one instruc­

Microcomputer Trainer 

The microcomputer trainer, Model 
MCT-1, is a microcomputer useful in 
the design of microprocessor systems. 
It is intended to highlight various activi­
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ties of the microprocessor while exe­
cuting programs. The microcomputer 
trainer provides the required support 
to learn software, debugging, computing 
concepts, peripheral interfacing through 
the sequence of events associated in 
program execution. This hands-on 
experience reinforces the basic concepts 
of hardware and software tradeoff. 

The unit comes fully documented 
with illustrative user-oriented software 
library. It costs $720 from Allied Com­
puters, B-58, Ashok Nagar, Madras-600 
083 INDIA.• 

Circle 541 on inquiry card . 

tion at a time. The 68/01 comes com­
plete with 6 character hexadecimal dis­
play and keyboard, cassette interface 
and three user manuals. The computer 
board has sockets for 256 bytes of extra 
programmable memory, two 2708 eras­
able read only memory parts and buf­
fers. Rank also offers the unit with an 
in circuit emulator feature for testing 
and debugging other 6800 circuits, called 
the 68-01 E. Prices are $359 for the 
68/01 and $715 for the 68/01 E from 
Rank Peripherals of Canada, 4998 Blvd 
de Maisonneuve W, Suite 1020, Montreal 
PQ CANADA H3Z 1 N2.• 

Circle 542 on inquiry card. 



1N914 
1N4"05 
1N4007 
1N4148 
1N4733 
1N753A 
1N758A 
1N759A 
1 N5243 ..1 N5244B 14v .25 ..1N5245B 15v .25 

DIODES/ZENERS 
100v 10mA .05 
600v 1A .08 

1000v 1A .15 
75v 10mA .05 
5.1v 1 W Zener .25 
6.2v 500 mW Zener .25 
10v .25.. ..12v .25 ..13v .25 

4069/74C04 .25 
4071 .25 
4081 .30 
4082 .30 

MC 14409 14.50 
MC 14419 4.85 

4511 .95 
74C151 1.90 

9000 SERIES 
9301 .85 95H03 1.10 
9309 .35 9601 .20 
9322 .65 9602 .45 

MICRO'S, RAMS, CPU'S, 

745188 
1702A 
MM5314 
MM5316 
2102·1 
2102L-1 
2114 
TR16028 

E-PROMS 
3.00 8214 8.95 
4.50 8224 3.25 
3.00 8228 6.00 
3.50 8251 8.50 
1.45 8255 8.50 
1.75 8T13 1.50 
9.50 8T23 1.50 
3.95 8T24 2.00 

TMS 4044· 9.95 8T97 1.00 
21078-4 4.95 

8080 8.95 2708 9.50 
8212 2.95 ZBO PIO 8.50 

MCT2 
8038 
LM201 
LM301 

7473 
7474 
7475 
7476 
7480 
7481 
7483 
7485 
7486 
7489 
7490 
7491 
7492 
7493 
7494 
7495 
7496 
74100 
74107 
74121 
74122 
74123 
74125 
74126 
74132 
74141 
74150 
74151 
74153 
74154 
74156

I 	 74157 
74161 
74163 
74164 
74165 
74166 
74175 

.95 
3.95 

.75 

.45 
LM308 (M ini ) .95 
LM309H .65 
LM309K (340K·S l85 
LM310 .85 
LM311 D (Min i) .75 
LM318 (Mini) 1.75 
LM320K5!7905ll .65 

LM320K12 1.65 


SOCKETS/BRIDGES 
8-pin pcb .20 WW .35 

14-pin pcb .20 WW .40 
16-pin pcb .20 WW .40 
18-pin pcb .25 WW .75 
22-pin pcb .35 WW .95 
24-pin pcb .35 WW .95 
28-pin pcb .45 WW 1.25 
40-pin pcb .50 WW 1.25 

Molex pins .01 To-3 Sockets .25 
2 Amp Bridge 1QQ,prv .95 

25 Amp Bridge 200-prv 1.95 

- T T L ­
74176 .85 

.30 

.25 
74180 .55 

.35 74181 2.25 

.40 74182 .75 

.55 74190 1.25 

.75 74191 .95 

.75 74192 .75 

.55 74193 .85 

.25 74194 .95 
1.05 74195 .95 
.45 74196 .95 
.70 74197 .95 
.45 74198 1.45 
.35 74221 1.00 
.75 74367 .75 
.60 
.80 75108A .35 

1.15 75491 .50 
.25 75492 .50 
.35 
.55 
.35 74HOO .15 
.45 74H01 .20 
.35 74H04 .20 
.75 74H05 .20 
.90 74H08 .35 
.85 74H10 .35 
.65 74H11 .25 
.75 74H15 .45 
.95 74H20 .25 
.70 74H21 .25 
.65 74H22 .40 
.55 74H30 .20 
.85 74H40 .25 
.60 74H50 .25 

1.10 74H51 .25 
1.25 74H52 .15 
.80 74H53J .25 

74H55 .20 

LINEARS, REGULATORS, etc. 

TRANSISTORS, LEDS, etc. 
2N2222 NPN (2N2222 Plast ic .10) 
2N2907 PNP 
2N3906 PNP (Plastic· Unmarked) 
2N3904 NPN (Plastic · Unmarked) 
2N3054 NPN 
2N3055 NPN 15A 60v 
T1P125 PNP Dar lington
LED Green, Red, Clear, Yellow 
D.L.747 7 seg 5/8" High com-anode 
MAN72 7 seg com-anode (Red) 
MAN3610 i seg com-anode (Orange) 
MAN82A 7 seg com-anode (Yellow) 
MAN74A 7 seg com-cathode (Red) 
FND359 7 seg com-cathode (Red) 

74H72 .35 74S133 
74H101 .75 74S140 
74H103 .55 74S151 
74H106 .95 74S153 

74S157 
74LOO .25 74S158 

.15 

.15 

.10 

.10 

.35 

.50 
.95 
.15 

1.95 
1.25 
1.25 
1.25 
1.50 
1.25 

CMOS 
4000 .15 
4001 .15 
4002 .20 
4004 3.95 
4006 .95 
4007 .20 
4008 .75 
4009 .35 
4010 .35 
4011 .20 
4012 .20 
4013 .40 
4014 .75 
4015 .75 
4016 .35 
4017 .75 
4018 .75 
4019 .35 
4020 .85 
4021 .75 
4022 .75 
4023 .20 
4024 .75 
4025 .20 
4026 1.95 
4027 .35 
4028 .75 
4030 .35 
4033 1.50 
4034 2.45 
4035 .75 
4040 .75 
4041 .69 
4042 .65 
4043 .50 
4044 .65 
4046 1.25 
4049 .45 
4050 .45 
4066 .55 

7400 
7401 
7402 
7403 
7404 
7405 
7406 
7407 
7408 
7409 
7410 
7411 
7412 
7413 
7414 
7416 
7417 
7420 
7426 
7427 
7430 
7432 
7437 
7438 
7440 
7441 
7442 
7443 
7444 
7445 
7446 
7447 
7448 
7450 
7451 
7453 
7454 
7460 
7470 
7472 

.40 

.55 

.30 

.35 

.75 

.30 

.10 

.15 

.15 

.15 

.10 

.25 

.25 

.55 

.15 

.15 

.15 

.25 

.25 

.25 

.75 

.25 

.40 

.15 

.25 

.25 

.15 

.20 

.20 

.20 

.20 
1.15 
.45 
.45 
.45 
.65 
.70 
.70 
.50 
.25 
.25 
.20 
.25 
.40 
.45 
.40 

74S194 1.05 
74L03 .25 
74L02 .20 

74S257 (81 23) 1.05 
74L04 .30 
74L10 .20 74LSOO .20 
74L20 .35 74LS01 .20 
74L30 .45 74LS02 .20 
74L47 1.95 74LS04 .20 
74L51 .45 74LS05 .25 
74L55 .65 74LS08 .25 
74L72 .45 74LS09 .25 
74L73 .40 74LS10 .25 

I 74L74 .45 74LS11 .25 
74L75 .55 74LS20 .20 

I 74L93 .55 74LS21 .25 
74L123 .85 74LS22 .25 

74LS32 .25 
74SOO .35 74LS37 .25 
74S02 .35 74LS38 .35 
74S03 .25 74LS40 .30 
74S04 .25 74LS42 .65 
74S05 .35 74LS51 .35 
74S08 .35 I 74LS74 .35 
74S10 .35 74LS86 .35 
74S11 .35 74LS90 .55 
74S20 .25 74LS93 .55 
74S40 .20 74LS107 .40 
74S50 .20 74LS123 1.00 
74S51 .25 74LS151 .75 
74S64 .15 74LS153 .75 
74S74 .35 74LS157 .75 
74S112 .60 74LS164 1.00 
74S114 .65 74LS193 .95 

74LS367 .75 
74LS368 .65 

LM320T5 
LM320T12 
LM320T15 
LM324N 
LM339 
7805 (340T5) 
LM340T12 
LM340T15 
LM340T18 
LM340T24 
LM340K12 

1.65 
1.65 
1.65 
1.25 
.75 
.95 
.95 
.95 
.95 
.95 

1.25 

LM340K15 1.25 
LM340K18 1.25 
LM340K24 1.25 
78L05 .75 
78L12 .75 
78L15 .75 
78M05 .75 
LM373 2.95 
LM380(8·14 PIN) .95 
LM709(8,14 Pl N).25 
LM711 .45 

LM723 
LM725N 
LM739 
LM741 (8 
LM747 
LM1307 
LM1458 
LM3900 
LM75451 
NE555 
NE556 
NE565 

.40 
2.50 
1.50 

·14) .25 
1.10 
1.25 
.65 
.50 
.65 
.35 
.85 
.95 

NE566 1.25 
NE567 .95INTEGRATED CIRCUITS UNLIMITED 


7889 Clairemont Mesa Boulevard, San Diego, California 92111 
SPECIAL(714) 278-4394 (Calif. Res.) 

DISCOUNTS 

All IC's Prime/Guaranteed . All orders shipped same day received . 

All orders shipped prepaid No minimum Total Orde'r Deduct 
Open accounts invited COD orders accepted $35 . $99 10% 

Discounts available at OEM Quantities California Residents add 6% Sales Tax $100 . $300 
$301. $1000 

15% 
20% 

24 Hour Toll Free Phone 1-800-854-2211 American Express I BankAmericard I Visa I MasterCharge 
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XR -L555 Sl.50 XR2242CP Sl .50 
Micro -Power ¥efSlon ot !he Precision 11mm9 cucu11 101 
POPUiar 555 Timer and duedly 9enerattng t1mmo pulses in rm... 
mterctlanguble D1ss1pates nute., houra and days or up to 
1"511'1 the power and operates 1 ye.ar by using two Rt11uces 
down to 2 7 volts Perteet !or cost ol 11me Celay arcults 8aSJc 
Jallery 09tral10n and CMOS cir ­ 555 Timer w1lh bu111 -1n 8 -M 
cuns Coun1e1 

:<R2556 SllO 
XR1489 139 AR2!167 2 99 
<Rll!OO l>O (~)40) 1 ~ 

(R2206 (R41J6 125... 
(RU07 1 85 iR~151 2 85 

CO<OOO 23 C04070 (R2208 521l (1\4194 145 

23 C04011 "23 A'R22'09 175 (R4202 ) 60 

CD•002 23 co•m .. C04011 .. 	 llR2111 (R421 2 2 OS """'" 
CO'll06 119 119 139 .CR?2t'l .,. "' ~P.45~ 15 

CD4007 25 •9 """" C04081 23 <R2?40 	 <R4 719 1 1-, """" .. '°"'"' CO.&Oll2 23 	 <R2'16< (R4741 1 t1C0'°'5 	 '" 
C0.010 119 C04093 	 '""""" •• " 

23 .,,...1 125 " 	 ZENERS - DIODES - RECTIFIERS"""" 
YCl4409 	 TY1'I YOl TS W PRICI TYf>E VOl TS W P'fUCf """" 	 '"'°" ....CDf012 ~'! "' 
MC14410 	 IN746 J J <&00m 4 I 00 IN4005 600 PIV I AMP 10 1 00CD4013 " 39 C04043 .." .... 
MCIUll 1N751A 5 1 400rn JI 00 IP«006 800 PIV 1 AMP 10 1 00 

C0401S 119 179 MC14419 IN752 5 6 <&00m • 1 00 IN4007 1000 PIV 1 AMP 10 I 00 
CD4014 C04GU .. ....

"' 	 ....,,..., ,,. MCl«JJ 1995 	 1 N 7~ 6 '1 40Qm 4 I 00 1N3600 SO i'OOn 6 1 00C04016 """" 
lilC145"06 1N75"4 611 ~ 4100 HM 1'8 75 	 Ulm 15100119 C04048 135 

C04049 .. ~14507 " 	 1N959 !I? 400m 4 1 00 1N41~ l5 10m 12 t 00C04018 """" MCUS62 1450 1N9658 15 4()()rrl J I 00 1N4305 ;5 15m ?0 1 00 

C04051 119 MC1•~ 1N52l2 56 500'n 28 1"4 71-1 56 28 
CD•019 ".. •9 " 
C0•020 119 	 350 """"' 

C0450ll 3 95 	 1N5234 6 2 SOOm 18 1N.S735 5 2 l w l8C0<021 1 39 Cll'053 119 
CQ4510 I )9 lN~~ 6 8 S00m 28 1M 7J6 6 8 I• 211 

C04023 23 C04059 995 CD4511 129 
C04022 119 

1N5236 7 5 500'n 28 1N4738 112 28 """' "' 
C04515 2 gs HM~ 25 .o.n 6100 1N4742 12 211 

Cl}l025 23 C04066 79 
C04024 C04060 149 

C04 5111 129 	 1N458 150 7m 61 00 1N4 7J J 1S 1w 28 " 
1NJW 180 !Om 5100 1Nl183 SOPIV 35AMP 160 

CO•Dl7 '".. "'4069 .. C04S66 'l ~ 	 1N4001 SOPIV ! AMP 12100 1Nl184 lOOPIV JS.I.MP 170 
1N4002 100PIV !AMP 12100 1N1185 150PIV 35 1.MP 1 70 
1N4003 200PIV l AMP 12100 I N1TS6 200Pl\I 35 AMP 180 

C04026 CD4068 39 C04510 1 29 

74C02 ., 74COO :~:~ ;,, CALCU LATOR CHIPS CLOCK CHIPS 	 1N4004 400Pl\I l ot.MP 12100 I N1188 400PIV 35 AMP 300 
74Q>4 75 74C85 3 95 74Ct73 2 60 RCA LINEAR ANO DRIVER74C08 75 74C90 3 00 74C192 3 49 	 S 9 ~ SCR AND FW BRIDGE RECTIFIERS
1-c1 0 65 74C93 2.00 7•C193 2 75 CA3013 2.15 CA3082 2 00 	 • 9!> 

CJ60 15A@400V 5CR!7N18J91
7<C14 3 00 74095 2.00 7'Cl95 275 CA2023 2.56 CA3083 1.60 FCM3817 (1998A) $ 5.00 4 " 

C38M 35A@600Y SCR "" 
~:: ~ ~~~~~ ~ ~ ~:~ :: g~5g5~ ~ j~ ~~~ 3·n :~;~~ ~:: :~ 2N2321 16A@JOOY SCl1 "'50 

MOA 980 ·1 12A@'JJY rw 8RIOGl REC;:g: !~~ ~~~:; ~ .~ ;: ~~= CA3046 130 CA3130 1.39 DM886<MB865 2.00 :: MOA 980 .J IY.@?OOY fW 8Rt0Gl REC '" 074C7J 1 50 74C1fi0 3.25 llOC95 I 50 CA3059 3 25 CA3140 1.25 1.00 4 95 "' 
__74C_7_•___1' 1_ _ _ _____ 7 --'--1 2:~ggg 3 ~~ ~~ 1.~~ g=~ :~; >--------'--95 TRANSISTORS1 ___4C161 __J_ 25 80C9 '°	 9 "--~ CI0681 410D 

410D ~CA~3~08~1"-'2 ::::.,...1:<::A3~6001:i!i.....:!3~:U.~~~~~--~--l~"1!l!lllllllUllll!i'-.W.i;,.,i.Mlil....~ "Oil IAJt.3Cl55 
191 	 ,."' ?~~5 ~00 ·	 ~~ 100 "Oil 

l> OD 
LMJOOH llO LM340T-6 1 25 LM741CN/H 35 1·24 25·"9 50·100 1-24 25-'9 50·100 TIS96 "Oil lNJ398 51 00 
78MG 1 7S LINEAR 	 IC SOLOERTAIL - LOW PROFILE (TIN) SOCKETS us97 6•00 !N3392 S 1 00 

"Oil 
LM301CHJH 35 l~OJ.8 125 LM741-14N 39 SIWILP .$1 7 16 .15 • .. 22ptn lP S 37 .J6 35 115133 "Oil PNJS67 J 1 00 "Oil 
LMJ02H 7S LM340T·12 125 LM747N'H 79 14pinlP 20 19 .11 24pinLP 38 .37 .36 fl5l~ "Oil PN3568 J 1 00 "Oil 
LM304H 1 00 LM340T·15 1 25 LM7'8NIH 39 16 pwi LP .22 .21 .20 ?I pin LP 45 .44 .Q JQ.109 I ~~ PNJS69 J 1 00 "OD 
LM305H 60 LM340T -11 12S LM1303N 90 11 pin LP .21 ?I .27 36 pin LP .eel .58 51 JQ.llO 175 'APS3638A 5 I 00 '1 OD 

17' MPS3702 5 I 00 "OD24LLLM~; gg t=:· ~ ~ t~~= i !~ 20 p1i LP 34 l2 .JO SOLDERTAIL STANDARD (TIN) 40 prn LP .63 .62 ::~ ~:~~ 4100 l N370J 5 1 00 '1 OD 
11 l>OO '-!PSJ70J 5 I 00 "Oil ...,...,, 10 LM351CN 65 LM1l07N 15 UpenST S.27 25 .24 - - ==~ S1-: to l N1219A 410D 2N3105 5 1 00 "OD 

1 9 	 MPS3 i05t:N i~ t:~~ ; ~ t:i~~ ~ = i::: ~~ -~ .~ :~ 	 40 pjn ST i ~ i .~ ;:~~;: S>OO 51 00 "Oil 
LM311NJH 90 LM377N • oo LM1414N t 75 24 pin ST .'9 45 .42 SOLDERTAIL STANDARD (GOLD) 1N<'J69 "Oil '1 OD?Nl706 5 I 00 

•I 1 00 

LM31 71C 650 LM380CN 99 MC1488N 195 lpinSG $ 30 .27 .24 211pinSG 1.10 100 90 ~PS2369 "Oil 
'1 OD MPSJT06 5 1 00LM31 2H 2 00 LM380N I 25 LM14SICN IH 59 	 - - 24 pin SG S .70 83 .57 .:>N2l69A 

lNl707 5 1 00 "Oil 
LM319Qil/H 1 50 LM381N 1 79 MC1419N 1 95 14 pin SG 35 32 29 36 pin SG I 75 1 40 1 26 ~2JIJ 4100 2"1Jill 5100 "Oil 
LMlltN 130 LM382N 1 79 LM1'96H 95 16pinSG 38 35 .32 40pinSG 175 151 145 ZN2906 4100 2NJ710. 65 " Oil 

111 47 5100 JNli1S.A 1 00 5' ODt:a:i:~: 2 i~ ~~ :: ~~~~k ~ ~ P11 SG S2 .a WIRE WRAP SOCKETS 	 ;:~~ " Oil 2NJ /72 l ?5 5' OD 
15 75 125 2N382J I 00 3100LM32C*·12 1 35 HE~ 4 95 LM2901H 2 ts I pin WW S 40 .31 .35 (GOLD) LEVEL /1 J 22 pin WW S •96 \t.J£1955 

21fl90l JIOO"Oil "Oil
1 1t:::: :~ :~(V :: l~ :~= = ~ ~ :~~ .. - ~== ::: : :~150 	 1NJO!IJ 

t:=::• ;;: !:e~ !: L 1 '. .. ~ ·i3._--"•11.2 _.-!j ~ '-..,:: ~ '- : . '----	 CORNERLM~,;"° ,,~ ::!..l"'=::.,,_---" "'--_;;===-----,.....'-::: · ::'----'~5 ; ::---tCAPACITOR ~s~0~~~rT-:~: ___'-
1 	 1t=i1 ' :~ :;: ~ MCs65iv " 50 PCS. RESISTOR ASSORTMENTS $1 .75 PER ASST. 10" '.,: ''.." ·~ oo•.• 10: ·•: ~5 

LM320T-12 1 2S HE.556H 99 LM7S2SH go 10 OHM n OHM 15 OHM 11 OHM n ()Ht,! 	 '22 p! 05 °' OJ 004 7µ. f 05 °' 035 

t:i~:: i~ ~:a ~: ~~H 4 ~ ASST. 1 5n 'JiOHM J30HM J90ttM Ji0t1M ~OHM 114WATT5-.. 50f'tS 1~:: ~ ~ ~ ~2~F : ~ ~5 
LM320T·24 1 25 HES628 5 00 LM7S450N 50 68 Ot1M 81 Ot1M 100 OHM 1?0 OliM 1:,0 (lttM 210 pl 05 04 03 047,.r 06 05 04 
LM323K·S 595 N£565HM 1 25 7S451CN 39 ASST. 2 Sn 180 0H'A :ilGOH,.. liOOHM lJOOHM JQ()nti •.1 114 WATT 5•. 50pts 470pl 05 °' 03~ 1,.f 12 09 075 

1=: I= == ~ ~=:: = J 700H'-4 )b(!OkM 6800H"4 8700~1"4 	 OOlmt lllll~Oll~f~~ACIJO~ ll12 03 
LM34<*·5 I 35 NE57tltil 10 50 7S4S4CN 39 ASST · 3 5 u 1 ?II 1 :ii., 1 811. ~"!II ·' ~ 114 WATT s•. 50 PCS 0021 11 10 07 047m1 21 I1 ,, 
LM340IC ·I I 35 LM703CNM 45 7S491CN 79 J Jll I 9"' I i ll. 5 611. fi /i ii. 0047mt 12 10 07 lml 27 23 17 
LM340K·I 1 35 LM709N/H 29 7549~ 19 ASST. 4 5 ti 8 711, l()t. 17, 1!>11. Ill,, 11• w•n s·. 50 PCS Olm! 12 10 07 22ml 33 27t::=::: ~ ~ t:~~~ ~: ~~9:: 1 ~ 17 ,, 7;,, J~ 1911. J "11, 	 1 35y +:"' Ol~O l~:Al~ ~~:~0 1 W~CITOll~ " 
LM340K·18 1 JS LM713MM 55 RC4151 59!1 ASST . 5 Sn !>15,, 6811 8ll( l()(Jt, 1/01!, '" WAO 5•. 50PCS 15~V 28 73 17 2225Y JI 17 " 
LM3'0K ·24 1 35 LM733N 1 00 RC.4194 S 95 1~ \ll()lo; :>201i ?11)1( JJOll. 	 22135y 28 23 17 3 l'<!~Y 31 27 " 

....LM340m5 l..-~~ =~~-~ RC;• l95 '.;;' of ASST. 6 511 1~ -1 10,· ~ 68Qr. 8l0t<. 114 WA0 5'• 50~S ::i:~ :: :~ :~ :;~~ ~ " m mT· -..; 25 lM;;;739N 1 1 9 ~~---- ',;. i~ 2l 

1
74LSOO ~~ 74LSOO TTL ~:~:~ 69 ?M l ~M I SM ? :'M 68 J5Y 28 23 17 10'15V •O JS " 29 
74LS01 LS5l .:~ ASST. 1 5 U 1 7M 3 JM J 9M ~ 7M 5 &M 114 WAn S-... 5GPCS 1 OIJ5Y 28 23 17 15 25V 63 50 

23 74 23mm g ;:till ~l H~ill :: 1-.;.A.;::S;..:S;..:T..:. C.;::lu;;:d;;: es::.;i;:.st;;:o.;..r;..;A;:.ss;..:o:..rt.;..m..:.e::.;n,;;t::. -7...;(;..:3..:. C..:."" ._-4·..:8..:.R:_..:.ln;;: e;:.s;..;R;;: s.;.1...; 5.;.0...;P..: S.)'--S'-9_.9_5_e_a_ '"!::'t".!.""''""' UKTl10LYT1C ~~~i!'!'.' ,,74LS05 29 7'LS7J 35 74LSl61 89 	 47 5lN I~ 13 10 • i ~V 15 13 
74LSOll 23 74LS74 35 7• LS162 99 $5.00 Minimum Order - U.S. Funds Only Spec Sheets - 25t 1o5lN 16 u 11 47 5/N 16 u 	 11 

10j!ts~ .g ~!tU~ -~ ~:~:~ : C1l iforn i1 Residents - Add&% Siles Tix 1979 A CalllDG Avall1bl&-$1nd c1 c stamp !~,: ;~ :; ~ ~ ~~~ ~: i! 11 

~:t]~~ ;; ::~ ~ ~:~:i~ 2 !~ 10r2SV 15 IJ 10 I 0'5/N 16 1'J 	
" 

10" ~!~ -~ ;:t= ~ ~!~~~ : PHONE ~~'~ ~~ i~ ~; ! ~ ~~ ~; ~i 	 10 
74LS21 29 1'LS92 59 74LS192 n 	 ORDERS 225'N 2• 20 11 4 1 5/N 16 1•ameco 

09 
10mm :I !l~:: ·~ H~l5 : .•._.,........,...,........_ (4f5~~~~-~~97 1~~ ~ ~ i: ii~ ii i! 	
11 


19.. " ilttff ~ ;:tl:ll ·~ m~ i MAIL ORDER ELECTRONICS - WORLDWIDE :E ~ ; u :~~ ;; ~ 
~:~ :~ ~::]~~ :~ j!~ .g: 1021 HOWARD AVENUE, SAN CARLOS. CA 94070 ,:~~ ~ ~ ~~ :~~ ~ ~ " " ''°"" " " """'' " "'",. ·" 74LS610 1 " Advertised Prices Good Thru November 2200 1•• 10 " " 
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ELPAC 
POWER 

SUPPLIES 

Compl etely Assembled 
SPECI FICATIONS : 
105 ·1 25/2 10 ·250 Vat , 47 ·«0 Hl Input 

Line Regulauon ~o 1,. 
Load Regulation ~ o 1•..no·load 10 rated -load 
Output Ripple and Noise ~a 1%Q·p,dc to 10 MHz 
lnput/Outpul Isolation 100 megohm de. 900 Vac 
Short Circull Curren! 35% rated current 

PAR T NO . RATING S 
WATIS VOLT S AMPS 

SOLV15·5· 15 5 3 
SOLV15-12· 18 12 1 5 
SOLV30-5 30 5 6 
SOLV30-12 48 12 4 
OVPI ove1 voltage protection for SOLV30·5 ,·12 
·soLV15·5, 12 includes OVP mstaned 

SUP 'R' MOD II 
UH F Chan nel 33 TV I nterface Un it Ki t 

PRICE 

$39 95 
39 95 
59 .95 
59 95 

9 95 

..,.. Wide Band B/W or Color System 
* Convert s TV 10 Video Display fo r 

hom e computers. CCTV camera . 
Apple U, works with Cromeco Oaz ­
2ler. SOL-20. IRS-80. Chall enger , 
e1C 

• MOD II 1s pretuned to Channel 33 
IUHf ) 

* Includes coaxial cable and antenna 
transformer. 

