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

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

SOUTHWEST TECHNICAL PRODUCTS CORPORATION 
219 W. RHAPSODY 

SAN ANTONIO, TEXAS 78216 (512) 344-0241 
Circle 325 on inquiry card. 

http:3,995.00


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

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

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

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

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

EXPANDABILITY 
You get expandability, too. The 

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

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

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

broadest software support in the 

microcomputer field . Sof tware Cro­
memco is known for. Software like 
Lh is: 

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

with more coming all the time. 

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

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

Hard disk drive at lower left can be In ter­
changed Just by sliding out end disconnecting 

plug Seven free ca rd slots ore avai lab le. 
Z·2H includes printer Interface card. 

Included in that cabinet, too, is 
Crom em co ruggedness and reliabi lily. 
Cromemco is time-proved. Ou r 
equipment is a survey winner for 
reliability. Of course, there's Cro­
memco's all-metal cabinet. Rugged, 
solid. And, there's the heavy-duly 
power supply (30A @ BV, 15A @ 
+18 V, and 15A @ -18V) for cir­
cuitry you' ll sooner or later want to 
plug into those free card slots. 

SEE IT NOW 
Last summer we told you this new 

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

PRESENT CROMEMCO USERS 
W e've kept you in m ind , too. Ask 
about the new Model HDD Disk 
Drive whi ch can combine with your 
present Cromemco compµter to give 
you up to 22 megabytes o f d isk 
sto rage. 

[3 Cronaenaeo 
lncorporaled 

280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 • (41S) 964-7400 
Circ le 1 on Inquiry card. Tomorrow's computers today 
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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 comp lete. It lets you be up and 
running fast. All you need is a power 
supply and your ROM software. 

The compu ter itself is super. Fast 
4 MHz operation. Capacity for 8K bytes 
of ROM (uses 2716 PROMs which can 
be programmed by our new 32K BYTE­
SAVER~ PROM card). There's also 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 - softwa re 
programmable. 

Other featu res 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 expandabi lity if you ever need 
it. And it's easy 10 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-compatib le memory 
and 1/ 0 interface cards. Cards with fea­
tures such as relay interface, analog 
interface, graphics interface, opto­
isolator input, and A/ D and 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 Control BASIC (in 
two ROMs). With this optional software 
you're ready to go. The monitor gives 
you 12 commands. The BASIC, with 36 
commands/functions, will directly ac­
cess 1/0 ports and memory locations ­
and ca ll machine language subroutines. 

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

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

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

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

r:.1 ~.~~~.~~~:~ L.:::::I 280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 • (415) 964-7400 
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Foreground 
20 A DC-TO-DC CONVERTER by M ichael Picco 


Here's a simple converter that uses a standard integrated circuit for producing a 25 mA bipolar 

source from a single-ended power supply. 


22 1/0 EXPANSION FOR THE RADIO SHACK TRS-80, Part 1: Principles of 

Parallel Ports by Steve Ciarcia 

This month Steve explai ns the operation of pa ra llel input/ ou tput as a prelude to next month's 

design for an econom ical RS-232C interface. 


44 KIMDOS, Using Your KIM-1 with a Percom Floppy-Disk Drive by Joel Swank 
Using the LFD-400 disk-contr oller board, the KIM-1 can access up to 87.5 K da ta bytes on several 
5-inch hard-sectored fl oppy-disk drives. 

72 INTERFACE A FLOPPY-DISK DRIVE TO AN 8080A-BASED COMPUTER 
by John Hoeppner 
Building a disk-controlle r board fo r a Shugart SA400 disk drive can be done easily and wi th com­

monly avai lable parts. 


196 GIVE YOUR COMPUTER AN EAR FOR NAMES by Tom M unnecke 

With the Soundex code, you can locate people's names in your data base by similar, but not ex ­

act, spell ings. 


214 THE COSMAC DOODLER by Jeff Duntemann 

An electronic sketchpad? Even a small system like the COSMAC ELF can draw designs using a 

video display. 


250 	ERROR CHECKING AND CORRECTING FOR YOUR COMPUTER 
by Gregory ] Walker 
Storage devices ca n introduce data errors . The system presented here can increase reliabi lity and 

speed of these periphera ls. 


Background 
12 THE CASSETTE LIVES ON, An Alternative to Floppy-Disk Mass Storage 

by Emory Cook 
Floppy disks may be the glamorous way to store programs and data, but the cassette is fa r from 
obsolete. 

104 	A GRAPHICS TEXT EDITOR FOR MUSIC, Part 2: Algorithms 
by Rando/p/1 Nelson 
The conclusion of this article sets for th the routines to create and use the various arrays described 
in part 1. 

120 USING THE COMPUTER AS A MUSICIAN'S AMANUENSIS, Part 2: Going 
from Keyboard to Printed Score by Jef Raskin 
Part 2 continues the examination of the sub tle problems encountered when translating information 
from performa nce to wri tten score . 

130 	COMPARING FLOPPY-DISK DRIVES BY SOFTWARE SIMULATION 
by Dennis Nendza 
Now you can get some idea of the relative performance of different un its by simula ting their 
mecha nical functions in a BASIC program. 

202 THE CLUB COMPUTER NETWORK by Joe Kasser 
If your club is considering to fo rm a program- and data-exchange network, the telephone and 
amateur radio links described here will be a valuable source of ideas. 

Nucleus 
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512 x 484 resolution 
display supervised by 
its own Z80 micropro­
cessor 

· 	32K bytes of dual port 
memory give a com­
pletely undisturbed 
screen image 

· 	Resident software em­
uJ.ates an ASCII ter­
minal and provides 
graphics routines for 
point, line, region, and 
light pen usage, and 
more 
Compatible with any 
S-100 system, yet eas­
ily interfaced to other 
computers 
72 key keyboard with 
graphics function 
keys 
15" high performance 
monitor 

By 
SCION CORP. 

· 	Wordsrnith Word Pro­
cessor software 
40-line page display 
Selectric layout key­
board plus 20 Word­
smith function keys 
15" high performance 
monitor 
Compatible with S-100 
syste1ns 
Complete documenta­
tion 

Call or write: 

SCION CORP. 


8455-0 Tyco Road 

Vienna, Virginia 22180 


(703) 827-0888 




Altos Computer Systems 
2360 Bering Drive 
Son Jose. CA 95131 

Apple Computer 
10260 Bandley Drive 
Cupertino. CA 95014 

Commodore Business Machines, Inc. 
3330 Scott Boulevard 
Santa Claro. CA 95051 

Digital Microsystems Inc. 
4448 Piedmont Avenue 
Oakland. CA 94611 

Industrial Micro Systems 
628 N. Eckhoff 
Orange, CA 92668 

Micromation Inc. 
1620 Montgomery Street 
San Francisco. CA 94111 

Morrow Designs Inc. 
Thinker Toys 
5221 Central Avenue 
Richmond. CA 94804 

North Star Computers Inc. 
1440 Fourth Street 
Berkeley. CA 94710 

Polymorphic Systems 
460 Word Drive 
Santo Barbara. CA 93111 

Tano Corporation 
4301 Poche Court West 
New Orleans. LA 70129 

Technico Inc. 
9051 Red Branch Rood 
Columbia. MD 21045 

Texas Electronic Instruments 
5075 $_Loop East 
Houston. TX 77033 

Vista Computer Company 
1401 E. Borchard 
Santa Ano. CA 92705 

~®Shugart 
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Computer-Controlled Viewing 
of the 1980 Eclipse 

by Carl Helmers 

As noted in the March 1980 editorial, I traveled to Kenya in East Africa to 
observe the 1980 total solar eclipse with an Apple II Pascal system controlling 
the photographing of the event. This month's editorial is a commentary about 
the experience. This commentary was written upon my return to New Hamp­
shire a week after the eclipse. 

The final preprations for the Kenya eclipse of 1980 were made in an inten­
sive session of 24-hour workdays, February 2, 3, 4, and 5. One physiological 
consequence of no sleep for 3 or 4 days is that when traveling through 8 
time zones there is no possibility for jet lagl One's body is so tired that all 
memory of the previous time zone is erased completely . Norm Whyte and 
Laurel Allen, who coordinated many of the details of the trip to Kenya, arri­
ved in Boston from California on the second of February and spent the 
weekend at my home. During this final weekend's activity, we each had 
several chores to finish. One detail, for example, was making sure that both 
computers would operate simultaneously off Norm's portable Honda AC 
generator. Another was adding a hardwood extension to Norm's telescope 
mount so that my camera could be attached along with his. 

In connection with the program design of my experiment, a number of 
crucial points had to be verified. With the time allocation procedures com­
pleted as described in the March 1980 editorial, writing the real-time pro­
cedures to execute the time line proved trivial. These were the procedures left 
in dummy form in the listing 1 published with the March 1980 editorial. In 
listing 1 accompanying this editorial, readers will find the final form of the 
program I used. In approaching this final form I implemented the execution 
routines using a module named "milli" to carry out time delays of an integer 
number of milliseconds. The program itself was verified by driving the camera 
interface using a first approximation to "milli" in the form of Pascal dummy 
loops used to count time. 

Originally I hoped that (by fortuitous circumstance) I could use some com­
bination of Pascal statements in a loop to provide time delays in units of 
milliseconds. But, after perhaps an hour of fooling with various combinations, 
I came to the conclusion that this would not be possible . I was either 6% too 
slow or 6% too fast depending on whether or not I put a unary negation in a 
timing loop's dummy assignment statement. 

Since program development time was limited by a departure schedule, it 
soon became apparent that the lesser of two evils (imprecision or assembly 
language) was to write an assembly-language routine called "milli" that links 
to Pascal with a single integer parameter specifying a loop delay time in 
milliseconds. I finished this necessary step sometime in the wee hours of 
February 4. I checked the accuracy with various simple test programs written 
in Pascal. Of course, my timing assumption was that zero time would be spent 
outside of "milli" executing the Pascal code of the actual program. This 
assumption was verified with test runs of the whole eclipse photography se­
quence, which showed about 1 % error. By adjusting the constants in the delay 
routine slightly, this error was compensated at the gross level of the entire 
eclipse sequence's 241-second execution time. 

Text continued on page 52 
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"After working al l day with the computer at 
work, It's a kick to get down to Basic at home. And 
one thing that makes it more fun is my Shugart 
minifloppy1

M. We use Shugart drives at work. so 
when I bought my own system I mode sure it had a 
m inifloppy drive . 

" Why? Shugart invented the minifloppy. The 
guys who designed our system at work tell me that 
Shugart is the leader In floppy design and hos 
more drives in use than any other manufacturer. If 
Shugart drives ore reliab le enough for hard-working 
business computers. they've got to be a good 
value for my home system. 

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

transfer. The little minidiskettes™store plenty of 
data a nd file easily too. 

"I mode the right decision whe n I bought a 
system with the m inifloppy. When you lay out your 
own hard-earned c ash, you want reliab ility and 
performance. Do what I d id . Get a system with the 
minlfloppy." 

If it isn't S'1ugart, 
it isn't tninifloppy. 
~ Shugart 
435 Oakmea d Parkway. Sunnyvale. Califo rnia 94086 

See opposite page tor list of manufacturers featuring Shugart•s minilloppy in their systems. 
TM mlnlllop py Is a reglslo rod tra demark of Shugart Associates 



Information on 

Potter Printer Needed 


Can a reader of BYTE help me? I 
recently purchased a printer from 
salvage, and I hoped to obtain 
documentation and a schematic diagram 
from the manufacturer. 

The printer is a Potter Model 
LP-3000, manufactured by the Potter In­
strument Company, formerly of Plain­
ville, New York. l called the firm, and I 
was told : 

1) The company is in the process of 
moving to New Hampshire. 

2) This particular model of printer is ob­
solete. 

3) They have no documentation or 
schematic for this model. 

From my examination of the circuits 
and machinery , I believe the Potter 
LP-3000 is a daisy-wheel type with a 
serial data input. However, whether it 
uses ASCII or not, I can't tell. 

Can someone tell me how l can inter­

face this printer to my Radio Shack 
TRS-80 Model I Level 11 computer with 
expansion interface? 

Nick T ountas 
838 Juniper Rd 
Glenview IL 60025 

Questioning " Affordable"! 

When you are on Social Security, an 
affordable computer system that costs 
$6000 is like "# @ * "I When your 
monthly income is $360, to have an 
editor smugly talk of plunking down 
$6000 cash as if it were a minor outlay 
tends to be very irritating. 

On top of that, the system Mr 
Helmers described is just the sort (with 
minor modifications) I have wanted for 
ages. Another thing that hurts is the 
industry-wide disinclination to even con­
sider time payments or credit. I know 
that I'll have to wait, and probably wait 
over 5 years, but maybe not. If I were 
just disgusted with your editorial, I 
wouldn't have bothered to write. What I 

Now MONTY™ challenges you to 

SCRABBLE* 
MONTY'"' 's no ordinary Scrabble* player! He spices up his game with music and 
colorful graphics. And he can challenge you at any skill level- beginner to expert with 
tens of thousands of words. Available on disk only for Apple II, TRS-80 LEVEL II and 
CP/M based systems (16K required) for use with your Scrabble game. Send $29.95 
check or money order or CALL NOW Toll Free (see below) for VISA or MASTER­
CHARGE purchase. Iowans add sales tax. " MONTY'"' plays Monopoly" also available. 

Another Incredible 
Computer Opponent 
Program 

Ritam Corporation
P.O. Box 921 
Fairfield, Iowa 52556 

r-----------­
"MONTv·· plays Scrabble" " MONTY'" plays Monopoly" 

I O Apple II disk $29.95 0 Apple II cassette $24.95 

18 ~~~M8~-~~:~111 disk ~rn g ~~~~~~,c~::eue ~~:~~ 
0 CP/M 8" disk 29.95 0 TRS·80 disk 27.95 

I 
·~~~~:~I~ 1~ 1~·~:::.~~5;;'~~':;.~ =~~~'~;~~· I Charge my 0 VISA 0 MASTERCHARGE Exp. Date. __ 
Apple is e lrademark of Apple Computer, Inc. Credit Card # MC Bank # --­
TRS-80 Is a tr8demark ot Tandy Corp. I Slgnarure ----- ­ ---- ­ --- ­
CP/ M Is a lradttma~ of Olgll.at Reseuch Inc. Name -- ­ ------ ­ ----- ­
MONTY'M Is not 11pon11ored or endorsed by 

1Selchow & Righter Co. or Parhr Bros.• Inc . Address --- ­ ----- ­ ----- ­
0Rllam Corp. 1980 I City - ---­--­ Stale __ Zip -- ­

ORDER NOW TOLL FREE • 800·624·7888 • 800·852·7777 (Calif.) • 800·824·7919 (HI & AL) Ask for Operator 975. 
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would like to know is if any BYTE 
reader knows of a way I can obtain such 
a system as Mr Helmers described ­
perhaps secondhand - without paying 
thousands of dollars cash? By squeezing, 
I can afford $100 a month now, and by 
July I should be able to afford $150 a 
month, perhaps more. 

In a way, I have to thank Mr Helmers 
for that editorial. It made me mad 
enough to write, and perhaps there is a 
solution to my problem. 

Fred J Remus Jr 
POB 2453 
San Diego CA 92112 

Carl Helmers Replies 
Give the industry time. Five years 

ago, the same system migl1t have been 
well in excess of $30,000, with inferior 
programming languages and comparable 
on-line storage capacity. Tremendous 
strides have been made in the past 5 
years, and we can expect a certain 
leveling-off of prices in the future as 
mass production at 100,000 unit levels 
per year starts becoming reality . And 
then , of course, one looks at it from the 
point of view of increasing demand for 
these products. If we do not write about 
the conception of a good machine, we 
have no interest on the part of 
users .. .. CH 

Gomoku 

I was interested in the "Programming 
Quickie" by John Allwork ("BASIC 
Game: GOBANG," November 1979 
BYTE, page 56) for Gobang is also call­
ed "Gomoku." There has been a com­
petition running for Gomoku programs 
since 1975; I am the current champion. 
People interested in the contest should 
contact: 

Shem Wang 
Dept of Computer and Information 

Science 
University of Guelph 
Guelph, Ontario, CANADA 

So far my different programs have run 
on large mainframe computers, but I 
hope to have one working on my North 
Star microcomputer for the next round 
of competition. 

Mike Compton 
196 Metcalfe St, Apt 810 
Ottawa, Ontario 
K2P 1P8 CANADA 
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At lntersystems,

1tlump'' is an instruction. 

Not a way of life. 

(0~ when you're readv for IEEE 5-1001. will your 


computer be ready for you?) 


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

trying to convince you that large 
buses hou ed in trong meta l 
boxes will guarantee versatil ity 
and ward off obso lescence, we'v 
I een bu y with something better. 
Solving the rea l problem w ith the 
fir t line of computer product 
built from the ground up to con­
fo rm to th e new IEEE 5-700 Bus 
Standard. Offering you extra ver­
satility in 8-bit appl ications today. 
And a ful l 16 bits tomorrow. 

We cal l our new line Series 
U:MAnd even if you don't ne d the 
fu l I 24-bit address for up to 16 
megabytes (!) of memory right 
now, they' re something to thi nk 
about. Because of al l the perform­

ance, flexibility and economy 
they offer. Whether you're look ing 
at a new ma inframe, expanding 
your present one or upgrading 
your system with an eye to th 
future. (Series II boards ar om­
patible with most existing S-100 
y tern s and al/ IEEE S-100 Stan­

dard ca rd a other manufacturer 
get around to building them.) 

Con icier ome of the fea­
tures: Re l iabl opera t"ion to 4MHz 
and b yond. Ful l compat ibi lity 
with 8- and 16-bit CPUs, pe­
ripheral s and other dev ice . Eight 
lev Is of prioritized interrupts. Up 
to 16 ind ividua lly-addressable 
OMA devices, with IEEE Standard 
overlapped operation. U ·er-s lec­
table fun ct ion addressed by DIP-
witch or jumpers, eliminating sol­

dering. And tha t's just for openers. 
The best part is that all thi s 

heady tuff is availab l now! In 
our advanced processor - a fu ll 
IEEE Bu Master featu ri ng Memory 
Map™ addressing to a ful l mega­
byte. Our fa st, flexib le l 6K Static 
RAM and 64K Dynam ic RAM 
boards. An incredibly versa tile and 

economica l 2-serial, 4-parallel 
Multiple 1/ 0 board. 8-bit A/ D-D/A 
converter. O ur Double-Density 
High-Speed Disk Controller. And 
w hat is undoubtedly the most flex­
ible front panel in the business. 
Everything you need for a com-
pl te IEEE S-100 system. Available 
separately, or all together in our 
new DPS-1 Mainframe! 

Whatever your needs, why 
dump your money into obsolete 
products labelled " IEEE timing 
compatible" or other words peo­
ple use to make up for a lack of 
product. See the future now, at 
your lntersystems dea ler or call/ 
write for ur new catalog. We'll 
tel l you all about Series II and the 
new IEEE 5-100 Bu we helped 
pioneer. B cause it doesn' t make 
sen to buy yesterday's products 
when tomorrow' are already here. 

Dooaceo~~J>v~aceooo~™ 

Ithaca lntersystems Inc. , 

1650 Han haw Road/P.O. Box 91 , 


Ithaca, Y 14850 

607-257-0190/TWX: 510 255 4346 


' 



Searching for 
FORTRAN Compiler 

I am an avid reader of BYTE and I 
believe that one of my fellow readers 
may be able to help me with a problem. 

My school is thinking about expand­
ing the courses that are offered in the 
area of computer science . It is hoped 
that an extensive course in FORTRAN 
programming may be offered. 

Our computer is a CIP / 2200 manufac­
tured by the Cincinnati Milacron Cor­
poration . It has a small disk-operating 
system and a card reader. The word size 
is 32 bits, and, at this point in time, the 
memory size 1s 32 K bytes. There are 
plans, however, to expand the memory 
to 64 K bytes by the time the FOR­
TRAN course is offered. 

My problem i. that the Cincinnati 
Milacron Corporation does not make a 
FORTRAN compiler for our machine . I 
would like to know if any reader of 
BYTE could suggest any companies that 
might sell a compiler that is compatible 
with our machine . 

Daniell B McCormick 
Box 675 
Presbyterian College 
Ointon SC 29325 

Seeking Computers for the Blind 

Does any reader of BYTE know of a 
source for a computer system that uses 
audible output instead of characters 
displayed on a termina.I for its 
customary interaction with .the user, 
such as that produced by the Votrax 
speech interface? Such a computer 
system would be used by blind people. 
It would be desirable if a BASIC inter­
preter that used audible output were in­
cluded. 

If anyone has or knows of such a 
system, please contact me . 

Walter F Keleher 
56 Robin St 
Rochester NY 14613 

Altair BASIC Patch Needed 

I wonder if any BYTE readers could 
assist me in locating the patch to Altair 
8 K 4.0 Version and Altair Extended 4.0 
Version BASICs which will allow these 
BASICs to run on a ZBO. 

I recently purchased a TDL ZPU 
which uses the 280. The manual notes 

2-RECORD SET 

It took the creator of SWITCHED-ON BACH 12 painstak­
ing years to realize every synthesized note of Bach's 
most popular works, the complete Brandenburg 
Concertos.Hear a truly electrifying performance from 
the best-selling artist in electronic music. 
Wendy Carlos' SWITCHED-ON BllAHDENBURGS. 
Aspecially-priced double album. ~-
On CBS Masterworks llecords and 'lkpes. ~~ 

M2X 35895 "CBS:' " Masterworks:· @ are trademarks of CBS Inc. © 1980 CBS Inc. 
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this incompatibility stating that Altair 
BASIC "has as part of its routines 
several occasions where the parity flag is 
checked as part of the function. In the 
ZBO the parity flag indicates 
OVERFLOW during math routines, not 
parity ." The manual states that it con­
tains a patch in Appendix C, but no Ap­
pendix C is included. 

If any reader of BYTE knows where 
this patch may be obtained, please let 
me know. 

Hugh Morgan 
7725 Berkshire Blvd 
Powell TN 37849 

Pascal Examples Needed 

Just a short note to tell you how very 
much I appreciated Carl Helmers' 
"Pascal Checkbook Balancing Program" 
which appeared in the January 1980 
BYTE. 

As a beginner, I don't think he 
"profaned Pascal by writing a simple 
little ... "etc. The program was most in­
formative, and I studied it in detail. I 
have adapted it to the formulation of a 
metrics conversion program. It was cer­
tainly clearer than most of the program 
examples in the few, but confusing, texts 
on Pascal. 

I realize that in general BYTE 
magazine caters to the experienced pro­
grammer, but what we need are more 
examples like yours-the we being those 
of us relatively new to the art. 