MOD II $29.95 Kit 
-' · ·4~ 1CRYSTALS 
- ~~.,~~~ THESE FR EQU ENCIES ON LY 

Pa rt No. 
0825P-4-P 
DB25P-4-S 
08255-4-S 

..... .. 
;-,·,·.·:. 

1/16 VECTOR BOARD 

" Ho leSou1ng PPant<n 
Par!No ' w 

Pr 1ct,_, 10up 

MICROPROCESSOR ONENTS 
CDP 1802 CPU $19.95 Z80(780C) CPU $1 9.95 
P8085 CPU 19.95 Z80A(708-1)CPU 24.95 
BOBOA CPU 9.95 2650 MPU 26 .5-0 
8212 8-Brt Input/Output 3.25 MC6800 MPU 14.95 
8214 Prionty Interrupt Con trol 5.95 MC68 10API 128 x 8 Static Ram 5.95 
8216 Bi-Directional Bus Driver 3.49 MC6821 Pe riph .lnt erl ace Adapter(68 20l7 .49 
8224 Clock Generator/Driver 3.95 MC6830L8 1024 x. 8 811 ROM(68A30) 14.95 
8228 System Controller /BusOnver 5.95 MC6850 Asychronous Comm Adapter 7 95 
8251 Proo . Comm . lnter1ace 7.95 MC6852 Syn Seri al Data Adapter 9.95 
8253 Proo lnlerval Timer 14 .95 MC6880 (MC8T26) Quad Tri State 
8255 Prog Perlph Interface 9.95 Bus Trans. 225 
8257 Prag OMA Control 19 95 MC6802 MPU w/Clock & Ram 24 .95 

RAM'S PROMS 
1101 256•1 Static $149 t702A 2048 l 1 famous 5595 
11 03 1024 • 1 Dynamic 99 5203 2CM8•1 ''""'"' 1'95 
l 101t8101) 256 •4 Sm1c 395 82523 32•8 Open C 395 
2102 10?4•lSta11c 175 825115 4096•1 Bipolar 1995 
?1075280 4096 x 1 Ovnam1c 495 825123 32 .a Tristate 395 
2111 (81 1H 256•4 Static 395 74528 7 1024•1 Static 295 
2112 256 ~ 4 Static '" TMS25.i? 32< (PROM 99 95 
2114 1024 x4 Static 450ns 995 2708 " EPROM 1095 
2114l 1024 • 4 Stat1c4SOnslow Powe1 1095 2116TI '" EPROM 2995 
Z114-3 1024•4Stati<:300ns 1095 2716 Intel 1<'516 l I I 161( EPROM '995 
211 ~l·3 1024 ll4 Stallc300ns Low Pow-e1 1195 6301-1 1024•1 Tn -S1111e81pOl.lr "' 7489 16x4 Statu: 175 6330· 1 2!>6 • I Open C Bopotar 295
8'99 16•4 Static "' SHIFT REGISTERS21L02 1024xtStat1c 195 
74$200 256 • 1 Static '95 MMS016H !I00/512 Bit Dynamic 89 
934~1 256 •1 S1at1c 295 250'1 1024 Dynamic 395 
~ r.i~~~ ~ii • 1 ~Na£MJc16PiN ~ 1 1 ~!J 2518 Ho32B1tStat1c 495 
Ml(4027 (UP0414) 41( "' 

2522 Dual 132 Bit $!;me 295 
MK4116 (UPD416 ) 16K OVNAM!C 16PIN 1495 2524 512 Oynam1c 99 
TMS4044 -4~l " <;TATIC 1495 2525 1024Qvna!Tllt 295 

ROM 'S 2527 01.111! 256 811 SlatJC 295 
2528 Dual 250Stat1C •OO2513{214DI Cha1acte1Generator(uppe1cue) S995 2529 Dull240B11S1a11c •OO2513(302 1) Clmaclt1 GentrJ!or (lower cue) 995 
2532 Oud 80 Bit SlatlC 2952516 ChiracterGeneraror 1095 
2533 1024Sti11C 295M"45230N 2048 a.1 Re.ad Ont~ Memo ry 195 
3341 fdo 695USER MANU ALS 74LS670 4)(4Register 195

1802M COP1802 M.anuat $1 50 UART'S

""" l&O Manu11 750 

" M 2650 Mdnu•I •oo .t.Y -5· 1013 JOK 8AUO 15 95 

SPECIAL REQUESTED ITEMS 
TELEPHONE 

KEYBOARD CHIPS 
AV ·591CIO $U95 
AV+9WO '495 
... Ys.9500 '" AY ·52376 '495 
H00165 795 
14C9<'2 "' 

.~,~ .. •n te~• 
1~5 OPt•aMQ ·na~ua 

a~~ ~c.i•e •u~l 

ICM CHIPS NMO S REAO ONlY MISCELLA NEOUS 
IC M7045 S2495 MEMORIES 

11C90 Sl995 MK40240 S\750IC M7205 1995 MCM6571 S1350 MCJ061P 1195 OS0026CH 375
IC M7207 750 MCM6574 1350 MC 1408l7 495 TllJ08 1020 
ICM7206 1995 MCM65 75 1350 MC1408l8 "' 951<90 1195 
1CM 7209 695 lD110J111 $25 00/Sel

I~-;~s":o~' ~11~!~ na 2 010 MH 2 Crvstal S7.95l 
MC-'016( 74416 ) 750 
4N33 395 

ACCESSORIES FOR MAX 100: 
Mobll e Charger Ellmlna lot 
use pawerffomcarti.nery 
C"araer /Ellmlnalor 
use 110 V AC 

ModtltOO -Cl.ASJ.15 

Modtl 100 - CAI H .15 

the Jrd Hand 
$9.95 each 

· Leave s two hand s free fo r 
workmg 

• Clamps on edge of bench. table 
or work bench 

• Posrtion board on angle or flat 
position for soldering or clipping 

• S1urdy, aluminum construction 
for hobbyist. manufacturer or 
school rooms 

Au to Polari ty 
• Lo w Pow er 
• Single IC Unit 

$49 .00 
$17 .50 

Kit • ~.?~'l;,le·g~ 1~:igh1 Common 

• Uses MM53 14 Clock Chip 
• Push Button Switches for setting 

Hours , Mmutes & Hold . 
• Easily Viewable to 20 Feet 
• Simulated Walnut Case 
• 11 5 VAC Operation 
• 12 or 24 Hour Format 
• Includes all Componen ts & Case 

~, 
. ­ - ··­ J 

...._.. .....~! 

PHENOLIC 64P44062XXXP •50 650 
169P44 062XXXP 450 1700 

172 "' '" 331 

1~ Log.or Pio~ ·s.i 11"'' • l'l•cn rs 'O' 111e mo~I D•'' 
•Mr<>~~·~ '" l!O<.il)le S'lOOMq IOqlC !,im.~ 
nt Oft_ l{fL CMOS 11 c:eu.. es 1"' :io• e' .r 
nttO'>IOOOtr•ltCl11tcl'y O!IOlln•c11cu•IUl'ldt• 
1est Cl•a ... ni;i.tscolfl!IO,.,Arn.i . llu~• M.1.N J. 
re.M)Oul !o •na•Ule •n~ or 1~ ro11o "' "9 ~tdte'> D1

!---------------'--------------! 
EPOKY S,.P440fi2WE •50 650 207 186 
GLASS 84P4 4 062WE • 50 850 ,,. ,,, 

169P44 062 W£ •50 1700 ,.. 45J 
16QP840f;2WE 850 1700 923 '" EPOXY GLASS 169P44062WEC1 •50 1700 680 ,,, 

COPPER CLAD . 
~ CONNECTORS'ut 

25 Pi n -0 Submin iature 

This is a 63-key , te rminal key board ne wly 
DB25P(a s plclured l PLUG S2 .95 manulactured by a large computer manufac­
DB25 S SOCKET 3.50 lurer 11 1s unencoded with SPS T keys, unat - •1-.....e:DBe:5:!1~22,_,6.:.- 1'-----__::;Ca~b::::le_,C"'ov,_,e::.r ,_,lo::.r~DB:::2:.:5.:.P_::o::.r :.:S _.:.l .:.75::...._~ 1ached 10 any kind of PC board . A very solid 19· key pad incl udes 1·10 keys . 

ABCDEF and 2 optiona l keys and a 
sh1tt key . $10.95/eachMOLEX CONNECTOR PINS 

~~~~~i~~~ M-530-1 

P1e-packagedinstr1ps 

INSTRUMENT/
CLOCK CASE 

Sl 95/100 pins 
frn,nimum order) 

S16 00/ 1000 pins 

molded plas11c 13 x4" base suits mosl applica­
tion . IN STOCK $29.95/each 

Spec Sh ee ls ­ 25iSS.OD Minimu m Order ­ U.S. Fun ds Only 
C1 lifo rn i1 Resi dents ­ Add 6%Sales Tax 1979 A CalaliJll Ava ilable-Send 41 C s1amp 

:'. ~~Jameco- '\919 ,:;~~ 
V\/·•J'·J • ••-"'J41.0:S l.l.l.c'Tllfl'11fS "'t'11.f••" 

ELECTRONICS 

PHONE 
ORDERS 

WELCOME 
(415) 592-8097 

MA IL OR DER E LECTR ONICS - WORL DWIDE 
102 1 HOWARD AVENUE , SAN CARLOS, CA 94070 

~~~~e~::1r~c~~',q~1 ,;~::~rvo~u;;;~s1~1 ~ :M~~e $9.95 Per Kit 
I! c.tnt l>t' usell •t MOS lf'Vels o• cuc.;11 !lam.ti;ir 

or inted c ircu 11 board 

T,L 5V 0.5A Supply 
·This 1s standard TTL power supply usmg the well 
known LM309K regulator IC to provide a sohd 0.5 
AMPol current at 5volts We try lo make lh1nqs eaisy 
!or you by providing everything you need m one 
package 1ndudmg the hardware tor only 

JE225 $9.95 Per Kil=s= PROTO BOARDS 
coo •...• •• '"<:;••••O- •""" '"°• 

PROTO BOARD 6 
$15.95 PBHJO - 4 5 x 6 S 19.95 

(6 long X 4 wide) 	 P8101 - 5 8 · '4 5" 22 95 
P8102 · 7" x 4 5" 26.95 
P8103 - 9 x 6' 44.95 
P8104 - 9 5" x B 54 .95 
P8203 - 9 75 x6'h x 2¥• 75.00 
P8203A - 9.75 x 6'h '2¥< 124.95 
l1ncludn PO ,.. ~r SUCCIYI 

"111"""' PROTO CLIPS 
14 PIN S4 50 
16 PIN 4 75 
24 PIN 8 50 
40 PIN 13.75Advertised Prices Good Thru November 
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Dual End Stackable 
Alphanumeric LED Displaysof INTEREST to DESIGNERS 

Rack Assembly for Big Prototypes 

The Mupac Mixer is a modular 
packaging system that integrates a variety 
of panel sizes, IC densities and user 
selectable vo ltages into one rack assem­
bly. Logic can be subdivided into multi­

80 Column Dot Matrix Printer Mechanism 

Featuring a 100,000,000 character 
dot head, this 80 column Model 3110 
dot matrix printer mechanism is being 
introduced by Epson America Inc, 
23844 Hawthorne Blvd, Torrance CA 
90505. 

The Model 31 1 0 prints 150 charac­

pie size functions. Three ·independent 
backplanes permit the modular separation 
of analog and digital grounds and voltage 
supply requirem~nts for optimum noise 
immunity. Multilayer panel construction 
allows high frequency applications. The 
system can accommodate panels with 32 
to 192 I Cs ranging in size from 4.5 inch 
by 6.0 inch to 8.0 inch by 14.9 inch. 
For maximum flexibility , blank, copper­
clad, cable and wire wrap panels can be 
mixed. Mupac panels contain .from 108 
to 540 10 pins to prevent restrictions 
and pin limitations. The system ranges in 
price from $400 to $500 for rack 
assemblies and from $100 to $500 for 
panels. Contact Mupac Corp, 646 
Summer St, Brockton MA 02402. • 

Circle 575 on inquiry card . 

ters per second, with a 5 by 7 dot matrix 
character and 1/10 inch column spacing 
tailored for the small business and home 
computer markets . 

DC power used for the magnet, solen­
oid and detector allows OEMs to save 
manufacturing cost by purchasing the 
standard Epson mechanism for use with 
systems that will run on US or foreign 
line currents. The unit requires a 24 V, 
30 to 42 V, and 5 V DC power supply 
plus case , control board and interface 
electronics. 

The Model 3110 is 3.74 inches (9.5 
cm) high, 13.19 inches (33.5 cm) wide 
and 7 .28 inches (18.5 cm) deep and the 
weight is 6.6 pounds (3 kg). 

The Model 3110 sells for less than 
$250 in quantities of 500. A 40 column 
version of this mechanism, designated 
Model 512, sells for $ 155 in quantities 
of 500.• 

Circle 576 on inquiry card . 

The IE E-Hercules Models 1784/ 
85R .54 inch dual, alphanumeric LED 
displays with common cathode and right 
hand decimal point have been announced 
by Industrial Electronic Engineers Inc, 
7740 Lemona Av, Van Nuys CA 91405. 

These models consist of two .54 inch 
high, red 14 segment characters com­
bined in a compact package which can 
display a lphabetic and numeric charac­
ters plus some symbols . The end stack­
able feature allows designers variable 
display lengths in accordance with their 
needs. Composed of gallium, arsenic and 
phosphorous (GaAsP) emitting material, 
these solid state displays have a typical 
600 microcandle per segment luminous 
intensity at 20 mA at 1.6 VF. The 18 
horizontal double dual-in-line package 
pins on 0.1 inch spacing are set up for 
multiplex drive for maximum pinout 
economy. 

Models 1784/85 R install in integral, 
multidigit arrays with IEE-Atlas dis­
play mounting hardware. In 500 piece 
quantities, the price is $4.50 each. For 
additional information, request catalog 
HE-1.• 

Circle 577 on inquiry card . 

Motorola Offers 1024 by 4 Bit Static 
Programmable Memory 

The MCM2114, a 1024 by 4 bit static 
programmable memory requires no 
clocks, no timing strobes, nor refreshing 
because of fully static operation. Data 
out and data in are of the same polarity 
and no address set up time is required. 
Four speed ranges are available: 200 ns , 
250 ns , 300 ns and 450 ns, and two 

Planar Cable Connectors for Microcomputer Systems 

Two series of planar (ribbon) cable 
connectors have been announced by 
Spectra-Strip, 7100 Lampson Av, 
Garden Grove CA 92642 . The first of 
the planar cable connectors are the 804 
Series IDC DIP/socket connectors with 
fixed insulation-displacing contacts. 
They are ava il able for mass termination 
to planar cables on .050 inch centers and 
accept 28 stranded and 28 and 30 sol id 
AWG conductors. The IDC DIP/socket 
is a one-piece construction connector 
which features a fixed .013 inch IDC 
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contact with a dual beam configuration. 
The 804 Series IDC/DIP socket con ­
nectors are availab le with 14 , 16 , 21 and 
24 position versions. 

The second of the planar cable 
connectors are the 805 Series IDC 
DIP/plug connectors which insert into 
integrated circuit sockets and provide 
planar cable interconnection to printed 
circuit boards. The male DIP/plugs pro­
vide preinstalled . insulation-displacing 
contacts for easy mass termination to 
planar cables on .050 in ch centers and 

power versions, the MCM2114 at 550 mW 
and the MCM21L14, at 385 mW (maxi­
mum), both using a single 5 V supply with 
± tolerance. Two industry standard 18 
pin packages are available, plastic (P 
suffix) and lid -seal ceramic (L suffix) . 
The MCM211 P-45 (450 ns part in plas­
tic) is priced at $ 12.25 in quantities 
of 100 to 999. Contact Motorola Inc, 
Integrated Circuit Division, Technical 
Communications , 3501 Ed Bluestein 
Blvd, Austin TX 78721 .• 

Circle 578 on inquiry card . 

offers assembly in seconds without 
prestripping the cab le. The contacts 
accept 28 stranded and 28 and 30 solid 
AWG conductors. 

The 804 Series connectors are priced 
in a quantity of 1000 pieces at $.09 per 
contact and the 805 Series connectors 
are priced in a quantity of 1000 pieces 
at $.06 per co ntact. • 

Circle 579 on inquiry card . 



EVERYTHING 

YOU NEED TO LEARN TO PROGRAM THE ZSO® 

WITHOUT WASTING YOUR 8080 KNOWLEDGE 


ln1.:lud1 ng " >un:r h)>llnll' <1( 


.:on vl'f\ali.mnl ..L\'4.."'tllMt.·r Jnd dd'lu~in~ 1nrn1i1.11 


W.J . WEL.LER 

THE TEXTBOOK... 

18 chapters of solid, accurate 
programming information, on such 
topics as: 

• 	 Single and multilength arithmetic 

• 	 Array and table handling and searching 

• 	 Number base conversion 

• 	 Floating point arithmetic 

• 	 Programmed input/output 

• 	 Decimal arithmetic including multiply 
and divide 

• Stack pointer usage and subroutines 

• 	 Debugging techniques 

• 	 Interrupt modes and service 

• 	 Interrupt driven input/output 

THE ASSEMBLY PROGRAM...(easily worth $100.00 by itself) 

The full source listings of a combined editor/assembler which supports the language used. This 
language uses 8080 mnemonics for 8080 compatible instructions and clear, logical extensions 
of the 8080 mnemonics for Z80 only instructions. The assembler is resident in less than 10K 
RAM and will function with any set of peripherals which transmit on a character by character 
basis, e.g., paper tape. 

DIAL CHARGE CARD ORDERS TOLL FREE (8001 258-5477 
~-----------------------·A FULL DEBUGGING MONITOR... 

POB428 , 25 Route 101 West 
inc Peterborough. NH 03458BITS 

Not a simple ROM monitor. Contains facilities 
Practical Microcomputer Programming: The Z80 

for breakpointing, modification of pseudo $29.95 plus$. 75 postage and handling
registers and much more. 

D Chec k # :______ 

D My card it :____________AND BY THE WAY... 
Expires : ________ 

When the coupon in the book is filled out Name _______________ 

and returned, the object programs of the 
Address ______________

editor/assembler and debug are shipped 
City_______State____Z ip __ 

Signature ______________ ___ FREE __ 
BYTE November 1978 213 
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Vll~IC \Jl"T VII 1114UllY l,;CIJU, 

2522 BUTLER ST. 
DALLAS, TEXAS 75235RONDURE COMPANY 	 ttle computer raam214-630-4621 

ASCII SELECTRIC DATEL SELECTRIC (IBM Selectric Mechanism) 
SPECIAL SALE Printer. Mechanism : Heavy 

$B7S.OO ~~~~ input/output, Serles 
Specifications: 

Weight : 120 lbs. Dimen­ •Size: 2l"Wx2l"Dx8"H. 
Used Working ePower Input 115 Voltsions: 29"Hx35"Wx33"D. 
and Clean Hz

Print Speed: (14.8 charac­ e I nferface : RS232 
ters per second) •Weight: 54 lbs. (ShippingTESTED WITH Platen: 15" wide, pin feed weight 6 5 lbs.) 

NEW or form feed device option­ • 15" Carriage
al (132 print positions) . e 15 CPSASCII 
Parallel output only-15ELECTRONICS characters per second ac ~ 

Factory cepts 7 bit ASCII parallel 
Reconditioned w/strobe & prints on Selec­ " As Is" Complete $395.00 

tric. The unit still works as Working$1075.00 	 $495.00 
a 	 typewriter in off-lineASCII Selectric with ASCII parallel electronics. 	 Recondit ioned $695.00 Usedmode.Immediate Delivery-Shipped from inventory. 	 $395 

NOVATION DC3102A 

• 
Used 
Working 

• $150.00 

RS232 Connection 
300 Baud 

Tl 990/4 
Single Board 16 Bit Micro 

Computer 

NEW $250.00 

USED MODEMS & COUPLERS 
NOVATION TC102 (Acoustic) $45.00 
AJ 233 (Acoustic) ...... .. . . ..... . .. . $25.00 
CF 318 (Hard Wire) ....... .. . .. ... . . $25.00 

SHUGART 
MINI-FLOPPY DRIVE 

NEW PRICE 

$325.00 ea . FLAT PACK ACOUSTICAL 

Model SA-400 
MODEM PICK-UP 

Useable with most modem 
ch fps/kits 
Used ­ $17.50 (w/prints) 

ORDERING INFORMATION : 

we ship the same day we receive a certified check or money order . 

Texas residents add 5% sales tax . Please call if you have a question. 

Write for our CATALOG of many parts, terminals, printers, etc. 

All Items subject to availability . Your money returned If we are out 

of stock. 


SHIPPING INFORMATION: 

Modems: $2 .00 each; 2 for $4.00 UPS. 

Large Items & Parts : Specify Freight or Air Freight Collect 

Foreign Orders: Add appropriate freight or postage. 

We now take Master Charge and Visa orders, Specify full number, 

bank number and expiration date. 


IBM® Selectric-Based 
1/0 Writers 

$249.95 
CLEANED 

& 
CHECKED 

OUT 

$199.95 
ASIS 

Excellent Hobby Printers 

•Series 72/731 
•Heavy Duty 
•81h" Platen 
•All Solenoids 
•BCD Code 

These terminals are from a large 
airline reservation system. They are 
heavy duty and were under continuous 
maintenance. The units have been 
in storage. We make every effort to 
ensure that all essential parts are 
included. Most work when plugged 
in . No warranties are given or implied . 

Selectric Controller 
The 3S-01 is a complete controller for 
the IBM Model 731 1/0 typewriter 
for both input and output operations. 
With this controller the 731 becomes a 
versatile ASCII printer with the world 
famous Selectric quality and an alpha­
numeric ASCII-encoded keyboard with 
the wonderful Selectric feel. An 
eightbit parallel input/output port 
(bidirectional or separate) is all that is 
necessary to add the KI NG of the 
hardcopy terminals to your system. 
Serial RS-232C is also available for 
connection to a serial communications 
port or modem. 

Power supply requirements are 5VDC 
at .75A and 48VDC at 1A for the basic 
parallel controller . Additional power 
needed for the serial unit is±. 12VDC. 

PRICE $249.95 
ASSEMBLED BOARD 

Surplus power supply for above $30.00 

Print only interface unit $59.95
Board and instructions only 

SUPER SALE 


Complete Terminal Unit 

This unit consists of: 

1. A cleaned, 	checkout, repainted 
used selectric . This unit has been 
converted for upper & lower case 
with new ball containing all 
BASIC characters. 

2. 	Selectric controller unit allowing 
both input and output 

3. Power supply (used) 
4. Terminal table (new) 
5. Assembled and tested . 	 Ready to 

plug in and go. 
6. ASC 11 to computer 
7. Crated 	for shipping by motor 

freight (collect) 

PRICE $775.00 FOB TULSA 
DEALER INQUIRY INVITED 

Have 10 HP 26718 card readers left at 
$299.95 each FOB Tulsa. 

Cashier Check or Money Order. 

Personal check allow 3 weeks. Units 
shipped collect. Price Net FOB Tulsa. 

3 S Sales, Inc. 
P. 0. Box 45944 

Tulsa, OK 74145 

1-918-622-1058 


Circle 356 on inquiry card . 214 BYTE November 1978 



CONTINENTAL SPECIALTIES CQllPOllA:'lON=$= Lo~ic Probes and Digital Pulsers ~ 

---+~­LOGIC l'llOllS 
CSC loclr llrobes a. re the ultimate tool ror breadboard clestsn nncl 
testlns . These hand-held unit s provh.le o n Instant overview o r 

cir~~~ ~~V~11~1.o~i ,:;,~1~nt~ 1?;ei~?,a:hcltlg ~.;~~g.~~:s ci~ ~~~~~· a 
liT1.. Touch probe 10 t eat notlt! . Tro« l<>1 lc levela and vut~~ 
through dlgltnl i::t rculta. Even 11t retch a n d lll t('h for eaay llll lbe 
delectloo. Instant recgcr:n1tloo or high , low or Invalid levels, n1W" n 

~1~f:1~:;: ac~~n·~i'i~~'·u~ (~1cd~r­)1 f 'I~ d(t;.\~r ..k~i~~ 1:11 ~~ 
cor porat es bllnklng pu lse detect or. e. g .. III and 1.0 LElls bltnk 
on or o" . t rac king " I " o r ..0.. stotes nt square wu \'<' frt"quencles UP 
to J. 5 Miiz . P ul8e LED bllnka on for Vi IK'CO nd during pu\8e 
tran11lt1on . C h o l« o r three mode ltt to meet ln1llvldunl rcqulre­
menu: budget. pro jec t unJ &l)('(!d o r logtc dr<"ulta, 

MODIL LP-1 

!~-}'L~-~~i~Df:~~r~~cY~fQ1S1 ."'i !~".'. :"1'~=n:~: 11~~i)~,-~11ii~~~ 
Minimum Detect•ltle Pu... : SU ns. M•alrnum Input Sl1n•I 
(P',...YMKJ'): tu '.\llh. PulM Detec:ter (LED): lllKh l'I PCed lrllln 
o r Blnirle C\'ent. Pu'" Memer)' : Pul.'!C or le\'c l tronsltlo n tlctc<' ICtl 
a nd etoretl . 
CIC Me4el LP-1 Letlc Prebe-Xc t Each . $44-95 

·0_ -------­
DIGITAL PULSll 

Economy \'Cr !-.lon n f '.\tmk l Ll'- 1. Sa fe r lhan a \'11 llmf'11 ·r. '.\ Io n · 
uccu ratc th · 1 a s1·01.c. lo1put lmpecl•nce : :u.o.•tll'I 11h111"i. Mini ­
mum Detec.~.tble PulM : :wo ns. M•.imum Input Slgn•I (F"re ­
quenCJ'): 1. 5 '.\ltlz . PulM DetKtor CLEO): llhch s 11t.•t•d t r;d 11 or 
Jj lnglc e vent. Pul•• Memor,. : :'\one . 
CSC MecMI LP-2 Logie Probe- Xcl Euell . . $24-95 

MODIL LP-" 
111111 !'lt>Ct'll lo&:k pr ol>e. Cu p! urcH 11u lsrs UH sh o rl M 10 ns . Input
lmpetl•nu : 500,000 o hml'I. Minimum DetKt•ltl• PulH : 10 nit. 
M•almum Input Sl1n•I (f'Nquenc,. ): .so :-.1111. PulH Det.cter 
(LED): 11 1&:11 !'ll)Cecl train or Hlnglc C\'COI . PulH M•m•r)' : l'U l!'o(.' o r 
lc\·c l Trnnslt\on dct crtctl and s tored . 

Tt1c • ul tl rn :1l1 • In ~1w ·1 ·1 I an•I c as.· o f •1111·ra1l1111 . :-ll 11111lv 1·u111w1•I dl 11 
h •a1 h In p111<1ll l\'I' :11111 111 •1.( al h ·c pow1·r , 1111'11 I u1wh I JI'- ! ':-; pr.. lw 111 a 
f'ln·ult n•tih ·: :t ut11rua 1\I· p•1la r lt y :...t ' ll"•r 1!1>1 ..1·1 .. 1·1n· 11 ll s llh.: I• 11r l11w 
1·11111111 l•1n , J k11rc..:-1 Ti ii' pu .,. l1hu11011 a 111 l I r li:i.:1 ·r :111 1111110..;ltt· \l'.' laril y 
nul-.c · tn1" 1tw d ri ·11l1 . Fa ... r t r11ullli "ih 11111 Im: ttw l11d1 ·..; lr 111·P1lmc 
... Ji.:ria ls :ti kc •)' p1 ,1i11s lu TTL. l >T I •. ( ' ~ I ll!'\ "r 111lwr pop11l :1r 
1·l n · u l 1s. Tt •:'<l l with sl ni.:I" 11111 ..,. ••t 1111111111"' '' IM' t :o1·1·1 111• I \ ' 1;1 1111111 -1 11 
1l11al 1·1111 1r11I 1111 ..11- 11111 11 111 : 111111•>11 :...t · li-1 ·1 -1 .. i 11i.:l1 · :o. h••I ,,,. 1·1111111111111 11"1 
111•1d1·"· I . E l) l111lkalur ino 11\lor 'i "'"· ra11111-: mndP'i tiv 11:1 ..;li\ui.: u1w1· 
fur 1"1 111-:h · pul >;(· ur r1111Tl11111111i.1v fnr ;1 pul.,. , lral lt . ( ·1111 1ph •1 1'1 y 
a111111nalh· . l"'m·ll-"ihW lali 111'1 11 11111..;i;· i.:1·1w r :1lnr fnr a11 .\· f:1111il y 11f 

~~:~ ~ :::: )'.:' r5· ~1~c"·.~::'f~!~c·!·i 1 i:~ :,i •,~·;A~0~':.~~" ~~~~1~~ ·-~;1• ::·::;~ . a~•t'O 
Indicator : J· 1:1.,lws fo r i.l m::l1 • pul i-t•, :.l:t .n• Ill f11r pul.,. , tra lu . 

CIC Medel LP·l Le1lc Prebe- '.'1;1..•1 Earll ........ S89°915 csc Model DP-1 Dlglt•I Pulser :'\1·1 1-: :wh . . s74.95 

l'ROTO-IOARD"' UNITS 
All the speed and convenien ce o r QT Socket.<i and Bus S trips lo 
bo t h II.Its and prea.sse m b le<I uolt.<i. Assemble, tes t aod m odify 
clrculta lltera\ly ~ rast a s you can thlok. 

Contains one prca..q,gcmbled QT-47$ socket, two preassembled 
QT-478 bua s trips , rour 5-way b inding posts. metal srouod/ 
bMe plate. non-marring reet and all hardware. Teo minute 
auembly ti me. st:r.e : 6 ... I. x 4"' w. x 1.4 .. h. Weight : 7 o zs. 
CSC M...I P•-' Kit- Complet e . Lis t Price . . .•. S 1 5 ,95 

PIOTO-•OAID 100 KIT 
Conta ins two preasse rn b le<I QT-358 sockets. one preassembled 
QT-358 bus s tr ip , two 5-way binding pos ts, uon-mctall lc base 
plate. non-marring feet and all hardware . Teo tnlout e assembly
time. Sl:r.e : 4 .5· w. x 6.. I. x 1.4 '" h . Weight : 7.5 ozs. 
csc Meehl Pa-100 Kit-Complet e. Lis t Price. . ..... S 1 9 .95 

PIOTO-•OAID 101 
Fully assembled b readboard conta ins two QT-358 sockets and 
tour QT-358 bus s trips mo unted on metal ground/ base plate 
wi th non-marrtog feet . Exct'll ent ro r audio and ~ mall digital 

~':~c:~~.z;~~i~-1 1iar:;d;:.:d:_~:~~ie::~~~~:r9 r 1~:s·s~ 
$22.95 

PllOTO-aOAllD 102 
Full y assemb led breadboard rontalns two QT-47S sock ets. thret' 
QT-478 bua s trips 11.nd one QT-35U hus s trlo o n a metal ground; 
base piste with no n-marring feet. E11:ccllent ro r lotermedlat~ 

Prototype Design E~uipment 
PIOTO-•OAID 10:) 

Fully a ssembled breadboard conta ins th ree QT-598 soc kets. ro ur 
QT-598 and o ne QT-478 bus Rtrlps, tour 5-way b ind ing posts 
o n a metal &round/ base p la t e with no n-marring reet . Bulld calcu­
lators . Interfaces, networks. e t c . Sin: 9... I. x 6" w. x 1.4· h . Wef1ht : 

~~cu;:loc1e1 PS-101 areadboard- Complete. List Price . ~ 
$44.95 

PlOTO-BOARD 104 
Fully assembled breadboard co ntains fou r QT-59S sockets, seven 

~~~~c:i~b~U: p81i1~rw~~c1n~~~;;,a~-rfu8{ r~rd~nJi 1 !'!.8~P°J. :nc~~~~~ 
complex display , e tc . Sl:r:e : 9.8'" I. x 8" w . x 1.4" h . Weith!.:.....!_~~ 
CSC Model Pa-1H a,...dbeard-('omplete. Li s t Price~ 

PIOTO-•OAID 20:) $
54 

· 
95 

Fully assembled breadboard contains buil t-In , short-proof. fused, 
6 VDC at 1 a m p, regulated power s upply, In addition t o three 
QT-59$ sockets, ro ur QT-59B bus s trips, ooe QT-47B bus s trip 

:~~1 ~~u~r~j';~~ -b~~~~g9~5s.tt ~af~~I~. r~r3~~i~t l~.li~!,11~~~ 5:::. 
CSC Mnclel P8~20J a,..adbollrd-Complcte . List Price $75-00 

PIOTO·•OAID 20:JA 
Provides all th e feature!'! o r Proto-Board 203 with additional
+ 15 and - 15 voe at 0 .5 amp powe r suppll~ with In ternally 
adj ustable o utput vol tages. Slae : Same as PB-203. Weltht : 5.5 

Each kit contams 350 wires cut 
to 14 different lengths from 0 1" 
to 5.0' 

Each wire ts stnpped and the 
leads are bent 90° for easv 1n· 

.. ~: ~ · ~l~ :::r~o!t~~~1h 1s class1f1ed by 

All w1re is sohd tinned 22 
gauge w11h PVC insulation 

The w ireS come packed 1n a
~~~a~::~9p~::; ~r~~.:b~~~_:·C~r~·;:ct~·. ~:!'~~ic~?~ 

$26.95 -
~:c Model P8-20JA areadbeard-Complcte . $124 .95 
LlstPrlce .. · ......~ 

JK1 923351......... $10.00 

SPICIPICATIONS 

Frequency Range : :zo llz to 1110 '.\Ill" .:n:ira nlt't'll. 11 11 '.\tllz 
1n1lra l. Gate Time : I S('C' R"olutlon : I 1:z. Ac~urac,. : "" I f'~•u nt 
..,... llnw b:1-.c' crroT . Input Impedance : I 1111•i;:11h m :-1 huntf'd h\' 56 
PF. Ceupllng : .\ ( · Sine Wawe Sen1ltlwlty : :tu m \ ' IO I :' at Sn '.\i 11 z. 
Internal Time B•H frequency : :i 57H5 15 '.\ 1117. rr ,\·st:tl nsd llal o r . 

3 -95 
9 -95 
9 -95 
5 -95 

14-95 
3-95 
9 ,95 

NEW VOLKSMETERS! 
With LCD Display.:.. Excellent 

~ Readability in Direct Sunlight! 

~\l\tvvl1..­1 _ o.sa1a 3 y, digits 
, --•• -~ LM-3so $144.oo• 

"!Dia 
LM-300 
Full three digits 

$114.00 . 
FEATURES 

• Measure' DC volts AC vohs 
ohms and curreni 

• Automat ic palarny. decimal 
and overload 1nd1cat1on 

• No zero ad1us1men1 and no lull 
scale of'lms ad1us1 

" ..·-·'_,, ··~· ­,:: I ·--.. •.... 

··-­ .. ..... .....,,_.. ......... .......,o 

• large LCD display for easy 
reading without interpola1100 

e S1ze 19.. H1127'"W•40"" 0 

• Parts and labor guaranteed tor 
one year 

.. ""'"''"'· ~-···· ......... 1...... . .......1..... . 1..... 
. . .. ....... 1... ­ ..... . , ... ................. 1 - . ..... -

Ttll SlaodOpt1on add 
Lealhe• Case 

J AA N1C ad Batts & Cha1 1er 13.50 
20.00 
12 .00 

Staooara AA·sue t>.llle,,es pro1110e up 10 20 nou1s ol oper1t100 
Rechargeable N1Cad t>.lrteues and ch1r911r uo11 available as opt1ooa1 equipment 

Ba11e11es no1 uic.luded 

PRIORrrY ELECTRONICS© 

~....~);-;;~'ti .~.~~..S~;~~~~" a. 
Purchase any of the 
LM series Meters and 
buy the LEATHER CASE 

mum or der $10 00 Orders less lhan $75 00 include 1(1% sh1pp1ng and handling . excess refunded Just 1n case 'Y 
for TC 

please include your phone no "Sorry, no over the counter sales'' cooo n"u ,.,0111M11u 1911 

Send !or our latest brochure phone orders welcome (213) 893-8202 OEM and 1ns111u11onal 1nqu1r1es 1n1111ec1 
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Learn to Program a Microcomputer 
in Machine Language

SOFTWARE 

I 
Educational Programs for PET, TRS-SO 
and Apple II 

Educational programs for the PET, 
TRS-SO and Apple II computers are now 
available from Program Design Inc , 11 
ldar Ct, Greenwich CT 06830. Each 
course comes with programs on cassette 
tapes, workbook or guide and other 
materials necessary for effective learning. 
Currently available courses include: 

• 	 IQ Builder: This series of three 
courses (analogies, number series 
and vocabulary builder) develops 
the skills needed to succeed on 
aptitude tests. Programs can be 
purchased and used separately or 
together. Analogies is priced at 
$9.50, number series is $9.50, and 
vocabulary builder is $12.50. 

• 	 Step by step : This is a course in 
the BASIC programming lan­
guage. Structured lessons and 
guided practice sessions are pre­
sented on the computer and in 
the workbook. Step by step is 
priced at $29.95 . 

• 	 Preschool IQ builder: This course 
helps_ 3 to 5 year olds develop 
intellectual skills essential for 
learning to read. This program is 
priced at $10.50. • 

Circle 584 on inquiry card . 

Microprocessor Cross Assembler 
Available for PDP-11 or LSI-II 

Five microprocessor cross assem biers 
for use on DEC's PDP-11 minicomputers 
and LSl-11 microprocessors have been 
announced by Automated Logic Corp, 
2675 Cumberland Pky, Suite 115, 
Atlanta GA 30339. The MicroSeries 
cross assemblers can be used for any 
of the following processors: Intel 4040, 
8080, SOS5, 8748, S048 , 8041 , 8035 
and S021. 

The MicroSeries runs in 12 K words 
of memory and enables a program to be 
developed using the PDP-11 with the 
RT-11 operation system. A companion 
program enables the output from the 
cross assembler to be shipped directly 
to burn the programmable read only 
memories . 

The MicroSeries price is $250 and is 
distributed on floppy disks.• 

Circle 585 on inquiry card . 
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New PDP-S XS Cross Assembler Series 

Four new microprocessor cross assem­
blers have been added to Sierra Digital 
Systems' XS cross assembler series for 
the Digital Equipment Corporation PDP-8 
minicomputer. The X8 series cross 
assemblers now cover the Z-80 , 1802, 
SC/MP and 804S microprocessors in 
addition to the previous 6502, 6800, 
8080, F8 and 2650 versions. By using 
an X8 series cross assembler, assembly 
language programs are converted into 
object code or put into programmable 
read only memory. The assemblers run 
in 8 K words of memory under the 
OS/8 operating system , and are written 
in PDP-8 assembly language. Pseudo­
operations and runtime options provide 
for conditional assembly and listing con ­
trol. Generated object code may be 
output in the microprocessor's standard 
loader format, or BNPF for read only 
memory programming with commercial 
stand alone programmers. Each cross 
assembler is priced at $400 and distrib­
uted in PDP-8 binary format on paper 
tape, DECtape, or DEC floppy diskette . 
Source files are also available for an addi­
tional $250. Contact Sierra Digital 
Systems, 13905 Rancheros Dr, Reno NV 
89511 .• 

Circle 586 on inquiry card. 

Disk Based Software Development Tools 

A full complement of Z-80/8080/ 
8085 disk based software development 
tools oriented towards the CP/M opera­
ting system is now available from TSA 
Software, 5 N Salem Rd, Ridgefield 
CT 06877 . System development tools 
include a relocatable linking macro· 
assembler with linking loader, cross­
reference generator and full library of 
modules. Included with the assembler 
is a symbolic debugger allowing user 
defined symbols. Higher level language 
support is provided by interface with 
Micro-Soft FORTRAN. 

For advanced systems, TS A/OS is an 
upward compatible CP/M-like operating 
system providing video screen control, 
automatic library search , an extended 
batch mode with turnkey system capa­
bility, as well as an advanced config­
uration scheme . 

TSA Software has available a set of 
applications packages. The TSA Data­
base Syste m uses a mixture of assembly 
code and FORTRAN. The system uses 
table driven screen and reco rd formats 
and has a minicompiler to optimize 
record search capability . The TSA Word 
Processor uses a normal terminal to pro­
vide natural text editing with advanced 
formatting features, including propor­
tional printing. Full use of disk files is 
provided as well as file merging for 
mailing list and similar uses. Package 
prices are $100 and up. • 

Circle 587 on inquiry card. 

Programming a Microcomputer: 
6502 by Caxton C Foster teaches you 

· how to program a microcomputer in 
machine language. Although designed 
especially for the 6502 microprocessor 
used in the KIM-1, PET and Apple 
microcomputer systems, the basic prin­
ciples covered apply to all computers, 
large or small. The 234 page book, 
which assumes no previous knowledge 
of computers, is published by Addison­
Wesley Publishing Company Inc, 
Reading MA 01867 .• 

Circle 588 on inquiry card . 

Foreign Language Vocabulary Programs 
Available in BASIC 

Foreign Language Vocabulary is a 
bidirectional program for the instruction, 
practice and testing of language vocab­
ulary skills. Languages offered include 
French, Spanish, Italian and German. 

Program features include separate 
modes for vocabulary instruction, prac­
tice drills and testing, selectable by the 
user at any time during program opera­
tion . The user may also alternate lan­
guage direction (English to French or 
French to English) to improve compre­
hension. The Educator option permits 
the creation of files for the storage of 
student identification , test responses and 
test scores, for use in a classroom 
situation. 

Forei gn Language Vocabul ary is 
written in BASIC. Each volume includes 
an annotated program listing and pro­
gram flowchart to assure ease of user 
loadin g and understanding. Single state­
ment lin es are used to avoid confusion 
and to permit ease of user modification . 

Each vo lume of Foreign Language 
Voc abulary is priced at $5 with the 
Educator option costing an additional 
$3. All four volumes a re $17 .50 or 
$27 .50 with the Edu cator option . For 
further information, contac t Musgrove 
Engineeri ng, 954 7 Kindletree Dr, 
Houston TX 77040. • 

Circle 589 on inquiry card. 
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3 LEVEL 
GOLD WIRE WRAP1~ S .,.

$318. ~............-..,,;.~ SOCKETS
· 
SALE 11$·15 lllNISCOPE 

LM3A 3dlg 1% DC . .. . .. . .$134.00 
LM3.5A 3¥.i dig .5% DC .. ..$ ISi.SO 
LM40A 4dlg .1% DC. . .. ...$209.00 
LM4A 4dlg .03% DC .. ... , $250.00 

Rechargeable batteries and charger In· 
eluded 
Measures DC V~ta, AC Volts, Ohms and 

Current 
0 ~~\=.~~~polarity. decimal and overload 

• Rechargeable batteries and charger 
• Meaaurea DC Volta, AC Volta, Ohma and 

Current 
•Automatic polarity, decimal and overload 

Indication 
• 	No zero edJuatrnent and no tull-ecal• ohm 

9dJuat · 
• 	Battery~!td - NICad bltterl•; aleo AC 

llne OJ*aUon. 
• 	 large LED display for ...Y f'911dlng without 

Interpolation 
• Size: 1.W'H x 2.T'W • 4" 0 

fW1a & labcM' QU91W1\eed 1 ,... 


TlH •1-d optkWI 

• l..9ether~ . 

Purchase any of the LM series 
Meters and buy the LEATHER CASE 

for IC 

""""""""""'1 8803 
-1! 11111'" ___ llOTHEll -­ • 11"'"" ·~ ........ 

llMOl"'*'"'... 11**1 S100 IUS

_,_'*,..., MICAO­


•W..!ftQ--Cetft. 

g!Kl ...111--•"'t•• COM ftlJ TEllS_.._ 
• G10_, "°""_t_1..,"'4:iS:-..:"°-0)1 ­
· --orc.ues•--...w5'lldlf~--- ........ 
• ~-......,,,, ,llC.,._ln_ 100~tt r1 

"""""! ... 1r.,""'..,,_ no ,... _.,. 
'l«IOIPMl-116112, .,_11011<..·lltln""'--·---· ··­::;=:~~;E.::-..~.w , ..Price: 
l"' 'Slt.1<•1111•""'91illt Pet "'!lSll).1'~-IO'C 

• rn•'"'" ~-n $29.50 
• '"'"' rlil SArlC*)~.n •.-tGar• 

• 1118 #i1at BOARD 
.042 dia holes on 

0.1 spacing for IC's 
Phenoltc: PRI CE 

PART NO. SIZE 1 . 9 10 . 19 
64P44XXXP 4 .5x6 .s ·· $1 .49 1. 34 

169P44XXXP 4 .5x1r· S3.51 3 .16 

$1.70 1.53 
S2.10 1.89 
$4 .30 3.87 
• 7.65 6.89 

.,,,. ­
: ~.=~~·,:::i:::;<:;:,'~:1~ger. PROBE 1¢ 
• Tlme bue - .l mlcroMG. to 0.5Secldiv · 21 PR0 8 E1e • llhlhe 

M ll lngs . .!. 3%. purchase of SCOPEs
• S.lleryOfllne ~,.., lon , la nd lhe MENTIO N Of 
: ::=-~:~:,~":it1. 1nis MAG A ZI NE 
• YOf'llulo.i" - 01!050'11dno • 11 M lhnfl.l3,., 1B pin .63 .58 .54 
: ~z.-:9~"': :.!~·.n~o. 3 "°""'" 20 pin .80 .75 .70 
: =~-· -- l{r: 22 pin" .90 .85 .BO 
• 	 MS·216 Dual Trace Version of MS-16 $435. 

24 pin .90 .84 .7B
),,,~ S-100 BUS EDGE CONNECTORS IS'~ 28 pin 1.10 1.00 .90 

40 pin 1.50 1.40 1.30~~ 11m!liiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii ~ec 
1 100.wwo 5011 oo eon1 12sc1r1 1 100·1TG 501100 Con• 12!> f;1r1 

l LEVll WIAE Wl'IAP 0 2S aq - 11 DIP SOLDEA TA IL on 250 iPKe<I 


on 2SO llPKed ·- GOLD pl• ted 
 •OWi loo VEC IOA •"<I MASI 
1·• , •• 10·2• rno1ne.W-<k GOLD pl11«1 


HOO U 76 U .60 1·• , _, 10 -2• 
 LIQUID CRYSTAL DIGITAL 
1400 137$ tlSO CLOCK·CALENDAR 

"aa1G so1100 con1 u s w1 DIP JIM t -J 501 100 Cont 12S m1 • For Auto, HonM, Ofllo9 
SOLDEA TAJL on 1o601p91:edr.,...••"' l>tE RCEO SOLDER EYELET •••It 

ALT AIR moihe-.n GOLD pla1e<1 GO<O 
 •Small In size (h2"l x \i\) 

• Puah button for MCondl ,..,_.. for d8t•.H 00 '7 J' 
• ClocQ mount .,,,...._. wtttl ei ther 3M doubl9­Other Popular Edge Connectors 9'ded lmpe or VELCRO, mctuOld. 
• 2 MOOELS AVAIL.ABLE: 

l C0- 101, portable model "'"• on "'l<Oftlelned 

beu...•fof t.tt., tl\ltl•,.... 

:;,e-~~· run•. on 12 Vol l ..,.1.m 8'1d I• bectl· 


• LCO-IOl•LC0.102 

'j/(jJ{jf Plugboards 

3677 9.6" . 4.5' "Ill

M1crocomputertprocessor 3682 9.6" . 4.5" 

ptugt>oa1d . use w1lh S· IOO bus Com · 	 $10.90
$10.97

olete with heat smk & ttarawaie S 3 · .. 3677·2 6.5" . 4.5" 
10· l 1/ 16 3682-2 6.5". 4.5" 
,.. 5.9 10·2• $9.81 $9.74 

$19 .95 $11 .95 $15 .96 Hi-Density Oual-ln·Une 


8801-1 Plugboard for Wire Wrap 

Same as 8800V except plain . less power 
 with Power & Grd . Bus 

buses & heal sink Epoxy Glass 1/ 16" 44 


1·" 5-9 10-24 pincon . spaced .156 


~.hh.t!.t:~I~~t;; .~ :.!~! 

FOUR TlllH FASTER "' 100" 'POOi• 

- ---- ­
,/ 

,,ti of~r. 
$24.50 

"°~"!"°.~:£~

NO PAEQJTIING " 
SPOOL·f'ED WlfllE • 
· 1,..~-• Pftlel ""-ot'l""'•PKl•""""ll tOI' 
_ ..... .. OIKl ,.,...... ~tulll ......... lfll 

lllWl'IOll ...,.... - Pl'l'lM'$ "" so-• pOt.I 

_ ,..______
~=...~..:!.~",,,.. _ - ... l'lt -f
....
-............._,,. 


Price Breakthrough! , 1750 

MA1003 

CAR CLOCK" 
PANA.VISE TILTS , TURNS, ANO \ ~::~-
ROTATES TO ANY POSITION. ~ ~ ••~ Bright Green Fluorescen t Display Crys­
IT HOLDS YOUR WO RK tal Time Base Assemble<l . just add 
EXACTLY WHE RE YOU WANT IT. - switches and 12voe . 

.47 .42 .36 

.63 .5B .53 

.70 .61 .57 

.68 .63 .58 

.84 .76 .71 
1.20 1.04 .89 

2 level. Solde r Ta il. Low 

~ SPECIAL · 
~14CS2 100 for '14" 
"- ' : : 18CS2100 for '111"
rr--11 14 ... CS210 for '2'" 
~ 11plnCS2 ltot•2" 

Th• H low eo1t DIP 1ock•t• will •cc.pt 
both 1tandard wkj th plugs and chips. 
F0t \IN • Ith chips, the .oc:Uta o,._ • ~ 
pro!Ue M'ghl ol only .125.. llbo¥e the board. 
TheM aocketa.,. end atecut»e. 

24 PIN DIP PLUGS 
WITH COVERS.., 


http:�foft.tt
http:lhnfl.l3


• • • • • • • • 
• • • 

CANADIANS 

Announcing 

HAMILTON LOGIC 

'. SYSTEMS 

Specializing in logic 

devices , microprocessors. 

memorys , TTL , Cmos 
etc . 

Send for your catalogue 

Box 7 

STONEY CREEK 

ONTARIO L8G 3 X7 

Circle 157 on inquiry card. 

RADIO SHACK 

COMPUTER OWNERS 


TQcS-80 

MONTHLY NEWSLETTER 

BUSINESS• PERSONAL FINANCE 
PRACTICAL APPLICATIONS 

GAMBLING •GAMES 
LATEST TRS-110 DEVELOPMENTS 

SOFTWARE EXCHANGE •MARKET PLACE 
QUESTIONS AND ANSWERS 

PROGRAM PRINTOUTS 
.. . AND MORE 

MAJOR PROGRAMS PUBLISHED MONTHLY • IN · 
COME TAX PROGRAM - LONG AND SHOAT FORMS 
e INVENTORY CONTROL e EXTENSIVE MAILING 
LIST AND FILE PROGRAM e PAYROLL e STOCK 
SELECTION e PICKING WINNING HORSES • RE ­
NUMBER PROGRAM LINES e CHESS e CHECKERS • 
FINANCIAL APPLICATIONS PACKAGE e PERSONAL 
F INANCE PACKAGE e GRAPHICS • STATISTICS e 
MATHEMATICS e EDUCATION ... ANO MORE 

$24 hr YHr-SampM l•w $4 
VISA ·M..tMch•r19 

MATHEMATICAL APPLICATIONS SERVICE 

Box 149 RB 


NEW CITY, NY 10956 

(914) 425·1535 


(Se~d for our FREE Software Cataloo) 

Circle 217 on inquiry card. 

TECHNICAL WRITER needed 
to prepare SOFTWARE DOCU­
MENTATION. We also have an 
opening for an Administrative 
Assistant. Would prefer someone 
in the NYC area. Please app ly 
immediately (Part-time free­
lance position also available) to: 

PRS The Program Of The Month 

Corporation 


257 Central Park West 

New York, NY 10024 


212-787-1526 


Circle 309 on inquiry card . 

Dynan.lc RAM Breakthroueh 

I GK Bits For $ l 5.95 


The be11l cLrrent pr-ic•• 9nd t.11• lhlln you cen .-.q>ecl lo 
beAI for qui• 9C1m9 hm9: 

MC4116l -'10 PRIME MOTOROLA DYNAMIC RAM 116 pu\ 
200rw ..:ce••, 375nw cvcl• hnw, 70C, c.-..nc ~ege, 
gold pi,,., fUty 11J9"'f'9"11Mdl SIS.9S P9'" cf"ip. nw.. plug 
<irKtly into your TRS-80 or APPLE compul9f' . 0.le 
an.et ircluc:t.d with yOll ordr. Fer mDl'W Own CID ll'il• 
ceu for Q1..•\hly pnctng. 

S-100 64K MEMORY BOARD KIT (lor 18K lo 84K of 
ltbc:Jy• C'"'PI) ~.. IW1d 1111 C~• .empt .......-ory 
chip. SIU. 

S-100 CONNECTORS, (UMd in be.itrit cordltor\ .. ­
w1lh wire wrap w1r•) 3 lsv.i wire wrep, lmeei Speclng,, 
S19s u . 10 '°' 111.00. so f« S7s.oo. 

CA RO CUIDES 'v\o\rd (but "'.-Y r'ice) wUh ~ cMp9 
s ,•• p•lr . 