So thank you once again - and please 
some more tutorials and programs! 

Max Nareff 
5235 Diamond Heights Blvd 
San Fra.ncisco CA 94131 

A Satisfied Reader Comments 

I cou.ldn't believe it ! Ted Carter's 
article "Implementing Dynamic Data 
Structures with BASIC Files" (February 
1980 BYTE, page 92) was exactly what I 
needed for a program I am writing to 
computerize billing on a newspaper 
route. 

I had tentatively planned my file 
routines, but I scrapped my ideas after 
reading the article . 

James E Nichol 
1416 Oak K.noll Dr 
Cinci.nnati OH 45224 • 
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The Cassette Lives On 

An Alternative to Floppy-Disk Mass Storage 

In a world where floppy and hard 
disks are becoming more affordable 
for the average small-business user 
and hobbyist, sequential mass storage 
in the form of cassette tape is gaining 
disfavor. Still, many disk users get in­
to trouble when something happens 
to a floppy disk and they have not 
made backup copies. Although any 
backup system requires the time and 
inconvenience of regularly carrying 
out the file-copying procedure, one 
problem with using floppy disks for 
file backup is the cumulative cost of 
the number of disks needed to main­
tain backup copies of all records. 

The Cassette Solution 
What is needed is a low-cost filing 

medium. Cassette storage is the 
answer, provided we take the 
necessary precautions to make it 
reliable. Old files, such as files of 
records for last quarter, last year, and 
the years before, belong on cassette . 
The disk-to-cassette transfer for back­
up purposes becomes sensible in 
terms of both expense and security . 
With adequate tape recorders and 
high-quality cassette tapes (which use 
both quality tape material and quali­
ty mechanical housings) cassette 
storage can and does become highly 
dependable. 

Let's go a step further. Anyone 
who is using a microcomputer and 
needs its daily functioning will be 
acquiring a spare microprocessor. 
With a three-head, audio-cassette 
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Emory Cook 

Cook Labora tories Inc 


375 Ely Ave 

Norwalk CT 06854 


machine,which has a separate 
playback head following the record 
head (a common piece of high­
fidelity equipment), the spare micro­
processor can readily be set up with a 
machine-language program. This 
program verifies a backup tape by 
reading the information immediately 
as the tape is written . [The same 
result can be accomplished (a bit 
slower, however) for those of us who 
cannot afford a spare microprocessor 
board or an expensive cassette re­
corder. This can be attained by using 
a verification program running on the 
same microprocessor to reread the 
newly created tape and compare its 
information with the contents of 
computer memory... .GW] 

Floppy disks may be a 
glamorous way to store 
programs and data, but 
the cassette is far from 
dead. 

When records are backed up at the 
end of some reasonable period (ie: 
day, week, month, etc), the extra 
time needed to dump the records to 
cassette at a low transfer rate is not an 
overwhelming disadvantage . A se­
cond backup tape simultaneously 
made with a second recorder is 
always a good idea. In other cases, 
one cassette copy can simply serve as 

a backup for printed records, thus 
saving time, printer wear, ribbons, 
and paper. 

For even the most inexpensive 
cassette deck, a small amount of 
money and attention can result in the 
following: 

• 	 excellent performance and relia­
bility (no more trial-and-error 
adjustment of the volume control} 

• 	 a very low error rate (statistically 
as good as that of a 5-inch floppy 
disk) 

• 	 the lowest possible cost per bit 
stored 

Problems with Cassette Storage 
The main problems with currently 

used cassette-storage methods are 
dirt, variation in tape speed, prob­
lems with azimuth alignment, and 
inferior tape quality. 

Dirt collects on the tape recorder 
head from several sources, from the 
room, from dust left on poorly 
manufactured tapes, and sometimes 
from sweaty fingers attempting to 
wipe the head clean. The tape head 
and the pressure roller can be cleaned 
using pure alcohol and a cotton­
tipped swab. 

Periodic cleaning is imperative 
when using poorly manufactured 
tapes. Cassette tapes are manufac­
tured by slitting a 30.5 cm(12-inch) 
wide sheet of magnetic material called 
a web. Slitting is accomplished with 
knives, which often get dull from cut-
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ting the inherently abrasive magnetic 
coating. If the knives are not 
periodically sharpened (which is the 
case in making some inexpensive 
cassettes), the dull knjves cause a fine 
powder of magnetic coating to collect 
on the edges of the tape . As a result, 
abrasive magnetic powders come in 
contact with the tape head when the 
cassette is later played. The poorer 
the quality of the tape, the greater the 
chance that this is occurring. 

Variation in tape speed can be 
caused by belts slipping within the 
cassette recorder, but it is more often 
caused by flaws in the pressure roller, 
which with the capstan is meant to 
push the tape through the machine at 
a constant speed. Leaving the tape 
recorder set in play mode with the 
motor disengaged (as is done in 
several current personal computer 
systems that let the computer control 
the tape motor) may eventually cause 
indentations on the pressure roller, 
with some inevitable variation in tape 
speed. This variation impairs the 
reliability and the data-transfer rate 
of the cassette interface, so it is im­
portant to keep the pressure roller 
clean at all times and disengaged 
when not in use . 

Azimuth of the tape head refers to 
the angle between an imaginary line 
drawn in the direction of tape move­
ment and the vertical, magnetic gap 
on the record / playback head of the 
cassette recorder . This angle should 
be 90 °- that is, the tape should run 

Number Type + 9 V GND 

IC1 

Jl 

J2 

straight across the tape head, per­
pendicular to the magnetic gap. If the 
tape head is somehow knocked out of 
alignment (which happens frequent­
ly, although nobody knows how), it 
must be restored if the tape recorder 
is to faithfully play back a recorded 
tape. 

There is an adjustment mechanism, 
usually a small Phillips screw, on the 
left-hand side of most tape heads. 
However, some tape recorders do not 
allow you to reach the mechanism 
when the recorder is in the play 
mode . Because of this, it is important 
to do one of two things : either buy a 
cassette recorder that has an azimuth 
access hole, or have a good craftsman 
carefully drill a hole over the screw so 
that it can be reached with a tiny 
screwdriver when the recorder is in 
the play mode. 

Recording with a Peak­
Signal-Strength Meter 

It is the peak output, not the 
average or the root-mean-square val­
ue of the cassette signal, that most 
tape interfaces are sensitive to. In or­
der to repeatedly load cassette tapes 
on the first try, you must be able to 
send a signal of known strength to the 
cassette interface. However, most 
computer systems give us no feed­
back on cassette signal strength-in 
other words, we are operating "blind­
ly." Let us use the TRS-80 Level II 
tape format as an example. The 
cassette input port terminates within 

the TRS-80 with a resistance of 100 
ohms. A signal from the cassette with 
a peak level of about 2 V is needed to 
insure a correct load. If the cassette 
record / playback head is correctly 
aligned with the tape, and the signal 
is adjusted (via the volume control 
and our peak-signal-strength meter) 
to a peak level of 2 V, then the 
TRS-80 (or whatever computer you 
have) should load correctly every 
time. 

Figure 1 presents the circuit for a 
peak-signal-strength meter. The 
signal from the cassette recorder 
comes in jack 1 and goes out jack 2 to 
the computer. Two halves of an 
LM358N dual operational-amplifier 
device are used to create a circuit that 
is highly sensitive to voltage changes 
in the 2 V region . 

Although component layout is not 
critical, a full-size, printed-circuit­
board pattern for this circuit is given 
in figure 2. A 9 V transistor radio bat­
tery will have a life of around 2000 
hours of continuous use . The unit can 
be calibrated by marking the milli­
ammeter rual while applying a known 
voltage from a DC 1.5 V flashlight 
battery cell; the reading should not 
change significantly when the polari­
ty of the input voltage is reversed . 
The circuit is reasonably accurate in 
measuring peak voltages of signals 
with a frequency of up to 20 kHz, and 
it will then give good accurate 
readings as long as the 9 V battery 
supplies 5 V or greater. 
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Figure 1: Schematic diagram of peak-signal-strength meter. Th is meter enables the user to present the cassette interface with a signal 
of kno~n peak intensity-usually , about 2 V. The circuit is designed to be sensitive to voltage changes around the 2 V area. 
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From Percom ... 


Low Cost Mini-Disk Data Storage 
for EXORciser Bus Computers 

• 	Compatible with EXORciser* and other 
6800/6809 computers based on EXORciser* bus 
concept. 

• 	40- or 77-track drives in one-, two- and three­
drive configurations add 102K bytes to 591 K 
bytes of random access data on-line. 

• 40-track LFD-400EX drives store data on both 
surfaces of mini-diskettes - almost 205K bytes 
per disk. 

• 	EXORciser* bus compatible controller includes 
1 K of RAM , provision for 3K of PROM . Mature 
design features explicit clock-data separator , 
drive motor inactivity time-out function , and 
more . 

• 	Support software includes disk operating sys­
tems , a file manager, text editor, assembly lan­
guage program development/debugging aids , 
an extended BASIC interpreter , an SPL/M com­
piler and business programs . Numerous pro ­
grams available from other suppliers may be ~'1~~~! 
used with LFD-400/BOOEX mini-disk systems with JI 
little or no modification . Watch for FORTRAN & Pascal 
announcements . 

Low cost Percom LFD-400/800EX mini-disk data storage systems are a fast, 
dependable alternative to tape storage for 6800/6809 EXORciser• bus compu­
ters. A single 40-track LFD-400EX1" drive adds 102K bytes of formatted on-line 
storage; a single 77-track LFD-800Et' drive addsalmost 200K bytes. And data 
may be stored and read fromeither surface of LFD-400~ minidiskettes. 

Fast min i-disk data storage makes your Motorola EXORciser• or other 
EXORciser* bus computer more than just a development system or limited 
evaluation system. 

For example, at the low LFD-400/800 EX prices it becomes economical to 
use your development system as the final working system. 

Data capture/retrieval in research, test and production environments is 
another application where versatile, random-access LFD-400/800EX storage can 
provide efficient operation. 

Equipmenl control is yet anolher area where the speed and faci lity of 
mini-disk storage greatly expands application possibilities. Even if you use a 
mini-disk only to load and control programsyou'll save simply by taking a lot 
less time than with slow, inconvenient tape storage. Moreover, by storing 
programs on fast-loading, low cost minidiskettes you eliminate the overheadof 
burning PRO Ms - an expense that quickly adds up to far more thanthe price of 

:in inexpensive Percom mini-disk system. 
The bottom line? An EXORciser* or 

Micromodule*, with percom LFD­
400/800EX mini-disk data storage, 
is a remarkably adaptable mic ­
rocomputer - asystem that meets 
the quality and dependability de­
mands of industry yet is competi ­
tively priced with personal comput­
ing systems. 

r~#'faVl!WJ 

1f%!lo!.-;-JJ/,'0'{'11)
·---. -•• L~: #) 

~---
~~-==--

PRICES 
1-drive 2-drive 3-drive 

Model system system system 
LFD-400EX ~ $649.95 $1 049.95 $1449.95 
LFD-800EX $945.95 $1599.95 $2245.95 
MPX Disk Operating System (2-chip ROM set) 

Standard versions for most popular monitors ..... $69.95 
LFD-400/800EX Users Instruction Manual: 

Includes driver uti lity listings. controller schematic $15.00 
The system prices are single-quantity prices. A system in­
cludes (1) the drives, power supplies and enclosure. (2) the 
EXORciser "' bus compatible controller PC card with 1 K RAM 
and provision for three 2708 EPROMs, (3) an interconnecting 
cable. (4) an 80-page users Instruction manual. and (5) a 
system m1nidisketle. The Percom Software Services Group 
will customize the MPX DOS for a nominal charge if one of the 
standard versions is not suitable for your monitor. LFD­
400EX"' systems use 40-track drives; store 102K bytes of 
formatted data per minidiskette side. LFD-800EX systems 
use 77-track drives; store almost 200K bytes on one side of 
mini diskette. 

Orders may be placed by dialing 1-800-527-1592 (outside of 
Texas) or (214) 272-3421 (in Texas). For additional technical 
information dial (214) 272-3421 . 

PERCOM DATA COMPA NY. INC. I~E~(]()M l21 1 N. KIRBY GARLAND, TEXAS 75042 

(21 4) 2 72·3421 -	 • 

· trademark of Percom Data Company, Inc. • trademark of Motorola Corporation Prices & specmcalions sub)ecl 10 change w1 /lout not.ca 



Checking the Recorder Azimuth 
If your tape recorder has an 

azimuth-adjust screw, adjusting the 
azimuth angle is a simple procedure. 
You must first place in the cassette 
recorder an azimuth-calibration tape 
(see text box) or a similar cassette 
tape recorded on a machine known to 
be properly aligned. Then, playing 
the cassette and monitoring the 
recorder output with the peak-signal­
strength meter, turn the azimuth­
adjust screw until the meter reaches 
its maximum reading. The reading 
drops off on both sides of the optimal 
position. 

The meter can also be used to get 
the best reading from a tape that was 
produced on a tape recorder with 
faulty head alignment. Simply 
monitor that tape with the peak­
signal-strength meter, adjusting the 
azimuth-adjust screw until the 
recorder gives the strongest reading, 
and use the recorder to load and 
verify the tape. Once this has been 
done, the recorder can be realigned 
and a new tape can be made that you 
can later load without the same kinds 
of adjustment. 

DEALERS...OEM USERS. 

Call on Monday... 

your North Star 

comP.uter

will be 

cll@~cll by


Thursday. 

WHOLESALE PRICES 
AVAILABLE. 

GBC maintains ready 

stock on the follow­

ing products and 

software: 

• North Star 
• Centronics 
• Perkin-Elmer 
•Epson 
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• Zenith 
• NEC Spinwriter 
• Turnkey North Star 

Business Software 

(609) 424-0465 

2020 Fairfax Avenue 
Cherry Hilt , New Jersey 08003 
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One method of improving 
the reliability of cassette 
tapes is to modify the 
signal coming from the 
cassette recorder. 

Problems with Reading Tapes 
With most computers, you will 

need to load a tape using an input 
peak-signal level of about 2 V (which 
will appear as about half-scale on the 
milliammeter of the peak-signal­
strength meter). With only slight var­
iations due to a particular comput­
er / recorder combination, the same 
reading from the peak-signal-strength 
meter will result in effective loads. A 
cassette tape coming from a recorder 
with a misaligned head will give a 
lower reading than a correctly record­
ed tape for the same volume 
setting .First try to load the tape after 
increasing the recorder volume until 
the peak-signal-strength meter gives 
the customary peak reading . If this 
does not work, you will have to load 
the tape after adjusting the azimuth in 

the manner previously described . 
Whenever the tape head is mis­

aligned with respect to the tape path, 
the peak-signal intensity will flutter , 
even if the tape being played was 
recorded correctly . This effect is 
called skew . 1f the signal variation is 
severe enough, you will be unable to 
load the tape properly due to data 
dropout. Signal flutter due to skew is 
a subtle problem; it will not show on 
a meter because no meter needle can 
move fast enough to follow the flut­
ter . 

Flutter can also be caused by tape 
weave, which has a variety of causes. 
If the pressure pad opposite the 
record / playback head is not posi­
tioned properly, it will tend to push 
the tape away from the center of the 
head . This is aggravated by the fact 
that most cassette recorders do not 
maintain tension on the supply reel , 
allowing the pressure pad to pull out 
tape freely and push the tape away 
from the center line of the head. Also, 
a tape with a thin backing is more 
susceptible to tape weave. 

Altering Tape Waveforms 
Another method of improving the 

reliability of cassette tapes is to 
modify (and sometimes rerecord) the 
signal coming from the cassette 
recorder. For example, several 
waveform-changing interfaces tha t 
improve the loading reliability of the 
cassette are available for the Radio 

Figure 2: Ful/-sized , printed-circuit-board 
pattern for the peak-signal-strength meter 
circuit of figure 1. 



There is only one 

high performance 

VLSI computer 


solution. 


Intel delivers it. 




ASM86 
PL-M/86 
PASCAL 

How Intel 
delivers the key 
to productivity 
in the '80s. 

As we move into the '80 , rhc 
increasing demand for complex com­
puter programs, the critical shorragc 
of programmers, and the seemingly 
unstoppable rise in software develop­
ment costs will reach cri is proportions. 
To understand how rn bring this 
situation under conrrol, we have to 
understand its cause. 

In the L970s, the microcomputer 
was used successfully to lower the cost 
of hardware engineeri ng. Each new 
microcomputer generation inregrated 
more and more of the sys tem , lowerinu 
the cost of design and making it easier 
to put electronic intelligence anywhere 
and everywhere. As hardware cost 
dropped, rising oftware costs became 
increasingly visible. 

n, today, as costs climb, manage­
ment purs everyone under increasing 
pressure to de live r projects nn time and 
on budget. Yet, the cost of programming 
is sti ll outpaci ng productivity. oftware 
development and integration sti ll 
lag the system hardware. The software 
crisis of the '80s rages on. 

Tools for structured solutions 
Once a problem grows bcyund a 

certain point, the most efficient wai1 rn 
solve it is with a mp down approac h . 
You break the problem inrn units, 
program and debug each one, <md com­
bine rhe units into a unified snlurion . 

Thar's the concept. But you can't 
stop there. l n the '80s , bridaing the gap 
between a conceptual solu tion and a 
working one wi ll requ ire tools as 
efficient as the top down method. New 
tools, like a C PU wirh a dramatically 
different arch itecture. An archirecture 
un iquely suited ro a world of higher leve l 
languages and structured proarnmming. 
Too ls like a modular opera ting system, 
of a kind never before avai lable on a 
16-bit microprocessor. Tools li ke the 
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on Ir complete family of programming 
languages, because no one languag 
is right all the time. 

Different larw uages have different 
strengrh and weakne es, and u ing the 
righ r la nguage for the right jol can 
make your programming 
easier. o , Intel de! iver · 	 Peripheral 

ControllersA M 6 Macro A ·. 

Software 

the found ation and 
for ' pace and 
semblr Language 

the concepr of yourCo· 
speed sen sit ive processors so lutio n due n 't 
module . O ur help if you can 't 
PL-M/86 ·ys­ wri te the pro­
rem · program- grams rn imple­
ming language ment it. So, Inte l 
and PA AL delivers deve lop­

Development ·upp<>rr srrucrured Software 	 ment roots to sup­
Systems 

programming at 
th e system and ap­
pli c;i ri on I ve l . FOR­
TRA and C OBOL 
will a lso be ;iv;iilable . 

Wi th In te l's re -
piling and debugging , incarion and link- Intel Structured sage r<>o ls, module 	 ystem with an lnte ll cc 

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

wri cr n in the 
d iffe rcnr languages are combined, with 
library ut iliti es and operating system 
rou tine , in to one, complete solutio n. 
auro matic;:i ll y. U ing this modu lar 
approach . and the right languaue for 
the right i()b , your fini shed product is 
clean . reli able , maintainable , and 
undc rsrnndab le . 

The critical module 
ince complex software requires 

ophi ricared ope ra t ing sy tem support , 
rhe operating yste m is the mo t critica l 
module in your so lution . It is the foun­
dat ion upon which your applica tio n is 
buil r. Jr is a l o ava il able. off the shelf, 
from lnrel. 

Tiiday, Intel de li vers rhe RMX / 6rn 
opera ring y tem. RMX /86 i new, and it ' 
the first modular, rea l-time, mu lti tasking 
nper, ring system fo r 16-bit m ic rocom­
pu re r ·. Fi le manipularion , ra ·k ch du l­
ing, and interrupt control are configured by 
you, accord ing to the needs of your appli ­
ca ri on . The re' no unnece ary burden. 

Intel' inve rment in the development 
of RMX /86 is substanti al. Depending 

upon the fea tures you selec t, you save 
fro m rwo to forty man years of program ­
ming effo rt . Tha t 's an addit ional 
two ro forty man yea rs you can devo te 
to ynur application . 

Tools for realizing your 
solution 

O f course , hav ing 

port ynu thro ugh 
rhe en tire deve lop ­

men t c ycle. Support 
from source entry, with 

C REDIT, a RT based tex r 
ediror, through cum-

deve lopment system 
and ICP " hard w;:i re/sufrwarc debugg ing 
syste m. Intel's too ls work with you . Th y 
shorten deve lopm~nt time and suppo rt 
rhe structured apprm1ch you've take n. 

But debugg ing oftware o n a 
development system is no r the same as 
te ting ir on the ac nral hardware . 
The IC E mod uks help here , too. 
During deve lopment , these too ls !e r 
you rrace through yo ur softw are and 
debug it , symboli a ll y, a t the source 
language leve l. Now, these In-Circ uit 
Emularn rs replace your prototype 
hardware 's C PU to speed hardwa re/ 
software integra tio n . 

If your hardware is built fro m 
co mponents, I E Modules will he lp you 
eparate rh e ha rdware and software 

bugs , so you do n 't spend your time fixing 
enginee ring problems. If yuur h ardware 
is bu ilt arnund an Intel i B 86/12AT" 

ingle Bn; rd ompurer, yo u' ll a lready 
have a known, working hardwa re 
environment fo r program testing. 
You can use ICE Modules ro concen ­
t ra te your effo rts un d bugg ing yllur 
o frware. 

Eithe r way, the same software , 
operating system uppo rr and debugging 
tools are avail able to help you bring 
your applica tion to life . 

Synergy for high performance 
In the '60 and '70 , programs were 

used to instruct computer· . Applica tio n 
of the '80 require programs to be the 
solurion to problems. High perfor­
mance solutions will be the result of 
synergy between the hardware and 
the so ftware . 

To create rhi ynergy today, Intel 
dcliv rs rhe 80 6 proce sor. The 8086 
processor is unique . Instead of a linea r, 
o r fl a t a rchirecrure . the 8086 is the 
o n ly microprocessor optimized to work 
with high leve l languages and the 
struc tured solutio ns they implement. 

For the spec ia li z d need of rhe '80s, 
rhe 8086/87 and 086/ 9 co-proce ing 
systems will se t the standard of per­
formance for mathematica l processing 
and 1/0 bound app lication . 

And Int 1 periph ra l controllers 
contribute to your y rem throughput 
by free ing processo rs for mo re 
computation . 

Your software design may be 
revolutio nary. And with he lp from an 
arch it c rure des igned to suppo rt your 
structured so lutio n, it performance 
can be revo lutio nary, too . 

Intel 's software tools let you con ­
centrate your planning o n the payoff ­
gctting to marke t today with a superior 
product. To take your fir t step to 
higher productivity, fill out and mail 
the coupon on the other side o f this page . 
Ir's a produc tive u ·e of your time. 