Mr'lmum order S'0.00. Mll•l~,._.gm IW1d V i • .:::c.pted. 
For ~•lu:ir• and ctw-gll Df"dmre (no COD) C8ft PNtl A"9r 
or OIN1d LOll1e •I (617) 242-3~. 

R.mt 10; 

The Memory Coop 
144 MIT Branch 

Cambrldee MA 02138 
Ou. , ..... _ ... IC 1"4t ll l ll ........ •IM tr ... •c• _ •••, ........ ," 
..-. •'*J.cl t•c....,..11 11.....,1 ... 11n . 

Circ le 221 on inquiry card. 

•• O.S.I. 
OHIO SCIENTIFIC 


••••••• *COMPUTERS* 
SALES & SERVICE 

••••••••••••• 
Business/ Home/ Hobby • 
Hardware & Software

• - SUO.S.I. NOW! ­ •• 
METRO DUREA I MARYLAND ••The Math Box,lnc. ••<301>2n-682s • 

CENTRAL VIRGINIA AREA ••
H/B Computers,lnc. 

(804>295-1975 
•••: 

••••••••••••• 
Circle 213 on inquiry card. 

Attractive 
Durable Plastic 

DISKETTE CASE 

Circle 387 on inquiry card . 

MICRD-VERTER 
A SPECIAL COLOR MODULATOR FOR APPLE 11 USERS !! 

UHF Version . Opera tes abnt chillnntl 14, Elim1natts •orms! 

Opeutu ilbou ttn sw1tch1nc harmonics of tt11 computer , 
thtrtbJ J1tld1ng a cloner . worm·fru prcrure. Tunable 
our a m1n1mum of 4 chnntls . lnffthcts d1rtctl7 with 
the App It II as well u mut ofhr micros. Comes w1tt1 
fldto cUlt ilnd RF outpu1 stub coupltr . Two·tonrd cowl 
type decontar cab1ntt. Siu : 5.Scm 1 8.5cm 1 11.Scm. 
Powtr : +sv . Cutnnt appru. I ma . Self-powered with 4 
pennll bantr1u. Operating lift 1n ncus of 1000 noun 
or nut sltelf·htt of bantnu. £1cellent stab1hty , Prtcne 
frequency ad1ustment. tilo uumbly rtq1mtd nctpf ht 
1nU1ll1t11n of b1Mtt1U~1td. MODEL MYX-500. 

AVAILABLE FROM YOUR LOCAL COMPUTER DEALER 

or d1rtct from ATV RESEARCH . COST 1nclud1nc 1h1pp1ng 
lnJWhtrt In USA ind C1n1d1- Sl5 .00 . 

" PIU-PLE XER " An IC fypt Yidta..,o-AF modul1tor 
includes FM sound 1ub-C1rrttt , color subcurier and 
up1nte R- Y and B-Y inputs. On1cntd around tht 
LM- 1119 ch ip. A duicnt~ drum wi th NII dlh shuts. 
Modtl PX P-4500 . Kit torm . S2• .so postp1id, 

" PIH -YEATER " Tht oricinal computtr Yidto·to · RF 

1nttr11ct modult . X1t form : SB .50 Modtl PXY-2A 


1 •-PHONE or WAITE TODAY . DIAL 482-981-3111 . - • • 

A~h Dair.on City , Nttw. 
~ 68731 

Circle 22 on inquiry card. 

IT'S A G;~t~!~G~~~P~;: WOALO =:: 
THE COMPUTER CORNER_,._ 

•SOL - A New Dawn is Here! 
•COMMODORE PET & KIM 

•NORTHSTAR HORIZON 
• IMSAI VDP·80 

• Memories & 1/0 Boards 

• Computer Book Service 
• Magnetic T apes & Disks 

_,...-_,... _,... _,... 
-14­
-14­-­-•Full Line of Magazines 

•Brain Games & Puzz les _,... 
•workshops & Club Information -++­

~ ~:si~o~~~o~~~=ru~:e:s .ci:::~~ :~~ =: 
:;::;= browse - you'll l ike our personal service. =: 
-ii+- T~ti~1~~-~~~~tE__Ru;,~~L~!~ ~ 
-++- 200 Hamilton Avenue -14­
..+- White Plai ns, New York 10601 

--ti+- Tel ; (914 ) WHY · DATA -+4­
~ Ample Parking ~ 
~ 10-6 Dai ly & Saturday ~ 

Jt<1 ff f ff r**'*.**** .,,~ 
Circle 65 on inquiry card. 

WE SHIP FROM STOCK 

TELETYPE MODEL 43 
Only $985 

with RS232 ... $1 ,085 

INTERTUBE: 


Smart CRT for intelligent shoppers. 

Call or write for special low price. 

HOLIDAY SALE 
ON HAZELTINE TERMINALS 

1500 Kit $885 
1500 Assembled ... $995 
To order: $10 shipping . 24 hr. shipping upon 
receipt of certified check or money order . Personal 
checks: allow 10 days . Credit cards : Add 4%. N .Y. 
residen ts add tax . 

- We Also Export ­
We have no reader inquiry number. 

Please ca ll or w rite. 

OWENS ASSOCIATES 
147 NORWOOD AVENUE 


STATEN ISLAND. N.Y. 10304 

Day, w eekend, evening ca lls welcome. 


(212) 448-6283 (212) 448-6298 

http:si~o~~~o~~~=ru~:e:s.ci
http:C1n1d1-Sl5.00
http:Mll�l~,._.gm
http:Dynan.lc


---
$34.95 

$11 .00 
6.25 

Incredible! but True Precutwire 
isCheaper than cutting yourown.I 

Fast • Rel/able • Economical 

• No more cutting & stripping by hand 
• Good, clean , uniform strip 
• Cheaper than using bulk wire 

PRECUT WIRE BULK WIRE 
100 pcsof 3" at $.82 =31 / 4¢/ft. 50 ft. roll at $1 .99 = 4¢/ ft. 
100 pcs of 6" at $1 .06 =2¢/ 11. 100 ft. roll at $2.95 = 3¢/ 11. 
Wi re K it #1 at $6.95 = 21 / 3¢/ 11. 

# 30 Kynar stripped 1" on each end . Lengths are overall 
Colors: Red ,B lue.Green ,Yellow,B lack.Orange.White 
Wire packaged in plastic bags. Add 25¢/ length for tubes. 

~~~5000 
2 1h 1n . 78 2.40 4.30/ K 3.89/ K 
3 on 82 2.60 4.71/ K 4 22/ K 
3'h tn .86 2.80 5.12/ K 4.55/ K 
4 in 90 3 00 5 52/ K 4.88/ K 

4 'h in . 94 3 21 5.93/ K 5.21/ K 
5 in 98 3 42 6.34/ K 5.52/ K 
5 1.!1 in 1.02 3.65 6.75/ K 5 86/ K 
6 on 1 06 3 85 7 16/ K 6.19/ K 

6 111 1n 1 15 4.05 7 57/K 6 52/ K 
7 on 1.20 4 25 7.98/ K 6.85/ K 
7 '11 m 1 25 4.45 8 39/ K 7.18/ K 
8 on 1 29 4 65 8 80/ K 7.53/ K 

9

8 ''? In 1 32 4.85 9.21/ K 7.84/ K 
9 on 1 36 5 05 9.62/K 8 17/ K 

111 in 1.40 5 25 10 03/ K 8 50/ K 
10 in 1 45 5.5 1 10.44/ K 8.83/ K 

Addi in .10 41 82/ K .66/ K 

WIRE KITS 

#1 $6.95 
(2.2 ¢/ft.) 

250 3" 100 41/2" 
250 3W' 100 5" 
100 4" 100 6" 

#3 $23.95 
(1.7 ¢/ft.) 

500 2'12' ' 500 4'12' ' 
500 3" 500 5" 
500 3V2" 500 5Vi ' 
500 4" 500 6" 

Choose One Color or Assortment 

#2 $19.95 
(1.9 ¢/ft.) 

250 2'/i' 250 
500 3" 100 
500 3W' 250 
500 4" 100 
250 4 '12" 100 

1-250 ft. Roll 

#4 $42.95 
(1.5 ¢/ft.) 

1000 2'12' ' 1000 4 '12' ' 
1000 3" 1000 5" 
1000 3Vi ' 1000 5Vi ' 
1000 4" 1000 6" 

Catalog available on request. 

WIRE WRAP TOOLS 

It's like (J(J 
getting it for $28-­
HOBBY WRAP 
Model BW 630 with 

CDC[ WIRE KIT#1 
T/\t;,i ($6.95 Value) 

Batteries & Charger 
WSU 30 Hand Wrap - Unwrap Strip Tool 
WSU 30M , for Modified Wrap 7.25 
BT 30 Extra Bit 2.95 

5" 
SW' 
6" 
6112" 
7" 

2.2" x 6 .5"' 

SK 10 
$16.50 

SOLDERLESS 
BREADBOARDS 
INCLUDING 
Over 100 pieces ol precut wire 
m assorted lengtns - FREE 1 

• 

EDGE CARD 


CONNECTOR 

SALE! 


ORDERING INFORMATION 

Orders under $25 and COD°s. add $2 
Alt Others . shipped Ppd 1n u s Vl3 UPS 

• For Blue l abet (Air) or 1st Class . add S 1 
• We accepl Visa & Mastercharge 
• M ost o rders shipped same day 

WIRE WRAP SOCKETS 

1-9 10-24 25-99 100-249 250-999 

8p1n • 35 33 JI 29 25 
14 pin· 35 JJ 31 29 28 
16p1n ' 37 35 33 3 1 30 

18p1n · 60 55 .45 43 40 
20ptn 84 78 71 63 59 
22ptn. 90 85 82 78 70 

24 p1n 91 84 78 68 64 
25 ptn Strtp 1 25 1 05 95 80 70 

28 p•n 95 89 .84 80 76 
40ptn 1.50 1 40 1 30 1 20 1 05 

G old 3-Levet Closed Entr y Design 
End & Side Stackable All prtces 1nclucie gold 

2-Level Socke ts Ava1lable 

INTERCONNECT CABLES 
Ribbon cable connectors for connect ing 

boards to front panels. or board to board . 
SINGLE ENDED DOUBL E ENDED 

14 pin 16 pm 24 pin 14 pin 16 pin 24 pin 

6 1 24 1 J 4 2 05 2 24 2 45 
12 1 JJ 1 44 2 24 2 JJ 2 55 
2J 1 52 1 65 2 63 2 52 2 76 
J8 1 91 2 06 340 2 91 J 17 

44 Pin Solder Tail $ 1.75 $15 ./ 10 
100 Pin So lder Tail $3.50 $30 ./1 0 
100 Pin Wire Wrap $3.50 $30./ 10 

ALL connecto rs inc lude G o ld . 
100 p in connecto rs are on IMSA I. spacing . 

J 37 
J 92 
'31 
5 oa 

1K·5K 

23 
27 
.29 

37 
.54 
.60 

59 
.65 
.74 
90 
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Single Board Computer from Omnibyte 

SYSTEMS 

Fully Integrated Computing System in a Single Circuit 

The VPD-40 is a fully integrated 
system featuring an 8085 processor, 
32 K bytes or 64 K bytes of program­
mable memory , twin minifloppies, a 
video display , programmabl e keyboard, 
motherboard and serial and parallel 
10 ports in a flip top cabinet. Supporting 
software includes a disk operating 
system, text editor, extended and com­
mercial BASIC , relocatable assemble r, 
linkage editor, debugging program , 
floppy disk system diagnostic program 

Microprocessor Business Computing System 

and ANSI level two FORTRAN IV. 
Expans ion capability is available with 

the V DP-40 optional double density 
disk co.ntroller. Up to two minifloppy 
drives and four flopp y dri ves ca n be 
supported . Since the VDP-40 can 
support two optional disk controllers, 
tota l disk expansion capac ity approaches 
five megabytes. 

The 24 line by 80 character video 
display features inse rt and de lete, 
user-programmable character set, pro­
tected fields, inverse video and a 14 
MH z bandwidth . 

Tex t can be inserted or deleted by 
character or line. Protected fields help 
the user safeguard materi a l being 
entered, or already entered, from being 
altered when in certain modes , such 
as insert or edit. Variable format allows 
creation of large characters for viewing 
at long di stances. 

The VDP-40 is priced under $4500 
and is available from IMSAI Manufac­
turing Corp, 14860 Wicks Blvd, San 
Leandro CA 94577.• 

Circle 590 on inquiry card. 

The Abacus 1 is a complete hardware 
and software package designed to handle 
basic accounting for small businesses. 
It includes a Z-80 processor, dual North 
Star floppy disk system, video display, 
keyboard and printer, plus software. 

Functions performed by the Abacus 
include general ledger accounting, 

accounts rece ivable , accounts payable, 
inventory, payroll , mailing lists , data 
entry , sorting and file management. A 
character oriented word processing sys­
tem is available as an option . 

The unit features an interactive, 

220 November 1978 © BYTE Publicitions Inc 

double entry bookkeeping system in 
which receivables decrease book in ve n­
tory , payables increase book inventory , 
and general ledger accounts are updated 
automatically with extensive and valid 
accounting controls. 50 programs are 
included in the BAS IC software package, 
with 120 pages of documentation . 

Pri ces for the Abacus 1 start at 
$5995. For further information contact 
Computer Products of America , 633 W 
Katella Av, Orange CA 92667.• 

Circle 592 on inquiry card . 

Thi s new single board computer 
co ntai ns a processor, m emory and 10 on 
a single 4.5 by 6.5 inch (11.4 by 16.5 cm) 
card. The Model OB8001 also includes 
serial communica tions interface meeting 
both the 20 mA current loop and 
RS-2 32C standards. The microcomputer 
using the 6800 processor can be used to 
implement a wide variety of stand alone 
controllers. The processor module is 
available .without chassis as a stand alone 
computing system with standard card 
edge co nnectors. 

Inc luded on the board are: the 
MC6800 processor, a 1 MHz crystal 
co ntroll ed c lock, 1 K bytes of program­
m able m emory, sockets for 2 K or 4 K 
of read only memory, serial interface 
with se lectable data transmission rate, 
an MC6821 peripheral interface adapter 
(PIA) that provides two bytes of pro­
grammable binary 10 alo ng with four 
programmable co ntrol bits, fully buf­
fered address, d ata and co ntrol lines for 
off board expa nsio n, full decoding for 
e ight pages of off board 10 addressing 
and a separate 128 bytes of program ­
mable memory to be used for scratch pad 
memory. This ca rd is com patible with 
the Omnibyte fa mil y of memory and 10 
ca rd s. For furth er inform ation contact 
Omnib yte Corp, 2711 B Curtiss St, 
Downers Grove IL 60515.• 

Circle 591 on inquiry card. 

Attention Readers, and 
Vendors. __ 

Where Do New Product Items 
Come From? 

The information printed in the 
new products pages of BYTE is 
obtained from "new product" or 
"press release" copy sent by the 
promoters of new products. If in 
our judgment the neat new whiz­
bang gizmo or save the world 
software package is of interest 
to th.e personal computing experi­
menters and homebrewers who 
read BYTE, we print the infor­
mation in some form. We openly 
solicit such information from 
manufacturers and suppliers to 
this marketplace. The information 
is printed more or less as a first in 
first out queue, subject to oc­
casional priority modifications. 



- -

USED FOR CHARACTERVISIBLE 
RECOGNITION FOROR COMPUTERS WITHINFRA RED 

EXTERNAL CIRCUITS 

MAY BE USED IN 

A VACUUM, 


UNDER WATER, 

HIGH ALTITUDE 


MINATURE SOLID STATE 


202 VIDEO CAMERA KIT 
FEATURING A . .. 100 x 100 BIT SELF SCANNING CHARGED COUPLED DEVICE 

THIS UNIQUE UPDATED CAMERA KIT 
FEATURES THE FAIRCHILD CCD 202C IMAGE SENSOR 

ADVANTAGES 
• 	 IN THE FUTURE 

WE WILL SUPPLY A 
COMPUTER VIDEO INTERFACE CARD 

• 	 All clock voltages operate at 6V 

regu iring no adjustments 


• 	 Higher video output signal 
• 	 We supply the power board, so only 


a 5V 1 Amp power source is needed 

• 	 The c ircuitry has been simpl if ied for 


eas ier assembly 

• 	 Two level TTL output is supplied for 


in terfac ing 


We supply all sem iconductors, boards, data sheets, 
diagrams, resistors and capacitors , and 8MM lens. Add $75. 00 to assemble and test 

Sorry we do not supply the case, batteries and 5V supply. 

UNIVERSAL 4Kx8 MEMORY BOARD KIT 
S69.95 

32 2102-1 fully buffered , 16 address Imes, on 
bourd decoding for any 4 of 64 pages, standard 
44 pm buss, may be used with F -8 & KIM 

2N 4908 PNP $1 TO 3 S I 00 

EXPANDABLE FS CPU BOARD KIT 
$99 .00 

lca1u11nq Fa1rbug PSUIK o t sta11c ram, AS 232 
1n 1erface, docvrneo1a11on. 64 BYTE reQ•~.e 1 

•007 18 •on 90 40SS - 1 25 7'C86 40 
4009 37 4023 18 4006 70 74C9J- 75 
4010 37 4024 ,. 407 1 18 74Cl51 140 
4011 18 4025 18 4076 - 97 74 C160 
4012 18 4027 - J7 • 520 10 74C161 1 OS 

'40 13 29 4028 .80 74COO 22 74C174 1 OS 
40 14 75 4029 - 95 74C02 22 74C115 1 OS 
40 15 75 4030 33 74C04 - 24 'l4C19J 120 
40 16 29 4035 97 74C08 22 74C901 48 
4011 90 404 2 65 74C10 - 27 74C902 48 
4018 90 4046 1 " 74C42- 85 74C914 170 

"'' 

RIBBON CABLECRYSTALS ~l . 4 5 ea. FLAT (CO LOR COOEOI 
5000 MH1 
• OOOt.0;1 

NJOWIRE 
6000 MHt 26 conci. - .50/per 1001 
8000Mlh ~g~~~g: ::~~~~=~ :~~~ 

100()0 MHL 

FEATURES 
• 	 Sensitive to infra red 

as well as visible light 
• 	 May be used for IR surveillance 

with an IA light source 
• 	 Excellent for standard 

surveillance work, because 
of light weight and small size 

• 	 All components mounted on 
parallel 33,4" x 61/2" single 
sided boards 

• 	 Total weight under 1 lb. 

$34900 KIT 

4 I 2 ·,.,5 1 2" SINGLE SIDED EPOXY 
BOARD 1 16 th" I.. ww 11twr1 
S.60 ea 5/$2 .60 

Add $2.00 Postage and Hand li ng 

,..,.;.HR;;..:;.; ;:.:....-· 
B•1gade" 1h 1f1 r eg 1ner. $ 18 .95 

DIP SOCKE TS 
8 PIN ,J 7 .::'4 PIN .35 

75 
14 PIN .20 28 PIN .•O 

.95 16 PIN .22 40 PtN .60 
1. 20 18 PIN .2S 

SAN KEN AUDIO POWER AMPS 
51 1010 G 10 WATTS $ 7.80 
S1 1020 G 20 WATTS $1 5 70 
S1 1050 G 50 WATTS S28.5Q 

TANTULUM CAPACITORS 
22UF 35V 5 51 00 68UF35V 4 S100 
47Uf 35V 5 Sl 00 10UF !OV s .25 
68Uf 35V 5s1 00 22UF 25V s 40 
l UF J5V 551 ()() 15UF 35V 3/ $1.00 
2 2 UF 20V5 51 00 JOUf 6V 5/$1 00 
3 3UF 20V 4 S 1 00 47UF lOV s .35 
4 7U F 15V 51$1.00 68 UF 15V • 50 

100 UF 10V s .40 
RIE S LI R CI RCUIT S 

LM 101 " LM 30 1 7C8 " 1• l500 " l • lSIJ7 ~ 
,.l tt01 " l &LS!l9 ~ 

LM307 "'l • ltoJ " >• LSl>ll ~ LM 308 " l&l­ " 1• LSl'1 " 
LM ]ll " f&l ­ " l • LS11'l M LM 318 1 10 

1&UC. " l • LSIMo " LM )]4 70f&lsot " l • lllltol " l • ll•O ~ 1• LSll>7 LMll9 110 
l • LSll ~ 1&LSllO " LMJ!)ll 70 
l • LSIJ .. l &LS!lt " LM llO 11'
f&l.S U m l•LSIU " 7&LllS " 1• U1U " 

LMll1 160 
f&ll10 " /&lS!M m LM 380 .. 
7&LUI " l • LSICll m LM381 1"7&lS77 f&lSl/0 ... LM ]82 - 12S
IU5:1'1 " ,. ,SI.I) . 
l • Ll11 '"Sil& " 

LM 381 12S 
7• lll'9 M IUll/~ .. LM5)7 7SO 
l& LS)O " l • l$111 ,., LMSSJ 7SO 
l • LW " l•LStto " LM SSS l9
H l5.JI n f4Lllll . 
l &Llle n /&LStt2 . LMSS6 - "l • lli&O l•LSltJ . N(~l "' ml&L5"1 l&LS•~ ~ ... ,.,. 
l • Ls.&7 " f&ll•'illl " ... "l&LM1 .. 1•a•u .. 
l &ll64 .. 1&lU71 ,., ... 1'0 
f&Llll ~ ULS1'1o l ~ .., 110. 
l&l51& ~ l•LS11>1 y ,., ..
l&LI" ~ /&LS;tf;'> .. IJJH 15
l &LSl'S " 1•~s11t ~ 
l • Lln HU:190 ~ !.o91H 95 

l•l ­ .. l&lSl'U 
,,. 2S 

1• U90 ~ l •l~ .. " l&U91 w l&ll>_. .. 1•1 Co• 11 - " /&LSI) ~ l &LSlll .. 1'7 sol& l.1109 " l&l$J61 .. 
14UllJ ,. l • lUI& ~ LM 13 10 7SO 
l • llllJ " J&LSllitll " .... " >• lSll & ,. 7&LS)90 ..... "' ,.U•n .. J&LSollO ,., 

''°" •O
>&lSl:l'I .. 

90J8CC 
_,,. 

"" - I 9S 
LF356H - 1.20 

PA V 1A 10A 25A 1 SA 

100 40 70 1 30 40 
200 70 l 10 1 75 60 
400 1 10 1 60 2 60 00 

WESHIPOVER9S•~. 

OF OUR ORDERS THE 

DAY WE RECEIVE THEM 

FND 359 C.C ..4"" S .50 LE D RE A DOUTS 
FCS 8024 4 d1911 OL-704 C.A ..3" $ .15 
CC 8 '<li1Pl<1y 5595 DL7 4 7CA 6" Sl "'5 
FN 050JCC 5' S 85 FN0803CC B" $195 
FND510CA s·· s 85 FND8 10 CA 8 '" $195 

TormsFOBCambrldga.MaS$ Senrl25• fo'°'"'""'"•''"'"""• 
~c7~d~t;::,orM;~y~~r Tran w•tors .md Rec11t1ers1
On:terSSOO, ~'SS2000 14~ Hampsh " "" S1 Cambrrdge Mass 

TRANSISTOR SPECIALS 
2N 6233-NPN SW ITC H IN G POWER $ 1.95 
MA F-8004 a CB RF T ransistor NPN S .75 
2N3 772 NPN S• TO 3 $ 1.00 
2N 15 46 PNP GE T0-3 . . . S . 75 

2N6056 NPN 5· TO 3 Q,,,1.n11ion 5 1 70 
2N 3820 P FET s 4 5 2N5086 PNP 5, TO 92 
2N 5457 N FET $ 11 5 2NJ137 NPN Si RF
2N2646 UJT s 45 
EFI 900 TRIGGER DIODES 4 SI 00 2N3919 NPN 5, TO 3 RF 
2N 6028 PRQG UJT s 65 2N1 4 20 NPN $1 TO 5 . 

2N376 7 NPN S• TO 66C MOS (DIODE CLAMPED) MINIATURE MULTI -TUAN TR IM POT S 
2N2222 NPN 5, T O 184001 18 4019 - 37 •049 JS 74C7J 6S 100, 1K.- 2K, 5K, lOK, 20K, 50K, lOOK, 
2N3055 NPN 5, TO 34002 18 4020 - 90 •oso JS 1•c1• 200~. SOOK, 1Meg, 2Meg, $ .75 each 3 / $2.00 2N3904 NPN 5, TO 92•006 95 4021 90 • OSJ - 1 10 74C8J llS" 

C HA RGED COUPL E DEVICES 

CCO 201C 10011 100 lm11g11 S•nsor ..... $95.00 

CCO 202C 10011100 Image Sensor .... $ 145.00 


V ERIPA X PC BOA RD . . $4 .00 
This board is a 1/ 16"single sided paper epoxy 
board. 4 ~"x6Y." DR I LLED and ETCH ED whic h 
will hold up to 2 1 singl e 1 4 pin IC's or B, 16 or L S I 
DIP IC's wllh bu51es l o r power supply connec t o r . 

F'P 100PH0TO TRANS S 50 
RED. YE LLOW, GR EEN or AMBER 

LARG E LED's .2" . . . . 6!$1 .00 
T I L· l 18 OPTO- ISOLATOR . . ... $ .75 
MOLEX PINS 100/ $ 1.00 

1000/$8 00 

1WATTZENEAS 33, 47 ,5.6. 91.10, 
12. 15. 18, or 22V 6 /$1.00 

MC6860 MODEM CHIP $9.95 
MCM 6571A 7 x 9 character gen $10.75 

309K 
723 
LM 3 76 
320T- 12, 15 

o 24V 

2N3906 PNP 51 TO 92 
2N5'296 NPN 5, TO 220 
2N6109 PNP 51 TO 220 

ii1r:<~ j~~N5S,~ ?. ~. 
TIL IC SERIES ,.., __6 5 

7400- . ll 7446- .68 
7401 - .13 7447- .58 

;:gt ::~ ~:;g::: ·~~ 
7404 - . 15 7472- .25 
7405- .13 7473- .28 
7406- .16 7474- .28 
7407 - .20 7475- .4 5 
7408- .18 7476 - .30 
7409- . 18 7480- 31 
741 0- .13 748J- .65 
7411 - .18 7485- .87 
74 12- . 13 7486 - .28 
7413 - .36 7489- 1.25 
7414 - .60 7490- .42 
7416- .22 749 1- .58 
741 7- .25 7492- 43 
7420- . 13 7493 - .43 
7425- .25 7494 - .67 
7426- .22 7495- .65 
7427 - . 19 7496- .65 
7430 - . 13 741 07- .18 
7432 - .22 74 121- .29 
743 7- .21 74121- .38 

•. 
7438• .21 74 123- .45 
7440- .13 741 25- .40 

800 35 744 1- .70 741 26 - .40 
1000 4 5 l 10 	 74..2- .37 7415-0- .94 
,,,5"' ,-ii"'• •,..,.;;,.,, 0 ;,:; .,.24 '-''-- ""' •o::. .. .;.::. ko1..a-..;_..;_..; A T,_ C A S..;E T T ;.; 112A*o-: o2 '" ,,;,. N:..,10..,_, ,., . •n"•'°' , .,,8u, :::::. D.;;."' A..,'"""' S.;"""..;;Es ..,"'

ll 5 1 00 
$ .5 5 

s 1 50 
... 31$ 1.00 

s 7Q 
5 S I 00 

s 	 .50 
6 /S 1.00 
6 /S 1.00 

s 50 
S SS 

5 s 1 00 
. 41 1.00 

741 Sl - .01 
74153- .6 1 
74154 - .94 

;::~t :~ 
74181 - 55 
741 63- .55 
H 164- .85 
74 165- .95 
74 170- 1.68 
74 173- 1.20 
74174- 95 
74175- 85 
74176- 75 
74 177- . 75 
741 80- .65 
741 81 - 190 
74190- 1.00 
74191 - 1.00 
741 92- 79 
74 193- 19 
74 194 - 80 
74195 50 
74 196- 86 
74279 - 55 
74367- .50 
75325- I ~ 
75491 - SO 
75492 - .50 

s "'.9,,;S
22/44 Pin Solder Tait .156 " Conn . $ 1.95CTS 206 8 t>1ght pm111on dip sw11 ch .... S 1.60 IN 4148 ! IN914 ) 1s.s1oo 

C rs 206 '1 10111 (IOS1 t !Or dtP SWt1Ch ..$ 1.45 
LtGMT ACTIVATED 5CR s M M 5387AA new clock ch ip wh ich will duecllyRS232 DB 25P mare $2.25 drive LED 's 12 / 24 hrs .• 1 supply & alarm $5.95TO 18 200V l A $ . 70 CONNE CTORS DB 255 female $2 .95 


SILICON SOL A R CE LLS 
 H OODS ... $1.00 
N O . 30 W1RE WRAP WIRE SINGLE 

2~ " d iam eter .4V iil t 500 ma $ 4 .00 
REGULATORS 

IN MAGNETIC ENVIRONMENT 

BECAUSE THERE IS NO 


HIGH VOLTAGE OR 

MAGNETIC DEFLECTION 


6A 35A 

50 1 20 
70 I 0 
20 2 20 

~ '•' 

ST RAN D 100' $ 1.40 

AL CO M INIATURE TOGGL E SWIT CHESS .95 340K- 12, 15 
S .50 01 24 V . S 95 MTA 106 SPOT S .95 

S .60 340T·5 , 6. 8, 12 
15, 18 or 24V S 95 

$1 25 78 MG 

MTA 206 D POT 

~~~ ~: ;-g;~i ~~zi:= g;:6$, SOLID STATE SALES 

S 

s 
1 70 

1.85 

P.O. BOX 74 8 

SOMERV I LLE. MASS 02143 TEL 16 17) 54 7 7053 
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Micro Module Performs Four Functions 

The Wintek Counter/Timer module is 
capable of performing as a frequency 
cou nter, event counter and free running 
timer, or doing period measurement. 
Applications include remote data logging 
automatic frequency adjustment, auto­
matic crystal frequencies up to 30 MHz, 
periods from r 15 to 224 seconds, and 
elapsed time to 100 days , all with an 
accuracy of 0.001 %. Automatic battery 
backup is an option . The module is 
avai lable on a 44 pin 4Y, by 6Y, inch 
(11.43 by 16.51 cm) printed circuit 
board for $149. For further information 
contact Wintek Corp, 902 N 9th St, 
Lafayette IN 47904.• 

Circle 543 on inqu iry card . 