Europe: lnlel International. Brussels. Belgium. 

Japan: Intel Japan. Tokyo. Untted States and Canadian 

dislribu1ors: Alliance. Almac/Stroum. Arrow Electronics. 
Avnel Eleclronics, Componenl Speciallies. Hamlllon/Avnel. 

Hamillon/Eleclro Sales. Harvey. lnduslrial Componen1s. 

P"'neer. L A. varah. Wyle Dislribution Group, Zeni ronics. 




Your first step toward productivity 

How to get more 
information on 
solving the software 
crisis of the '80s. 

To find out more about our 
solutions, fill out the informa­

tion requested be low and send 
it to Intel Corporation, Literature 
Department, 3065 Bowers Avenue , 
Santa Clara, CA 95051. Indicate 
what your particular interests are, 
including worksh ps, and we' ll 
make sure you get the appropriate 
material. If you don't have a pair of 

scissors handy, give us a call 
at 4081734-8102 (Literature 
Department} and we'll rush the 
materia l out to you. Or call 
your 1 cal Inte l distributor. 

Inte l wants to help you solve 
the software crisis of the '80s. 
It all starts right here. 

Title ____________________________________ 

Company __________________________________ 

Divisio .______________________:_....:...,-__---=---=-.,..--:--------­

Address ______________________________ _____ 

City, State, ZIP _______________________________ 

_ I have an immediate requ irement, please te lephone me at ( ) -----------­

- I need additional information . 

Please put the letter corresponding to your yearly requirements in the line to the left of those 
products of interest. 

W for 1-10 per year 
X for 11-99 per year 
Y for 99-999 per year 
Z for over 1,000 per year 

_ A 16-bit Microprocessors _ F EPROMS _ L Macroassembler 

_ 
_ 

_ 

B 8-bit Microprocessors 
C Single-Chip 

M icrocontrollers 

D Peripheral Controllers 

_ 
_ 
_ 
_ 

G Bubbles 
H Single Board Computers 

I Development Systems 

J Debug Tc ol 

_ 

_ 
_ 

M Operating Systems 
(RMX/86T") 

N Telecom Products 
0 Mi litary Products 

_ E RAMS _ K High-Leve l Languages _ P Wi rkshops 

(---:--::---...,.---­Indicate languages 

Circle No. 426 for int rmation.012345 
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produced with the same care and quality as limited edition prints- yet it is 
available for the price of a poster. 

The overall size is 18" x 22", which includes a l W' border. It is printed on 
heavy, 80 lb., matte finish, coated stock, excellent for the finest framing if 



Shack TRS-80. About two winters 
ago here at Cook Laboratories, we 
developed a modified tape format 
that records more reliably on the 
TRS-80. Without going into the 
details of the TRS-80 tape format, I 
can say that the unaltered tape signal 
crowds too much information into a 
given space and thus opens itself to 
reliability as well as saturation prob­
lems . The latter problem is what 
makes the TRS-80 normally so vol­
ume sensitive. The waveform we use 
at Cook Laboratories, when record­
ing tapes for the TRS-80, reorders the 
waveform shape and narrows the 
pulse width so that the cassette inter­
face does not get confused. 

The various waveform modifica­
tions could certainly be used to im­
prove the reliability of the cassette 
storage on other microcomputers. For 
example, on the old-model PETs, 
there is no way to alter the volume 
level of the built-in cassette recorder. 
However, Commodore can provide a 
documented program called S-21. 
This program, when running, 
monitors tape being played in the 
PET cassette deck and displays cer­
tain information about the quality of 
the tape signal on the PET screen. 
This is a very effective program to 
have if you know how to use it; Com­
modore is the only manufacturer I 
know that supplies a program like it. 

Tape Is Also a Factor 
Several factors having to do with 

the cassette tape itself can also affect 
the reliability of tape loading. As I 
mentioned before, a tape that is too 
thin will likely give in to tape weave. 
Tape stiffness is a property of the 
thickness of the backing and is pro­
portional to the third power of the 
gauge thickness of the backing . This 
indicates that you should not use 
long-playing cassettes for program 

· and data storage. 
The thickness of the magnetic 

coating affects the reliability of 
cassette storage, but in a different 
way . Standard audio tapes, chrom­
ium dioxide or otherwise, are not op­
timal for digital recording because 
they are designed to give good fre­
quency response in the low frequen­
cies. But low frequencies are not 
needed here; rather, well-defined and 
sharp waveform transitions are what 
count. A thinner magnetic coating 
than what is used in standard audio 
cassettes results in nice improvements 
both in waveform resolution and 
sharpness of transition. Not inciden­
tally, Cook Laboratories markets a 
custom line of digital cassettes under 
the trademark MICROFUSION. This 
tape has a thinner chromium dioxide 
coating and a heavier and, therefore, 
stiffer backing, both of which make it 
well suited for digital storage. 

Cassette tapes can be used for 
reliable mass storage if the tape 
recorder is kept clean and properly 
aligned, if quality tape (especially 
tape made for digital storage) is used, 

and if the signal going from the 
cassette to the computer is monitored 
and kept constant (from tape to tape) 
with a peak-signal-strength meter. 
Although disks are readily available 
and bubble memories are not far 
away, no medium will ever become 
obsolete as long as it provides a need­
ed function. Cassettes, too, are here 
to stay.• 

The following items are available 
from Cook Laboratories, 375 Ely 
Ave, Norwalk CT 06854: 

AZ-80 Precision azimuth cas­
sette, chromium dioxide. 

$14.95 
PK-80 Kit for peak-signal ­

strength meter, including 
board, litho panel, screw­
driver, meter, case, and 
instructions. less battery 

$25.90 
AZ-Bl Printed-circuit board for 

pea k-s igna 1- stren gth 
meter, etched and drilled 

$2.50 
MICROFUSION digital 
cassette, C-10 $3.26 

C-20 $3.68 
C-30 $4.09 

Add $2.00 for each order for 
handling and shipping within the 
continental United States. Connec­
ticut residents add 7% tax. 

t:.DS~5 DI~~~~~~a~~~w~~~u~ ll~o!c~p~~~~e ~~~e~tlo~a~~~~:amuse:\ 
friends, watching your house while you're away, taking computer portraits . .. the applications abound! The DS-65 ls a random access video digitizer. 
It converts a TV camera's output Into digital Information that your computer can process. The DS-65 features: 

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

• Versallllty: Accepts either Interlaced (NTSC) or Industrial video Input 
• Economy: A professional tool priced for the hobbyist 

The DS~5 is an intelligent peripheral card with on-board software In 2706 EPROM. 

Check these software features: 


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

Let your Apple see the world! 

DS·65 Price: $349.95 

Advanced Video FSll Camera Price $299.00 

SPECIAL COMBINATION PRICE: $599.00 


APPLE SELF-PORTRAIT 

P.O. BOX 1110 DEL MAR, CA 92014 714-942-240°.I 
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FAITIR i1f IPllDINCl"DllKI 
Firmware in ROM la as fast as your software In RAM, but in 
ROM It free& up RAM memory apace for companion pro­
graroa, And. there never nMda to be a LOAD from disk! 
Create lfJmware fot your Apple• by pr99ramming 
EPROMs with RomWrlter. 

FIRMWARE NOT SOFTWARE. 
Many frequently used programs really ought 
to be Installed as firmware. ROM-based 
firmware permits a "power up and go" 
configuration. Use RomWrlter to create 
firmware for peripherals such as 
printers or create program cards. 
By Installing EPROMs that you 
have programmed on Mount­
ain Hardware's ROM­
PLUS+'" board, program 
cards of up to 12K in 
length may be cre­
ated. 

in the ePRCOM and either a Disk File name or a starting address In 
memory. Dailred code will be BURNed followed by a VERIFY. Addl­

tlonally, existing EPROM code can be merged with desired changes 
to facilitate !PROM debugging. Easy data entry and high reliability 
are dealgned Into RomWrlter. Programmed EPROMs can be RUN 
while residing on RomWriter or can be transferred to Mountain 
Hardware's ROMPLUS+ board, requires Applesott firmware. 
THE RIGHT PRICE. 
See for yourself how firmware can enhance the power of your Apple 
system. Drop by your local computer store for a demonstration. 
RomWrlter and Mountain Hardware's full line of computer products 
are available at dealers worldwide. 

'Apple Is a trademark of Apple Computer, Inc. 

r~~-~~~~~-----1 

LEADE~SHIP IN COMPUTER PERIPHERALS 
300 Harvey Wesl Blvd .. Santa Cruz, CA 95060 
(406) 429·8600 

• Fast Firmware? Send me all the details 011 RomWriter. 

Name ________________ _ _ 

Address _________________ 

________ State.____ Zip __City 

Phone.----------------­

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

. 
ms2718 EPROMs (5\1}. AHR 
of the EPROM can be Pfe>. 

ed. Installs in a peripheral slot. 
Ms mount In a zero insertion forctt 
ewltch turns power off to thesockeJ 
aoan be inserted or removed~ 

ng-down your computer. A Write 
filtoh Is provided for programmed 

WHiie running. A $CFFF OFF switch to 
II command during programming or RUNning. 

EP'RD'•oan be RUN on RomWriter, or ROM PLUS+ .. when 
cretitJngJlrmware systems. 

BOFTWM• 
VtrtualtyfOolproot programming. Specify a Start and End addr888 

I 



Agrowing
line of tools to 
expand the Apple• 

A DC-to-DC 

Converter 


Michael Picco 

POB 516 


Corte Madera CA 94925 


Have you ever had the need for a 
bipolar power source, but had only a 
positive voltage available? With the 
help of a timer and a few external 
components, this problem can be 
overcome. The circuit in figure 1 is 
sufficient for powering op amps or 
similar devices requiring a supply 
current of 25 mA or less at -12 V. 

The heart of this circuit is a 555 
timer that provides a drive signal of 
approximately 20 kHz to a voltage 
doubler. This signal is removed if the 

+!2V 

R2 RI R3 
!OK 2 .2K 56 K 

4 

DISCHARGE RESET 

6 
THRESHOLD 

OUTPUT 

ICl 
TRIGGER LM555 

l 
2 

Cl 
0. 001µ.F 

Number Type GND +12 v 

IC1 555 8 

magnitude of the output voltage ex­
ceeds that of the supply voltage. In 
this sense, the converter operates as a 
switching-mode regulator. 

The output voltage is set by con­
trolling the timer via the reset input 
(ie: pin 4). When the output voltage 
reaches a negative potential with the 
same magnitude as the supply volt­
age, a low logic state is placed on the 
reset input, causing the timer output 
to go low and the increase in voltage 
magnitude to cease.• 

D3R4 
1N414856K 

C3 

20µ.F 
 D5 
15V 11''45!~ 

3 OUTPUT 
(-12 vl+ 

C2 
20µ.F D4 cs 


1N918
15V 1..,..
+ ISV 
IN918 
D2 

C4DI 
20µ.FlN918 
15V 

. ·••'., ·; ·' • . .. :. " "·., .. , ... •v .• .. ";" ' ·.,:. ' •.,,.. 

7440A Programmable lnfanuptTimer Module. 
Time events in four operating modes-continu­
ous, single shot, frequency comparison, and 
pulse width comparison. Includes three 16-bit 
interval timers, plus flexible patch area for 
external interface. Programmable interrupts, 
on·board ROM, and much more. 

7720A Parallel Interface. Two bi-directional 8-bit 
VO ports will connect your Apple to a variety of 
parallel devices, including printers, paper tape 
equipment, current relays, external on/off 
devices. Full featured, programmable inter· 
rupts, supports DMA daisy chaining. 

7811 BArllhmellc Processor. Interfaces with 
Applesoft, so you just plug in and run. Based 
on the AM 95lldevice, provides full 16/32-bit 
arithmetic, floating point, trigonometric, loga­
rithmic, exponential functions. Programmed I/O 
data transfer, much, much more. 

7710A Asynchronous Serlol lnlerface. Conform· 
ing to RS-232-C A thru E1978 standard, this 
card will drive a variety of serial devices such as 
CRT terminals, printe~. paper tape devices, or 
communicate with any standard RS-232 device, 
including other computers. Full hand-shaking, 
and fully compatible with Apple PASCAL! 

7470A 3% BCD AID Converter. Converts a DC 
voltage to a BCD number for computerized 
monitoring and analysis. Typical inputs include 
DC inputs from temperature or pressure 
transducers. Single channel AID, 400 ms 
per conversion. 

7490A GPIB IEEE 488 lnterfoce. A true imple­
mentation of the IEEE 488 standard-the 
standard protocol for instrumentation and test 
devices. Control and monitor test instruments 
such as digital voltmeters, plotters, function 
generators, or any other device using the 
IEEE488. 

7114A PROM Module. Pennits the addition to or 
replacement of Apple II firmware without 
removing the Apple II ROMs. Available with 
ort-board enable/disable toggle switch. 

7500 AWire Wrop Boord. For prototyping your 
own designs. 

7510A Solder Boord. 

7590A EXtender Boord. 

7016A 16K Dynamic Memory Add-On. 

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

Figure 1: Schematic for the DC-to-DC converter. The 555 timer produces a rectangular 
Apple 11. A_pple II Plus, and Applesoftare trademarkswave at about 20 kHz , which is inverted by the diode-capacitor voltage-doubler of the Apple Corporation. 

arrangement . A feedback signal reaching the reset pin of the 555 regulates the 
magnitude of the output, which is -12 V at 25 mA . CCS makes the difference. 
20 May 1980 © BYTE Publications Inc Circle 9 on inquiry card. ---+ 



We see it as a good 

way to get things done. 


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

If you want to do business with an Apple, we've got 
tools to connect the Apple to standard business printers and 
tem1inals. Or to modems, for communications over tele­
phone Lines, with other computers, even with other Apples. 

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

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

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

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

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

California Computer Systems 
250 Caribbean Sunnyvale, CA 94086 (408) 734-5811 
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1/0 Expansion for the Radio 

Shack TRS-80 


Part 1: Principles of Parallel Ports 

I receive a lot of mail: enough that 
I'm beginning to feel like the "Dear 
Abby" of the personal computer 
ranks . The sources of the letters range 
from high school students asking for 
advice on science fair projects to ma­
jor corporations seeking consultant 
services. Even though it takes con­
siderable time to answer this mail, I 
regard it as a significant opportunity 
to gauge reader interest. Every letter 
in some way contributes to my choice 
of article topics, either through sug­
gestions or by continued occurrence 
of similar questions. 

Recently , my mail has been 
dominated by owners of the Radio 
Shack TRS-80 Model I thirsting for 
hardware expansion by means other 
than Tandy Corporation equipment. 
The majority of questions concern 
connection of my interfaces to the 
TRS-80 expansion connector . 

In general, I have tried to present 
projects that are computer indepen ­
dent. That is, the interfaces described 
are driven through parallel input/ 
output (l/0) ports rather than direct­
ly from a computer bus . This had not 
been a problem in the past, because 
virtually all of the early personal 
computers incorporated some parallel 
110 capability. For those exper­
imenters interested in enhanced l/O 
capabilities, I presented the article 
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Steve Garcia 

POB 582 


Glastonbury CT 06033 


"Memory-Mapped I/O" in the 
Novem~er 1977 BYTE on page 10 (re­
printed in Ciarcia 's Circuit Cellar 
Volume I, BYTE Books), which 
detailed parallel-port construction. 

In the 21/ 2 years since that article 
was first published, a number of 

A port is a hardware 
channel for the computer 
to transmit and to receive 
data via an external 
peripheral device. 

significant changes have occurred in 
personal computing. Most important­
ly, the Radio Shack TRS-80, the Ap­
ple II and the Commodore PET were 
introduced. The difficulty in main­
taining and operating a computer is 
no longer a serious consideration for 
most computer enthusiasts. Much of 
my mail indicates that a new explana­
tion of parallel and serial 1/0 is in 
order, and that it is time for 
hardware-t>xpansion circuits to be 
detailed. 

This month's Ciarcia 's Circuit 
Cellar is the first of a two-part article 
on serial and parallel 1/0 port expan­
sion of the TRS-80. The first part em­

phasizes parallel 1/0, and the second 
part is concerned with serial interfac­
ing. The result will be a complete 
Radio Shack software-compatible 
communications interface capable of 
supporting a variety of serial- and 
parallel-interfaced peripheral devices. 
The hardware was designed and the 
components were selected to be 
economical to build and easy to check 
out. First, here is a brief review of the 
basics. 

What Is an 1/0 Port7 
Just as some people are initially 

confused with the terms hardware 
and software, some find the concept 
of input and output ports difficult to 
understand without substantial ex­
planation . The classical definition : a 
port is a hardware channel for the 
computer to transmit and receive 
data via an ex ternal peripheral 
device. The key words in this defini­
tion are external and data which imp­
ly externally collected information; 
the channel through which this data is 
obtained is called a port. A printer is 
a typical external peripheral device. 
The characters to be printed are sent 
from the computer to the printer. In 
some of the more sophisticated units , 
status signals such as busy and out of 
paper are returned to the computer 
from the printer. 



Ports can be either parallel or 
serial. In parallel mode, data is 
transferred in increments equivalent 
to the word size of the computer. On 
the Z80, for instance, an 8-bit 
microprocessor, an output instruc­
tion through a parallel port transfers 
B bits at a time. A 16-bit processor 
such as the Intel 8086 transfers data in 
16-bit increments. The number of bits 
transmitted simultaneously by a 
parallel port is dependent upon the 
size of the microprocessor data bus 
and how many bits the processor can 
transfer simultaneously. 

However, serial data is always 
transmitted a single bit at a time, ac­
cording to a fixed schedule defined by 
the data rate (usually expressed in bits 
per second, or bps) and a few specific 
options . The microprocessor has no 
single instruction that transmits serial 
data. It must rely on another device 
called a universal asynchronous 
receiver / transmitter (UART) to put 
the data word into serial form and 
transmit it. Any communication be­
tween the processor and the UART is 
in parallel form and is done through 
the processor's memory reference or 
1/0 data-transfer instructions. A 
more in-depth discussion of serial 
ports will be presented next month in 
Part 2. 

Address, Data, and Control Buses 
Consider a computer system that 

includes a printer, video terminal 
with keyboard, and an audio cassette 
recorder as peripherals. Data would 
have to be relayed to the printer, to 
and from the video terminal, and to 
and from the cassette recorder. How 
can the computer tell the difference 
between data destined for the ter­
minal and the data destined for the 
printer? 

Most microprocessors incorporate 
a bidirectional data bus and an ad­
dress bus: this is shown in figure 1. 
To keep track of the data transfer be­
tween the processor and its peripher­
als, the system uses a quantity of con­
trol signals which together can be 
called the control bus. The usual 8-bit 
processor has an 8-bit data bus, a 
16-bit address bus, and a dozen or so 
control signals. 

When the microprocessor is read­
ing a data byte from memory, the ad­
dress of the memory location being 
referenced is placed on the address 
bus. Memory information stored at 

that location goes on the data bus and In an 8080 or Z80 processor there is 
flows from memory to the processor . a specific set of instructions that per­
When data is being written into form input / output functions. The 
memory, the operation is reversed. A operation of these I/O instructions is 
16-bit address bus allows the pro­ similar to that of memory-reference 
cessor to directly address 65,532 (ie: instructions, except that only 8 bits of 
64 K) memory locations. the address bus are used. These 8 bits 

Photo 1: There are a variety of ways to decode the address for a particular input/output 
(IIO) port from the signals present on the address bus. The least expensive method uses 
inverters and printed-circuit-board jumpers to select the correct logic polarities. Three 
address lines are connected through each 7404 hex inverter with two possible connec­
tions for each address line. A connection to the upper trace on the circuit board decodes 
a logic l; a connection to the lower trace decodes a logic 0. 

Photo 2: A more expensive and more easily changed addressing scheme employs dual­
in-line-pin (DIP) switches and exclusive-NOR gates. The schematic diagram for this is 
shown in figure 3b. 
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Circle 10 on inquiry card. 

Have some 

great


memories. 


l&K PROM boards. 
• PROM card has 2708-type memory 
• Quality board construction • 0-4 wait states 
• Address any 4K group to any 4K boundary 
• Control up to 8 banks of memory • FuUy 
assembled and tested• PRICE-$300 
(California residents add 6% sales tax) 

Expandable S MHz RAM boards. 
8-32K expandable RAM board uses Tl 4044 
memory • Runs at SMHz• Fast 250ns access 
time • Bank select • Address any 4K block to 
any 4K boundary • Quality board construction 

PRICE-BK-$210, 16K-$378; 24K- $570, 
32K-$744: 8K add-on kits-$162 
tCaltfornia re:sidenls add 6% sales lax) 

Call or write Artec for details 

ARTE:C ElE:CTRONIC~. INC. 
605 Old County Rd., San Carlos, CA 94070 

Telephone (415) 592-2740 
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Photo 3: Prototype of an 8-bit l!O port for the Radio Shack TRS-80 . The ribbon cable 
at lefr connects to the expansion port on the keyboard/ processor unit. The hvo l!O 
ports are brought out to the ribbon-cable connector on the right edge of the board. 

designate one of 256 possible 1/ 0 
ports . In the case of the example 
system, a separate port address 
would be used for each peripheral. 

Keeping track of bus direction and 
information flow is a matter of pro­
perly decoding the control signals 
during program execution_ In a 280 
for instance, any memory-reference 
operation is signified by the control 
signal MREQ in the processor going 
to a logic 0, or low, state. An input or 
output operation is designated by the 
I/OREQ control signal being at 

logic 0. 
The direction of the data bus 

depends on whether the processor is 
trying to read or to write data. If the 
processor is in a read mode, the RD 
control signal becomes a logic O; if the 
processor is writing, the WR line is 
in the 0 state. Monitoring these four 
lines, MREQ , l/OREQ , RD , and 
WR, gives us all the informabon 

necessary to support I/O decoding 
functions. Figure 2 demonstrates how 
these control outputs are combined 
for system use . 

Address Decoding 
So far we have discussed how to 

determine when the processor wan ts 
to send a character to an output 
device. In such an operation the 
I/OREQ and WR lines are both 

low. To tell the difference between 

data for the printer and data for the 
terminal, we must decode the 8-bit 
port address . 

The port address is determined by 
the logic voltages present on the low­
order eight lines (that is, the 8 least 
significant bits) of the address bus 
during l/O operations. Various 
techniques can be employed to de­
code these lines. Figure 3 outlines a 
few simple methods . The objective, 
whatever the logic employed, is to 
produce a single pulse (ie: a strobe) 
whenever the logic states representing 
a particular address appear on the ad­
dress bus. To eliminate false outputs 
when the processor is executing in­
structions not dealing with I/O, it is 
best to combine control and address 
signals as demonstrated in figure 4. 

If you own a 6800- or 6502-based 
system, you have probably noticed 
that the processor has no special l/O 
instructions. This does not mean that 
these processors have no external 
communications capability, only that 
these processors communicate with 
peripheral devices differently. How 
can we discover this different 
method? Let us begin by looking 
closely at the l/O functions of the 
8080 and Z80 that we have just 
discussed . 

A close inspection of the I 10 func­
tions of an 8080 or Z80 should point 

Text continued on page 30 
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~(C[R1U 
SENSATION! 

You have been reading about our astounding 
high pertormance microcomputer producls. 
Our X-9000 Pascal MICAOENGINE' .. CPU Iha! 
executes PHcal 13.x faater than an LSl·11 
and 3.x fHter thane PDP11 ·34. Our X-920 
CAT matches lhe lealures ol lhe SOAOC 10140. 
Our X-8000 16-bit CPU addreuH BM bylH 
of memory dlrecliy and Is coming soon! 
"TrademaJk Wes1ern O.g11111 Co1·p0t11lon 

DISPLAY/ EDIT TERMINAL 
Model X-920 

5820 (Wllhoul 18 luncll on key•) 

STANDARD FEATURES (partial list) 
• Mic roprocessor conlrolled 
• Serial RS232C and 20 ma current loop 
• 10 baud rates-75 to 19,200 
• 24 tines x eo characters 
• 96 ASCII displayable characlers 
• Upper and lower ca.se 
• 12 x 10 charac1er reso1u1loo 
• Oust in1ensi1y dlsplay 
• Clear full Intensi ty dala only 
• Programmable reverse video 
• Programmable underline 
• 105 keys with alpha lock 
• 14 key numeric pad with decimal 
• 16 special funcl ion keys 
• 8 edit funclion keys 
• 2 block lransmission keys 
• Self 1es1 mode 
• Prolecl mode 
• Block mode 
• 80 storable tabbing 
• Insert/delete character and llne 
• Scrolling 
• Addressable cursor 
• A host Of other fealures. lncludlng cursor conlrols 

and remole commands such as clear 10 nulls, 
spaces, end of line, end of screen: sel hi.lo .zero 
Intensity; sec blink ; etc. 

• Opllonal screen print & 2nd page memory 

For our system or for yours, In commercial , 
technical. educalional or personal applications, 
the Compute• X·920 11 unmatched In Its c lass. 

All lealures ol the Hazeltine 1400 and ADM-3A 
Plus: 128 ASCII characters . .. 

7 x 10 matrix ... Reverse 
video .. . Prln1 key ... 

Shi II lock ... Transparent 
mode ... Backspace . . . 
Tabbing . .. Integrated 

numeric pad. 

s799 
List price '956 

PERKIN-ELMER (Model 550) 

OU lhe shelf delivery now on lhe Model X-920 
and P·E Model SSO. Add 40 lb. shipping. 
Cuatomer eatlatectlon I• gu•ranteecl. 
Full relund wilh the return or any producl 
within 10 days. X-9000 CPU $299S. Pascal 
MICAOENGINE'" owners manual $19.95; X-920 
operators manual $10. postpaid. Caah prlcea. 
10% down guarantees priority. tL residenls add 
S% sales tax. M••ter Charge and Vlea 
accepted. 
Compute• slands tor compelence. We aarvlce 
what we eall. Wrillen hardware warranty. 
Nationwide service contracts. Custom software. 
We provide • • pert tec:hnlcal aupport. 

(312) 684-3183 

c2~.~~..!!" 
"The Compuler Experts" 
5710 Drexel Avenue 
Chicago, IL 60637 

26 May 1980 © BITE Publications Inc 

MI CROPROC ESS OR 

ADD RESS 
BUS 
( 16 BIT S ) 

DATA 
BUS 
( 8 B ITS ) 

CO NTROL 
L INE S 

Figure 1: Block diagram of a microcomputer system that uses an 8-bit microprocessor 
such as the Z80. This system uses bussing techniques that are both multiplexed and 
bidirectional. 

Z80 SIGNAL S CONTROL S TROBES 

M REQ 

1/0 REQ 

RD 

WR 

l14 c;o~ 
2 

4 

6 

8 

L _ _ _J 

9 

10 1/ 0 RE AD (IN *1 

13 

12 

L ____ _J 

f igure 2: Control signals on the ZBO microprocessor. The ZBO uses a variety of control 
signals to keep data flow ing at the right time and in the right direction . Four control 
signals are as fo llows: the MREQ line goes to a low state (ie: a logic 0) when a 
memory- reference operation is in progress; the llORfil line goes to a low state when 
an input/ output (110 ) operation is in progress; the RD line goes low when the pro­
cessor is reading data from memory or from a peripheral device; the WR line goes low 
when the processor is writing data to memory or to a peripheral device. The RD and 
W R signals control the direction that data flows along the bidirectional data bus. 

Monitoring these four lines gives us all the information necessary to support I/O 
decoding functions. 

Signals from the four processor control lines are logically combined to form control­
strobe signals that perfom1 specific functions. The characters in parentheses give the 
names by which the control-strobe signals are known in the documentation for the 
Radio Shack TRS-80. 
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AOORESS 
BUS BINARY WEIGHTING TYPICAL PORT HARDWARE OECOOER 
SIGNAL COOE 

N • O OR I LOGIC LEVEL 

A7 - 27x N, J28Xl • 128 

A 6 - 26 X N • 64 X l • 64 

A 5 - 25 X N • 32 X 0 • 0 

A 4 - 24 X N • 16 X 0 0 

0 

Al - 21 X N • 2 X 0 0 

AO - 20 x N • J XI 

} 

CIRCUIT FOR THAT COOE 

0 

0 

0 

DECODED 

ADDRESS 


I L:>------i 

PORT ADDRESS 

figure Ja: Various methods can be employed to decode the address signals that appear on the address bus during 110 operations. 
Here , various inverters and an eight-input NANO gate are hardwired in a configuration that will produce a logic 0 output for one of 
256 possible 110 port addresses. The logic 0 output can be used to activate the interface for the peripheral device. Here the circuit 
decodes the address hexadecimal CS, or decimal 197. 

Figure 3b: Another method of decoding an address signal. Two 4-bit comparators can be cascaded together to decode an 8-bit ad­
dress. The desired 8-bit port address is set up on switches SW8 thru SWI. When the combination of high and low logic states that cor­
responds to the desired address appears on the address bus, the output signal produced at pin 2 of ICJ (the 74 LS04 inverter) will go 
low to a logic 0 state. This decoding method allows the port addresses to be easily changed, but the method here is considerably more 
expensive than the decoding method shown in figure Ja. The switches are single-pole, single-throw (SPST) types; an open switch 
shows logic 1, and a closed switch shows logic 0. 
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Now! North Star 
Application Software! 
North Star now offers application 
software for use on the HORIZON! 
Now you have one reliable source 
for both hardware and software 
needs! The first packages avail­
able are: 

NorthWord-
NorthWord is a simple-to-operate 
word processing system designed 
for use with the popular North Star 
HORIZON. NorthWord enables you 
to increase office efficiency and cut 
document typing time and cost. 
NorthWord incorporates the most 
sought-after word processing fea­
tures: easy editing, on-screen text 
formatting, simultaneous document 
printing, and much more. NorthWord 
can be integrated with other North 
Star software packages to produce 
customized letters, labels and 
reports quickly and efficiently. 

MailManager-
MailManager enables you to com­
pile and maintain complete organ­
ized mailing lists. Lists are easily 
accessible and can be compiled 
with a great deal of flexibility. Entries, 
corrections and deletions are easily 
made. The North Star MailManager 
can print your list on individual enve­
lopes, on mailing labels, or in com­
pact summary form. 

lnfoManager­
lnfoManager is a powerful list­
oriented, data management system. 
It will accept up to 50 categories of 
information for each record and has 
the ability to select and sort before 
printing. The North Star lnfoManager 
has power and flexibility for many 
applications: product inquiry, in­
ventory, customer/client records, 
calendar reminders, and as an easy 
way to fi ll in often-used forms. 

Generalledger-
General Ledger and Financial 
Reporting , two programs in one, 
maintains general ledger accounts 
based on such input as checks, 
bank deposits and journal entries, 
and uses the information in the 
general ledger to produce custom­
ized financial statements and 
financial reports. 

NorthWord is the central building 
block for all the North Star applica­
tion software to follow. Packages 
now being tested include other 
accounting and professional appli­
cation packages. For more informa­
tion or a demonstration, contact 
your local North Star dealer. 

NorthSloff. 

North Star Computers, Inc. 
1440 Fourth Street 
Berkeley, CA 94 710 
(415) 527-6950 
TWX/Telex 910-366-7001 



Text continued from pRge 24: 

out that the l/O instructions bear a 
surprising resemblance to memory­
reference instructions. The 6800 and 
6502 microprocessors actually 
allocate a certain portion of their 
memory address space to be decoded 
and to function as l!O ports . 

This technique, which can be used 
on the 280 and 8080 just as easily, has 
certain advantages in speed and ease 

Number Type 
IC1 74LS266 
IC2 74LS266 
IC3 74 LS30 

+ SV 

of use over direct 110 instruc­
tions . This technique is referred to as 
memory-mapped 1/0. An illustration 
of the logic associated with this 
method is in figure 5. For a more 
rigorous analysis of memory-mapped 
1/0, I refer you to the November 
1977 "Garcia's Circuit Cellar" article 
previously mentioned. 

The final area for consideration is 
the actual transfer of data to and 

+sv GND 
14 7 
14 7 
14 7 

ADDRESS 
BUS 

A7 

AS 

A3 

!OK 

2 

3 

4 

5 

6 

II 

12 

IC3 
74LS30 

Figure 3c: Another method of decoding an 8-bit address, using exclusive-NOR gates and 
an eight-input NANO gate. As in figure 3b, the desired port address is set up on switch­
es SWB thru SWl . 
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from the bidirectional data bus. The 
circuits of figure 4 and figure 5 tell on­
ly when the I/O operation occurs . 
Additional logic has to be provided to 
place data on the bus during an input 
instruction or to latch and hold the 
contents of the data bus during out­
put instructions. 

When the 8080 or 280 assembly 
language instruction OUT (N),D is 
executed, the contents of the ac­
cumulator, D, are placed on the data 
bus and written into device N. The 
same is true for the BASIC-language 
instruction OUT N,D. The data is ac­
tually valid during only a few clock 
cycles, perhaps 500 ns . Making this 
data available for longer periods of 
time requires the addition of an 8-bit 
latch: the latch is made from a set of 
clocked flip-flops. 

The output lines are attached to the 
data bus. When the proper output in­
struction is executed, signified by a 
strobe signal from our address and 
l!O WRITE decoder circuit as 

shown in figure 6, the contents of the 
data bus are transferred into the 8-bit 
register in synchronization with the 
processor clock signal. This combina­
tion of circuitry is commonly called 
an 8-bit latched parallel output port. 

External devices cannot be directly 
connected to the data bus for input, 
because of the possibility that in­
terference and bus-loading problems 
will result. A three-state buffer is used 
as a gate to allow signals from the 
peripheral device to be placed onto 
the bus at the appropriate time. 

During an input operation the pro­
cess used for output is reversed. 
When the proper input sequence is ex­
ecuted, signified by the appropriate 
output from the address decoder and 
l!O READ decoder, the 8-bit three­

sta te buffer is strobed into operation 
during the few clock cycles it takes 
for the processor to execute the input 
instruction. Logic levels present on 
the buffer input lines during that in­
stant become impressed onto the data 
bus and are transferred into the ac­
cumulator. Figure 6 shows the logic 
elements that perform these func­
tions. 

Add Parallel 1/0 to Your TRS-80 
I have been told that the TRS-80 

Model I is currently the largest-selling 
personal computer. Unfortunately it 

Text continued on pRge 38 



ThePaper Tig¢puts morebite into 

everYthijlgyouda 


The Paper Tiger strikes again. With a DotPlot'" graphics 
option that lets you make the most of your Apple 11; TRS so: 
or other personal computer. 

With DotPlot and available software drivers. 
you can print screen graphics, draw illustrations. 
write block letters, plot charts. And DotPlot 
includes an expanded, 2K-byte buffer. 

That's not all. Every Paper Tiger gives you 8 
software-selectable character sizes. 80 and 
132 column formats. Multi-part business forms 
handling. Forms control. Reliable stepper-
motor paper drive. Adjustable width tractor feed. 
Continuous duty cycle operation. Plus lots more. 
fApple II is a lrademark of Apple Computer Inc. 

iTRS·BO is a 1rademark of Radio Shack. a division of Tandy Corp . 


The Paper Tiger costs only $995. The OotPlot option only 
$99 more. But don't let these low prices fool you . Because the 

Paper Tiger is rugged enough to stand up to the 
most demanding printer-plotter requirements. 

For the name of the Paper Tiger dealer nearest 
you, call toll-free 1-800-343-6412 (except Massa­

chusetts, Alaska, and Hawaii). 
Integral Data Systems. 14 Tech Circle, 

Natick, MA 01760. (617) 237-7610. 

.I&\ Circle 15 on Inquiry card. 

~~Integral Data Systems, Inc. 
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GETIT

OFF THE


FLOOR 


Now that you have a shiny new 
computer terminal , what are you 
going to put it on? Computer Furni­
ture and Accessories makes a variety 
of furniture for a wide range of com­
puter applications. In combinations 
of six widths, three depths, and three 
heights. With "L" shaped returns, 
Micro shelves, data shelves, RETMA 
mounting, and printer stands. With 
optional drawers, doors, CRT turn­
tables, and casters. Sizes, shapes 
and colors designed to fit your office 
or computer room environment. Rea­
sonably priced and shipped from 
stock. 

Call CF&A. We'll get your system up 
where you can really put it to use. 

CPA 

Computer Furniture and 


Accessories, Inc. 

1441 West 132nd Street 


Gardena, CA 90249 

(213) 327°7710 
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Al5D 

Al 4 D 

Al3 D 
Al2D 

All D 
AID D 
A9 D 
AB D 
A7 

A6 

A5 

A4 

A3 


A2 


Al 


AO 


OUT • 

I /0 WRITE L.:>--------------' 
STROBE 

WRITE) to produce an 
register. 

IN • 

110 READ 
STROBE 

NOT USED FOR 
1/0 APPLICATIONS 

ADDRESS DECODING 
SET FOR PORT 7 

8 BIT LATCHED PARALLEL 
OUTPUT PORT 

8 BIT REG I STER 

LATCH Oil THRU 0 18 

DECODED 
OUTPUT 
STROBE 

Figure 4a: Block diagram of a typical parallel output port. The logic that decodes the 
8-bit port address was shown in three forms in figure 3. The signal from the address­
decoding circuit is logically combined with one of the control signals from figure 2 (110 

output strobe signal that activates the 8-bit output latch 

AISD---­

Al4 D---­
Al3 D­ - ­ ­

Al2D---­

All D-­ -­
AJoD---­

A3 

NOT USED FOR 
1/0 APPLICATIONS 

( 

ADDRESS DECODING 
SET FOR PORT 7 

8 BIT STROBED PARALLEL 
INPUT PORT 

A2 !-::>--- -------! 

AIL:.:>----- --- --1 

AO 

8 BIT 
THREE · STATE BUFFER 

STROBE 001 TH RU 008 

DECODED 
INPUT 
STROBE 

Figure 4b: Block diagram of a typical parallel input port. Note the resemblance to the 
output port of figure 4a. 
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Color communicates better. That's the obvious benefit of 
ISC's new CP/M®compatible desktop computer. 

What isn 't as obvious is how easy it is to operate the lntecolor® 
8963. Because the CP/ M operating system lets you choose 
from an abundance of prepared CP/ M business software. you 
don 't have to write programs unless you wantto. And with ISC's 
color-coded word processing program , you can take advantage 
of the 8-color graphics display immediately ! Color-enhanced 
programs are also available from Peachtree Software"' to handle 
your General Ledger. Accounts Receivable and Payable, Payroll. 
Mailing List and Inventory Management System. 

The lntecolor 8963 is complete with 19" CRT display, 32K 
of user RAM (now expandable to 64K), 591K dual 8" floppy di sk 
drive and a color version of Microsoft Business BASIC. At 
just $6395t. it's perfect for the small business. 

If you 'd rather get down to business than write programs. 
ask for a demonstration of the lntecolor 8963. Available at 
selected computer dealers, or contact your nearest lSC 
sales representative. 

tU.S. domestic price. Unretouched photo of screen. CP/ M is a reg istered trademark of Digital Research Corp. •TM Retail Sciences. Inc. 

ISC SALES RE PRESE NTATIVES: AL: 205'883·8660. AZ: 602/994-5400, AR: (TX) 214/661-!1633, CA: Alhambra 2131281·2280. Goleta8051964·8751 , lrvlno 714/557·4460, Los Angelos 2131476-1241. Los 
l\llos 415.1948-4563. Son Otego 714/292·8525. CO: 303/355-2363, CT: 2031624-7800, DE: (PJ\) 215/542-9876, DC: (VA) 703/569-1502, FL: F1 . Lauderdale 3051776-4800. Melbourno305/723-0766, O~ondc 

305'425-5505. Tallahassee 904/878·6642. GA: Atlonlo •041455-1035. HI : 608l524·8633. IO: (UT) 6011292·8145. IL: (No.) 3121564-5440. (So. MO) 8161765-3337. IN: (IL) 3121564·5440. IA: (Scou Counl~ 

~r~~~::d~~~d~:?~~~~?lfl~~~,&:~,~~'1tti~~JJ:8~~~~~~~Us"t~~~~,%06;~~!2~~~~r~~,~?J,~~~~~~~~i,~~m~~~g.~3, ~J~7~~1.~~ff~~ • 
2151542·9876. NV: (AZ) 6021994·5400. NM: 5051292· 1212. NY: MeUOlll(NJ) 2011224-6911. N. SyraC\JSO 3151699·2651. Falrpa~ 7161223-4490. Utica 3151732·1801 , NC: 91 !1'682-2383. NO: (MN) 


6t2i64S.5816. OH: CIOYOland 2161398·0506. Day1on 513/435-7684. OK: (TX) 214/661·9633. OR: 503/644·5900, PA: (E') 2151542·9876, (W) 4121922·51 tO, RI: (MA) 617n29-5770. SC: 803/798·8070. SD: 


(MNI 6121645-58•6. TN: 61 51482-5761, TX: J\us~~~;~rs93~~2~~t,·2~~tt~i.~\~{.~i~~)~1·2'J~~5~~~i:~1~li?t£:.t:~:g: ~f,(t"O,~~~~~~oo. UT: 8011292-8145, VT: (MA) 617n29·5770. 


EUROPEAN EX PORT S ALES: EUROPE: IMAI 6171681·9424. BELGIUM: Brussels 02·242·36-04. DENMARK: 02·913255. FRANCE: Rueil Malmalson 749-47·65. Paris 33-1 ·3<l6-4606. GREECE: Alhens 


66t~~-~t,IJJ;~~~'k?~~6t3:~~n~~~hR0~~~~~;:1~~~~16~9ii:JX:&~';;~~~~·g; 1~~3~~.'!~~Wi~';"~0~~Wi~~~ii.i"'.'°f~~~~'7~~~J>.6c~~;,;~'s~~Iffe~~~~~;-'~~"3~~n 
Ctmslchutch 796-210, Mell:io...11 ne 03·543-2077. S~,02·808·14il4 , Wetlmgton 644·585, CANADA: Dorval514/636·9774, Ottawa 6131224-1391, Toronlo416/787-1208, VancowM 604/684-9625, CENTRAL 

AN D SOUTH A~&i~'~\;t,Ri:1.:t~:'(~~~~lo;~~ro2~~: :r5'Ji~'e~'r~~m"X15~5~1%~:3e:~~~?Jo2=.rs~~~~~~~~i~~'o~iil¥~~: JAPAN: (Tokyo) 

KUWAIT: KuwM 438· 18011/2. LEBANON: Bel<UI 221731/2601 10.SAUDI ARABIA: Jeddah 27790, Alyadh 25083-39732. 


For sates and service 1n othor counuies con1ac1 ISC hoadqunrlors in Norcross. GA., U.S.A. 

Intelligent Systems Corp..,, 1nteco101 Drive · 225 Technology Park/Atlanta • Norcross, GA 30092 · Telephone 404/449·5951 · TWX 010-755-1581 
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110 WRITE L:>----------------\ 

74LS42 9II }
10 NOT USED 

8 

4 TO 10 
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 PORT FF 

6 7 PORT FE 

5 6 PORT FD 
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OUTPUTc 3 4 PORT F8 STROBES 
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DECODER 7 9 PORT FF 

6 7 PORT FE 

5 6 D PORT FD 
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Figure 4c: Schematic diagram of a circuit that produces eight decoded input-strobe signals and eight decoded output-strobe signals. 
The port addresses produced are hexadecimal FB thrn FF. Circle 18 on inquiry card. 



Combine the POWER of PASCAL 
with the MUSCLE of your MICRO! 
Get the tool to do your job right: 

PASCAUMT ® 


Compile in 
32KCP/M®! 
SYMBOLIC 
DEBUGGER 
INCLUDED 

Industrial features : 

Bit, byte & string 

manipulation. 


Floating Point math 


Inter rupt procedures. 


8085 Suppor.t . 


lnline assembly co e. 


Mult iple HEAPs. 


AMO 95 1 support . 


Note: Both compilers are 
exactly the same except 
for REAL implementation. 

Complete Syste 
for 
l250 

Includes all tliese 1 ms: 

• 	95 Page User 's Guide 

• 	 lndu$t r.ial/Scient1fic Compiler 
(Fldating Point ] 

• 	Commercial Compiler 
[ 1 8 digit BCD] 

• 	80urce code or run-t ime library 

• 	 Rascal/M Ltbrany 111 

P.ascal source 

• 	 Interactive Symbolic 
Debugging Package 

3.0 

ROMABLE 
8080/ZBO 

CODE! 
MINIMUM 
OVERHEAD 
1280 Bytes! 

Commercial features : 

18 digit BCD REALs. 

Program chaining . 

CP/1\11'" sequential and 
RANDOM Ftle 1/0 . 

User formatting 

r.out1nes. 


Dynamic Strings . 

Mult iple HEAPs. 

Printer Support. 

Note BCD Reals are 18 
digits with 4 fixed decimal 
places. 