16 K Byte Fully Static Memory Board 

This 16 K byte fully static S-100 
memory board utilizes a 4 K byte fully 
static memory integrated circuit (TMS­
4044). All signals to MOS devices are 
buffered by low power TTL to prevent 
damage by static electricity and to 
minimize capacitive loading on the 
bus. Low profile sockets are provided 
for all integrated circuits. 2 MH z 
operation is standard and 4 MHz is 
optional at a slightly higher price. 

The 16 K byte fully static memory 
board is $350 in kit form and can be 
obtained by contacting Electronic Con ­
trol Technology, 763 Ramsey Av, 
Hillside NJ 07205.• 

Circle 544 on inquiry card . 

VD11.,. 111,,.. !1 400VOC Val~ l'l ..... Ol!IOVOC 
c........ [11,,.,., !l llilA mou•'"'"' 
AcllVll......n Ca.tw•Oll.... Ad111mneton Ow!P<ll•ol• 

l 1M<oll 091 111,..1111°" lo ,,.111ctl 1Md1' 
o....... r..1u n1 "ioi.uoon 


Pio!KI- ........ IMll1 t11rrMll"'"' F.i...,...1$«110.. 
..,.,.,,,.•• ...,.. ,.,wr,.,1 
P<OIKhOfl \loll... 1l5Vll.[ [ ..,llf ll•PPtcl 

[11,,1n1 2!l A11ttl-v 
S.lrty Pro11<11on Owtl C"1:111tl•uhn 
, ........ lfKft l_p ... doulnCMll 

OUlf'Mi.<tl'l111IGIO ..,,.. ,... 

O IOOI0,.,.40100 1111 .t.. r..,.. 
............ c ......., 

"' 
0 150 V0t - .. C­

P.RICE : $69.95 del ivered. l).400VOC-ftl • 

Send check or money order . ,,0..,....
Quantities limited. 

DIGIAC"'"'0 '"'E!IS "''"0
•"'"'"""" "'""""""' 

co•ro•ATIO" 

Circle 87 on inquiry card. 

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

___. SOFTWARE ._ 

.MADE IN GERMANY. 

Upset about home-brew appli­
cational software? Try the system 
house 

dedata edv 

Hatzfelder Str. 35, 0 -5600 Wupper­
tal-2, W-Germany 

IN BASIC 
We have the fastest, most reliable, 
unique and high performance 

TEXT PROCESSOR 

Comes now on North Star Disk. 
Soon on CP/M . 

English manual for U.S. $50. (In­
cludes shipping and handling.) 

-made by dedata edv-

Circle 83 on !nquiry card. 

~~ 0 

IOU ASSHllLUIS P. 0 . IOJI 1.. GALlSIURG, IL 11..1 

INTROOUCES - - - THOUGHTWARE ! 

D1U1;nf!d To M•kt Tt'lt Oper111on Ql Vour 
Pt"o1H1I Computtr Eu1t1 And Matt Fun 

TM( TRHI POIE GRA'"ICS WOlllKSHUT 
S..PPO•U CIU"" - • .., ·~1'h0tl ot •"°""'' '" l'l'\Kl'l•n•/
.....tJly 1....,.. Of +n tun..1 u 11l11•11on ol l-1 II 8-.c 
I p.:Jol 1S V-11 11• 
4p.O.of:l!ltl>Mn SI.Ii 

TKE TltHt CiUl'MICI WOlllllSHEET 
Tiiow dn<••ns 10 cont•- ttw 1mpl_, ... ,_ of,,.,. SET 
9fld AESfT c0tn.......,dt•l u•gld IOQf'(lllo< 
1 IMda ot 15 "-'" 11• 
4 PMtt 0 1 1S st-n SI.• 

THE Liil llllMOER 
Aut.<t11p,..hoion'10...IVPIPl'Oll'9ml l l•ntlol!Ow'"lm"°' 
1My ..111>1,.. l1,,.M•ndl< - S... ol I 1•9• I 1•610< 114 

OUR VAllllAlll llflMOER Uf1 T.. H•lielt o ... 1iw.en 
SM el e gi..-.C• 1"4 w ..l1bihly ot 111 n LWll961 •• •mbl•• o
II ..,d '"'" type .. '9",.,."11 Allo..., lu tl >mp!......., 
•9'o0n o l up 10 3848 lo• io"'l"P91"!;'1.-d po09....,,.....1 
I p9dol 1S lhwn 11• 
1 0aodl ol/S "'-n St.• 

HO OUR SEllCTIOM OF MOTE PADS 
K"P """" t'la'\dv •o 101 dOwn thOW ""'' ol 1"4 ....,,.....,, 
1"-9'111 P1e•...- ol 6 p9d1 [JOO ll'IM11, 1 11 _... hilt l 

11• 
YOUR CHOICE Of TITLES8EL0W. O()fol 'T WA I TE IT OH ­

111 8ub0!1 8.tiult. 111 8u1 l•..... . Ill 0andy NOIM, !41 
TAS-80 ()wn1<1 Don'1 8-..dol To Anyon.. ISi f~ Coov. 
US I P'IOd>ld 8 •11. 111 1/ndiJ< D"" ·u...on. 181 f • ndv Sn ..0on·1 M•:.~~~~~~,;:;~:~~nc~.:1:0-

\...._..... rn1no•• ""tdl'n" ..,,,., ~.., S.Cn T••n 

Circle 174 on inquiry card. 

NORTH STAR 
PERSONAL TIME ORGANIZER 

* '-'senti.tl lor ~. tl c,n 1en, Docto1;, L.1w· 
yc r.., , Bu c; int'"i"irlll'n or .1n y hu..,y pl'r"ion 

* S.1vl' hunured; ,,f hour''"''"" yl'. ir 

* I ·"I .ind Sirnrk lo'"'' 

OPERATIONS 

1. 	 Input Tasks .ind Appointments in any order 
2. 	 De lete Completed Tasks 
3. 	 Sort and printout by priority, loca tion, person . 

and/or date . 

Complete with instructions on 
North Star Disk . ... $40 

Potter's Programs 
2 2 4 4 4 Lakeland 
St. Clair Shores MI 4 8 0 81 
Tel: (313) 573-8000 

Circle 323 on inquiry card. 

1000·... 12 x 80 ... $495 
1200·. . 24 x 80 . ' . 650 

•HIGH QUALITY FACTORY -REFURBISHED 
VIDEO TERMINALS 

ALSO AVAILABLE , 2000, 3000 

Circle 9 on inquiry card. 

r!.tllNEW PRH~Ell 
l~ TAPE RECORDER! 

5 TRACK, 4 CASSETTE EASY TO 
S\69j)O MODIFY TO PLAY ONE, RECORD ON 

ON EDGE c~~~~~i~~s~~~gg~i~Z~ f~~:;s 
CASSETTE, PRINTED CIRCUIT MOTORS 6 TACH 

~E~tf~J~~~~1~t·~~1~1i~~;JMrn~·s~1~~ 
COD. BOOK $25 REFUNDED; CASSETTE $25 

III g~~W~I~t~~~~·?ft~~~~~NEW KLUGE BOARDS! EPOXY-GLASS 
2 SIOE COPPER, l/16"x 7112"xl0J/'Z' ORILLEO FOR 

MANY THRU HoZf~~ if:.."~~°}f~£10~:;~~~tlc':f. 1~~~~~ 
NO. 2 SAME EXCEPT 1116•xe112·x JO v2" DRILLED FOR J3-16PIN, 
8 36·14PIN SOCl<ETS, MATCH YOUR SYSTEM! YOU i::'.TCH EA.$7.50 

PC CUT CAPACITORS NOWJO/SIDO 
SEE JUNE BYTE FOR LISTI ALL SIX ONL'i'$5)1i
DC MOTORS, SMALL I0/8"01A z 
7/16"LONG, SHAFT 1/8"01Al /2•LONG, PM \ _. -te 
FIELD, BALL BEARING, 28VOLT. EA.$6.00 
HI TORQUE, 3116.DIA 3 3"4"LG., PM FIELD, 
21/B"OIA 2 7/8 . LONG, B.B., 28VOLT, OC, 
HAS MU·METAL SHIELD, PUSH -ON TERMINALS , EACH $ 7.!50 

;~4t\~~~~~~E't_~~~~~~1fk.8b~8i:~:G~:~$g~ ~Hfic~ rl~~OX 
ALLOW $3.00 P8H BAL REFUNDED; MIN ORDER $10.00 

J 6 E ELECTRONICS SALES 

PO BOX 4504, FI WORTH, TX 76106 


Circle 193 on inquiry card. 

' 

http:EA.$6.00
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Circle 376 on inquiry card . 

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


..iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii~~------~--------.................................. . 


......,______________________B'l7C'Klr ,.N E''f\.T'T''£'D nn TS'l7C' T.,..__________ - New.Parts Only ..All Prime Quality--------- • ---------,
..U ..rt 1' .l.' fir .l.\...1.1 ..UJ Satisfaction Guaranteed 

POW ER OP AMP 
250mA output current copability. Operates on os 
low as J V. Input parameters are programmable for 
system optimizing . Electronic shut down allows 
output to floot. Packaged in 8 pin mini-dip. 
LM13080N . .... ... ..... . . .... .. . . ... Sl .94 

Specs and applications.. ... . .60 

16K DYNAMIC RAM 
Replace your 4K dynamics for memory expansion. 
Super buy on this exa ct replacement f°' the 4116. 
uPD416 (200nS) ........... . ... $20, 8/ S144 . 00 
uPD416 (300nS) . .. .. . ........• $18, 8/ $128 . 00 

21 L02-4 (450nS) 
Special bvy from major producer allows super 
pricing on these brand new prime memories I 
MM2102AN-4L ......•...... Sl .44, 64/ S73.60 

6502 uProcessar ..•..•....•..•....•.•.• Sl0 . 95 

CONNf+:TION DIACfllAM5 

TO.J PACKAGE 


ITOP \l'IEWI 

10 AMP REGULATOR 
JUST RELEASED 

78P05 is a 3 tpnninol, 5V, 10 omp regu­
lot0< as easy lo u.AI as the 78H05 ond other 
T0-3 regulators. All the self protection 
features of the famous 78H05: thermal limit, 
current limit~ low drop out voltage, in 
T0-3 steel package . 
78P05SC . ..•.••.••• • •.• .• •.•• • S12.95 
Specs •.•.•••• •• .•.. •• •..••••.•.• ~ 

1rI !~!:!!~!."!: 
Phoem1< . Aruona 85021 

~.. .:.'d t.19Phone onMn l l:KI min.I ftl bl 
..:.ptmd •6:30 P.M. ••09Pt ...~. 
T•l'Pho "" (602} ffs-9352 . No c:oll1ct c.111 P'eaM . 

EDGECARDCONNECTORS : ~OLDPLATED. 
BODY : Non brittle , so lvent resistant . high temp , G .E. Va lox . The finest you can buy . 
CONTACTS : Bifurcated Phos./Bronze ; Gold/Nickel.

I 11 

ALTAIR S-100: Cont. /Ctrs.. 125" Row Spaci ng, .140 

1
50 / 100 Dip Sold . $3 .95 ea . 5 PCS . 

50 / 100 Sold. Eve . 6 .95 ea . 5 pcs . 

IMSAI S-100: Cont ./Ctrs.. 125'' Row Spacing, .250 
11 

1
50/ 100 Q;p Sold . $4 .20 ea . 5 pcs . 
50/ 100 W/Wrap 3 3 .75 ea . 5 pcs . 
IMSAI CARD GU IDES : 0 .19 ea. 5 pcs . 

CROMEMCO S 100 

I 50 / 100 Dip Sold 
(Or short W/Wrapl 

1.100 Contact Ctrs. 
22/44 O;p Sold . 
25 /50 Sold . Eve . 

1
40 /80 Sold . Eye . 

43 /86 Dip Sold . 

43 /86 Sold . Eye . 


1
.156" Contact Ctrs.. .140" 

6 / - Sgle . Row IPET) 


1

22 /44 Sold . Eye. (K IM) 

22/44 D;p Sold . (K IM) 

43 /B6 Q;p So ld . 

1
.156" Contact Ctrs., .200" 
15/30 W/W•ap 3 
22 /44 W/Wrap 3 
36 /72 Sold . Eye . 

1
36/72 W/Wrap 3 
43 /86 W/Wra p 3 

Co nt /Ctrs .125" Row Spacing..250" 
$6 .50 ea . 5 pcs. 

OTHER CONNECTORS AVAILABLE 
11 

.140 Row Spacing. 
$2 .30 ea . 5 pcs . 

2.95 ea . 5 pcs . 
4 .80 ea . 5 pcs . 
4.90 ea . 5 pcs. 
4 .90 ea . 5 pcs . 

Row Spacing. 
$ 1.00 ea . 5 pcs. 

1.90 ea . 5 pcs . 
1.90 ea . 5 pcs. 
4 .90 ea . 5 pcs . 

Row Spacing. 
$ 1.05 ea . 5 pcs . 

2 .30 ea . 5 pcs . 
3.45 ea . 5 pcs . 
3 .85 ea . 5 pcs. 
5 .50 ea . 5 pcs. 

POLARIZING KEYS FOR ALL OF THE ABOVE : 
IN Contac t or BETWEEN Contact: 

GOLD .12s" x .2so" 
c.o-1...._ 

CHARACTERISTICS 
-~=---"-

=,';I, 
"!:;::""e 

~ 

~ ;, 

EDGEBOARD ~ CONNECTORS 

Tum lnstn.wr•nt., world I~ in metullwglcal 
technology, h introdvcinu ih' new improved H43 
connector and TRl-TEK i1 ptoud to off.r It for the 
first tilftll to OUf custome.,. The H'3 ,......,,h 
the bwt value in the indudry on thil populs 
connector styl•. 

Pin grid Is d.ign9d to fit most of th• S-100 but 
modiinM sud-a Oii l"-Oi, v.ctor, Crom.mco . 
Will not flt Altolr mother board. . 

H90YY gold inlay giv.. you up to •ven ti"* th• 
gold In th4I cirticol contact or9G ot r9duc.d cart . 
T.I . '-!he ted.nology ond nt-TEK hao T.I. 
Soldo• 1v;t H"35121-SO $3.59 10/$32 .00 

Wh• """" H"35111-SO $3.59 10/$32.00 


Ouontlty pt'lcl"llil crvollabl• 

~o• P'"•"''""' •"•PP•ne """ ciuo . oo•~••I "•nCllof'l9, • H .I 
..,Cl••••• (ocft• • •llbl••l"""'CI 

....... , ••~ .. ..... . .,.,. ... to r uf'S •"•OP•ne ..... .. OOU •b l• 


C OO l'llOP••ul pOUC O O 
Uf'$ C 0 D "-"Cl 9!.l , o o•<M• 

;::...c:::•::.~:."::-~:~Clc•o":-:::::~170,'::1/'
0• · 

c11 1,.,. l o• • "0•11- o• CllllTWIJ'ICI ...,.,.. ,.1 rnuu b<O .....a. 
""'"'"IO ,...,.. ,..,••Pl ol P<lc••... 01 
~•c.t .,. •ubtKI 10 cn.np ,,.,,.,o.,t no11ce 

$3 .75 ea . 
6 .50 ea . 

$3 .95 ea . 
3.50 ea . 
0 .16 ea . 

$6 .00 ea. 

$2 .10 ea . 
2 .75 ea. 
4 .50 ea . 
4.70 ea . 
4 .70 ea . 

$0.90 ea . 
1 .80 ea . 
1.80 ea . 
4 .70 ea. 

$0 .95 ea . 
2.10 ea . 
3 .30 ea . 
3 .70 ea . 
5 .00 ea . 

I
S"Peci fy 


1 to 49 pcs . S0.10 ea . 50 pcs ./Up $0 .08 ea . 


I 
~ 

12/ 24 Pin 156"' Cont. /Ctrs ..200 " Row Spacing . 
TIN PLATED CONTACTS. 

IDEAL FDR PET INTERFACE & PARALLEL USER PORT . 

·-----2- 5_ $__ _ 

ZBO CPU 
Famous single chip uprocessor with all the power 
of the 8080A plus 80 add itional operations. Single 
+5V supply and single phase clock. Directly in­
terfaces with standard static and dynamic RAMS. 
zeo CPU •..•..•...•..••••••.•. . ...•... $20 
ZSOA CPU ... • •.• .•• ....•••••.•.••.•.. $28 

Specs. . ..• .• . ••••.••.•••••• Sl 


ZBOCTC 

Prograrrwnoble four channel device that provices 

counting and timing funct ions f0< the ZSO CPU. 
ZBOCTC •.•.•••••• •• •.••.• . •..•• ••. •. Sll .00 
ZSOACTC •. •• ••. . .••• • .•.• •• . .•.• •• •• $16.00 

Specs •. . . . •• ..•.. • •..•.•.. Sl 

zeo PIO 
Parallel interface controller is a two port TTL com­

patible interface with the CPU . 

ZBOPIO •.•••••.• •.• •.•• ••. •. . .• .• .••• $11 .00 

ZBOAPIO •.•.•.•••..•••••.•..•...•..•. $16 . 00 


Specs •.•..• . ••• ; •.•. . ....... •. $1 


25 Pin Data Connectors 

DBC-25P (male) . . ..••• .• •..• • $2 . 19, 10/19 .80 

DBC-25S (Female) ••••.•••.•.•. $3 . 19, 10/30.50 

DB-51226 .. Hood •.••• .. •• .• • • ..•• .• ..•• Sl.39 

D20418•. .• • Screwlock assembly •..•.•. .•• . $1.19 


PRECISION VOLTAGE REFERENCE. 

AD584 is a precision monolithic IC which has pro­

grammable outputs of lOV, 7 .5V, 5V and 2.5V @ 

.3% maximum err0< I Full -55 to +150° operation. 

AD584JH • • •••• (in 8 pin T0-5 can) . • .••• $6.95 


Spec sheets. • . • . • • • • . . • . • • • . • • •60 

""'''•funca,..,11.,.byc"-c• , nol.;•eClh vouC"-••. 
Shippin1 •nd Han cling1lw•1ho..1C1Ml...,POf•• ll ¥0..1ot noc• o n e nv<'l• m , 1t 

U.S. and CANADA ADO 5" 
cM v • . , o ., w •ll c.. no11! 1eCI ol •"• • •o..nOICI .,.lppln 1 0.1• om- countrt• •dd 15% 
. ..e11.,,..,.,..e1...,1.,•ooell.. 1N1 •Clc.•Clw!lh-•d>10 

i:•ncal 'O"'P'- •l-·•-'. 

T.,,... , c.,..,., , ...,._, o•- . cr...:t!• ca• CI NH 30 O.y1 to ,...,,.,_ 1- ·,. not ,_.on•hl• for 

will ._ ~eceoel on c.o o• oe• U - unno1 -"IP In 30 

• Ueel f1un1 , o.chool1 1nCI ..,.,,..,_ ..,, ... ncl• 1. lunin-.ur.cf pare.ii . 50 
Cl•I"'" '°' _....,1,.. ...,.,.,..,, ..,..., be - ..11,.1.., &O Clll'f• 
o l •.c.elp! ol _c.. . O • I"' ,......., lnclu• ln..Q>l.c:• n.,....- . 
C1111• • 09fKt1... " " ' · 

SUBMINIATURE CONNECTORS: IDB 25 SERIES. RS 232.) 
DB 25P Male Plug $2 .50 ea . 5 pcs . $2 .20 
DB 25S Female Socke t 3 .60 ea. 5 pcs. 3.40 eaea..I 
DB 51212· 1 Grey Hood 1 .20 ea . 5 pcs . 1.10 ea . 
DB 51226·1A Black Hood 1 .30 ea . 5 pcs . 1 .20 
D 20418·2 Hardwa re Set 0 .75 ea . 5 pcs . 0 .70 

SAVE : BU Y A SET: 11 DB25P. 1 DB25S. Any Hood .) :: I 
-- 1 Set: $6 .35 ea . 5 sets : $6 .15 ea . 

NOTE : For Hardware , ID204 18-21 Add $ .65/Se t . 

WHISPER FANS I 
Excellent for C4'"Jmpu ter cabi ne,i cooling. Th is is the most quiet fan you will find . On ly 
measures 4 3/4 square by 1 '.h deep . U . L. Listed . I 

$21 .00ea . 

I. C. SOCKETS. GOLD. 
WIRE WRAP 3 TURN . 
14p;n S0 .36ea. 
1'6 pin 0 .38 ea . 

2708 EPROMS PRIME 
$ 14 .0Q ea . 

5pcs. $19.00ea . 

I. C. SOCKETS. 

Dip Solder. Tin. 
 I 
14p;n S0.15 ea . 

16 pin 0 .17 ea . 


8080 PRIME 

$9 .00 ea. 
 I 

WRITE FOR LARGER QUANTITY DISCOUN TS. DEALER INQUIRIES ARE I 
WELCOME. 

WE ARE CONNECTOR (EDGE CAROi SPECIALISTS. IF YOU 00 NOT SEE 
WHAT YOU NEED IN THIS AD VERTISEMENT. PLEASE WRITE us. WE WILL I 
REPLY. 

TERMS: Minimum Order $10.00: A dd $ 1.25 for handling and shipp ing. All orders 
over $25.00 in USA and Canada: WE PAY THE SHIPPING. I 
NO TE : CA residen rs please add 6 % sales tax . 

NO C.0 .0 . SHIPMENTS OR ORDERS ACCEPTED. 

MAIL ORDERS roBeckian Enterprises I 
P. 0. Box 3089 I 

Simi Valley, CA 93063 ..I 
Circle 30 on inquiry card . BYTE November 1978 223 
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Prototyping Board 

PERIPHERALS 

RS-232 Serial Interface for Anderson Jacobson 841 10 ASCII Terminal 

Anderson Jacobson has announced 
an RS-232 serial interface for their 
AJ841 10 terminal. This option includes 
such features as se lectable data trans­
mission rates of 110 to 1200 bps ; an 

SBC Compatible Cassette Interface 

This new digital interface board , 
which is compatible with Intel 's SBC 80 
computer line , is being offered by 

896 character receive and print buffer 
and X-on/X-off control charac ters to 
and from the computer. 

The AJ841 10 is also available with a 
paralle l interface which can be con­
nected to any S-100 bus microcomputer. 
Based on the IBM 745 heavy duty 
terminal mechanism and electronics by 
Anderson Jacobson , the 10 can be used 
on line to a computer or off line as a 
typewriter. Both parallel and serial 
uints are available with a choice of 
EBCD or correspondence keyboards. 

The AJ841 10 is priced at $995. 
For further information contact Ander­
son Jacobson Inc, 521 Charcot Av, 
San Jose CA 95131.• 

Ci rcle 618 on 1n qu1ry card . 

lnterdyne Company, 1476 1 Califa St, 
Van Nuys CA 9 l411 . The interface 
board, Model 1 B 4100, plugs directly 
into the SBC chass is and has 10 connec­
tors for two lnterdyne IC 2500 series 
cassette drives. Drive r software is pro­
vided in read only memory which plugs 
directly into the SBC 80 board. The 
driver software does the data block 
formatting, error detection, and reads 
from and writes to memory at 9600 bps. 

On ly this card and a cassette drive 
are needed to add storage capacity of 
Y, M bytes per cassette, a data transfer 
rate of 1 K bytes per second and fast 
memory access. 

The I B 4100 board cos ts $250 in­
cluding driver read only memory.• 

Circle 619 on inquiry card . 