Manual available separ ately for $30 r efL1ndable with system order 

master chargeVISA' 
Ttil IHlt ReaPOl CARO 

/ 1i Micr-oSYSTEMS \ 
1562 Kirigs Cross Drive 


Cardiff, C 92007 [714) 753-4856 


W e sti1p o 8'' s1ngfe density disks 
OTHER DISK FORMATS : LIFEBOAT ASSOC [21 I;] 80 0082 , FMG [TRS-801 [817) 294-2510 
'' CP/M tradeneme of DIGITAL RESEARCH PASCAi/MT trademark of MT MlcroSYSTEM S 
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74LS04lWR*l 

MEM WRITE 

A15 

A 14 


All 


A 12 

...._____,--..._ PORT F FFE 

OUTPUT STROBEA 11 


A 10 


A9 


AB 


A 7 


A6 


A 5 
 7 4 LS30 7 4LS 20 

A4 
PORT FFFE 
INPUT STROBEA 3 


A 2 


A 1 


AO 


lRD* l 


MEM READ 


Figure 5: Memory-mapped input and output . Some microprocessors do not have specific input and output instructions. In systems 
that use such microprocessors, the l/O port hardware is wired as a memory location; 110 operations take place using the memory­
reference instructions (eg: load-into-accumulator and store-in-memory instructions) of the microprocessor. This type of addressing is 
called memory-mapped IIO, and all sixteen lines on the address bus must be decoded to perform an 110 operation . 

Number Type +sv GND 
IC1 74LS377 20 10 
IC2 74LS244 20 10 
IC3 7404 14 7 L ATCHED 

PARA LLE L OUT PARALLEL INPUT 

B7 B6 BS B4 B3 B2 Bl BO B7 B6 BS B4 B3 B2 Bl BO 

DECODED 

OUTPUT 

STROBE 


c 
l...r 

c 

~ 
~ 

I _2 11 

IC3 
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0 -

I 

rh 
B BIT REG ISTE R 

~. ~i 1. ~t~. ~. 
I Q 2Q 3Q 4Q SQ 6Q 7Q BQ 

CK 
IC! 
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1i 

ID 20 30 40 50 60 70 BO 

3 4 7 8 13 14 17 18 

n n n n 
2 17 4 15 6 13 8 II 

Al A4 A2 A3 A3 A2 A4 Al 
- I 

lG 1IC2 
74LS244 

~ 21i L..r 

Yl Y4 Y2 Y3 Y3 Y2 Y4 YI 

18 3 16 5 14 7 12 9 

B BIT THREE-STATE 
BUFFER 

L> 

-!'> 
~ = g 

OECOOEO 
INPUT 
STROBE 

07 07 

06 06 

05 05 
04 04DATA 

BUS 03 03 
02 02 

01 DI 
DO 00 

Figure 6: Data connections in input and output ports. Once the proper port address has been decoded and combined with the read- or 
write-control signal to fonn an 110 strobe signal, the actual process of accessing the data bus for data transfer is relatively easy. 

For input to the accumulator (the most common pathway for 110), a three-state buffer is used in conjunction with the decoded 
input-strobe signal that controls the enable line of the buffer. 

For output from the accumulator, an 8-bit latch is connected to the data bus. During the execution of the output instruction, the 
contents of the data bus are clocked into the latch register and are latched there by the output-strobe signal. 
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i-; lex : 22647 ITGE CH . 

See us at NCC, booth 1228-1234 

people

whoplay1he


computer

specify


Verba1im® 

Vi rtuo o p rformers at 
comput r k yb ards deserve 
th ult illl c t in recording 
qu li ty. That's wh y you 
hould sp ify Verbatim 

brand d isk tt , minidisks, 
cartridge and lata cass tt s 
for your comput r or word 
proc ss ing sys tem. 
A t Verbat im, th whol mes­
sag is quality. W specialize 
in dig ital dat r rding med ia 
and hav I om the world 
lead r by tt i ng th standards 
for flawles , dropout-fr e 
magn ti m dia. Every iz , 
ev ry forma t, nd ava ilab l 
ev rywhcr . Orel r th em from 

your comput r supp lies dealer. 
Simply p ify Verbat im. 

For the name of your nearest 
V rbat im di tributor, all : 
800-538-1793 
In Ca li fo rn ia ca ll : 
(408) 737-7771 co llect 
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Switze rl and 
Te lephone: 41 (22) 34-90-55 



Number 
IC1 

Type
74LS125 

+sv 
14 

GND 
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IC2 74LS125 14 7 
IC3 74LS75 5 12 
IC4 74 LS75 5 12 
ICS 74LS155 16 8 
IC6 74LS04 14 7 
IC7 74LS04 14 7 
IC8 74LS30 14 7 
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Text continued from page 30: 

is not configured to be easily inter­
faced to the projects I present each 
month. The widely sold Level II 
BASIC, 16 K-byte memory version 
has no parallel 110 capability, aside 
from the single-bit cassette-motor 
control. With the addition of the ex ­
pansion interface, the user gets one 

parallel output port and one half (ie : 
4 bits) of an input port. If these ports 
are used, as Radio Shack intends, to 
drive a printer, then the only way to 
provide usable parallel 1/ 0 capability 
is to add a separate 110 interface. 

Considering the pertinent elements 
of the previous discussions, it is easy 
to construct both parallel input and 
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Figure 7: A complete, economical, parallel 110 interface circuit for use with the Radio Shack TRS-80 computer. or with other com­
puters that use a similar bidirectional data bus. This interface can be connected directly to the expansion connector at the rear of the 
TRS-80 keyboard/ processor unit, or it can be connected through the expansion-interface unit. As the circuit is shown here, there are 
six presently undefined additional strobes available on IC5. Th ese six strobes can be used to support three additional ports. Refer to 
figure 3 and figu re 4 to determine the proper selection of the 110 port address for this interface. 
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JEEE s100 There's a BIG+ in every interface that QT manufactures. That's because every one of our products is an improvement 
- over any other on the market. And every one is an S-100-based unit that meets the exacting IEEE standards. 

Co.UDATIDLE Most items in our BIG+ line are available as bare boards, a kit or a completely assembled and tested unit. 
lflCI'll ID What's more, we have the S-100 mainframe available for all our boards. 

EXPANDABLE+ DYNAMIC MEMORY(l6K to 64K) 
+ Works With Cromenco Systems + Bank Selectable Write Protect 
+ Uses 3242 Refresh Chip + Phantom Output Disable 
+ 4 Layers Mean AQuiet Board + Switch Selectable Output Disable 
Bare Board $ 49.95 32K Kit $369.95 48K A&T $494.95 
l6K Kit $295.95 32K A&T $419.95 64K Kit $519.95 
16K A&T $345.95 48K Kit $444.95 64K A&T $569.95 

z+ 80 CPU 
+ lK Ram On Board+ 2 Programmable Timers + Programmable Baud Rate Selection (110 to 9600) 
+ Switch Selectable 2 or 4 MHZ + On-Board EPROM May be Used in Shadow Mode, 
+ Power On Jump to On-Board lK or Allowing Full 64K RAM to be Used 

2K EPROM (2708-2716-2732) Can be + On-Board USART lor Synchronous or Asynchronous 
Addressed on any lK, 2K or 4K Boundary RS-232 Operation (On-Board Baud Rate Generator) 

Bare Board $ 45.00 A&T $229.95 
Kil $169.95 IK Memory Kit $ 12.00 

CLOCK CALENDAR+ + Simple Read Instructions Allow Simple 
+ Time of Day in Hours, Minutes and Seconds Interface to Basic, CPM, Etc. 
+ 24 Hour Time Format + Will Run With 4 MHZ Processors 
+ Month and Day Date Function + Can be Located at any Group of 41/0 Port Addressed 
Bare Board $45.00 Kit $99.95 A&T $149.95 

SILENCE + MOTHER BOARDS 
+ No Need for Termination + Fits in Most Mainframes 
+ Very High Crosstalk Rejection + 6, 12 and 18 Slots Available 
+ LED Power Indicator 

6-SLOT 12-SLOT 18-SLOT 
Bare Board $24.95 Bare Board $39.95 Bare Board $ 59.95 
Kit $49.95 Kit $89.95 Kit $129.95 
A&T $59.95 A&T $99.95 A&T $149.95 

ASK FOR THE FOLLOWING NEW INTERFACES: 
• 1/0 + • Disk Controller+ 
• Video+ • Modem+ 
• EPROM Programmer+ • Mainframe+ 
Three of our newest dealers are: 

DAL-COMP PRIORITY ONE (L.A. Area) SANTA ROSA 
2560 Electro.nit Lane 16723 Roscoe Blvd. COMPUTER CENTER 
Suite 108 Se(lulveda,, CA 91343 604 7th Street 
DaUa1~ TX 75220 213/894-11171 Santa Rol;!l1nCA 95404 
214/3:>0-6895 800/423-5633 707/528-114!10 

Dealer Inquiries Invited 

COMPUTER 
SYSTEMS 

INC. 
15335 South Hawthorne Boulevard 
Lawndale, California 90260 
(213) 970-0952 
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expansion connector of the key­
board/processor unit or on connector 
J2 on the expansion interface. In 
either case, a separate +5 V supply is 
necessary to power the circuit. The 

parallel output ports for the TRS-80. 
The interface shown in figure 7 pro­
vides one input and one output port. 
The signals necessary to drive this in­
terface are available on the forty-pin 

Pin 
Number 

Signal
Name Description 

2 

3 

4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

17 
18 

RAS* 

SYSRES* 

CAS* 

A10 
A12 
A13 
A15 
GND 
A11 
A14 
A8 
OUT* 
WR* 
INTAK* 
RD* 
MUX 

A9 
D4 

row·address strobe output lor 16·pin
dynamic memories 
system-reset output, low du ring power· 
up initialization or when the reset switch 
is depresssed
column-address strobe output fo r 16·pin 
dynamic memories 
address output
address output
address ou tput
address output
signal ground
address output
address output
address output
peripheral-write strobe output 
memory·w rite strobe outpu t 
in ter rupt-acknowledge output 
memory-read strobe output
mul tiplexer control output for 16-pin 
dynamic memories 
address output
bidirectional data bus 

19 
20 

IN* 
D7 

peripheral-read strobe output
bidirectional data bus 

21 
22 

INT* 
D1 

in te rrupt input (maskable)
bidirectional data bus 

23 TEST* placing a logic Oon this li ne causes a 
high-impedance condition on address 
tines AO thru A15, data tines DO thru D7 ,
WR* RD * IN* OUT* RAS* CAS* and
Mux' · · · · · 

24 D6 bidirectional data bus 
25 
26 

AO 
D3 

address output
bidirectional data bus 

27 
28 

A1 
D5 

address output
bidirectional data bus 

29 
30 

GND 
DO 

signal ground
bidirectional data bus 

31 A4 address bus 
32 D2 bidirectional data bus 
33 WAIT* processor-wait inpu t, to allow for slow 

34 
35 
36 
37 
38 

A3 
A5 
A7 
GND 
A6 

memory
address output
address output
address output
signal ground
address output

39 on Level I machines: low-current +5 V 
output 
on Level II machines: no connection 

40 A2 address output 

Table 1: Description of function for the pins on the expansion port at the rem· of 
the TRS-80 keyboard/ processor unit. This pin assignment is also used in expan­
sion slots in the expansion-interface unit. This information is provided through 
the courtesy of Radio Shack, a division of Tandy Corporation . 

l 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40======= = = = = = ===== = = = 

Figure 8: The configuration of output pins on the expansion port on the rear of the 
TRS-80 keyboard/processor unit. See table 1 for an explanation of the function of each 
pin. 
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signals on the expansion connector 
are listed in table 1, and the pinouts 
are shown in figure 8. 

The schematic diagram of figure 7 
shows a port address FF. To se~ 
another port address simply refer to 
figure 3 and 4 and place the switches 
for the proper code . 

There are many other methods for 
implementing 1/ 0 capability. An 
8255 programmable peripheral inter­
face, a parallel l/O device, could 
have been used. The circuit I have 

I hope to enable many 
TRS-80 owners to build 
this 1/0 circuit and to use 
it to attach other "Circuit 
Cellar" projects to their 
computer systems. 

chosen to present is intended to be in­
expensive and easy to operate. By 
minimizing potential parts-acquisi­
tion problems and keeping down the 
software handshaking necessary 
when using large-scale circuits like 
the 8255, I hope to enable many 
TRS-80 owners to build the circuit 
and use it to attach other "Circuit 
Cellar" projects to their computer 
system. 

Those experimenters who hesitate 
to build hardware might want to pur­
chase the entire communications in­
terface. An assembled and tested 
unit, with power supply and contain­
ing a parallel port (for the Centronics 
printer) and a serial RS-232C­
compatible interface, is available. 
The complete communications unit, 
called the COMM-80, will be 
presented in part 2 of this article and 
is available for $179.95 from : 

MicroMint Inc 
917 Midway 
Woodmere NY 11598 
Telephone (513) 374-6793 

(New York residents please add ap­
plicable sales tax.) 

Next Month 
I shall complete the COMM-80 

presentation by discussing the con­
struction of a software-compatible 
RS-232C interface for the TRS-80 that 
has selectable data rates from 50 to 
19200 bps. • 

Circle 22 on Inquiry card . --+ 









KIMDOS 

Using Your KIM-1 with a 


Percom Floppy-Disk Drive 


Any owner of the MOS Techno­
logy KIM-1 knows the utility of the 
KIM's built-in audio-cassette inter­
face. But, any KIM-1 owner who has 
expanded his system knows just as 
well how inappropriate the cassette is 
for storing long files. The standard 
KIM cassette format is intolerably 
slow, and even using the Hypertape 
method (a faster cassette-storage for­
mat for the KIM), a 4 K-byte file 
takes a minute and a half to load, not 
counting the time needed to position 
the tape. 

The natural storage alternative is, 
of course, the floppy disk . However, 
there are some difficulties. A floppy ­
disk system requires a considerable 
amount of software to make it useful. 
In addition, many floppy-disk 
systems available today come with 
proprietary software for the 
8080/ 280 or 6800 processors . Inter­
facing such systems to a KIM-1 re­
quires the hobbyist to write his or her 
own 6502 software, working from the 
machine code for the other processor. 
While it is possible to do this, few 
hobbyists are willing to translate 
machine code to get their disk system 
up and running. 

I decided to interface a Percom 
LFD-400 disk system to my KIM-1 . 
The LFD-400 system contains a disk 
controller capable of controlling up 
to three 5-inch floppy-disk drives . It 
comes with complete, annotated 
source code for the 1 K-byte 
MINIDOS disk-operating system, 
written for the 6800 processor. 
MINIDOS allows the reading and 
writing of contiguous memory files, 
and is the nucleus of MINIDOS­
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Joel Swank 

4655 SW 142nd Apt 186 


Beaverton OR 97005 


PLUSX, a 6800-based disk-operating 
system sold by Percom. 

KIMDOS is a KIM-1-compatible 
version of the Percom MINIDOS. It 
allows a KIM-1 to read and write files 
that are compatible with the Percom 
format. This article will concentrate 
on explaining the workings of the 
KIMDOS software. The LFD-400 
system easily interfaces to the bus 
lines of any KIM-1 system (see table 
1); because of this, hardware inter­
facing will not be discussed here. 

The LFD-400 uses hard-sectored 

disks with ten 256-byte sectors per 
track and thirty-five tracks per disk. 
This gives 87.5 K bytes of usable 
data per disk. The controller board 
has sockets for up to 3 K bytes of 
2708-type erasable programmable 
read-only memory (EPROM}. 
KIMDO S has been written to fit in 
one 2708 device. 

The controller board requires 
unregulated power supplies of 
+14 V, - 14 V, and +8 V; or 
regulated power supplies of + 12 V, 
-5 V, and +5 V. The controller is 

Photo 1: The author's personal computer system. It contains the following commercial­
ly built equipment: a MOS Technology KJM-1 microcomputer, three 8 K-byte Digital 
Group static memory boards, a Percom LFD-400 floppy-disk controller and two 
Shugart 5-inch floppy-disk drives, a Southwest Technical Products Corporation 
GT-6144 graphics board, an ACT-IA terminal with Leedex monitor, an Olivetti TE-300 
hard-copy terminal, and several Lambda power supplies. Homebrew equipment in the 
system includes a programmer for erasable programmable read-only memories 
(EPR OMs), a programmable integrated-circuit tester, a calculator interface, the mother­
board, and the input/output (l!O) interface board. 

Photograph taken by John M Hannam. 
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For years many small business system buyers 

thought that in order to get "real" performance 
and enough storage to be a "real" bus iness system 
they would have to sacrifice the family jewels. 

But with the introduction of the moke Signal 
Chieftain ser ie office computers a lot of people's 
minds have been changed. 

Because we designed the hi gh ly re liab le 
hieftain mall business ystem with the most 

innovative combi natio n of performance and effi­
ciency around. 

At your fingertips there are 64 .000 characters 
of random access memory a nd you can address 
anywhere from 740.000 characters to 2 m illion 
characters'~ it h Smoke Signals's new double den­
sity controller. For larger concerns. there's a 20M 
b.'! te hard di k available. 

At a t ime when other small computer manu­
facturers tell you "you're on you r ow n". Smoke 
Signal offers an abundance of easy-to-use software 
programs uch as order en t ry. inventory control. 

e 
-
account receivable, invo ice entry, payroll. word 
processing and much. much more. There's BASIC. 
COBOL and FORTRAN - even a mult i-user BOS 
(Business Operating System) that allows for 
numerous users simu ltaneously. 

Chieftain systems 
starti ng at under $200.00 
per month display pe r­
formance on par with ys­
tems costing twice to 
three t imes a much. 

So call (213) 889-9340 
for your nearest autho­
rized Smoke S ignal dealer - he' ll be g lad to 
demonstrate the Chieftain's high re li abi li ty and 
ease of operation . For dealers only, circle 25 

All other inquiries, c irc le 24 

UIDIE SIGNIL ~ BBDIDClmNG 
:H336 Via Cn!inas . Westlake Vi ll ai?"e. Californ ia 9 1:l61. (213) 889-9340 



composed of twenty-seven transistor­
transistor logic (TTL) integrated cir­
cuits and the Z5023 universal syn­
chronous receiver / transmitter 
(USRT) on a 15.24 by 25.4 cm (6 by 
10 inch) two-sided printed-circuit 
board. Low-power Schottky (LS) 
components are used to reduce power 
consumption and minimize bus 
loading. 

Floppy-Disk Drive 
The Shugart 5-inch floppy-disk 

driw comes assembled and tested 
from Percom. A copy of the Shugart 
instruction manual is included in the 
system documentation; it is thirty­
three pages long, and contains 
schematic diagrams and complete 
specifications for the drive and its 
operating principles . Trouble­
shooting procedures are also detailed . 

Each disk drive must be set up to 
respond to a specific drive number. 
This programming is accomplished 
by plugging a shunt block into a 
fourteen-pin dual-in-line pin (DIP) 
socket. A seven-pole DIP switch can 
replace the shunt block; the drive 
numbers may be easily changed using 
the switch. 

Because the Shugart floppy-disk 
drive allows only three drive-select 
lines, the controller board in the Per­
com LFD-400 system uses only the 
drive-select lines that are numbered 

LF0-400 KIM Function 
Connector 

9 E-7 RST 
10 E·V R/W 
11 E-22 VMA 
12 E- U </>z 
19 + 14 v 
20 - 14 v 
21 +8 v 
22 +8 v 
23 +8 v 
24 E-22 ground 
25 ground 
26 ground 
27 E-A AO 
28 E·B A1 
29 E·C A2 
30 E-0 A3 
31 E·E A4 
32 E·F A5 
33 E-H A6 
~ E~ A7 

35 E·K A8 

36 E·L A9 

37 E·M A10 

38 E·N A11 

39 E-P A12 

40 E-R A13 

41 E-S A14 

42 E·T A15 

43 E-8 07 

44 E-9 06 

45 E-10 05 

46 E-11 04 

47 E-12 03 

48 E-13 02 

49 E-14 01 

50 E-15 DO 


Comments 

VMA always true on KIM-1 

or use regulated + 12 V 
or use regulated - 5 V 
or use regulated + 5 V 

Table 1: Hardware connections from the KIM-1 single-board computer to the 
Percom LFD-400 disk-drive controller. Also given is the function of each line 1~s­
ed. 

01 thru 03. A drive-select line for 
device 00 exists, and can be selected 
by the KIMDOS software; however, 
this line is not usually -connected to 
anything. With the addition of the 
proper jumpers to the controller and 
disk-drive boards, a four-drive disk 
system can be configured using device 
numbers 00 thru 03 . The Micropolis 
disk drive could be used for this pur­
pose, since it has a fourth drive-select 
line on pin 34 of the thirty-four-pin 
ribbon cable. 

Functions of the Controller 
The LFD-400 uses a crystal 

oscillator to time the data and clock 
bits from the drive. The data is 
separated from the clock bits and is 
shifted into the universal syn­
chronous receiver I transmitter. The 
USRT latches each 8-bit byte and sets 
a flag to notify the processor to read 
the byte. For a write operation, the 
USRT sets a flag when it is ready to 
receive data from the processor. After 
the processor has stored the data in 
the USRT, the data is shifted out, 
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merged with the clock bits, and is sent 
to the drive. 

The controller also takes care of 
maintaining the current sector count . 
The motor-control circuit contains a 
monostable multivibrator (common­
ly called a one-shot) that turns the 
motor off after about 3 seconds of 
nonuse . The drive select is a 2-bit 
number that is latched and decoded 
to select one of three drive-select 
lines, as discussed previously . The 
drive-select line for device 00 is not 
used. The step and direction bits are 
also latched. The track-0 and the 
write-protect lines are buffered for 
the microprocessor. Address de­
coding is provided for all controller 
addresses and for the 2708s. The data 
bus is buffered with 8835 three-state 
buffer devices. 

Hardware Modifications 
The only incompatibility between 

the KIM-1 and the LFD-400 lies with 
the use of a "low-true" logic conven­

tion on the SS-50 data bus. In the 
low-true convention, a voltage poten­
tial of 0.4 V or less is regarded as a 
true or binary 1 logic signal. This 
convention is used because the 8835 
devices are inverting buffers. 

The KIM-1 uses a high-true con­
vention on its data bus; potentials of 
3.5 V or greater are regarded as a 
true or binary 1 logic condition. To 
remedy this problem, I replaced the 
8835 buffers with their noninverting 
counterparts, 8833 buffers. Since the 
disk-controller board does not have 
sockets, the 8835s had to be un­
soldered . An alternative method 
would have been to write software 
that accepts and translates the in­
verted data coming from the con­
troller, but the software method 
seemed more difficult and error­
prone than the hardware method of 
replacing the three-state buffers. 

My KIM-1 system has regulated 
voltage sources of + s V, -12 V, 
and +12 V. I chose to bypass the 



Neweasy-to-use educational module. 