High Speed Programmable Character Generator Board for Z-80 ·' 

The Programm able Cha rac ter Gen­
erator {PCG) is a high speed version of 
Objective Design 's dense graphics add­
on board for S-100 systems. This S-100 
card can be used with the Processor Tech 
VDM or SOL, PolyMorphic Systems 
VTI, Solid State Music video board and 
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other video boards using the Motorol a 
family of 9 by 7 m atri x generators. The 
card is made operation al by removing 
the character ge nerator read o nl y mem­
ory from the video board and plugging it 
into a socket on the PCG, the running a 
24 pin co nnector from the PCG to the 

This new general purpose prototyp­
ing circ u it board permits co nstructio n 
of custom inter face circu its for Heath 
Hl 1 microcomputers and Digital Equip­
ment Corp LSl-11, PDP-8 and PDP-11 
minicomputers. 

Form , size a nd connector compatibl e 
with the DEC Double He ight, Ex tended ­
Length module, the Model 4607 Plu g­
bord is 8.43 by 5.187 by 0.062 inches 
(21.41 by 13.17 by 0.06 cm). It has 
etched contacts spaced to fit the dual 
36 pin connectors used in DEC and 
Heath computers. Contact terminations 
are labe led with DEC nomenclature. 

To al low unrestri cted co mponent 
placem ent , the 46 07 Plu gbord is bare 
with an array of 0.042 inch (0.11 cm) 
diameter holes on 0.1 inch (0.25 cm) 
centers. Dual-in-line package sockets 
or discrete co rn ponents may be pl aced 
anywhere on th e board. Row and 
column markings are e tched into edge 
strips to insure permanent marking. 

In quantities of one to four, th e 
4607 Plugbord is priced at $15 .95 
each; $14.36 in quantities from five 
to nin e; and $12.76 in qua ntiti es over 
10. For further information, please 
contact Vector Electronic Company 
Inc, 12460 Gladstone Av, Sylmar CA 
91342.• 

Circle 620 on 1nqu1ry card . 

empty CG R socket on the video board. 
With the PCG in place, the user can cre­
ate individual characters, store th em in 
on board programmable memory and 
access the characters directly from the 
keyboard . Each character can be created 
o n a maxi mum 8 by 16 matrix with a 
resultant screen density as great as 512 
by 256. Since characters can be stored in 
e ith er the PCG programmable memory 
or regular system memory access ibl e 
from the bus, any number of characters 
can be displayed under so ftware co ntrol 
with a maximum of 128 different char­
acters {either ASCII or programmed) 
on screen at any one time. 

The PCG is $165.95 as a kit and 
$2 15 .95 assembled. For furth er infor­
mation, contact Objective Design In c, 
POB 20325, Ta ll ahassee FL 32304. • 

Circle 621 on inquiry card . 



Circle 229 on inquiry card. 

~ c~rrn BOARDS 

MB·1 MK-8 Computer RAM (not S-100) , 4KX8, uses 
2102 type RAMs. PCBD only ..........$22.00 
MB-3 1702A EROM Board , 4KX8. S-100 switchable 
address and wait cycles. kit less PROMS. $58.00 
MB-4 Basic 4KX8 ram, uses 2102 type rams S-100 
buss. PC board . $25.95 
MB·IA Basic 8KX8 ram uses 2102 type rams, S-100 
buss . KIT •SO NSEC...........$125 . PCBD.... ........S2• .95 
MB-7 16KX8. Static RAM uses .,P410 Protection. 
fully buffered. KIT .. $299.95 
MB-IA 2708 EROM Board, S-100, 8KX8 or 16KX8 
kit without PROMS ...$75.00 
MB-9 4KX8 RAM / PROM Board uses 2112 RAMS or 
82S 129 PROM kit .without RAMs or PROMs $72.00 
10·2 S-100 8 bit parallel 110 port. ~'i ol boards is for 
kludging . Kit .$46.00 PCBD $25.95 
10-4 Two serial 110 ports with lull handshaking 
20/60 ma current loop : Two paral lel 110 ports. 
Kit $130. PCBD $25.95 
VB-1B 64 x 16 video board , upper lower case Greek, 
composite and parallel video with software, S-100. 
Kit $125.00 PCBD .$25.95 
Altair Compat ible Mother Board , 11 x 11 1/ 2 x \lo" . 
Board only $40.00. With 15 connectors $94.95 
Extended Board lull size . Board only $ 8.95 
With connector $12.95 

SP-1 Synthesizer Board S-100 
PCBD................ ....$39.95 KIT.......................$135.95 

82523 $1.50 PRIME DEVICES 
82S123 1.50 
82S126 1.95 8080A $9.95 
82S129 1.95 8212 3.25 
82S130 3.00 8214 6.50 
82S131 3.00 8216 3.75 
MMl6330 1 50 8224 3.49 
4N26 .75 8228 6.50 
4N27 .75 8251 9.95 
•N28 .75 8255 9.95 
LM323 2.95 21L14 (450 NSEC) 7.25 
4116 (apple ram) 16.00 21L14 (250 NSEC) 7.99 

/Wml'/;nc. WAMECO INC. 
MEM-1 8KX8 fully buffered. S-100. uses 2102 type 
rams. PCBO $24.95 
OM·12 MOTHER BOARD, 12 slot, terminated. S-100 
ooard only .................... . .... ..... ... .. ...... $34.95 
CPU-1 8080A Processor board S-100 with 8 level 
vector interrupt PCBD . $25.95 
RTC·1 Reattime clock board . Two independent in­
terrupts. Software programmable. PCBD $25.95 
EPM-1 1702A 4K Eprom ca rd PCBD $25.95 
EPM-2 2708 / 2716 16K/32K 
EPROM CARD PCBD 
OM·9 MOTHER BOARD. Short 
9 Slots PCBD 

...... $24.95 
Version of QM-12. 

$27.95 
MEM-2 16K x B Fully Buffered 
2114 Board PCBD 
2102AL-2 Prime 250 NSEC 
2102AL-4 Prime 450 NSEC 
2708 Prime (National) 
2501 B $1 .50 
2502B 1.50 
2504 1.50 
2507V 1.50 
2510A 1.50 
2517V 1.50 
2518B 1.50 
2519B 1.50 
2521 1 .50 
2522 1.50 
2525 1.50 
2527 1.50 
2532V 1.50 
2529 2.75 
2533V 1.95 

1488N 
1489N 
MC4044 
8038 
5320 
5554 
5555 
5556 
5055 
5312 
MH0025 
MH0026 
MH0028 
5262 
2101 

...... $25.95 
$1 .70 
$1 .30 
$8 .95 
$1 .50 

1.25 
2.25 
3.90 
5.95 
1 90 
2.50 
2.50 
1.25 
4.00 
1.50 
1.75 
1.90 
.50 

3.50 

UYAJD~@~ 
419 Portoflno Drive 

San Carlos, California 94070 
Please send for IC. X1stor 
and Computer parts hst 

KITS 
MIKOS PARTS ASSORTMENT 

WITH WAMECO AND CYBERCOM PCBDS 

NEW LOW PRICE on 16K BOARDS 
MEM-2 with MIKOS lf.7 16K ram 
with L2114 450 NSEC ..... $249.95 
MEM-2 with MIKOS #13 16K ram 
with L2114 250 NSEC . . . .. $279.95 
MEM-1 with MIKOS 1 1 450 NSEC BK 
RAM . . . . $125.00 
CPU-1 with MIKOS #2 BOBOA CPU B9.95 
MEM-1 with MIKOS 1 3 250 NSEC BK 
RAM 
QM-12 with MIKOS #4 13 slot mother 
board 
RTC-1 with MIKOS #5 real time clock 
VB-18 with MIKOS #6 video board less 

155.00 

79.95 
60.95 

molex connectors B9.95 
EMP-1 with MIKOS #10 4K 1702 less 
EPROMS 4~95 
EPM-2 with MIKOS #11 16-32K EPROMS 
less EPROMS 49.95 
QM-9 with MIKOS #12 9 slot mother 
board 67.95 

MIKOS PARTS ASSORTMENTS ARE All FAC­
TORY PRIME PARTS. KITS INCLUDE All 
PARTS LISTED AS REQUIRED FOR THE 
COMPLETE KIT LESS PARTS LISTED. All 
SOCKETS INCLUDED. 

VISA or MASTEACHARGE. Send accounl number. 
interbank number. expiration dale and sign your 
o rder. Approx. poslage will be added. Check or mo· 
ney o rder with order will be sent post paid in U.S. 
If you are not a regular customer. please use 
charge. cashier's check. or postal money order. 
btherw1se there will be a two-week delay !or checks 
to · clear . Ca1tt. residents add 6% tax . Money back 
30 day guarantee. We cannot accept returned !C's 
that have been soldered to . Pr ices subject to 
change without notice. $10 minimum order. $1 .50 
service charge on orders len than $10.00. 

101425, 251399, 1001375 
MEMOREX FIVE-FIFTY Double Sided Retrofit$3001NCLUDES: 'The Case', Cherry Kbd. A used 

monitor, ESAT 200A, all options except 

"The Case" Beautiful and sturdy and paging software $69.00. 32 Kby RAM 450 ns $679 .00. 250 ns 
anodized aluminum case in deep black designed to contain the $789.00. We have software application notes for multi-task multi · 
ESAT 200A, and with a bezel cut out for the Cherry 'Pro' keyboard. user applications utilizing paging feature . 
(installed as shown above) Choose deep brown, light yellow, or crim· 1----------------------------------.. 
son to accent or color code your installation. The only choice for Shipgjng and Handling: Strlace: $0.40/tb. Air: $0;75/lb., 1.00 minimum 
hard-use institutional and educational applications. $69.00, 101 59.00 Cal. Tax: 6.5% Insurance: $0.50 per $100.00 
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THE FANTASTIC! 

•Hard and Soft Sectoring 
•Single and Dual Density 
*Double side configuration 
as a retrofit at any time. 
*JJ0/220V, 50/60Hz 
*Pin for pin compa table with 
Shugart 800,801,850,851 
(50 pin edge connector) 
1/$499, 21475, 5/450, 

*Tl Sockets 1 cent per pin . All low profile solder tail 8 pin - 40 pin. 

The "Pro" fully encoded ASCII KEYBCWID by Cherry. Auto RE­
PEAT feature, 5 special function keys. 300mA/5V. (Shown as 
mounted in 7he Case', Below) $119.00, 3199.00, 10+189.00 

USED SYLVANIA The Dumb Terminal for Smart People 
12" MONITORS 80X24 with full 12B char. ASCII UC+LC 

font with all control characters displayed. 
300-19,200 baud RS232. 2nd font addressable 
from keyboard in you-program-it 2708 for 
APL, Graphics sets, etc. Plug in monitor 

Working: $69.95 
Cold Chassis, 251bs. 
With P39 (Green) 

Tube 109 1/0 connector, 110VAC and you are ready. 

vector addressable cursor and modem. 
Bulletproof design and construction. 
Normally $675.00 What you always 
wanted your ADM3 to be: 

SYSTEM"A" $649.00 101$599.00 

LATEST REVISION : ESAT 2008 (BILINGUAL) 
Stand Alone Single Board Communicating Terminal 

80X24 Standard Format 

Split Speed 110 to 19,200 Baud 
Two Fonts, 128 Char. ea. in 2708 EPROM 

Full Feature Cursor, Page Xmit., Scrolling 

5V@3A, B"X 14" Board. Requires only a 

keyboard and almost any monitor for the 

best terminal for the money anywhere! 

Supplied with U&LC ASCII in one font. 


$329.00 
*NEW! 32 K, S-100 Univer5al Static Store. Accepts 2114 RAMs or 

70 ns. 3625 PROMs paging up to 8 Mby . Board only with manual 

http:101$599.00


Exact Electronics Instrument Catalog 

PUBLICATIONS 

Put a Personal Computer to Work for You! 

A New Reference for Small 
Computer Users 

The Computer Data Directory an­
nounces the first edition of its compre­
hensive catalog for small computer 
users. You can choose products and 
services from several hundred computer 
related firms. 

Included in this directory are brand 
name manufacturers of systems, periph­
erals, and accessor ies. In software, com­
panies hand ling languages, business appl i­
cations, household control, games and 
custom programming services are listed. 
Information is included on where to find 
books, magazines, newsletters, home 
study co u rses, data ban ks, tools and 
repair services. Computer stores and 
clubs are indexed geographically. The 
directory is avai lable at $4 .98, postage 
included, from The Computer Data 
Directory, POB 598, Cleveland OH 
44107. • 

Circle 562 on inquiry card . 

Computer Selection and Operation 
Publication 

Managem en t Information Corpora­
tion's new publi cat ion How Small 
Businesses Use Computers is a 40 page 
collection of cases. In each study, the 
reasons that small businesses decide to 
implement computers, and the opera­
tion of their installations are investi­
ga ted. 

The report, according to the com­
pa.ny, delves into the factors that influ­
ence a company to acquire a computer 
system, ranging from high labor costs or 
inability to use service bureaus to in­
creased efficiency. The management 
of each company's system is stressed , 
including supervision, advanced train­
ing of operators and the maintenance 
program. 

This complete set is being offered for 
$15. Contact MIC, 140 Barclay Center, 
Cherry Hill NJ 04034. • 
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Component Catalog 

Electronic components, hardware, 
wire, test equipment and tools are listed 
with prices in a newly released 88 page 
catalog (#518) from Mouser Electronics, 
11511 Woodside Av, Lakeside CA 

226 November 1978 © BYTE Public.ations Inc 

The profitable uses of personal 
computers are detailed in this 191 page 
book published by Hayden Book Com­
pany Inc, 50 Essex St, Rochelle Park 
NJ 07662. Simply written, in an enter­
taining style, How to Profit From Your 
Personal Computer by T G Lewis, is of 
interest to the small business owner or 
professional who is now overwhelmed 
with paperwork and desires a simpler 
system. It describes the uses of personal 
computers in common business applica­
tions, such as accounting, handling pay­
rolls, managing inventory and sorting 
mail lists. It will help you in selecting 
equipment, analyzing a problem for a 
business application, hobby or educa­
tional experiment and translating prob­
lem solutions into real computer systems. 

It teaches how to configure a system 
to fit the needs of an application and to 
implement that system using program­
ming techniques developed by the 
author. Programs in BASIC and blue­
prints of each program are included . The 
book uses terms, notations and tech­
niques commonly used by programmers. 

How to Profit From Your Personal 
Computer will give you a better under­
standing of the fundamentals of data 
processing including file structures, pro­
gramming structures and some knowledge 
of computer hardware structures. It is 
priced at $7 .95. • 
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92040. This catalog contains over 8000 
items including expanded lines of 
LEDs, semiconductors, switches and 
keyboards. • 

Circle 563 on inquiry card . 

ex ACT electronics. tnc. 

A new free 66 page 1978 instrument 
catalog has , just been released by Exact 
Electronics Inc , POB 160, Hillsboro 
OR 97123. The catalog contains detailed 
specifications for each function genera­
tor , waveform generator and frequency 
synthesizer in their product lin e. A quick 
select short form and comparison chart 
plus a representative roster make it a 
desirable addition to any instrument 
catalog library. • 

Circle 558 on inquiry card . 

IC Master Lists Integrated Circuits 

The IC Master lis ts over 25,000 
standard integra ted c ircuit products and 
over 45,000 al terna tes. Th e 2200 page 
IC Master offers a prob fem and solution 
approach to integra ted c ircuit selection. 
The 1978 edition also includes a new 
sec tion on microprocessor development 
systems. The price is $55, including 
quarterly updates. To order the IC 
Master, co ntact United T ech nical Pub­
lications, 1333 Lawrence Expy, Suite 
4 20, Santa Clara CA 95051 .• 

Circle 559 on inquiry card . 
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IT WILL TELL YOU WHERE TO GO ­
CPU-1 8080A CPU BOARD WITH 


TM 

8 LEVEL VECTOR INTERRUPT. 

$30. BARE $18 5. KIT 

$220. ASSEMBLED AND TESTED 

DEALER INQUIRIES INVITED UNIVERSITY DISCOUNTS AVAILABLE 


WAMECO INC. 


3107 LANEVIEW DRIVE SAN JOSE CA. 95132 


COMMERCIAL GRADE EQUIPMENT HOBBYIST PRICES!! 


I 	 SELECTRIC 1/0 TERMINALS (by GTE/ Informat ion Systems). Both ASC II 
& I BM code versions wit h microcomputer interface software & hardware (RS ­
232 connector .I Cassette drive models permit up to 2400 baud data transfer 
rate as well as off-line data storage, sue as memory typewriter, & use as data 
entry device for office personnel familiar with Selectric Typewri ters but not 
computers. Wide -carri age, interchangeab le type spheres; optional built-in 
modem. All un its cleaned, adjusted & warranted. 

Model 5541 . . . . . . $695.00 
Model 5550 (corres. code, built·in cassette drive) . $1195.00 
Model 5560 (ASC II code, built·in cassette dr ivel . $1295.00 

I 	 IBM SELECTRIC 725 TYPEWRITER 
0 

1/0 ' w/solenoids switches & magnet 
d r iver PCB (f rom GTE/IS terminal) plus instructions for 8080 printer/dr iver 
int erface. 

al Typewriter mechanism comp lete, c leaned & adj usted $375.00 
bl Case from terminal & power supply 1+24V , ±12V, +5V@ 5A) 75.00 
cl a & b plus complete interface to mCPU 8·bit parallel port 

and 8080 language printer·driver /ASCII translation program $600.00 
I 	 IBM SELECTRIC ACCESSORIES: 

al P1n ·feed Pl aten s 113 1 /8"' pin·to-pin) for 15"' ca rriage typewriters (new) $50 
bl APL Type Spheres I EBCD No. 988. Corres. ~ode No . 987), new $20 
cl 1/0 Conversion Kit for 13"' or 15"' Office Selectric I or II : $200.00 

I 	 DIGITAL CASSETTE DRIVE (from GTE/ I S Terminal ): 1800 baud, 6"'/sec ; 
AC motor ; fwd /rewnd circuitry plus tape head, no read /write electronics $25. 

I 	 FORMS TRACTORS, Moore Varia ble width "'Form A ·L iner "'for pr int terminal s: 
al Model 565P for 15" Carriage I BM $electrics (new): $50.00 
bl Model K81 for OUME or DIAB LO Hytype I or II printers (new) : $90.00 

IF OUR QUIET MOTHER,M 


WAS JUST TOO MUCH FOR YOU, 


TRY OUR LITTLE MOTHER ,M 


ON FOR SIZE 


LITTLE MOTHERrM 9 SLOT MOTHERBOARD 

* PASSIVE TERMINATION FOR ALL LINES 

* ONLy a.s" LONG 

* KLUGE AREA WITH REGULATED VOLTAGES 

AVAILABLE 

DEALER INQUIRIES INVITED UNIVERSrTY DISCOUNTS AVAILABLE 

W.AMECO INC. 


3107 LANEVlEW DRIVE SAN JOSE CA 95132 


r /.i.- ­

I 	 DAISY-WHEEL 1/0 TERMINALS by Gen Com Syst ems (3 0 day warranty) 
Model 300 : Full ASCII keyboard, 30 cps, Hy type I printer, RS-232 $1600 
Model 3.000: Same as above 1.y/OUME printer, 45 CPS·$2100 . 55 CPS·$2200 

I 	 MODEMS: Bell 103 & 202 styles by VAOIC Corp. 
Bell 103: 0-300 baud , full-dupl ex, asynchronous ser ial data transfe r ; inc ludes 
auto ansvver circuitry; 3,000 mile range. 
VADIC PCB (Send, Receive , Control) w / interface instruct ions $89.95 
VADIC PCB w / power supply , case, LED' s, EIA connectors $149.95 
Bell 202: 0 -1200 baud , half-duplex, w /reverse channel transmission. 
VADIC PCB w / Reverse channel, manual DAA sty le $ 149.95 
VADIC PCB w /power supply . case. LED's , EIA connectors $219.95 

I INTER DATA 8 -BIT. MINICOMPUTER (Model One), includes full front panel, 
4K core memory (16K addressable), built· in teletype port , 4 OMA channels, 
software. Optional serial 1/0 card, tape drive controller & software for Ampe x 
TMX; FORTRAN w /f loatinQ point math . $300.00 

I 	 AMPEX MODEL TMX TAPE DRIVES: Idea l for microcomputerist who 
wants backup mass storage or access to IBM-t ype systems via sta ndard ized 
2400 se ries Y, "' mag tape . Specs : 9· track , NRZ1 standard . 800 BPI , 12" /sec ., 
1200 ft. reels 11 1 megabyte capacity .) Drive is like new & comes with 8-bit 
CPU controller diagram (requires only 11 I / C's) & MCPU interface instructions . 
Prices: Drive & Documentation $750.00 

Controller & cable for MCPU, assembled & tested . $200.00 
Hi~peed search o ption: controller moves drive at 72" /sec. $ 50.00 
Software listing to read std IBM tapes. trans late to ASC 11 . $ 50.00 

I POWER SUPPLIES for D isk Drive,mCPU, tested under load shown : 
- No. 519 lw/fan & AC cord) : + 5V reg., ± 12V reg., +24V, @5A (10 lb.) $39.95 
- LAMBDA No. LMEE5 w/OV protect : +5V r e~ @25A 135 lb.) $59.95 

--~~~~~~~~~~~~--..---....._~*~....... .....--~~~~~~~~~~~~--
Call or wrtte for details, quantity prices. cata log. 15 day PACIFIC OFFICE SYSTEMS, INC. Full documentation included PLUS interface instruction 
return privil ege PLUS 90 day no charge replacement of 	 where ind ica ted . All equ ipment is shipped insured FOB 
defec tive parts. All orders shipped from stoc k. No back 2600 El Camino R ea l , Suite 502 Palo Alto within 14 days after check clears or CO 

94306orders, no substi tut ions. M / C & VISA accepted. 	 Palo Alto, Calif. order is received. Pr ices may change without notice. 
(415) 321-3866 
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SUR PL US ELE CT RON ICS 

ASCII 

IBM SELECTRIC @ 
BASED 1/0 TERMINAL 


WITH ASCII CONVERSION 

INSTALLED $645.00 


• T- Drives • Cable 
• Cassette Drives • Wire 
• Po-r Supplies 12V1 5A. 12V25A. 
5V35A Others, • Displays 
• Cabinets • XFM RS e Heat 
Sinks • Printers • Components 
Many other items 
Write for free catalog 
WORLDWIDE ELECT. INC. 
130 NORTHEASTERN BLVD. 
NASHUA', N .H. 03060 
Phone orders accepted using VISA 
or MC. Toll Free 1-800.258-1036 
In N.H. 603-889·7661 

Circle 395 on inquiry card. 

•S-100 11 Slot 0 others 

Card Cage 

For 8300 Motherboard 

• Post Paid • 
USA 

Complete with Edge Guides 

And Hardware 


Dealer Discount Club Refund 


(MWo Keith & Coo) 
K15 

P.O. Box 954 

• Racine Wisconson 53405 • 


Circle 202 on inquiry card. 

JAASA/ 8080W/22SLOTS ¥,¥, ~ 
16K APPLE II SI 195 $1050 
SHUGGART MODEL 800 $650 $595 

SIMILAR DISCOUNTS ON: 
IMSAI 4K. 16K, 321( RAM. MIO •tc. 
POL YMORPHICS VIDEO 
DYNABYTE t6K (ASMJ RAM 
HAZEL TINE 1400, 1500. 1510 
NOVATION ACOUSTIC COUPLERS 
tµS BK IASM/ RAM 
PROCESSOR APPLICATIONS OMA FLOPPY 

DISC CONTROLLER (ASMJ 
TARBELL FLOPPY DISC CONTROLLER 
TARBELL CASSETTE INTERFACE 
SHUGART GS/ MODEL 110 
PICKLES AND TROUT MOD FOR HITACHI TV 
ALL SWTP PRODUCTS 
APPLE II 
MODEL 43 TELEPRINTER (OCTOBER) 
ADM 3A TERMINAL 
SOROC 10120 TERMINAL 
TELETYPE MODEL 40300LNP 
CENTRONICS PRINTER 
REPAIRS IN·HOUSE AT LOW COST 
CUSTOM SOFTWARE & FIRMWARE 

THE [(]';1PUTEH STOP 
16919A Hawthorne Blvd 
Lawndale CA 90260 11 30 10 6 00 Tue·~! 

(2131371-4010 Closed Sunday/Monday 

Circle 76 on inquiry card. 

PET SCHEMATICS 
Anothtr fint from ""l'ET·SHACK". 

for only $24.95 you get: 

24" • 30" ich1m1tic of tho CPU boord, plus ovtniHd 
ichtmotics of tho Video Monitor end Tope Recorder. plus 
complttw P11'11 loyout- all Accurately end P1inst1kintlv 
drawn to tht Minutnt detail. 

PET ROM ROUDIES 
Anothtr Brukthrough from ""PET.SHACK". 

Compl1t1 Asltmbly listings of 111 7 RDMs. plus idtnti· 
fi1d subroutine entry points; Video Monitor, Ktyboerd 
Routint, Topt Record end Ptoyback Routino, Roi Time 
Clock, ttc. 

To 1ntic1 you WI •rt llso including our own M1thin1 
longuago Monitor program for your PET using tho key· 
bolrd end vicfto display. All this for only $19.95, 

SA TIS FA CT/ON GUARANTEED. 
You c1n hev1 the Monitor progr1m on C1111tt1 for only 
$9.95 utra. 

Stnd check, monty ordtr. or M•twr Ch- or VISA 
number ind 1xpir1tion dlt1 to: 

PET-SHACK Software House 
Marketing and Research Co. 
P. 0 . Box 966 

Mishawaka, IN 46544 
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LOW LOW COST 
, " 1 'I J •I 1 Ir 

POWER SUPPLY KITS 
3 Hour Assembly Time- Complete Instructions Included 
Dimensions of kil 13" (LJ x 5" (WI x -'%" (H) 

KIT A: $57.50 :e~;~~~~ev~~:~= 
lnciudes TRANSFORMER T2 [25A. size 3/:\-'4·' (I) x 4"9'' (w) x 
3 \'o " (hi). CAPACITOR C1 ( 100.000 UF. 15V). BRIDGE RECTl­
AERS: 01 (JOA. 50V) & D:! (4A. 50V), FUSE HOLDER, 
BARRIER STRIP, ALUMINUM PLATE (13.. (I)• 5.. (w)' 3116.. 
(II). 3X CAPACITORS (6.000 UF. 45 V), U RESISTORS and 
All Nece8Nry Mounting P•rta. 

4 Unregulated Voltages Availabkt KIT B: $47.50 +8.5V/1 5A, - 8.SV/2A. ;t 17V/2A 

All Parts are same as 1n KIT A, EXCEPT: CAPACITOR C1 
(52 .000 UF, 15V) and TRANSFORMER T1 (15A. Size 3'-.. (I)• 
4 ·· (w) '2 13116.. (h)) . 

You May Buy Transformers Alone: 
T2 (25A) & T1 (15A) at 122.50and117.50 reapecdvely. 

SHIPPING CHARGES: $4.75 per TRANSFORMER 
FOR EACH KIT: $5.00 in California. $7.00 for all orhef States. 