Yourbest tickettothe microprocessor world. 


Ideal for teaching.Yourself. Orothers. 

Tl's new TM990/189 niversity Module 
is a stand-alone learning lab. Fully as­
sembled and designed for maximum 
hands-on experience. Th ea e and sim­
plify learning and teaching. 

Outstanding features include power­
ful 16-bit microprocessor with easy-to­
lea rn, easy-to-use minicomputer 
instruction set; 45-key alphanumeric 
keyboard and ten-digit seven- egment 
display for easy assembly- language 
programming· ROM-resident software 
including system monitor for program 
debug and symbolic assembler; aud io 
cassette interface· easy-to-add EIA 
and ITY interface; lK-byte RAM ex­
pandable to 2K; 4K-byte ROM and 
2K-byte expansion EPROM socket; 
16-bit programmable I/O contro ller; 

user addressable LEDs and sound 
indicator. 

A 570-page tutorial text accompanie 
the module. It is a detailed guide for 
self-paced learning. Or the ba is for a 

OPTIONAL ACCESSORIES 

TM990/189 Kit K1 s12 .oo· 
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lowing options to TM9901189: 

1 . Asynchronous Communication port 
2. 	 On-board relay fo r audio cassette 

interface 
3. Off-board CRU expansion 

TM9901189 Kil K2 S34.oo· 
A RAM expansion kit that will double on­
board RAM from 1 K bytes to 2K bytes. 
·u S. prices . sub1ect to change wilhoul notice. 

three-hour university course. Chapter 
include an overview of microprocessors; 
programming exercises; assembly lan­
guage; memory systems; I/O concepts 
and des igns; software engineering; 
product development; a var iety of lab 
experiments, and much more. Also with 
the module: a 300-page user's guide. 

The University Module complete with 
tutorial te xt and use r 's guide is 
only $299.00. * 

To order your niversity Module 
contact yo ur nearest 
authorized Tl distributor. 
For more in formation, 
write Tuxas In trnments 
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Tuxas 77001. 
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LFD-400 regulators for +5 V and circuited the 0.001 ILF capacitor near 
+12 V and drive the circuits that re­ the crystal , effectively removing it 
quire these voltages directly from the from the circuit. According to the 
system power supply . I fed the engineers at Percom Data Corpora­
-12 V source into the - 5 V tion, no one else has reported this 

regulator on the LFD-400 to obtain problem. 

that regulated voltage. There are five ten-pin Molex con­


The only other modification re ­ nectors on the controller board. 
quired was due to a problem with the Mates for these are avai lable from 
oscillator circuit, which did not Percom; however, it may be more 
always start when the system was convenient to simply remove the Mo­
powered up. To correct this, I short- lex connectors and replace them with 

2a 

Hexadecimal Function When Used as Input 
Address 

ccoo Read USRT status: 
bit O = 1 means disk unit ready to send byte to computer 

at address CC01 during read operation 
bit 7 = 1 means disk un it ready to receive byte from computer 

at address CC01 during write operation 
CC01 Address used to transmit data from disk drive to computer during read 

operation 
CC02 During read operation , bits O thru 3 contain current sector number in 

binary 
CC03 Drive status byte : see table 2b. 
CC04 Accessing this location with a load instruction (LDA) causes a read 

operation to take place 

2b 

Bit Value Meaning Table 2: Memory addresses used by 
the LFD-400 disk-controller board. 

0 

1 1 

Wri te-protect notch in disk 
covered; disk is pro­
tected 

Head is al track O 

Communication takes place between 
t/1e disk and the computer via 
memory-mapped bytes as listed. Table 

2 
3 

4 

o Drive motor is on 
0 Drive circuit Is ready to 

write to disk 
Sector pulse: drive detects 

sector hole 

2a gives the function of 5 bytes used 
for input from disk to computer. Table 
2b defines the permissible values of bits 
in the drive-status byte (hexadec imal 

5 

6,7 

Index pulse; drive detects 
specia l index hole 

Binary number of drive 
selected (01 thru 03) 

location CC03) . Table 2c gives the 
function of 7 bytes used to control out­
put from the computer to the disk. 

2c 

Hexadecimal Funct ion When Used as Output 
Address 

CCOO Defines va lue that controller will recognize as the SYNC byte at the 
beginning of a read operation ; hexadecimal FB used In Percom format 

CC01 Address used to transmit data from computer to disk unit during write 
operation 

CC02 Defines value that controller will recognize as the fi ller byte (written 
after trailer until disk motor turns off): hexadecimal FF used in this 
software 

CC03 Data to select drive and head-movement direction: 
bit 4 = direction of head movement: 1 =In, 0 =out 
bit 5 = step pu lse bit; causes data-transfer head to 

jump to next track in direction given by bit 4 
bits 6, 7 =binary number of drive to be selected 

CC04 Accessing th is location with a store Instruction (STA) causes a write 
operation to take place 

CCOS Accessing this location with ei ther a load (LDA) or store instruction 
causes a motor-on pu lse to be sent to the disk drive 

CC06 Accessing this location with either a load or store instruction causes a 
motor-off pu lse to be sent to the disk drive 

another type. The pin numbers on the 
controller board and the KIM-1 
equivalents are given in table 1. 

Software and Hardware 
Interaction 

All · communication between the 
microprocessor and the disk con­
troller takes place through hexa­
decimal memory addresses CCOO 
thru CC06. Because address lines A4 
thru A9 are not decoded, addresses as 
low as hexadecimal CClO to CC16 
and as high as hexadecimal CFFO to 
CFF6 also respond identically; but 
these addresses are not used. A com­
plete list of controller addresses and 
functions is found in table 2. 

The data on each floppy disk is 
arranged in thirty-five tracks or con­
centric circles. The motor rotates the 
disk at 300 rpm - one rotation takes 
200 ms. Each track is divided into ten 
sectors in this hard-sectoring scheme. 

In hard sectoring, the sector 
boundaries are detected by means of 
physical holes punched through the 
recording surface of the disk. As the 
disk rotates, these holes pass between 
a light-emitting diode (LED) and a 
photoelectric detector. Percom 
floppy disks have ten sector holes 
evenly spaced around the hub hole of 
the disk, with a single additional 
index hole placed halfway between 
two of the sector holes. This index 
hole is used to identify one sector on 
the disk as sector 0. Timing circuits in 
the controller detect the shorter 
distance between holes when the 
index hole passes the photodetector. 
When the index hole is detected by 
this method, the sector counter is 
reset. 

Each sector occupies one tenth of 
the circumference of a track on the 
disk and passes across the disk data­
transfer head in 20 ms. Data is writ­
ten to the disk at a rate of 1 byte 
every 64 µs , theoretically giving room 
for up to 312 bytes per sector. It is not 
possible to fully use these 312 bytes. 
The Percom format uses a maximum 
of 287 bytes for leader, header, useful 
data , and trailer, with the data length 
variable from 1 to 256 bytes. Table 3 
details the format of data stored in 
each sector. 

Each track on the disk has ten sec­
tors . The sectors are numbered in 
decimal from 000 to 349. In this three­
digit numeral, the two high-order 
digits denote the track number in 
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WORD PROCESSING 
QUALITY OUTPUT 
for the Apple II is now affordable with 
IBM's Electronic Typewriters - Models 
ET50 (proportionally spaced), 60, and 
75. Our "Missing Link'" plugs directly into 
Apple's 1/0 BUS and to the IBM electron­
ics. It's fully isolated; uses no solenoids, 
linkages, baseplates, etc ; does not affect 
normal typewriter operation; does not 
void IBM's warranty or the availability of 
an IBM maintenance contract. The intelli­
gence on the card handles every thing 

totally "transparent" to the user . 
.---- (No peeks, pokes, etc.) IBM's 

attractive purchase plans on 
these sophisticated 
typewriters further reduce 

the barrier to Apple II 
Word Processing.WORD PROCESSING QUALITY INPUT 
The ET50 and 60for Wycliffe Bible Translators (a 3500 member missionary 
are currently priced organization which has already translated the New testament into 

over 100 languages) was the major design criteria in the develop­ at $1,590, leasing 
ment of the PTP (Programmable Text Processor) language and Manu­ at $85 per 
scripter word processing program. Since their conception in 1976, month, and 
PTP and MANUSCRIPTER have evolved within Wycliffe and are now several time 
working on 8080, Z80, and POP11 computers. The newest 6502 version pay plans are 
for the Apple II incorporates all of the sophistication and ease of use gained avail able. Check 
by this experience. (All the normal features as well as "virtual" disk storage, with your local 
merging of names and addresses, assembling new text automatically from a IBM sales 
paragraph library, conditional hyphenation, global search and replace, and represent­
much much more). The 130 page manual offered below describes all the features. ative for 

exact 
prices. 1,1111111111111111111111111111111111111111111111111111111111111111111111111111! 

: To locate your nearest dealer or to place your order: 
: CALL TOLL FREE 1-800-854-2003 ext. 895 -: IN CALIF. CALL 1·800·522·1500 ext. 895 --:- 0 MISSING LINK @ $225.00 ­-: O Missing Link Technical Manual @ $2.50" 
: O Manuscripter Word Processing Program @ $195.00 
: O Manuscripter Manual @ $9.95" 
: "Fully credited toward purchase -: Enclosed is my check for Bill VISA O Bill Master Charge O-: Card# --------------------Exp. Date ____-: Signature Name -----------­
• 
: Street Address ----- ------------------- ­
: City State Zip Phone _____ 
i1111111111111111111111111111111111111111111111111111111111111111111111111111'1 

WE DON'T PLAY BINGO: 
Our industry is blessed with fantastic interest but plagued by many who circle "Bingo" numbers 
purely for their entertainment value. Obviously the cost of all this free literature is ultimately paid 
by those who actually buy the products. If you're genuinely interested in our products we feel 
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which the sector is located. The low­
order digit specifies the sector within 
the track. When we prefix this three­
digit numeral with the number of the 
disk drive, we obtain the external 
drive/ track / sector (DTS) number, a 
four-digit quantity which is stored in 
binary-coded-decimal (BCD) form in 
2 bytes. 

For use in actual disk-addressing 
operations, the external DTS number 

is reformatted into a binary, internal 
drive/ track / sector number. The in­
ternal DTS number has the following 
properties . The number of the disk 
drive (1 thru 3) is stored in binary 
form in the 2 high-order bits of the 
first byte of the internal DTS number. 
The track number (1 thru 34) is stored 
in the 6 low-order bits of the first 
byte. The individual sector number (1 
thru 9) is stored in binary form in the 

Field Length in Contents 
Name Bytes 

Leade r 16 Bina ry zeros 
Sync 1 Hexadecimal FB to indicate sta rt of data 
Current DTS 2 DrivefTrack/Sector numbers of this sector 

number 
Backward link 2 DTS number of previous sector In file 
Forward link 2 DTS number of next sector In fil e 
Byte count 1 Length of data in this sector, in hexadecima l (00 means 

hexadecimal 100) 
Target address 2 Address of memory from which da1a was wri1ten 
File type 1 Indicator of the nature of the data 
Data 1 to 256 Da1a being s1ored 
Check sum 2 2-byte cyclic redundancy check sum of all bytes after 

sync byte 
Trailer 2 DTS number of first sector of this file, or execution 

address if this is las1 sector in this file 

Table 3: Table of sector fields and fom1at . The drive/ track/ sector (DTS) number, 
stored here in internal binary format , points to a given sector. 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~----. 

TRS-80 MOD II 

WORD PROCESSING 

'h 
(L{Ll][p>Da1s\j 

WORD PROCESSOR 

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

SPECIAL PACKAGE INCLUDES: 
• Wp Daisy™ word processor 
• Mail Merge™ mailing list package 
• I/OS operating system 


full CP/M™ & COOS 

!.. " compatability f...o 

~<lj
0Includes o


- Diablo, Spinwriter and -4.o.j 

Qume support c} 


- Printer spooling ~'li 

- so programs cP 


CPIM'" 

TM ot Digital Research 
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second byte. 
While the reformatting of the drive 

and track numbers from external to 
internal format involves only a sim­
ple decimal-to-binary conversion, the 
reformatting of the sector number 
employs a technique called alter­
nating-sector addressing. 

Why is alternating-sector 
addressing necessary? The sectors of 
the spinning disk pass under the 
read / write head consecutively, and 
there is no time between sectors dur­
ing which the disk-operating system 
can perform housekeeping functions. 
While KIMDOS is performing the 
housekeeping routines for one sector, 
the next sector is already passing the 
head . Since housekeeping and sector 
reading cannot take place simulta­
neously, reading the sectors in se­
quential order would require the 
computer to wait for a full rotation of 
the disk to occur to read the sector 
that passed the head during house­
keeping. Since every sector must be 
treated this way, only one sector 
could be read during each rotation of 
the disk if sectors were to be read se­
quentially. To remedy this problem, 
the sequential sector numbers are 
converted into alternating sector 
numbers. 

KIMDOS reads or writes alternate 
sectors on the disk; the disk must 
rotate twice for all sectors on the 
track to be read or written. The order 
of physical sectors is therefore not the 
order of logical sectors. In the two 
complete rotations of the disk, the 
physical sectors are read in the 
following order: 0, 2, 4, 6, 8 (first 
rotation); 1, 3, 5, 7, 9 (second rota­
tion). Sectors are accessed alternately 
to allow time in between data­
transfer operations for executing 
housekeeping routines. 

Each sector contains a sector 
header that holds information about 
the sector and the file of which it is a 
part. The first two bytes of the sector 
header contain the DTS number of 
the current sector; this is used to 
assure proper head position when 
reading. Each sector is linked via a 
forward pointer to the next sector and 
via a backward pointer to the 
previous sector. A forward pointer 
equal to 0 indicates the last sector in a 
file ; a backward pointer equal to 0 in­
dicates the first sector in a file. 

The header also contains a data­
length byte, a file-type byte, and the 

Text continued on page 158 
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The Imagination Machine offers 
more at Its price than any other 
personal computer on the market 
today. 
Consider these features: 9K RAM. 
with 14K BASIC in ROM,53-key 
typewriter keyboard. A fine resolu­
tion picture. generated on your 
television set or monitor in 8 colors! 

The only computer with color, 
sound, user programmability 
and expandability at $599. 
A built-in, dual-track cassette tape 
deck with 1500 baud rate, for APF's 
digitally recorded, " saturated'. ' 
tape programs. A built-in sound 
synthesizer. And two, built-in, 
game style controllers, w ith 
joysticks and numeric keypads. 

When you want to go beyond 
APF's library of educational. home­
and-persona l management or 
entertainment programs .. .when 
you want to create your own pro­
grams . . .you can. The Imagination 
Machine is programmable in 
BASIC and 6800 machine lan­
guage. The Imagination Machine 

is also expandable. Just add our 
"Bui lding Block". an optional. four­
port expansion device. and you 
can hook up a printer. telephone 
modem, and additional memory 
cartridge or mini-floppy disk drive. 
For the name of your nearest 
Imagination Machine dealer call, 
TOLL FREE: 1-800-223-1 264 . (New 
York residents call : (212) 758-7550) 
or write: APF Electronics. Inc. 444 
Madison Avenue. N.Y., N.Y. 10022. 

5599. Monufocture(s suggested reta il price. 

BPFelectronics inc. 

''YOUR LIFE WILL NEVER BE THE SAME!' 

See us at NCC, Booth 85 



(3a) 1 millisecond (3b) 2 milliseconds (3c) 5 milliseconds (3d) 10 milliseconds 

Photo 1: A 5-second exposure with ASA 64 Ektachrome brings out significant 
coronal detail twice per 25-exposure cycle. 

Photo 2: A minimal length exposure shows the beginnings of some promi­
nence detail and the inner corona. This exposure corresponds to the shortest 
nominal exposure time, 1 ms plus the minimum trigger-pulse width of 20 ms. 
Th e electromechanical system which is the Nikon MD-2 Motor Drive unfor­
tunately has a minimum shutter-open time on the order of 20 ms. Thus the ex­
posures nominally programmed at 1, 2, 5, and 10 ms were actually on the 
order of 21 , 22, 25, and 30 ms. 

Text continued from page 6: 

With this crucial timing step com­
pleted, I turned my attention to re­
fining the Pascal program shown as 
listing 1 in the March 1980 BYTE 
editorial. These refinements included 
one conceptual change and some 
trivial changes in the experiment's 
design. 

The conceptual change was that of 
adding a single long exposure made 
during the "slack time" interval at the 
end of the eclipse sequence during 
totality . As noted earlier, the model 
for the eclipse photography sequence 
used two manual inputs: one to start 
a sequence of diamond-ring ex­
posures followed by automatic total­
ity photography, and a second 
manual input to start the final 
diamond-ring sequence after a "slack 
time" for synchronization. My con­
ceptual change was to open the shut­
ter of the camera during this slack 
time, thus allowing one extremely 
long exposure to take place while 
waiting for the second manual input. 
Thus by specifying a smaller number 
of exposures during totality and a 
longer slack time, I would obtain this 
one long exposure. 

The relatively trivial changes began 
with the alteration of the table of ex­
posure times to provide a total of 
twenty-five different times instead of 
ten . In making this change I used the 
UCSD text editor to change the name 
of the table in every occurrence 
throughout the program. I also 
changed the initialization to provide a 
1, 2, 5 sequence of exposure times in 
each decimal order of magnitude. 
(See photo 3's captions for the values 
resulting.) 

Another relatively minor change 
was to allow multiple tries at alloca­
tion of the exposures, rather than fall­
ing inexorably into a run of the 
photography sequence. This change 
proved quite useful in the field where 
it provided a means of verifying that 
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(Je) 20 milliseconds (Jf) 50 milliseconds (Jg) 0.1 second (Jh) 0.2 second 

the computer had not died in the last 
minutes prior to totality. The pro­
gram also had to be modified to talk 
to a 40-character-wide field on the 
Apple II video display instead of the 
SO-character width available on the 
terminal I normally use. This change 
amounted to condensation of the 
texts displayed during the allocation 
procedures . The final form of the pro­
gram as used by the shores of Lake 
Jipe on February 16, 1980 is shown in 
listing 1. 

The final equipment check prior to 
leaving was the verification that the 
display on a 2-inch diagonal Sanyo 
television screen was adequate. A 
jumper cord once used to interface 
between a tape recorder and my old 
homebrew computer provided the 
means for routing the output of the 
Apple's auxiliary RF modulator to the 
Sanyo television. The display 
wavered a bit when running on the 
portable generator. It was a tiny 
display but adequately readable for 
my purposes. 

After this crucial experiment, the 
final detail was to make redundant 
copies of my eclipse application pro­
gram's disk, as well as the UCSD Ap­
ple Pascal system's disks Applel, Ap ­
ple2, and Apple3. Redundancy was 
important. If I were to have a direc­
tory crash due to dust or dirt while on 
the other side of the equator 11,000 
miles from home, a second chance 
would have been well worth it. 

On Tuesday morning February 5, 
we hastened to Boston where the air 
travel to Kenya began with a trip to 
New York's Kennedy Airport . The 
party at this time consisted of myself, 
Tully Londoner, Norm Whyte, and 
Laurel Allen. Rick Lutman, the fifth 
member of our party, would join us 
in Nairobi. In due course we boarded 
Pan American's flight 190, an 18-hour 
international puddle jumper with 
stops at Roberts Field, Liberia, and 
Lagos, Nigeria . The computer equip­

ment and telescope mount in addition 

to trunks and pack frames full of 

clothes, sleeping bags, and tools con­

stituted our luggage. 


On reaching Nairobi at about 8 PM 

that Wednesday, we met our guide, 

Iain Allan, and his associate Vince 

Fayad. Iain does business as Tropical 

Ice (Mountain Guides) Ltd, Post Of­

fice Box 57341, Nairobi, Kenya. 

Making the connection with lain was 

the only redeeming virtue of an other­

wise hopelessly botched set of travel 

arrangements made by our US travel 

agents (who shall remain anony­

mous). lain was our guide to the 

wilds of Kenyan culture for the next 

two weeks. His good humor and 

knowledge of local flora, fauna, and 

climate are highly recommended to 

anyone traveling in East Africa for 

purposes of game trekking or 

technical mountain climbing. lain 

wrote the guidebook on Mt Kenya 

and other climbs in Kenya. He also 

frequently guides technical climbing 

trips on Tanzania's Kilimanjaro, 

when not tackling various other 

challenging rock climbs in places as 

diverse as Nepal and Yosemite. 


As in any trip of this kind, there 

were some difficulties. The most 

significant (and in retrospect, com­

pletely avoidable) difficulty was the 

need to post a 30,000 shilling bond on 

our equipment with Kenyan customs 

on entry. We later had to recover our 

customs bond on departure (minus an 

exorbitant 10% fee exacted by the 

local branch of a major US multina­

tional bank). The fact that we had to 

post a bond at all was due to an un-


Photo 3: Black and white reproductions of the entire 
series of different exposures taken with the aid of the 
final version of the Pascal control program for the 
camera. Times are nominal shutter-open intervals 
stored in a table in the program. Actual times reflect 
a fixed lower-limit overhead of approximately 20 ms. 

(Ji) 0. 5 second 

(Jj) 1.0 second 

(Jk) 2.0 seconds 

(JI) 5.0 seconds 

(3m) 10.0 seconds 
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fortunate mistake by one of our par­
ty, a slipup which can possibly be 
avoided by readers in similar cir­
cumstances. 

When listing personal computer 
equipment being carried for such an 
expedition, never ever list its 
monetary value or speak of its value. 
To satisfy US customs, all you need is 
a list of serial numbers of your per­
sonal equipment carried abroad. This 
list can be used to advantage when 
entering another country. But if you 
give the customs officer at another 
country the list of items and values 
you prepared for your insurance 
agent, it is like waving a red flag in 
front of a bull. 

We had to post a customs bond on 
Norm's equipment using credit cards 
to obtain nearly $4000 in cash, then 
retrieve the cash bond at the end of 
the trip by pleading lack of time to 
Kenyan customs officials in order to 

get all the paperwork completed by 
our departure. We wasted two out of 
sixteen days figuring out all the 
"catch-22" -style sophistries of this 
problem. 

Kenya is a very British relic of a 
former era, where dual languages of 
Swahili and English dominate. lain 
pointed out that it would have been 
much more complicated in several 
countries in which he has traveled 
for purposes of mountain climbing. 
In one Asian country he has visited 
for climbing, lain points out, there is 
not even a recognizable set of paper­
work to be filled out. It was quite a 
relief to get back to a (relatively) sane 
United States at the end of the trip . 