California Aeskienls add 6% sales tax.. 
Master Charge & BankAmericard. OEM Available 

Sl :\:'\Y I' !'EH:\ .\ 110:\ \L 
M ail Ord e r Store 
! • ! I ' , " - ~Ii I \l ..ndr 1 Ill d 
I I \ ' )'II ll!oOIUld ( \ '10';° 2. l 
~I : -, ,n ,; I.! \l ,111 "" 11 'I u n "J'lll 

Circle 354 on inquiry card. 

TERMINAL SYSTEMS INC 

11300 Harland Street 


. N Hollywood, CA 91605 

(213) 769-6772 

(714) 738-4444 

(415) 573-7723 

(800) 423-2449 


Circle 377 on inquiry card. 

Mini Discs $3.70 ea. in boxes of 10 
North Star Check Balancing Pro· 
gram . . ...............$50.00 
Two-tier walnut formica enclosure 
for S. A. 400 Shugart.... .$39.95 

A Horizon - 2 
B Centronic 779 c Hazeltine 1500 
D. Hazeltine 1400 


A,B&C A,B&D: 

$4,150 $3,852 

We also stock lmsai, Seals, Okidata, 
ADM-3A, Xitan and Cromemco. 

TORA SYSTEM 
29-02 23rd Avenue 
Astoria, NY J1105 

(212) 932-3533 

Circle 373 on inquiry card. 

CIT'S SPECIALS 

Of THE 

MONTH 

• 	 Floppy Kit 


SA 801 floppy (8") & disk cont. 

kit (S-100) . .. $599 


• 	 Add On Floppy Drives 
SA 800/1 (8") floppy .. . ... $469 
SA 400 mini floppy .. . . $285 

• Centronics 779 printer .. . ... $999 
• 	 Miscellaneous 

CP/M Operating System/ Manuals ... 589 
8" Memorex Diskettes 

(IBM comp.) ......... $3.50 
8" Verbatim Diskettes 

(IBM comp) . . $3.99 
4" Diskettes .................. . .. $3.39 
16k RAM chips ......... . ....... . $9.75 
Pwr Supply cabinet (mini floppy) . . . $79 
Pwr Supply cabinet (floppy) . ...... $225 

~CQ1.1~~~!,~~0GY 
2080 South Gr•nd. Grend Centre, Sant.8 Ana , CA 92705 

Circle 74 on inquiry card. 

Circle 72 on inquiry ca~d. 

Mail order only. 

http:122.50and117.50


QUEST Cosmac Super Elf Computer $106.95 
Compare leatures before you decide to buy.any 
other computer. There is no other computer on 
the m~rkel l oday that has all the desirable bene­
fils of the Super Elf lor so little money . The Super 
Elf is a small single board computer lhat does 
many big lhings. It is an excellent computer for 
training and for learning programming with its 
machine language and yet it is easily expanded 
wilh addilional memory, Tiny Basic , Ascii 
Keyboards , video character generation , etc. 
The Super Elf includes a ROM monilor for pro­
gram loading , editing and execution with SINGLE 
STEP for program debugging which is not in­
cluded in olhers at Ille same price. With SINGLE 
STEP you can see the microprocessor chip 
operating with the unique Quest address and 
dala bus displays before, during and after 
executing instruclions. Also, CPU mode and in ­
struction cycle are shown on several LED indica­
lor lamps. 
An RCA 1861 video graphics chip allows you to 
connect to your own TV with an inexpensive video 
modulalor to do graphics and games . There 1s a 
speaker system included for writing your own 
music or using many music programs already 
written . The speaker amplifier may also beused 
to drive relays for control purposes. 
A 24 key HEX keyboard includes t6 HEX keys 
plus load, reset, run, input, memory protect, 

Super 	Expansion Board with 
This is truly an astounding value! This board has 
been designed to allow you to decide how you 
want it optioned . The Super Expansion Board 
comes wtth 4K of low power RAM fully address­
able anywhere in 64K with built-in memory pro­
tect and a cassette Interface. Provisions have 
been made for all other oplions on the same 
board and it fits neatly into the hardwood cabinet 
alongside theSuper Elf. The board includes slots 
for up to 6K of EPROM (2708, 2758, 2716 or TI 
27t6) and is fulfy socketed ($12.00 value) . 
EPROM can be used for the monitor and Tiny 
Basic or other purposes. 
A fK Super ROM Monilor $19.95 is available as 
an on board opti on in 2708 EPROM which has 
been preprogrammed with a program loader/ 
editor and error checking multi file cassette 
read /wrHe software, (relocatible cassette file) 
another exclusive from Quest. It includes regisler 
save and readout, video graphics driver wilh 
blinking cursor an d block move capability . The 
Super Monitor is written wHh subroutines allow­
in g users to take advantage of monitor functions 

Auto Clock Kit $15.95 
DC clock with 4-.50" displays. Uses Nalional 
MA-10 t2 module with alarm oplion. Includes 
light dimmer. crystal timebase PC boards. Fully 
regulated. comp. instructs . Add $3.95 for beau­
tiful dark gray case. Best value a11)1where. 

RCA Cosmac VIP Kit 229.00 
Video compuler with games and graphics . 

Not a Cheap Clock Kit $14. 95 
Includes everything except case. 2-PC boards . 
6- .50" LED Displays. 53t4 clock chip, trans­
former, all componenls and full instrucs. Green 
and orange displays also avail. Same kit w/.Ba" 
displays . Red only . $21 .95 

60 Hz Crystal Time Base Kit $4.40 
Converts digttal clocks from ACline frequency to 
crystal time base. Outstanding accuracy. Ktt in­
cludes: PCboard , MM5369, crystal. resistors, 
capacilors and trimmer. 

memory selecl, monllor selecl and single step. 
Large. on board displays provide oulput and op­
tional high and low address. There is a 44 pin 
standard connector for PC cards and a 50 pin 
connector for lhe Quesl Super Expansion Board . 
Power supply and sockets for all IC's are in­
cluded in the pr ice plus adetailed 90 page instruc­
tion manual. 
Many schools and universHies are using the 
Super Elf as a course of sludy. OEM 's use it for 
training and research and development 
Remember , other compulers only otter Super Elf 
features at additional cost or not at all. Compare 
before you buy. Super Elf Kil $106.95 , High 
address option $8 .95 , Low address oplion 
$9.95 . Cuslom Hardwood Cabinet wilh drilled 
and labelled fronl panel $24.95. NICad Ballery 
Backup Kii $4.95. All kits and options also come 
completely assembled and tesled . 
Questdata . a 12 page monthly software publica­
lion for 1002 computer users is available by sub­
scriplion for $12.00 per year. 

Tiny Basic for ANY 1802 System 
Cassello $10.00. On ROM Monitor $38.00. 

Super Elf owners . 30% off. Object code !isling or 

paper tape with manual $5.50. 

Original Elf Kit Boan! $14.95. 


Cassette Interface $89.95 
simply by calling !hem up. Improvements and 
revisions are easily done wilh lhe monitor. If you 
have the Super Expansion Board and Super 
Monitor Ihe monilor is up and runn ing at lhe push 
of a button . 
Olher on board oplions include Parallel Input 
and Oulpul Ports with fulf handshake . They 
alloweasy connection of an ASCII keyboard to !he 
input port . RS 232 and 20 ma Curren! Loop for 
teletype or other device are on board and if you 
need more memory !here are two S-100 sfols for 
slalic RAM or video boards . AGodbout BK RAM 
board is available for St 27.95 . Parallel 1/0 Ports 
$9.85, RS 232 $4.50, m 20 ma l/F s1 .95, 
S-100 $4.50 . A50 pin conneclor sel with ribbon 
cable is available at $12.50 for easy connection 
between lhe Super Elf and the Super Expansion 
Board. 
The Power Supply for lhe Super Expansion Board 
is a5amp supply wilh +av"' 18v + 12v - 5v. 
Regulated voltages are + 5v & +t2v $29.95. 
Deluxe version includes the case at $39 .95. 

Digital Temperature Meter Kit 
Indoor and ouldoor. SwHches back and forth . 
Beaullful. 50" LED readouls . Nolhing like ii 
available . Needs no addilional parts for com­
plele . full operalion . Will measu re - 100° 10 
+ 200°F. lenlhs of a degree. air or liquid . 
Very accurate. $39.95 
Beautiful hardwood case w/bezel $11 .75 

NiCad Battery Fixer/Charger Kit 
Opens shorted cells thal won 't hold a charge 
and !hen charges !hem up, all in one kil w/full 
oarts and instructions . $7.25 

PROM Eraser 
Ultraviolel , assembled $49.95 

Clock Calendar Kit $23.95 
CT70t5 direct drive chip displays dale and 
time on .6" LEDS with AM-PM indicator. 
Alarm/doze feature includes buzzer. Complete 
with all parts, power supply and Instructions. 
less case 

TERMS: 	$5.00 min. order U.S. Funds. Calif residents add 6% tax . 
BankAmertcard and Master Charge accepted. 
Shipping charges will be added on charge cards . 

Circle 311 on inquiry card. 

Same day shipment. First line 
parts only . Factory tested . 
Guaranteed money back . Qual­
ity IC 's and other components 
at factory prices . 

INTEGRATED CIRCUITS 

uoonL 	 LMJ40T-18 110 C04511 .. 
7400N .17 	 LM:MOT·2' 110 C04515 
7402N 17 .... C04516 110 "' 74°'N .19 	 LM370 115 C!M518 "''"" ...7409N 23 	 LM377 102 "" 74\0N 17 LM379 500 C04527 1.51 
7414N LM380N 100 .79 

"""' 
7420N .17 LMJ81 1.00 C04553 5.75 
7422N 1.39 LMJ82 100 C0•566 " "'"" 
7430N 20 	 LM10JH ... C04583 ."'... 7442N .50 	 LM7~ C04585 110 
7445N 	 LM723HJN .50 CD.&0192 3.00 " 7447N ..." 	LM733N 7"00 
744 8N ... 	 LM741CH " 35 ." 33 
7'SON .17 	 LM741N .25 74Ct0 """ 7474N 29 	 LM747HIN 62 74CU 210 " 7475N ... 	 LM748N .35 74C20 
7485N .88 LMlJOJN ' "'30 " 7489N 200 LM1304 110 74Cl8 195 
7490H LMl305 127 74C74 75 " 	 " 
74!12N 	 LM1307 200 74C76 1... " 7'93N •3 	 LM1310 275 7"90 1.15 " 7495N ... LMl458 1... 
74100fi .90 LM1800 175·" 74C1s.4 300 
74107N 29 LM1812 1.50 74Clf50 1.44 
74121N .34 LM1889 3.00 74Cl15 1.35 
74123N 59 LM2111 1.75 74C192 1.65 
7.t125N 39 LM2902 1.50 74C221 2.00 
74145N .69 LM3900H .00 74C905 3.00 
741SON .95 LM3905 1.75 74C906 75 
741SI N 69 LM3- 61 74C914 195 
7'1S4N •OO MC1-'58V 50 74C922 5.SO 
74157N 209 74C923 S.SO 

"'" 

74161N .81 	 NES50N 74C925 695 " """ 74162N .81 	 Nf555V 695 " 74163N .81 	 NE556A 7'C927 695 " """ 74114N .96 	 NES6SA 100·" 
74175N 90 NE566V 1.SO INTERFACE 
7419CIN 1.15 NE567V 120 8095 
14192N NE570B S.00 8096 " 74193N 	 NE5718 500 8097 ·..." 
74221N ,,,··" " 	78LOS ..60 .... ... 
74298N 165 	 78l08 8T09 1.25 
74365N ... 	 ,..., 8T10 .... 
74366N 	 8T13 3.00.. 	 :i 
74367N .. 	 """ ....75108 1.75 	 8T20 

7S491CN so 8T23 310 
74LIOOTil 7S492CN SS 8T24 350 
74LSOOfj 25 7S494CN .69 ms 320 
74LS02N 25 ST26 169 
7.tLSOOt 25 A lo 0 COJllVERTUI 2.75 
74LS05N 25 80388 <SO 8T97 1.69 
74LS08N 25 871lOCJ 13.95 169 '"' 
74LS!ON .25 8701CN 22.00 
74LS13N 1395 MOSllUMORT RMI 
7'4LS14N .00 LD130 9.95 2101-1 

.. "" 
"""" 74LS20N .25 	 9400CJV/f 2102-1 .95 "' 7.tLS22N 	 ICl.7103 2102Al-4.25 	 '·9SO " 1.60 

74 LS 28N 	 lct7107 t.t2S 21f02 
74LS30N 	 2104A-4·."25 

,,, 
74LS33N .39 CMOS 21078 4.95 
7'LS38H 30 CD).4001 fw . .so 2111-1 3.75 
74LS7•N 35 CO<OOO 2112-2 395 

"' 
74LS75N 21 2114 ...."'"'1
74lS90N .51 .21 4116 17.95 " ,..... 

,. 
74LS9JN .51 110 25138 6.30 
74LS95f' C04007 21 21L02· 1 149 """" 
7<4LS107N .35 C0"'8 21 MMS262 
74LS112N .35 39 MMS280 300 "' 	 .. 
74lS113H 35 	 C04010 39 MMS320 9.95 "'"" 74LS132N .12 C04011 .21 MMS330 .... 
74 LS136N 35 CD4012 21 P!).4110-3 • .OO 
74LSl51 N C04D13 .36 P04110-4 S.00 
74LS 155N ·." 67 C04014 ... f>5101l 1395 
74LS157N .81 CD4015 ... .,..,, 9.95 
74LS162N 91 C04016 36 82525 200..74LS163N 91 C04017 91LOZA 175 
74LS174N .95 CD-4018 .. H00165-5 .... 
74LS190N 106 C04019 21 MM57100 •.so 
74LS221N 1.95 co..20 1.02 GIAY3850CH 9'5 
74LS258N 81 C04021 1.02 MCM6571A 9'5 
74LS367N 3.50 

C04023 .21 '100 1000 
C0<02• 75 1600 

.. ""'" " .,,""' ,...,,""""CA304' 90 21 
C0<026 1'1 CLOCll 

CA3081 180 C04027 .36 MMS309 300 
CA3082 190 C04028 .79 MM5J11 3.60 
"3089 295 C04029 102 MM5J12 4.80 
LM301AN/AH .35 21 MM5J13 360 

''"" " 
LM30 5H .81 C04035 102 MMSJ,. 300 
LM307N .35 C04040 102 MM5J15 • .OO 
LMJCHIN .89 C04042 71 MMS316 500 
LM309ll 115 C04043 .63 MM5J18 300 
LM309K .95 co.... 63 MMS369 210 
LM311~ .00 MMS841 14.45 

""" 

LM31 TT/K 292 	 """" ......CD4049 7.95 
LM318 135 36 CT7001 .... 
LM320K·5 120 	 CD4051 1.13 CT7002 """' ,..... 

,., 
" 

LM323K·5 6.95 1'2 CT7010 8.95,..... '" LM320K·12 1.35 .71 CT7015,..... ... "' LM320K·15 135 MM5J 75MIN 3.90 
LM320T·5 100 C04069 ... MMSJ7SABJN ...,
LM320T-8 100 C04070 ... 7205 1650 
LM320T·12 1.50 C04071 .21 7.50 
LM320T·l5 1.00 C04072 .21 15.95 
LM324N 115 C04073 .21 • .95 
LM339N Ui5 CD407S .21 3.75 
LM340K·5 1.10 C0-4076 1.75 3.75 
LM340K·8 1.10 C04078 ... MM531D' 2.50 
LM340K·l2 1.1 0 CO~l .21 
LM340K·15 1.10 .21 MICllOP'ROCt:SIOff 
LM340K·24 110 	 '°'"'CO<l116 .... 17.50 
LM340f.5 110 	 ctl'490 sso·" 24.~ 
LM340T-8 1.10 	 C04!J07 1.00 8J80A'Jlietlcllti ......,, ""' LM340T-12 1. 10 .... 27.00 
LM340T-15 110 	 CD4510 1.02 2995 """' '" 
Sinclair 3Y2 Digit Multimeter 
Batt .JAGoper. t mV and . tNA resolulion. Resis­
tance lo 20 meg . 1%accuracy. Small, portlble , 
complelely assem. i" case. 1yr. guaranlee. Best 
value ever! $59.95 

Video Modulator Kit $8.95 
Convert your TV set into ahigh quality monilor 
wllhout affecling normal usage. Complete kil 
wilh full inslructions. 

2.5 MHz Frequency Counter Kit 
COmplele kil less case $37.50 
30 MHz Frequency Counter Kit 
Complete kil less case $47.75 
Prescaler kit to 350 MHz 19.95 

1978 IC Update Master Manual 
1978 IC Updale Master Manual $30.00. Com­
plete IC data seleclor, 2175 pg . Masler refec­
ence guide . Over 42 ,000 cross refe ren ces. 
Free updale service lhrough 1978. Domestic 
poslage $3 50 Foreign $6 00 

FREE: 

ELECTRONICS 
a.oat MODUlEJ Complete um docks 
rudy Ill hooll up with transform• ind 
swrtcha Very comflld witl'I .50" and 

8212 200 	 .M"digfs..,,. 800 llA111Zl, C • E .W ....,,,, 290 1121'ST,....._ l .H 
290 IU111M. CwE .M· 11.•"" 535 1121"2:Tral.,__, ...."" ... IJ«llltru--•Nlltll

8253 1000 "" ............ i11wdl"9tll
9.25 ....
1950 "" IU1113ctr~lt .3"1950 


COPl802CO 19.95 

8259 "" ·-"..........,.., 
 115.IS 
CDP18020 2500 RUllTOlll V. wlt1 5'4
COP1861 1295 IOP« IYPt 03 1000Plf IYPI .012

6820 9.95 2SP«type .Q2:5 350'*9PfCk

68SO 1295 IOOl*'fypl .015 5perfypl67S

6502 12SO 

IEYIOAllOI 

IC IOClfll 
 56kty ASCII kt)'bolrd~ I 162.50 


llt•TI• Lew"911t 
 ~~':rbOlrd lcll ~·~'"' ,.,. ~-IT'bled 6500Endowt14.9515 22 .30 

35 
"",.• ,. 1UP 

UDI
16 20 .,

" Gr-.. Orlnllt. Ytlow T018 .20
,. " RedT018 .15 

20 29 •O " " " J11mboRtd .20
3lc'lllWIWllCIQ01d " Grun. Or1flOI , YtlOwJumbo .25
l41H 2$ 1lpill27 CHplltel.fOlloNl.. DltlJI &'$1.25 

{IPlci1'1 red , llTW, Qrffl . ydow, de¥) 

Wiii£ WRAr uvn J com•UTAl lrt:aAU1EI .. Rick 

2 ....... l'ljlllll-20 


,. ,.~· 25 ~· .. 	 =~re..:r.bF:.~~ '':,;r'
21 100,. .. 	 Ol WlflE WRAP' fOOLI Ill ntdl51 123 " " PlftllN••ll•• s11.• 

UAllTIAfO 	 OIGITAl THEllMOlftltR ...... 
AYS-1 013 
AYS-1014 "" 1SO 	 ~~.G~.:!:b~::i-c:;;:
3341 6.95 	 ~ . 2• accur.tcy Comp . Auy . in 


compact case. 

PROM 

1702A 3.95 
 COMPUTfR IOARD KIT1 

8K RAM BGatdKit $134.95 
N82S123 3.SO 
N82S23 2.95 

4KEPROM Kit 114.95 
N82S1~ 3.75 VO Board Kil « .50 
M82Sl29 375 Ext1111W 8o.tfd w/COMICtOI' 12.50 
N82S131 375 VIOtoltCsflCtbolrdldt 125.00 
NS2S136 8.75 16K EPROM board llit w/o Pf!OMS 74.50 
N82S137 875 16KStaic RAM board kil 39500 
21.. 12.50 $665.00:=,s,:ro":f:LDiii' 111 415.00 
8223 2.00 
DM8577 2.00 

SP'EQAL PRODUCTS
271611 2250 MM5865 StOPwalchTlm« 9.00
27161ntlll .. oo 7.50 

lwttc1111 Mom. Pushbutton .21 """'' CRTITALS 3poa. •lide 25.... ...... H00165-5 8.95
1 ""' <.SO 3D11MUtl'flrul
2M...... .,, 
C.ld• ...•llt

4.25 

10 MH1 •25 

.... Ors•• 5-18 ~ DC ~ 5 MHz 

11.91
18 MHl 390 

20M.. 3.00 


.so~!k•'~= 
,..._kl 1..DIA L11k 

32168 Mttt •OO 
l2 MHi 390 __

Mti,t.H 122•.• 
1Ml2MHl 	 Modtl 10Tno!11f... 
35795 MHz 120 sm .oo,,, Model 150 Bus20100MHl 

S369.00...2.097152 MHl Gn-"1 
24576 MHl .... 	 TIWnfOAMlftl 
32768 MH1 <SO 3256V:"'"'...506M MHl 	 12vo1JOOmatr1n1!0tmtl' 1.25...5.1a5MHl 12.BVCT 600 m• 3.75 

5 7143 MH1 <.SO 1'N250mawlN plug 2.95 

65SJe MHl l2VCf250m1W1IP""1 3.50
... 
14.31818 Mttr 	 24VCT400 IN 3.95
18432 MHl ....'·" ... 	 IOV 12amp wtl plug ... 
221184 MHz 	 1!V61n'CI 1295 


OllPl..AT LEDi

COUIECTOfll MAN1 CA 270 2 90

44plnldQt 200 MAH3 	 cc . 12S .39 
10011111 .. ... 	 MAH72174 CA/CA .300 1 00
100111nld;1WW525 cc .300 1.25Dl7°' 

Ol707it>l.707R CA 300 1.00 
lfYIOAllD OICOOEJll DLn1ms CA/CC 500 1.90 
AYS·2376 $12.50 Ol747nSO CA/CC .800 1.95 
A't'5·360D 13SO Dl7SO cc .800 1 95 
7"922 S.SO fN0359 cc 357 .70 
74C923 •so FNC>mS07 CC/CA .500 1.35 
H00165-5 '" ~05.l31510 CC./CA .500 .90 

FN0800{807 CC/CA 800 2.20 
ICTtltCllPI 3digi!Wlble .00 

1 10 40igitbl&blt ..... SS 	 OG8-- 1.75 
DGIOFIUOl'~nl 1.75 " """ " " 

• .,.... 11)43 14.SO 	 ~s~~4l;t= 100 

comp. wJapec./soet. 	 7520Clllrupflolocels ·."' 39 
TIL311Hu: 9.SO 

TIW&lllTOfll 
2N2222A ,. COtlPUTEll GAAH CAf'I 

2N39.. ,. 1600 <.SO 
2000 m~ 	 2.SO ""' 2NJ906 .18 -3200 50V 2.50 
5500 2SV 2.SO 

"" <OV 3.00 
2N30SS 69 "' 

6100 ..v 3.00 
6100 3.00 
noo SOY "" 8000 SSV '·2."' 50 
9400 3.00 

10000 20V 2.50 
12000 30V 3.SO 
35000 S.00 

"' 
55000 25V S.00 
82000 15V 600 

160000 10V 600 

"' 

Stopwatch Kit $26.95 
Full six digit battery operated . 2-5 volts . 
3.2768 MHz cryslal accuracy. Times lo 59 
min., 59 sec .. 99 1/100 sec. nmes sld .. spl~ 
and Taylor. 7205 chip , all componenls minus 
case. Full inslructions. 

D Connectors RS232 
25 Pin Subminlalures 
DB2 5P 2.95 DE9P 1.50 
DB25S 3.95 DE9S 1.95 
Cover 1.50 DA15P 2.10 
RS232 Complele Set 6.50 DAt5S 3.10 

S·100 Computer Boards 
SK Slalic RAM Kil St27 .00 

16K Slalic RAM Kil 265.00 
24K Stalic RAM Kit 423.00 
32K Dynamic RAM Kit 449.00 
64K Dynamic RAM Kil 945 .00 
8K/16K Eprom Kit (less PROMS) $89.00 
Video lnlerface Kit $139.00 
Motherboard $39. Extender Board $8.99 

Send for your copy of our NEW 1978 
QUEST CATALOG Include 28" stamp 
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CONSULTAN T S: Let us get toge ther and run a 
full page co lor ad with individual add resses and 
divide the cost. Write Micro Logic Corp , POB 174, 
Hackensack NJ 07602 . 

FOR SALE : IBM 024 card punch, with full alph a­
numeric keyboard , in gobd condition , fully 
operational and w i th all documenta t ion for main ­
tenance, lube. parts a nd schema tic . Can be used 
to keypunch ca rds, o r readil y modified for micro­
processor card read and punch. AW Walker, 1914 
Ridgewood Dr, San Di ego CA 92139. (7 14) 
4 79-9074_ 

ONE MICRO , ONE USER> : Why not support 
several users on your microprocessor with a 
multitasking operating system . Th is system 
is designed for the M o torola 6800, ope rates 
in conjunction with an i nterrupt timer device 
(for example, SwTPC MP-T ) and mainta ins a time 
of day clock . Send $5 for complete documenta­
tion and source code to start timesharin g on your 
system . Ed Joyce, 4603 Lyceum , San Antonio 
TX 78229 . 

FOR SALE : 2102 low power programmable 
• memory, Fairchild 450, $1 each. B K, S-100, 

bare board for above ICs, $20. 7B05, $0.75 . 
Erasable programmable memory 2708 National 
450 ns, $10. David Karpol , 18-20 Jordan Ad , 
Fairlawn NJ 07410, (201 I 546-9268 days, 
791 -2044 evenings. 

PET OWNERS' CLUB : Now, a great new idea in 
clubs! Join and you will receive Program, a 
cassette , each month . You LOAD - nothing to 
type - and it gives you articles, app lications, 
and informa ti on r ight on your screen . What's 
more, the reverse side will contain three to five 
games (or more) and programs useful and fun for 
your sweet PET. Membership is $27 a year. If 
you wish to join , wr i te to Richard Mansfield , 
POB 461, Ph i lipsburg PA 16866. 

FOR SALE : Processor Tech VDM -1, $150. MITS 
88·PIO, $90 . ASCII keyboard in walnut case, wired 
and set up for 88·PIO, S50 . All the above in use 
and work ing . Webber Hall , 16967 Blanche Pl, 
Granada Hills CA 91344, 12131 363-2004 _ 

FOR SALE : Eigh t Motorola 4 K programmable 
chips from TRS·80. Tested O K , but neve r used. 
Make offer by con tact ing Jerry Dawson, 710 Kin g 
St, Medford OR 97501. 1503) 779-7697 . 

FOR SALE : TAS-80 Basic I or II : Data Base 
Manager, $20; Inventory, $20, Stock and Bank 
Account $15; Lunar, Gunner, Slot and craps 
$ 13. Poi Pow, 96 Dothan St. Ari ington MA 021 74. 

FOR SALE : MEK6800D2 System working with 
SwTPC video term inal 111 w i th 69 key Hall-e ffect 
keyboard . Includes 24 2102s, two extra 6810 
programmable memor ies. huge 6800 applications 
manual , data manuals , software manual plus power 
supply kit. My cos t $565 . Will se ll for $295 or 
best o ffer! C Jackson , 1715 Dogwood Dr, Rock 
Hill SC 29730, 1803) 366-2309. 

NEW UNCLASSIFIED POLICY 

Readers who have ttqu1pmttnt, software or othttr 1rems 
to buy, sell or swap should send in a cl11•rly typed notice 
ro that effecr. To~ considered for publication. •n 11dv11r­
t1sement must M cle•rly noncomm11rci•I, ryp11d doubl• 
spac11d on pl•in Vllh i r• pap11r, cont•in 75 words or l11ss, and 
mclude complete name and address mform•tion. 

These notices are fre-e of ch•rge and will M print11d ontt 
rime only on a s.tJilCll available basis. Norictts can blJ ac­
cepted from indi'tliduals or bona fide computer users clubs 
only. Wtt c•n ttn9if9'8 in no c orr11spondenctt on rh11se and 
your confi rmation of plilCement 1s ap~•rance in an issu• of 
BYTE. 

Please n ote rh11t it may rake rh ree or fou r months for an 
ad ro appear 1n the m•gaJine. • 
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FOR SALE : Apple 11 16 K system only three 
months old and in perfect condition. This is a 
comple te system . Includes high resolution graphics 
subroutines, radio frequency modulator, and 
a cassette recorder /player for input/output 
(101. User manuals are also supplied . Entire 
system for $800 . Dana E Ebersole, 441 Burchett 
o 110, Glendale CA 91203 , 1213) 244 -0796 . 

FOR SA LE : TAS-BO level 1 tapes and program 
lists. Star Trek (runs on 12 K), list $7, tape 
$10. Lunar Lander (runs on 4 Kl, list $3 , 
tape $6 _ Biorythm {runs on 4 K), list $5, 
tape $9. J A Menzies , 7106 Colgate Dr , 
Alexandria VA 22307. 

PET OWNERS : Here's a very rea list ic craps pro · 
gram which won't bore you o r friends . It's highly 
interactive and features animated dice, . pass or 
don't pass option, lower case literals, statistical 
analysis of game with a vertical bar graph and 
much more. For instance, dice land in random 
positions, and there's plenty of information re­
garding rules, size of bank roll and amount of 
bet . This is a 265 line program using over 5 K 
bytes . It is on tape, ready to load and go. Send 
only $7 .50 to Richard Liebert, POB 268, 
Scarborough STA NY 10510 . 

FOR SALE : Heathkit Computer System - H8 
computer, H8-1 memory board (4 K). HB -3 chip 
set (4 K), H8·5 serial input/output and cassette 
interface (one or two recorders), H8·2 parallel 
interface, ECP-3801 cassette recorder, H9 video 
terminal. Assembled and working, asking $1500 . 
Thomas C Smith, 506 19th Ln, Vero Beach FL 
32960, (305) 569-4622 alter 6 PM. 

FOR SALE : OSI 450 erasable read only memory 
blaster memory board (still bare) , with documenta­
tion includes 6820 PIA and two 6834 erasable read 
only memories . All parts new and unused , $60 
Ray Vogt , Box 240A, RD 1, Port Matilda PA 
16B70 . 

WANTED : SO L /Processor Technology keyboard, 
with numerical pad . Roger Wallace, 36 Las Vegas 
Ad, Orinda CA 94563. 14151 254 -124B. 

PROM PROGRAMMING : From Binary or Intel 
paper tape : 1702A 1$4), 2708 ISBI. From hex ­
adecimal or octal listing : 1702A 1$51, 270B ($16). 
Yo u supp ly the programmable memory. Quantity 
discounts on multiple copies. 48 hour turnaround . 
David Corbin 11704 Ibsen Or, Rockville -MO 
20852, 1301 I 881-7571 after 6 PM. 

FOR SALE : MITS 16 K static memory, disk con­
troller board. Best Offer. F Peck , 19201 NE 1B Av, 
N Miami FL 33179, 1305) 935-2613 . 

FOR SALE : Radio Shack TR S-80 Microprocessor 
with 16 K memory, Level 1 BASIC , monitor , 
casse tte , payroll program . First 5800 takes it and 
I pay the freight. Wilbur C Booth, POB 1151 , 
Co rdova AK 99574, 19071 424 -3140 . 

FOR SALE : Tarbell Electronics cassette interface. 
All cables, in sockets, ready to go , $120. Morrows 
Wunderbuss mother board. Includes ten edge 
connectors, assembled, $120 . Four SwTPC 4 K 
memory boards, in sockets and burned in, $100 
each . Chip Kroll, 4136 Tennyson . Houston TX 
77005, (713) 667-6316. 

FOR SALE: 128 of each of the following items 
were r'ecently purchased at a ham festival. Due to 
incompatibility with my home processor, they are 
available at my cost, to whomever can use them : 
AM 9016, 16 K dynamic programmable memory, 
$22.50 ; and AM 9050, 4 K dynamic programmable 
memory , $4 .50. You can purchase all or part of 
128 set. Documentation is available. R Shay , POB 
41 3, Westmont IL 60559. 

FOR SALE : F8 based chess game, with six levels 
of difficulty. Solves mate in two problems. $100 or 
best offer . Clete Jackson, 1715 Dogwood Dr, 
Rock Hill SC 29730, 1803) 366-2309. 

FOR SALE ' Radio Shack TRS-BO . Six months 
old with approximately $80 worth of software. 
I haven't enough time to learn to use it properly . 
$450 . George Aaniolo , 1212 Rt 25A, Stonybrook 
NY 11790, (516) 751-0101 . 

CO SM AC ELF 11 : power supp ly . video modulator, 
1802 users manual , all Popular Elecrron;cs articles. 
Built and wor king fine, S95 and shipped prepaid . 
Frank Dace y , 328 Barbara Or , Pt Pleasant NJ 
1201 I 899-4302 . 

FOR SALE : KIM -1 with 4K on board program­
mable memory neatly packaged in briefcase with 
custom power supply. Has breadboard area and 
convenient input/output connectors. Full docu ­
mentation . Send SASE for photos . First cashiers 
check or money order for $200 takes it. R Kruse, 
6221 Woodlow Dr, Wichita KS 67220. 

FOR SALE : Biorythm program, FORTRAN 
source code, well -tested . Send $1 to cover copy 
and mailing costs to Jack Walsh, 4 Eaton St, 
Wakefield MA 01 880. 

FOR SALE : Assembled and tested ELF II with 
four 86 pin wire wrap edge card connectors, full 
documentation; giant board assembled and tested ; 
kluge board for ELF 11 ; 1.5 A power supply ; radio 
frequency modulator and 1852 input/output 
port . Total value $250 new. Make an offer on 
whole or part . Also heavy duty Honeywell power 
supply 10 A at 5 V , 3 A at 16 V, 3 A at - 16 V, 
and 4 A at 28 V. Alan Burnes , c/o ICSR , MIU, 
Fairfield I A 52556. 

FOR SALE : File access software for North Star 
Disk . By calling routines within this package , a 
program is given multiple f i le input /output at 
the byte level. Entry points allow a file to be 
opened, closed , read, written, created or released. 
Requires less than 1 K in addition to disk operating 
system . Send $10 fo r commented source listing to 
Bob Burlingame, 3314 N Whitman , Tacoma WA 
98406 . 

FOR SALE : HP-67 and Heath shortwave receiver . 
HP-67 plus all original accessories and more pro· 
grams (physi cs solutions books, satellite tracking, 
antenna pointing program and more), second 
battery pack and security cradle . All for $350. 
Receiver: 0 .5 to 31 MHz, AM /SSB/CW. Excellent 
sensitivity, selectivity, construction !June 1978) 
and excellent price : $70 . Gary Altman, 1525 
Linden Dr , Madison WI 53706 , l60Bl B36-3400 
or 262-3035 . 

FOR SALE : Assembled and tested MITS Altair 
680b kit . All Chips socketed . May be interfaced 
to RS232. $250 plus shipping . John Rheinstein, 
10 Gould Ad , Lexington MA 02173. 

FOR SALE : TDL 2'80 processor IS-100 Bus Z-80 
Card) assembled and tested. TDL Z16 memory 
board with 8 K memory installed also assembled 
and tested. TDL software : 2 K Zapple monitor, 
9 K macro-assembler, 3 K text editor, 8 K BASIC. 
Software includes paper tape in relocatable format 
and all manuals . $500 for all the above. ZPU board 
only and software, $325. Charlie Shields, POB 809, 
Carrabelle FL 32322, (904) 697-2190. 

TAS-BO SORT: in BASIC I, needs 4 K minimum 
Sorts recs in memory in 1 or 2 numeric fields in 
ascending or descending sequence . Output to tape 
or video . Can be subroutine . $10 on tape with 
documentation . Software, POB 6153, Syracuse 
NY 13217. 

FOR SALE : SwTPC 6BOO computer systems, 8 K 
memory, serial control interface, parallel interface, 
CT-64 terminal , SD Sales cassette interface, Pixie· 
Verter . All assembled, up and running, complete 
with documentation . Also , bare 4 K memory 
board, bare MP·A2 processory board. Rick Drapala, 
2701 Av A, Yuma AZ B5364, (6021 726-6896 
alter 4 PM MST. 

FOR SALE : Tl ·Programmer , with case and power 
supply. Almost new, under warrantee . In original 
carton, $30. John Burns, 25th floor, 350 Park Av, 
New York 10022. 



CLUB PROGRAM EXCHANGE Loncoln Sch ool 
Computer Clu b will exchange PET Co mputer pro ­
grams . Send SASE for 1nformat1o n and retu rn 
p os tage with any cassette . Th anks. Lincoln Com· 
puter Club , Lincoln Sch ool , 750 E Y osemite A v, 
Manteca CA 95336 . 

FOR SALE Sphere 6800-based microprocessor 
board including 4 K programmable memory , and 

1 K read on ly memory with the PDS utility rou · 
t ines, mon i to r , editor, re.editor and assembler . 
Also an excellen t power supply rated +12 V. 
- 12 V, +5 V , - 5 V and ground . Also a video dis · 
play in te rface board which still has a few bugs . I 
haven't the technical knowho w to ge t the system 

·runn ing so I am selling . F irst check for $300 takes 
1t , inquir ies welcome . Nathan Engle , RR 2 POB 
466A. New A lbany IN 4 7150 , 1812 ) 923 -8066 . 

FOR SALE : Univac type 0769 incremental printer 
30 characters per second , 132 column , 63 charac· 
ters . New unit still 1n Univac packing ca rton . Wtth 
optional drive electronics (original cost $1800+). 
Also inclpdes optional case, enclosure (hinged top) , 
and stam .. s. Does not include 6 V. - 12 V. 24 V 1 A 
power supp lies o r system controller . bu t includes 
schematics and in ter face manual. Plus three cases 
o f paper 1$100+ alone} . All for $575 plus freight . 
Dav id Krivoshik , 18 Newcomb Pl , Elizabeth NJ 
07202. 

FOR SALE Peripheral V1s1on Floppy disk drive. 
interface card . cabl e, documentation and diskette . 
In good workmg cond1t1on . Includes opera t ing sys ­
tem o n floppy . Every th ing needed to work . $500 
or best offer . Will also trade for workmg T T Y 
term inal o r equivalent Pierre duPont, Patterns, 
Roc kland OE 19732 . 

FO R SALE . RCA Cosmac v1p video computer 
with games and graphics . Professionally built and 
1n perfect cond1 t1on. Unit inte rfaces direc t ly to 
video monitor . Also stores programs on cassette 
tape . Originally $275, will sell for Sl 75 and sh ip 
anywhere free . Richard Parry. 38 W 255 Deerpath 
Ad. Bat avia I L 60510, 13 121 8 79 ·8987 . 

FO R SA L E: 8080A sys tem ; Morrow 's processor 
and casse tte 10 boards. VDM -1, 2 - 4 K program ­
mable mem ory boards, ASCII keyboard and octal 
keypad, 20 A suppiy, attract ive cabine t s. T iny 
Basic up and running with programs on tapes, three 
ex tra 100 pin connectors , Processor Techno logy 
BASIC 5 and TREK 80 tapes . Full d ocumenta ti on . 
Cost over $850 - will sell best offe r o ver $600 . 
M Chepko, 11 9 Belleville Ct , Thief River Fis MN 
56701. 

FOR SALE OR TRADE Quantity of 66 American 
M icrosystems AMS-7280 4 K by 1 d ynamic pro ­
gramm able memory chi ps, pr ime. EQu1valent to 
2 1078 , TMS4060. etc . All 66 1n carriers for S 195 
or will t rade fo r 24 TMS4044 or exact eQu1valent .. 
Watson A Gabriel Jr , 5936 T1mberwood TRL, 
Kernersvill e N C 27284. 19 191 99 3-31 10 . 

FOR SALE TRS-80 software . Four full -length 
s1mulat1ons fo r 4 K level I machme includes Pio ­
neer. Survival , Cap1tal1sts and Space Voyage. All 4 
f or $ 10. Also, baseball . foo tball . h ockey , Lander , 
all with graphics . Seven mall fo r SS. or ge t all 11 
for $1 5 . For programs , an upda ted list or free ­
lance p rogramming, wri te M ichael T Flanagan, 130 
Ho lly , R1vercdgc OH 44135. 

WANTED · Used m inicomputer system , TRS-80 , 
A pple 2. PE T , IMSAI , etc . Also hard or soft copy 
terminal. Mike Gleicher . 11 Leslie Ct. Spri ngf ield 
NJ 07081 

CHEAP MEMO RY . Low p ower 4 K static full 
speed tested and reliable $75. G M i tchell, POB 
35 , Chul a V1Sta CA 92012. 

WAN TED X-Y Recorder . Offer combinations 
of the following tn t rade SBE Key com 1000 
Scanning 40 channel CB, Pace 801 5 and 8008 CBs, 
Oynaco PAT-4 stereo p reampl1f1er , AR -XA turn ­
table , Pal om ar TX -100 l1nearm amplifier , etc . 
Write Pete. POB 399 . Sunnymead CA 92388. 

BYTE NUM BER 1 I have one September 1975 
BYTE (issue num ber 11. The magazine 1s stl ll in 
its original wrapper and 1s 1n mint condition . First 
cert 1f1ed check for $50 takes 1t 1 Call to confirm 
that it hasn ' t been sold ve t . M i tch Wei rich, 8 Bruce 
C IR , Rando lph MA 02368. 161 7) 963 -5578. 

FOR SALE : Secret Word program for 4 K PET. 
M any hours of entertainment trying to guess one 
o f 200 5 letter words. Can be played alone or w i th 
o ther participant. Features include selection of 
secret word by computer at random, scoring by 
number of tr ies, cumulative scoring , ability to list 
guess w ord s and hits and misses, also ability to 
disclose secret word at any po int in the guessing. 
Also o ther interesting features. On cassette, re~y 
to load and run . $8.50. Henry E Nass. 68 East 56th 
St , New York NY 10022. 

FOR SA LE OR SWAP : Voltage Monitor for single 
phase computer power supply. Monitors under and 
over voltage, detect s high speed transients - 2 ms 
spike response. Has clock, audible alarm, warning 
light and 32 day chart recorder . Warns of out of 
tolerance conditions . Airoyal model 11721 . Will 
accept ham radio equipment in trade. Ed Hayden , 
16 Oecatur A v. Annapolis MD 21403 , 1301) 
261 -2679 . 

FOR SA LE : Assembled H9 video terminal . $450. 
I went to hard copy so you can save. Includes 
sh ipping and manuals . Send cashier' s check or 
money order to Steve Vickery POB 1548, Panama 
Ci ty , Fl 32401 . 

FOR SALE : Heath HS. H9. 16 K memory , assem ­
bled , up and running, tape recorder . all documenta­
tion. $1200. David Marcus , 430 Wolf Hill Ad, Dix 
Hi lls NY 11746, 1516) 427-1926 . 

FREE PET COMPUTER PROGRAMS : Will trade 
original versions of Space War or Graphic Gomoku 
{9 by 9 tic· tac-toel for your software creations of 
comparable size. Send programs on cassette for 
exchange, or send SASE for current list of pro · 
grams. Please indicate serial number of PET used . 
Bennett Meyer . POB 575, White Plains NY 10602. 

MOTOROLA D 2 USERS : A new manu al o f experi ­
ments on 6800 Microcomputers con ta ining 83 
interest in g assembly language problems . Step by 
step approach to lea rn to use the 6800 instruc ­
t ions , digital input/output, interrupts and many 
programming techniques . $5 . Send check to K K 
Rao, Department of Physics. Western Michigan 
University, Kalamazoo Ml 49008. 

FOR SA LE : Heath H-B. H-9 . 16 K. cassette, and 
Benton Harbor BASIC. Up and running. $1250. 
Also ten new 8 inch disks, $25. A Th ornburg 
RR 2 , Th ompso nville IL 62890. (618) 627-2166. 

PET OWNERS : I have 18 game programs for the 
PET computer . I will trade one for one for other 
PET programs . Those wishing to trade should send 
their cassette with programs to Kurt Huebner , 
1266 Valle Vista, Fullerton CA 92631 . 

FOR SALE : Apple II Software cassette : au thor 
title index program for books, records, tapes, 
super fast machine language , sort , 16 K blackjack, 
graphic, paddle input, sound, rules . autoplay by 
computer , $10 each includes documentation . Both 
fo r S15. George W Lee . 18803 S Christina Av, 
Cerritos CA 90701 . 

TRS -80 OWNERS : Or iginal software includ ing 
business system for Amway Distributors. Level I 
and 11 versio ns available . All will run 1n 4 K mem­
or y . Also have movi ng sign board machine language 
program . Write for information Allan E Sitter, 
B Oriftwood CIA , Groton CT 06340. 

FOR SALE : DECwrtter 11 , EIA interface, caps 
lock, used two years m oderately. on DEC service 
contract but never needed a call. $975 or best 
offer , you pay shipping. David Lewis, 1108 N 
Aurora St. Ithaca NY 14850, 1607) 274 ·3107 
weekdays, 273 -9144 home. 

STAMP COLLECTORS : TRS-80 owners who are 
also ser ious stamp ccillectors and are interested in 
exc hanging ideas and software for philatelic 
applications are urged to contact me immediately . 
Collectors with other systems are also welcome 
to wr i te or call i f they are interested. Jeff Purser , 
25 Newtown Ad, Danbury CT 06810, 1203) 
744 -7631 . 

FOR SALE : Reference/maintenance manual , logic 
charts, and operator 's manual for Itel Model 852 
automatic typewriter and accompanying Selectric 
manual. $15. S K Otto, 150 Old Country Ad, 
M ineola NY 11501. 

TAS-80 PROGRAMMING CONTEST : Won 5500 . 
Send SASE to T AS-80 Programm ing Contests-A , 
POB 621 , Fenton MO 63026 . 

APPLE -II SOFTWARE : Available to swap . Send a 
l ist of y ou r programs and SASE for my list (over 
100 programsl. Most in color graphics . Ed Avelar, 
2850 Jennifer Dr . Castro Valley CA 94546 , 14151 
538-2431 any day . 6 PM to 11 PM. 

DESPERATE : College student must sell at tre­
mendous loss to pay for tuit ion : Tychon Assem · 
bier . !MSAI BOBO with 22 slots, etc, B K static 
memory with wr i te protect 8 K stat ic memory 
without write protect , key board with interface 
and enclosure, Northstar Disk drive microsystem, 
Polymorph ic 64 character / line d isplay w ith 
graphics (new parts - never tested ), manuals, etc. 
Must sell : $1150. Will sell separately . John Fox , 
~ 105 , 1110 W Stoughton, Urbana IL 61801 1217 ) 
3844474. 

FOR SA LE ; Hewlett -Packard 97 programmable. 
print ing calcu lator. $475, with box of thermal 
paper ro lls , new magnetic cards, and al l other 
standard accessories. Clean appearance and in 
excellen t operating cond it ion - a great buyt LS 
Reich , 3 Wessman Dr . W Orange NJ 07052 , 12011 
736 -2843 . 

FOR SALE : HEATH H-B system . 24 K mem ory , 
video terminal , GE cassette reco rder , interface card 
and all cables . All complet el y assembled and 
work ing. Software includes Ex tended BASIC, ed1· 
tor, assembler , debugger, panel m on i tor (read onl y 
memory ), plus games package and more . $1800 
plus shipping. Walt Sully . 18 Palmer Rd . Kendall 
Park NJ 08824 , 12011 490·2976 . 

FOR SALE : Hewlett ·Packard 140A Scope, 1402 -A 
Dual t race ampl i fier, 1421 A time base and delay 
generator . One set full documen tation . Excellent 
condi tion . Original cost over S2000. W ill sell for 
around S600. J E Terry , 818 Briarwood Lake, 
St Lou is MO 63367 . 1800) 3254325. ext 225 , 
B AM to 5 PM daily . 

TRS-80 ASSE MBLER USERS : Z -80 d1Sassem bler 
avai lable . D isplays the contents o f you r memory 
as symbo lic 1nstruct1ons with operands and ASC II 
code , where relevant . Z ilog mnemonics used 
throughout . Also sh ows memory addresses and 
contents in hexadecimal. ReQuires Level -I BASIC 
with 16 K and assembler , or Level -II BASI C. 
(S pecify which you have .) Execution tape and 
instructions , $20 . For information only send 
SASE . Hubert Howe, 14 Lexington Rd , New Cit y 
NY 10956 . 

TRS-80 USERS: I have business programs for all 
levels of TRS-80s. You describe your appl ication 
and I will give you an estimated cost within 48 
hours. Include SASE w i th your requ irements and 
TAS·BO configuration . Also. I have game programs . 
Sandy Sigal . 6851 Mammoth Av. Van Nuys CA 
91405 . 

FOR SALE : Three sets of 16 K memory for 
TAS·BO Radio Shack computer system . 100 
percent good . $175 each . Larry Stanley , Rt 5, Box 
131B. Circleville OH 4311 3.16 14 ) 474 ·1741 . 

COLLEGE INSTRUCTOR : Needs standard payroll 
and general ledger programs in COBOL or BASIC ; 
limited compensation . POB 355, Newto wn PA 
1B940. 

WANTED : 8008 software , Scelbi computer'' soft ­
ware manuals for the 8008, assembler program, 
editor program, monitor routines, SCEBAL high 
level language, bootstrap loader and Galaxie . 
L W Harrison . 4905 Holly ridge Or. Raleigh NC 
27612 . 

WANTED: Drawing and pin out data to i n terface 
m ic rocomputer to Programatic Flex iwriter. Wdl 
pay for data. Bill Fu ji tsubo, 1506 Sandcastle Dr , 
Corona de! Mar CA 92625 . 

STUDENT NEEOS HELP: I am a studen t in 
desparate need of both information and part 
sources for the following : image recognit ion 
and a 32 X 32 solid state MOS photodiode array . 
respectively . If there is a Cyc lops camera for sale 
out there - contact me as I requ i re one . Darcy 
Roberts, 660 Laurier Blvd, Brockvi lle Ontario, 
CANAOA K6V 5XB. 
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• correspond directly with company. 

Fingers Do Walking on August BOMB 

Steve Ciarcia has won the $100 BOMB 
first pri ze again with his article "Let Your 
Fingers Do the Talkin g: Add a Noncontact 
Touch Scanner to Your Video Display," 
page 156. Second pri ze of $50 goes to Chip 
Weems fo r "Designing Structured Pro­
grams," page 143. The articles placed 1.9 
and 1.4 standard dev iations above the mean, 
respectively. In third place was "Pascal 
versus BASIC: An Exercise, " page 168, 
foll o wed by "Pasca l: A Structurally Strong 
Language, " page 78. 

To cast votes for your favorite articles, 
use the convenient BOMB card on the 
opposite page.• 



Our programs will let you realize the full potential of your hardware. 

We developed these programs because we needed them 

in our businesses , and , try as we might , could not purchase 
them . They 're on-line now , working for us and others around 
the country . 

As users ourselves we know the problems from your 
perspective - not just as a manufacturer of software. The 
bugs are out and they 're ready now to go to work helping make 
your life easier , keeping you in better control of your business. 

Our first four program packages are: •Apartment 
Management• Cash Register• Inventory• Payroll 
Here's a typical program 

To give you an idea of the thoroughness of these pro­
grams , here 's a summary of what the inventory package does 
for you . Gives a detailed listing of items in inventory and 
1tem1zes all goods sold from inventory, including which sales 
person sold what , when it sold and for how much .. . recaps on 
one sheet this same inventory activity information ... investi­
ga.tes a~d ch~nges any information in inventory, on request .. . 
prints list of items to be re-ordered ... provides profit analysis 
comparing sales personnel and /or various products . And it 
can be inter-connected with our cash register package as well, 
for total program management. 

Each of our initial programs is conceived , proven and 
offered with this same exacting thoroughness and attention to 
detail. 
We stay with you after the sale G 

W ' · th " f th J h dJ 

• Periodic newsletters which include users ' ideas and 
information exchange , plus tips to owners on further increas­
ing benefits of the package through updated operational flexi­
bility . 

• Availability of software technicians to provide im­
mediate answers to questions , via phone or mail. 

• Customer rewrites and adaptations available on re­
quest , at added cost . 
CBASIC-2 free 

It takes the world 's most powerful commercial basic to 
run our programs and we deliver it to you free. 

Each of our program packages contains a disk with 
CBASIC-2 Compiler , CBASIC-2 Run Command and your 
Graham-Dorian software programs in INT and BAS file form. 
You also receive User's Manuals and Hard Copy Source List­
ing . At a price which pays for itself! 

CBASIC-2 was developed and written by Software Sys-
terns , the people who wrote CBASIC , and includes many 
powerful enhancements ~ All systems are compatible with any 
Z-80 or 8080 CP/M@ system. They are deliverable in standard 
eight-inch disk - either double or single density - or mini-
floppy disk . 

Give us a call or fill out the Reader Service Card in this 
issue. We promise a response within 24 hours of receipt . 
~ That 's the kind of information service we expect , 
~ and know you do too . 

DE
~ CBASIC·2 may be purchased separatelye re In IS Or e Ong au an OUr Support ,,.. from Graham-Donan Soltware Systems for 589.95 . 

program is dedicated to that objective . Registered 
program owners receive: Graham-Dorian Software Systems

A Division of Graham-Dorian Enterprises 
Master Charge and Via ca rds accepted 211 N. Broadway I Wichita, Ks. 67202 / (316) 265-8633 

Circle 153 on inquiry card . 



" I own a fast-growing business and before I 
bought my computer system I put in a lot of late 
hours keeping up with my accounting and 
inventory control. Now the computer does my 
number crunching quickly, so I have time after 
hours to have some fun with the system. My son 
and I started out playing Star Trek on the system, 
and now we're learning to play chess. 

"When I was shopping aroun~y.fystem, 
the guys in the computer stores demonstra ted al l 
the unique features of the minifloppy. I've got to 
admit that at first I didn 't rea lly understand a ll the 
technical details . But now that I use the system 
every day, I really appreciate the minifl oppy's fast 
random access and data transfer. I like the 
re liability, too . 

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

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

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

For a list of manufacturers featuring Shugarf's mlnlfloppy In their systems, circle reader response number. 
TM m lnlfloppy Is a registered trademark ol Shugart Associates 

Circle 312 on inqu i ry card . 
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