So much for the bureaucratic pro­
blems of taking computers abroad to 
equatorial Africa . What about the 
engineering problems? We did as 
thorough a job of preparation as we 
could, yet would the computers and 

generator still play together when we 
reached our final encampment on the 
shores of Lake Jipe in Kenya's Tsavo 
West National Park? 

We answered this question by an 
ancient technique : crossing fingers 
and applying power. We arrived at 
Lake Jipe 2 days before the eclipse, 
after a 6-hour trek over some incred­
ible roads in Iain's Volkswagen bus 
with trailer in tow. The computers 
were inside the bus with seven human 
bodies and food packed with solid 
C02 in the famous Tropical Ice Box. 
All the rest of our gear was carried in 
the trailer. The roads we traveled 
from Amboseli to Lake Jipe included 
one 5-mile stretch of a semi-improved 
lava flow, an unmarked dead end 
which looked like the main road of 
two a l ternatives, and other 
miscellaneous "hazards" like herds of 
elephants and troops of baboons. 

The day before the eclipse, Norm 

Photo 4: A view of the equipment set up at the Tsavo West National Park campsite on the shores of Lake ]ipe. Norm was using a 500 
mm reflex lens with his camera; I was using my 1000 mm reflex lens. Th e two Nikon cameras were mounted on the equatorial 
telescope mount carted to Africa along with the 110 VAC generator in Norm 's fromebrew plywood shipping trunk. The A pple Pascal 
system is shown sitting in the bottom of its carrying case on top of a trunk. 
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Listing 1: This is the final version of my Pascal Eclipse Control Program as used in 
Kenya , February 16, 1980. Major changes from the previously published version in­
clude filling in the details of real-time execution and modifying the exposure table to 
provide twenty-five shots instead of ten. Also added was an interactive option to 
reenter the the exposures allocation phase so that different combinations of diamond 
ring and totality exposures could be tried. Initialization now puts in a symmetrical rising 
and falling sequence of exposure times from 1 ms to 10,000 ms. All interactive texts 
have been adjusted so that they will fit the 40-character width of the Apple's built-in 
video display. 

c N 0 T E S A B 0 U T T H E D E S I G N P R 0 C E S S 
( J 
( SLeP 1: High Level DescriPLion - begun November 22, 1979 

( This i; a firsl cul aL a Program lo simulate Lhe eclipse 

c PhoLo!lraPhY Process . and def i ne some of the neces sary !llobal 

( dala of Lhe Problem. 

c COMPLETED 11/24/79 

() 

( SleP 2 : Fill in allocaL ion details - ) 


c Achieve a comPleLe allocalion of the ecliPse camera c on­ } 


c trol funclion as evidenced bw ca l culation of a detailed Lime } 

( line for Lhe ec lipse event !liven various condilions: } 


c Given: } 

( n number of lo Lal i lw e >:Posures J 

{ Ro nun1ber of dia~ond rins e xposures J 
( t Lolali LY time l 
c s s lacK in allocaLed total i Lw Lime J 
c Then let us s eek Lhe follow in!I . , . J 
c dianoond ring Lime al 2nd conLacl } 
c * * dJ 

d2 
diamond r i n!I Li me al 3rd conLacL J 

c • z e>:Lra slack Cone half of d ia mond rin!I Lola! ll 
( * p anliciPalion Lime (half firsl diamond rin!I) J 
( reouired Lime for e xposures durin!I Lol a li LY J 
( 

* * A 
a allocaLed Lolalilw lime for exPosures J 

( * ,.: marsin Per frame in loLaliLw } 
( Theore11st > 
( d2•d3 derived from table of diamond ring fr ames J 
( A derived from table of totalilY frame s } 
( z = ( d2 + d3 1/2 J 
( P = d2 I " l 
( a=l- s - z } 

c x= Ca - Al /n } 
{ ) 
{ PROCEDU RES Deta i led Here Are ••. ) 
( initialize } 
{ nor121al i z e } 

c COMPLETED 12/16/79 J 
{ ) 

( SleP 3: Fill in Lhe simu l ated delails • . , 

( CreaLe a Pro!lram which uses the res ults of s LeP 3 Lo ) 

c "lo Lhrou!lh a deLaile d ti.r.oe l i ne of Lhe e >: Perilben l on PaPer ) 

( ( or lerminal screen I. Each evenl ( s huLler lrans iLio n ) 

( OPen-- ) close or close--) oPen will be nr arked b ~ a r ePorL of } 

c i Ls naLure and Lime of e~ ecuL ion rel aLive Lo ' s l ar l > si9n al J 

( } 

( PROCEDURES Delailed Here Are,.. ) 
( auai Lcue ) 
( diamond _rin!l _bursL J 
( LoLaliLY ) 
( ) 

( SleP 4: Ada PL lo real lime control - J 
( PuL in au!lmenLaLions of Lhe s ofLuare lo acLuall~ demon - J 
( sLrale oPeralion wilh Lhe NiKon F2A camera via a relay ) 
( Plu9!1ed inLo Lhe APPle II Game Paddle SockeL J 
( THIS IS THE FINAL FORM OF THE PROGRAM TO BE USED IN THE } 
c FJELD CONTROLLING THE EXPERIMENT •• , l 
( Necessar~ sleP: delermining a meLhod of ~easurin9 lime J 
( inLer vals from Lhe CPU clock uhich is consislenL uiLh UCSD ) 
( Pascal . Possibl~ use asse~bl~ lansuase subrouline . ) 
c J 

PROGRAM ec liPse_monilor_simulalion; 

CIJNST 

mlnlnoum_Pulse _w1dlh = 20 (milli s econds>; 

overhead_duralion = 210 Cm i lll seconds}I 

oPen_shu LLer _address = -16295 Csels ANO ouLPuL Lo "l") i 

c lose _shuLLer_address = -16296 CreseLs ANO oulPuL Lo •0•1; 

P o s L_rin!l~de l aY = 500 Cmill isecondsJ; 


TYPE 
seconds = INTEGER ; 
~illiseconds = INTEGER ; 
abs olu li!- Lille 

Rf CO RD Listing 1 continued on puge 58 

fired up the generator to supply 
power. We then set up our respective 
Apples. We naively thought that final 
programming details could be ac­
complished that day sitting in the 
tropical sun. But our preparations 
had neglected to include a canopy or 
sun shade. Norm's Apple worked 
quite well in the heat, perhaps 
because he had rigged up a sort of sun 
shade using his towel, two camera 
tripods, and a large piece of gaily col­
ored cloth. 

My Apple, however, had been bak­
ing in its carrying case all morning 
before I set it up . Its integrated cir­
cuits were hot to touch even before I 
turned it on. I turned it on and Pascal 
booted as usual. I entered my eclipse 
program and proceded to check it 
out. But after one or two allocation 
runs, the operation of the program 
was rather unusual and erratic. As 
often happens in such situations, I 
cycled the power switch in order to 
reboot the system's software. With 
this, the system simply refused to 
operate in a normal fashion! After 
leaving the system off for about 2 
minutes, I was again able to get it 
started. But it crashed again more 
quickly . 

My conclusion was that the direct 
sunlight was baking my computer, 
giving it the electronic equivalent of 
the sunburn I was so carefully 
avoiding for myself. It seems that Ap­
ples do not work too well when tem­
peratures are elevated to the point 
where components are too hot to 
touch. I estimate that the surface 
temperature of the main board at this 
time was in the range of 150 ° to 
180°Fahrenheit (66° to 82 ° Celsius). 
Noting the excessive heat, I just turn­
ed off the system and thought about 
strategies for keeping it cool and out 
of sunlight until the eclipse happened. 
That evening after sunset and before 
the nightly parade of hippos began, I 
verified that the computer was still 
functional. 

As it turns out, heat was not a 
problem the next day, February 16, 
1980. The day of the eclipse broke 
with a solid overcast, not an 
auspicious beginning. If first contact 
were to have occurred at 8:30 in the 

Text continued on page 66 
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Circ le 29 o n Inquiry card. 

~WANT TO BE KING 
~ OF THE HILL? 

Treat Yourself Royally with GIMIX 

Unique and Incomparable Boards 


and Systems ... DIP-switch Versatility 

for use with both SS50 (6800) and 


SS50C (6809) Systems (SWTP. etc.) 


32K STATIC RAM BOARD 
• SS50C Extended Addressing (can be disabled) 
• 4 separate SK blocks 
• Low Power 2114L RAMS (2 AMP TY P. for 32K) 
• Write Protect 
• Fully Socketed for 32K ......, I :I'~-
• Gold Bus Connectors ~ • ­ :,!9"' 
~--- ----., ___ ..:.. __·---~~ 16K .. $328.12 
---~----1 24K .. $438 .14 
J· .rr1~~0 32K .. $548.15 

16 & 24K Versions are socketed for 32K and require 
only addi tional 2114S for expansion. 
All GIMIX Memory Boards are assembled, burned-In, 
and tested at 2MHz. 

FACTORY PRIME STATIC RAMS 
2114L 450 ns. .. $5.90 200 ns . . . . $6.90 
4044 450 ns . . .. $5.90 250 ns . ... $6.90 

Add $5.00 Handling on Orders Undor $200.00 

THE UNIQUE GIMIX 
80 x 24 VIDEO BOARD

* Upper and Lower Case with Descenders* Contiguous Bx 1OCharacter Cel ls* Hardware Scrolling* X· Y Addressable Hardware Cursor 
It is the ONLY Video Board that 
gives you Software Control of: 
• A programmable RAM Character Generator plus 

2 EPROM Character Generators (128 char. ea.). 
• Selecting 256 Displayable Charac ters 	from 384 

available. 
• Normal or inverse video, full or reduced lntenslty

or combinat ions of these by both ASCII Code ana 1 

Bit 8. 
• GHOSTability - multiple boards at the same ad· 

dress. 
Fully decodedi occupies only 2K of address space 

Fully socketeo - Gold bus connectors. 

Assembled, Burned·in, and Tested at 2MHz. 


Deluxe Version ........... .. . ... $458.76 
Without RAM Character Generator .. $398.24 
Other Video Boards from .... . ... . $198. 71 

TH~ 
CLASSY 
CHASSIS 
• Ferro-resonant Power Supply 
• Heavyweight Aluminum Cabinet wi th fan and pro­

visions for two 5" disk drives. 
• 680016809 Mother Board, fifteen 50 pin and 8 DI P· 

switch addressable 30 pin slots - Gold Plated 
Pins. Fully decoded. .. ..... ... ....... $798 .19 

With Baud Rate Generator on Mother Board .. . $828,19 
32K SYSTEM Incomparable Fe~tures 
at a Comparable Price! ......... 1 ~9::f . 591Includes: Chassis, 6800 CPU, 32K M Board, 
Choice of 110 Card. 

16K Version of above ....... $1 ,374.49 

Phone, wrlle, or see your dealer for delalls and prices on our 
broad range of Boards and Syslems for lhe SS501SSSOC bus 
and our AC Power Control Products for all compu1ers.

c1m1xlnC. ~ 

1337 W. 37th Place • Chicago, IL 60609 
(312) 927-5510 • lWX 910-221-4055 
The Company that delivers. 

Quality Electronic products since 1975. 

~,'~i~x in"c'.'d GHOST' are Reg lslered Trademarks 
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Listing 1 continued: 
un il5 : seconds; 
LhousandLhs : milliseconds 

[N[1; 

i;;::,.osures = INTEGER ; 
an _e::F-osur e _de Lail = 

RECORD 
dur ation : ~ il l isecond5; 

uai Laft.er : noil l iseconds 
[N[l ; 

sLri ng_poinLer t STRING; 

VAR 
s ; STRING[ 12BJ ; 
cr as h_ahead : BOOLEAN; 

an_ in Le!1er : TNT EGER; 

>~ ' n 
c;j ~ Iha 

whi c h_r1n !I 

A • thC 
r in g_lin1e 
second _con LacL _rinS 
Lhird_conLacL_rins 
LoL_ Li no e 
Li n1e_ L0 Lal i LY 
n1a r9: in_ t f n1e 
cu r r ent. _ t i n1e 
hal LLi 11 1> 
ou ar t er _ tin1e 
slack _in_LolaliLY 
du n1 n1 ~ 
LoLal_elaF-s1>d_L im1> 
LoLaLduraLion 

n1a>: i n1un1 
lo La Lee ! i,.se 
r i n!:Lfr an1e s 
currenL_shoL 

tuenL~_f ive_ shoLs 

lr a nsien LshoLs 

IN TEGER ; 
I NTEGER; 
Cs econd . th i rd); 

absolu L1> _ Li••1>; 

abso luLe - Lime; 

a bsol ule_ Lime; 

absolul.e_ l.in1e; 
absoluLe _Liroe; 

absolule_ Lime; 

absoluLe _ Lime ; 

ab5 0Jut.e _ t.in1e ; 
absolule_ Lime ; 

abso luLe _ Li me ; 

abso lu Le_Lime ; 

absolu Le- Lime; 

absoluLe_ Li noe; 

a bsoluLe_ Lime; 


e>: Posure s ; 
e :-:Posures; 
e }:Posures; 
e :-:Po s u res ; 

PACKE D ARRAY(0 •• 241 OF an _e xPosure_detail ; 
PACKED ARRAY CO,,J] OF an _e xPosure _d1>Lail ; 

<<<< o"'en i ns "EUTILS.TEXT>>>> 

( Miscellaneous roulines used Lhrou!lhout Lhe Pr osram l 
c - - -> """- "'a!le ) 
c - --> geL_ Para~eLer ) 

c ---> error _aborL ) 

c -- -> s ub lracL_ Lime ) 
c ---> divid1>_Lime ) 

c - --> add _ Li11e ) 

c - --> n in L_Litt1e ] 

c ---> ) 
( )---> 
c ---> ) 

c -- - > ) 

c ---> ) 

PROCED URE new_page; 
VAR 

sLu ff : STR INGC 24 J ; 
c lear _screen : CHAR ; 

llEG IN 

clea r _screen := CHR<24); 
WRITELNCcl e ar_screenr s Luff ); 
WR ITELNC ' ' ); 
WRITELNC ' ' >; 
WRITE LN <s) 

END Cn1'w_ ,.ageJ ; 

PROC EDURE gel_P ararueLe r <VAR Li~e 

VAR 
a_s lr i ns : STR1NGC1 28li 
i : IN TEGER ; 

F-1>r iod : BOOLEAN; 

dec i ru al _count : INTEGER; 

fac t.or, r1>sulL : INTEGER; 


' ; 

absolu Le _ Li noe); 

PROC EDUR E add_a _digiL<PosiLion INTEGER l ; 
VAR 

d1siL ; INTEGER ; 
BEG IN 


d isi L : = <OR D< a_s l rin.ic..osilionl >-ORDC ' 0' )) ; 

IF F-er iod THEN 


BEGIN 

Listing 1 continued on puge 60 
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. 360 361. 355 356 
350 351 . 345 346 . 340 341. 335 336 . 330 331 . 325 326. 320 321 
315 316 . 310 311 

• 305 306. 300 301 . 295 296 . 290 291. 285 286 
280 281 . 275 276 . 270 271 
265 266 
260 261 
255 256. 250 251 
245 246 
240 241. 235 236 
230 231 
225 226 

, 

362 363 364 
357 358 359 
352 353 354 
347 348 349 
342 343 344 
337 338 339 
332 333 334 
327 328 329 
322 323 324 
317 318 319 
312 313 314 
307 308 309 
302 303 304 
297 298 299 
292 293 294 
287 288 289 
282 283 284 
277 278 279 
272 273 274 
267 268 269 
262 263 264 
257 258 259 
252 253 254 
247 248 249 
242 243 244 
237 238 239 
232 233 234 
227 228 229 

lOADE I H ~NNQVATIONS 
• 40, ao Qr 12<)'.cotumns (sottW-re selectable) 
• Non-thermat paper, pin feed 
• 125 CPS, 70 lin$B per minute 
• 9 x 7 dot matrix 
• Vertical format unit 
• 96-character ASCII (upper and lower case) 
• Adjustable forms width to 9'h" 
• Parallel and serial (RS-232C) 

Interfaces avallable 

OUR UNIT PRICE 

$795 Parallel 
$895 Serial (RS-232C) 

For more Information contact: 

MICROTEK, Inc . 
9514 Chesapeake Dr. 
San Diego, CA 92123 
Tel. (714) 278-0633 
TWX 910-335-1269 
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Listing 1 continued: 

decimal_counl : ::: deci~al_counl + 1; 
IF decimal _counL < 4 THEN 

BEGIN 
Lime.LhousandLhs := Lime.LhousandLhs 

t < < 1000 JI: di Si L l DIV facLor li 
facLor .- 10 * facLor 

END 
ENC• 

ELSE (before Period) 
Lime .un iLs .- <Lime .units* facLor l t disiL 

EN[l; 

BEGIN CseL_para meLer) 

PAGE< OUTPUT l; 
t.inie.unit.s :::: o; 
Lime.LhousandLhs := o; 

IJHILE (( Lin1e.uniLs=Ol AND< Lime.LhousandLhs=Oll DO 


E<EGIN 

facL or := 10; 

decimal_counL := o; 

Period : = FALSE; 

IJRITELN( s ); 

READLN!a _sLrinsl; 

FOR i := 1 TO LENGTH( a_s lrin9) DO 


BEGIN 

CASE a_sLrinSCiJ OF 


1 1 1 
I 0' , I 1 1 rI2 ' r 3' J' -4' f 

/ 5' r 6'J 1 7' r 8'r 1 9' : 
add_a_ dig iL( i H.. 
Period := TRUE 


END 

END 


END CWHILE)

END CseL_ParameLerJi 


PROCEDURE error_aborL; 
BEGIN 

ma >dn1uin :::: 250 ; 
LoLal _ecl i Pse := 200; 
rins_fra~es := 25; 
IJRITELN<'Unrecover able error in daLa' ); 

crash-ahead : = FALSE 


ENIH 


PROCEDURE s ubLrac L_Lime!a1b : absoluLe-Limei VAR c : absoluLe_Lime)i 
BEGIN 

c .Lhou sandLhs := a.Lhou sandLhs - b.LhousandLhs; 
sisn1a != o; 
IF c.Lhousandlhs < 0 THEN 


BEGIN 

c .Lhou s andlhs != c.Lhousandlhs t 1000; 

si !l111a := -1 

EN!l; 

c.unils := a .units - b.uniLs 


ENDi 


PROCEDURE divide_ Llme< 
VAR a : absoluLe_Limei 
b absoluLe_ Limei 
n INTEGER 

); 

C a ( - - b DIV n ) 

VAR 


Pio : INTEGERC16Ji 

BEGIN 


a.t housandt hs := o; 

a.units := o; 

n :-= b.unils ; 

0 : = " * 1000; 
o := o t b.Lhousandlhsi 
o : ::: o DIV n ; 
P : = o DIV !OOO; 

IF P < 32768 THEN 


a.uniLs := TRUNC(p); 
p : = (1 - ( 1000 * p ); 

IF P < 32768 THEN 


a.Lhousandlhs ! = TRU NC<Pl 

END; 


PROCEDURE add_ Li me<a1b : absoluLe- Limei VAR c abs olute_ t i me); 
BEGIN 


sisma := a.LhousandLhs t b.Lhousandlhs; 

c.LhousandLhs := sisma HOD 1000; 

c.unit.s !== a .un its t b.uniLs t <sisma DIV 1000) 


END; 

PROCEDURE Pri n L_Lime<a : absoluLe_Lirue) ; 
VAR 

z1000 1z l OO : STRINGCJJi 
BEGIN 


IF a.LhousandLhs < 100 THEN zlOOO : ~ ' O' ELSE z lOOO := , , ; 

IF a.Lhousandlhs < 10 THEN z100 :~ 'O' ELSE zlOO ' ­ . 

IF LENGTH(s) > 25 THEN s := COPY<s .1. 2s> ; 

IJRI TELN< s , a.u ni Ls,' • ' , z lOOO, z100 1a. Lhou sandLhs l 


Listing 1 continued on page 62 
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The Solution Store 


Your Computer Store for the BO's. 


MicroAge Computer Stores were de­ From systems consulting to training computer stores of the future. 
signed for the 80's . . . and beyond. and installation. In all these. we ore Don't just toke our word for it. Visit the 
Designed to provide solutions. not the acknowledged leaders. the in­ MicroAge Computer Store nearest 
just to sell hardware. From systems dustry pioneers. The model tor all you. You'll leave with a whole new 
integration to easy-to-use application idea a bout what a computer store is 
software. From research and develop­ a ll about . . . and w ill be for years to 
ment to warranty seNice and repair. come.MicroAge® 

coMPurer srores Circle 32 on Inquiry card. 

Paradise Valley Mall 1220 Melbourne Or. 2525 N. Scottsdale Rd. Spring Valley Rd. & Cail SI. 2612 East Broadway 24 West Camelback Rd. 
!Cactus Rd. & Tatum Blvd.] Hurst Texas Scottsda le. Arizona Richardson. Texas Tucson. Arizona Phoenix. Ar izona 
Phoenix. Arizona 

For franchise opporlunilies , contact the director of franchising, (602) 967-1421. 
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RAYGAMCO 


JOIN 

NOW! 


BIG SAVINGS 

ON EVERY 


ITEM! 

Become a member of 


RAYGAMCO 

Computer Discount Club. 
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TOLL FREE. EXCEPT CA 

Store Hours: 800-854-6455 
Sat 10-6, Sun 12-4, Tu-Fri 11-8 

RAYGAM, INC. 

6791 WESTMINSTER AVENUE 

WESTMINSTER, CA 92683 
TELEX 182274 (714) 891-2587 
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Listing 1 continued: 

END; 
<<<< o~en i ns "ENORHAL .TEXT>>>~ 

PROCEDURE normalize_ Limins; 
VAR 

i : INTEGER; 

PROCEDURE sum_up _rins<rins: INTEGER; VAR rins_ LoLa l absolu Le _ l-i rr1e); 
VAR 


index 1i : INTEGER; 

Lhis _rins : absoluLe_Limei 


BEGIN 

rins_ LoLaJ.uniLs · ­ o; 

r i ns _ LoLaJ . LhousandLhs . ­ PosL-rins_ dela~; 

FOR i ! = 1 TO rins_frames DO 


BEGIN 
Lh is- r i ns . units := o; 
Lhis_rins.LhousandLhs := LransienL_shols[rinsJ.wa i L_afLRr; 
add- lime( lhis _rins.rin,Llolalrrins_ Lolal H 
lhis_rins . Lhousandlhs := Lransienl _shols[rins J .dural ion; 
add _l i meC Lhis_rin.i. rins _tolal 1rins_ L0Lal)

ENO . 

END; 


PROCEDURE sum_up_ecliPse<VAR ecliPse_ Lol al absolute _ lime); 
VAR 


Lhis_shol : absolule_ Lime; 

index oi oJ : INT EGER; 


BEGIN 

ecliPse_ LoLa l .uniLs : = Oi 

ecliPse_ Lolal.Lhousandlhs := overhead_duraL ion; 

C Lhis c omPen5ales for Lhe minimum ~ail afLer one 
C fra me started and en ded duri ns lhe slac~ Lime periodl 
FOR i := I TO Lolal _ecliPse DO 

BEGIN 
Lh is_shol .1J nils : ~ O~ 


inde >: : o: <i - 1) HOD 2~; 


Lhi s _s hoL.Lhou sandlhs I• lwenL~ _ f i ve_ s hols[ind~xJ.wa1t_a f L~r : 


add _li noe( Lh i s_sho l 1ec 1 i Psi;,_ Lo La 1'ec1 iPse_ LoL a 1 ) ; 

lhi s_s hoL . Lhou sandLhs I • LwenLw _five _shoLs(indexl . dura Linn ; 

a<ld _t.i noe( Lh i s _sho l.ec l i1>s1L l0L a l rE! CliPse .. LoLal)


END 

EN[I; 


PROC EDURE ·nelinoi nar,. _al localion; 

BEGIN 


s != 'A Jl c1cat.ion of EcliPse Times ... ' ; 

neu _r-ase ; 


s := 'Tot.al li11e of ecl i Pse ' ; 

Prinl_ Linoe( linoe_ LoLa li L" J; 


\JRITELN< '---------------------------------------' ) ; 
wh ich_r in9 := second; 

sum_up _rins<ORDC wh ich_rinsl . s econd_conla c L_r ins>; 


s ! = ' Second ~onlacl Liro = '; 
1>r i n L_Lime( second_con Lac L_rins) ; 

which _rin 9 := third; 

sum_up_rin sC ORDCwh ich_rinsl.Lhird_co nlacl _r lng); 


s : = 'Third contact Lime = '; 

n i n L Li noeC t.hird_conLacL_rin s H 


ad•L Li noel second _con Lacl_r ins , Lhird_c on Lac Lr in 9 , r ins_ Li.me H 

s := ' Tol. diamond r ins t.in1e = ' ; 

Print._Li~e<rins_ ti~e); 

divide _ L i ~e<ou ar Ler _ lime1 second_conLac l _r ins,2)i 
s : '=: •Ant. l.c\Palion l ime ' ; 

,..rinL _ lin1e< ouarler _ t.ime); 


IJl\ITELNC'------ - --- - ------ - ----- - -------- --------' H 
su~_ uP _ecliPse( Lol_ Lin1a) ; 

s := ' Tolal ilv Li me ' i 

ninLLi noe< t.oL.. Li me); 

s := ' Harsin a t end LoLalilw '; 

nlnl_l inoe( s l ac l•. _ rn _ LoL a l i L~); 


div i de_ Li~e<hal~_ L1me . rin~_ limet2); 

s := ·r1i amon d r i ns slacK ' ; 
Prlnl _Lime<half _ Lime) ; 

add _ Li noe ( Lo l _ lime ' s l acK _ in _ Lola! i l" •lo Lal _dur a lion ); 

add _Llnoe( Lo La l _dura Li on• hal f _ Li noe' lo La L<lur a Lion H 

s := ' Total L1n1e iniliall'::I = ' ; 

Pri n L_ l.1rt1e( Lola l _ dur ol l.i o n); 


WR f TE:l.N( '-- - ·· ---- ----------- - ---------------- --- -- - - ------- -----' ) ; 
sub lracl_ l ime( Li me _ l o la l i l.'::I, to lal _dur a lion, rc1ar s in _ l i n1e ) ; 

s := ' Ha r sin for alJoca Lion = ; 


1 

Prinl_LimeCru~r gin_ L i me> 

END (prellm i nar,. _a llocaLion); Listing 1 continued on page 64 
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More than meets the eye. 

The new Series 5000 is mighty for its size . 

In more than several thousand ways! 
In fact , it's the first sma ll system offering over a 

megabyte of integrated mini-floppy capacity . And 
with its super memory management , you can have 
better than 300k of RAM in desk or desktop ver­
sions. But hardware is just the beginning of the story. 

It's the wide selection of software that rea lly 
makes this system mighty. 

Operating systems? Choose CP/M * with 
CBASICt-the most widely accepted ::;mall computer 
operating system ever. Or MVT-FAMOS,+"' a multi­
user, multi-tasking operating system with file 
management like the big guys, Or MICROCOBOL,tt 

· I radcmark ol D1t11 tdl Rc::.e:arch Inc. • • f rademark of "\VT M1crocompu1 r Sys1cms Inc. 

also for multiple users, but implemented in COBOL, 
familiar to commercia l users the world over. 

And applications programs for these operating 
systems number in the thousands. From rea l estate 
to accounting, taxes to inventory contro l. they're all 
avai lable at low cost-ready to ru n. 

W hen you add these software and hardware 
features to Industrial Micro Systems' reputation for 
rugged , reliable quality products you'll begin to see it 
al l. A lot more systems than your first glance reveals . 

See even more at your dea ler. Call us to find 
out the name of your nearest dealer. He'll tell you 
everything you need to know. And really open your 
eyes! 

t T rademark of Soflwilre Systems t !Product of CAP.( PP 

INDUSTRIAL MICRO SYSTEMS 

628 N . Eckhoff St. , Orange, CA 92668 , (714) 978-6966 


2800 Lockheed Way, Carson City, NV 89701 




Circle 35 on inquiry card. 

CP/M® 

SOFTWARE 


8080 Emulator 
RAID is a software-based system rivaling 
hardware emulators costing thousands of 
dollars. RAID is absolutely the most ad· 
vanced and sophisticated debugging sys­
tem ever developed for a computer. Fully 
symbol ic, including labels, operands and 
op-code mnemonics, RAID combines 
real-time and emulation modes in a single 
package. Tracing by prime path, indi· 
vidual instructions, subroutines and 
breakpoints is supported. Special feature 
allows emulation and real-time modes to 
function together for high speed emula­
tions. Other features include memory 
search facilit ies, disk access by track and 
sector, single-step, multi-step, block 
move, user-selectable radix, etc. Over 70 
commands in all. Requires 24K min. 
CP/M®2 system. 

Raid . ... .. ...... . .•.......•.. . ... ... $150 

Manual only .........................$ 25 


ISIS 1 Conversion 
ISIS1 to CP/M® conversion utilities permit 
CP/M® users to read or write files to or 
·from an ISIS 1 diskette. The package con­
sists of three utility programs that read, 
write and display the ISIS 1 directory . 

ISIS ' · CPIM" Utllltles ......... . ......$125 

Manual only ....... . .. . . . ... .. . ......S 5 


Floating Point Package 
'FPP' is a set of 8080 assembly language 
subroutines that provide 12 digit BCD 
ari thmetic funct ions for add, subtract, 
multiply, and divide . BCD arithmetic 
means no conversion errors and minimal 
conversion time. Source code is supplied 
on standard 8" diskette. 

FPP on CP/M* diskette ..............$125 

FPP on ISIS ' diskette .. .. .. . ...... .. .$175 

Manual only . . . . .................... .S 10 


'ISIS Is a trademark of Intel Corporation. 

·'CP/M" Is a registered trademark of Digital Re· 

search. 


Q·DF 
586 Sh~es Crest Road 
Birmingham, Al. 

Send check or money order to: 
P.O. Box 3373 A 
Birmingham, Al. 35205 
Phone: 205 933-1659 
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Ustfr1g 1 continued: 

PROCEDURE marsin_disPersali 
VAR 

mar ~in_Per _fra~e : absolule_ Lime; 
i : INTEGER; 


BEGIN 

divide_Li~e(~ar ~in _PEr - ~ran1e , marsin_ Li~e.LoL al _ecl iP ~e); 
FOR i : = 0 TO 24 DO 

Lwent~_fi ve_shotsCiJ . wai l_afler : = 

LwenL~_five_ shotsCiJ.wail_afler + 

( 1000 * marsi n _per _f rarue .un ils) + 

harsin _Pe r _fr ame.LhousandLhsi 


s != 'Hars in Per Lot. . frame '; 
Prinl_Li~e(n1ar~in _Per _frame) 

END Char9 i n _di sPersa l); 

PROCEDURE final _allocaLion ; 
BEGIN 


sum_up _ecliPse( LoL _ Lime ) ; 

s := ' Ad J us ted total Phase = •; 

Pri n t_Limel Lot_ LimeJ i 


add _ Li••e< Lo LU me . s lacK _ in _ LoLali L~ r LolaLduraLion H 

add _ tin.el LoLaLdura Lion, ha! f _ Lime r Lo LaLdur a Li on H 

s := ' Ad .Ju s t ed coffiruilffienls = ' ; 

PrinL _ L i m ~ LoL al - duralion> ; 


add _ Li ••e< Lot _ Lime , s lack _ in _ Lola! i L~ r Lola Lel aPs ed_ Linoe H 

add _ Lh1e( tot a l _elaPsed_ lio•e rr ins_ Li mer Lo Lal _eJ al"sed _ Linoe); 

§. := ' Tot.al e l a F-sed t. i me = '; 

PrinL_Linoe( LolaL.e l aPseo:LLi n.e ); 


WRITELN< ' ------~---------------------------------------------~ · J ; 
subLracL_ Linoel ti n.e _ Lola l i LY , Lo La Ldur al ion, ••ars in_Lime l; 
s : = ' Mar 9in afLer a l location= • ; 
PrinL_Lime(mar 9 in _ Lime> 


END Cfina l _aJlocaLion ) ; 


PROCEDURE al l oc _e xPosu res ; 
BEGIN 

rin~_fran1P.s : : 
(maximum - Lo La l _ec liPse) DIV 2; 


IF rins_frame s ( 2 THEN er ror _abor li 

s i ~ma := n1ax i~un1 - < Lot.al _ecliPse + <2 # ri n~_frame s>> ; 


LoL a J_ecl iPse := LoLa l _ecliPse + sisma i 

WR ITELN< ' ' ); 

WRITELN< ' E>:F" os ures maP : ' ); 

WRITELN( 'Firs t diamond ring • .rins_ rr arues> ; 

WRITELN( ' Tota liL\i ' rloLaLecliPse H 

WRI TELN( ' Second d iamond ring ' r rin9 _ fr ames ); 

WRITELNC ' --------' H 

WRITELN( ' TOTAL ' r rua x iruu m); 

WRITELN< '' H 

WRIT El.NI ' ' ) ; 

lolRITELN< 'Press return Lo con Linue' >; 

REl'IDLN< s l 


END Calloc _e xPos ures); 

BE GI N Cnorma l i~e_Lim ins J 

a lloc_e xPosures ; 

prel iffii n ar~_all oca t i oni 

~ar~in _dis~ersaJ ; 

final _allocaL ton 

END Cnor ma lize_ Lim i nsJ; 

PflOCEDURE no il li< Li n• e : INTEGER); 
EXTE RNAL ; 

PROCED UR E ref_ me~or~(address : I NTEGERli 
( Thi s Procedur e 11 5e5 LhP var i ant record Lechni<Jue Lo 


reference ~ n a 1Jdres ~ Pa5sed lo i l as a 16 b i L signed 

INTEGER. The APP i e- II h~rdYare will seL or rese L Lhe 

an nunci tl tor oulr=>ut.s of t..he Ganie I/O c onnector if Lhe 

a~~roPrj a Le addr esses are simF l~ r efer e nced b~ a Progr a~ . 


TYF·E 

PLr = I Cl·IAR; 


~en1or ~-a~cP~~ = (PoinLer , nu ~ber > 
Ct.h i 5 is a durt:UJ'd s La leme n L reo.u ired b~ Lhe s~n La:: o f 

Pasca1 v~ri~nL rPcords such a~ 1'~. eQ~r~" belou . The 
vari a nL r~~nrd ''Lric~·· i~ no l Lhe mosL ~lesanL ~ 3~ 
Lo re f eren c e ~n absolu~e h~rduare address , si nce it 
reGuires an i~Fleffienlali~ . -de . enj~n~ ~ssu~~Lion a bo u l 
vari~nL record~, i~ : Lhal a 16 biL s!~n~d Luo's com~l~~en L 
INTEGER L~P~ map~ biL for biL inLo Lhe 16 biL POSiLive 
in Leser valL1 o f n address .~Lor~d 1~ a Pas~5 l Pointer 
daL a L~Pe . 

) ; Listing 1 co11ti11ued on page 66 
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Breakout 

with our breakthrough! 


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

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

You get a fully Bell-compatible, originate only, Model 
103 modem. It offers full duplex communications, capabil­
ity at any speed from 0 to 300 bps. It fits right under your 
phone, is FCC certified for direct connection to the tele­
phone network and requires no AC power source. All 
required operating power comes directly from the phone 
line itself. 
Break out now by getting full details. 

Contact Universal Data Systems, 

5000 Bradford Drive, Huntsville, AL 35805. 

Telephone 205/ 837-8100. 

TWX 810-726-2100. Member IDCMA 

Patent Applied For 

"Confidence in Communications" 

Universal Data Systems 




Text cont-i11ued from page 56: 

morning as was the case in Montana 
last year, we would have missed the 
eclipse . But by the time of first con­
tact, about 10 AM, the clouds had 
dissipated somewhat in the hot sun, 
to the point where maybe 50% of the 
time the sun was obscured. What this 
early cloudiness did, however, was 
keep my Apple from getting too hot 
too soon. 

As the eclipse progressed, the air 
cooled off. Whether this lack of in­
solation due to the early phases of the 
eclipse affected the weather or not, it 
certainly helped guarantee the perfor­
mance of my Apple during the total 
phase of the eclipse. At 11 AM when I 
turned on the power to my computer, 
it was delightfully cool in comparison 
with the previous afternoon. The 
weather had also improved con­
siderably. We seemed by this time to 
be in a beautiful bowl of clear blue 
sky with the nearest clouds perhaps 5 
to 10 miles away . This perfect eclipse­
viewing weather lasted until well 
after the end of the event. 

The Pascal system booted proper­
ly , and I proceeded to set up the final 
allocation I would use. Because I 
wanted to take a few partial phase 
shots manually, I had decided earlier 
that morning to limit the shots of 
totality to 200 exposures, with 120 
taken during actual totality and the 
balance of 80 split equally between 
the two diamond-ring events . A slack 
time of 40 seconds was chosen to 
a llow for the extra long exposure 
toward the end of the eclipse. Just to 
keep verifying the operation of the 
computer, I kept reentering the 
allocation phase of the program every 
few minutes. 

Finally, at 11:21 AM, totality was 
heralded by a beautiful set of 
"shadow bands." After watching 
these last glimmers of direct sun, I 
removed the filter from my camera 
and gave the first manual cue to my 
eclipse program. I then had four en­
joyable minutes of direct viewing of 
the eclipse, its effects on the local 
animal life, a glimpse of sunlight still 
illuminating the upper part of 
Kilimanjaro, and the incredible col ­
orations of the distant clouds on the 
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Listi11g 1 continued: 

merr1or'=' :: 
RECORD 

CASE memory_access OF 

Po i nt.er ( a _Point.er- : P tr ) ; 

number : Ca_nugber : IHTEG~R l 


END; 

VAR 
anybyl~ ~ mor wi 
anYchar CHAI'.;; 

BEGIN 

anybyLe . a_number := addressi 

anYchar ! = anYbYle.a_Poinler1 

END Cref _memor y) ; 

PROCEDURE LaKe_PicLurelPhoLosraPh : an_e~1>osur e_deL a 1! i; 
BEGIN 

r ef _ ffien1ory(o~en _shuller_add ess ) ; 
mi ll ilPhoLosra1>h . duraLion); 
ref_memorYlclose_s huLLer_add r essl; 
mi 11 ii Pho Lo!!ra1>h, wai Laf Ler > 

EN D (LaKe_PiCLureJ; 

PROCEDURE initial i=e ; 
VAR 

r unnin!! _i ndex : INTEGER; 
BEG IN CiniLializeJ 

r ef _memor~<close_shuLLer _ address); 
c ur r enL_ l irue.unils := o; 
curr en t _ Lime.Lhousandths := O; 
curr enL-shoL := o; 
LwenL~_five _shoL s[OJ.duraLion + minimum1_Pulse-~1dLh 
LwenL~ _five_sho L s[lJ . duraLion : ::: 2 + minimum_1> uls e _widLh 
Lw en Ly_five _shoLs[2J.duraLion . - 5 + n1inio1uru_Pulse_w1dLh 
Lwen Ly_five_s hoLs(JJ,duraLion · - 10 + minimu~_Pulse_ui dlh 
Lwenty_five_shoLsC•l.duraLion . - 20 + ~ini~un1_Pulse_~idth 
LwenLy_fi ve_sho t sC5J.duraLion . - 50 + ru n i~un1_Pul se-~1 dLh 
Lwe nty_five _sho Ls[6J . dura Lion · - 100 + ru 1nia1un1_Pulse-~idlh 
LwenLy_fi ve_shotsC7J . dur a Lion ·- 200 + mini~um_Fulse_w1dLh 
Lwe nLy_ five _shoLs[8J.duraLion .- 500 + ~inin1un1_~ulse_uidlh 
L w e n L~ _ five_shoLs[9J.duraLion · - 1000 + mini~U~-Pu lse _ u 1dlh 
Lwe n L~_fi ve_shoLs[lOJ.duraL ion .- 2000 + n1in irt.um _ ~u l se_uidU1 
LwenLy_five_shotsC11J . duraLion := 5000 + n1iniruu m_Pulse-~1dLh 
Lwen L ~ _ fi ve_ shoLs[12J . duraLion . - 10000 + min1mun1_Pulse-~i dlh 1 
LwenLy_five_s ho Ls[1 J J, duraLion . - 5000 + mini~un1_Pulse _ w id Lhi 

Lwe nLy_fi ve_shoLsC l• J . duraLion . - 2000 + ~ini~uru_Pul se_u1 dlh ; 

Lwe nL Y-f ive _shoLs[ 15J . duraLion • - 1000 + minia1uru_Pulse-~1d Lh ; 
Lwen ty_fi ve _sho Ls( 16J . duraLion · - 500 + rui n im1u~_P ul se_ui dl~~; 

LwenLy_f iv e_shoLs[ 17J . durat ion .- 200 + ~iniruun1_Pulse_w idth ~ 
LwenLy_fi ve_sho t s[18J.du r a t ion ·- 100 + ruini~un1_~ul sE-~1 dLh ; 
LwenLy_ f ive_shoLsC19J.du r aLion . - 50 + miniffiun1_Pulse _w1 d Lh; 

·- 20Lwe n L~ -five_ shoLs[20J . duraLion I mini~un1_Puls~-~i d l h; 
Lwe n Ly _five _shoLs [ 21J . duraLion . - 10 + r.dn i11,un1_ P1..1 l SE-- •-H• lh ; 
Lwe n L~ _ five _s hoLs[22J.duraLion .- 5 ·t m1n1~u~_Pulse_~1 dlh ; 

Lwe n Ly_five_shoLs[ 23J.duraLion . - 2 + ~ini~um_~ul~~ - widL~ ; 
LwenLy_five _shoLs[24J.duraLion + ~ini~u~-~ul s - ~1d Lh ; 
FOR ru nnins_i ndex := 0 TO 24 DO 

L wenL~_five_shots[runnins_indexJ . waiL_ afLer 

LransienL _shoLs(OJ.duraLicn := 5 + mini~u~_fulsE-~1dL~r 
lr ansienL _ shoL~(lJ.duraLicn := 50 + min iA1U~-Pul;~_w1ciLh, 
FOR runnin!! _index := 0 TO 1 DO 

Lransienl_shots(runnins_ indexJ.waiL_afLer . - overhe~d_dur~l 1 ~~1 

~ := ' Re§Larlins lhe Prosraffi ' ; 
new_F-ase ; 
WRIT ELNI 'Enter 0 Lo end• 1 Lo conLinue ' ) ; 

WRI TELN <' Lhen ( re Lurn > ') ; 

REAO LN<a n_inLeser >; 


IF 	an_ in LeSer ) 0 THE N 

BEGIN 


s := 'Pre1i minar'-' dat..a ini li alizot.ion ' ; 
neu_Pase ; 
s : = ' Enler' number of e xposures'; 

Set. _Pararr1eler< dumn1":1 )7 

ma~imum E= duru~~ . u nitsi 


s := 'Enler e XPosures in lolal i l ~' ; 

REPEAT 


BEGIN 

~eL _~ara~eLer(dl1 ~ro~>; 

lotal _ecli1>se .- dum~~.uniLs 
END 	 Listi11g 1 continued 011 page 68 
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6809 PROCESSING POWER! 


~The Percom SBC/9™: A "10" By Any Measure. ___ 

only $199.95 

DO 

Available with either the new, powerful 6809 µ,P or an optional 6800-software-compatible 
6802, here are 10 beautiful reasons why the Percom SBC/9"' is not just another runner-up 
MPU/Single-Board-Computer card. 

O 	SS-50 bus direct , plug-in-compatible upgrade © Serial port includes a full-range selectable bit rate 
MPU. Requires no modification of the system generator. Optional subminiature 'D' connector 
bus, 1/0 or memory. provides RS-232 compatibility. 

@ Full-capability stand-alone single-board compu­
@ Extendable addressing via SS-50 bus baud lines ter. Accommodates a 6809 microprocessor or op­

to 1 Mbyte. Extendable addressing to 16 Mbytestional 6802 microprocessor without modifica­
or more through the parallel "super port. " tion. 

@ On-card 1 KROM monitor "auto-links" to optional @ Includes 1 Kbyte of static RAM. 
second 1 K PROM - if installed . Second PROM 

0 	 All on-card 1/0 is fully decoded so that adjacent may be used to easily extend or modify the prim­
memory space may be used. ary monitor command set. 

o Eight-bit parallel port is multi-address extension of @ ROM circuit may be jumper-wired for single- or 
system bus. Accommodates an exceptional vari ­ triple-voltage 2716 EPROM. 
ety of peripheral devices ranging from game pad­

dles and keyboards to memory management ® On-card power regulators simplify power supply 

modules. Connector is optional. design by minimizing regulation demands. 


Plug the SBC/9™ into your SS-50 Percom SYstem MONitor in memory. This allows you to leave 
system bus, and just that eas ily PSYMO N™ prov id es the usua l the detai ls of 1/0 software to the 
you 've upgraded to the new super­ ROM monitor funct ions in 1 Kbyte. It separate 1/0 device d rivers. 
fast super-powerfu l 6809 MPU wi th is easi ly extended and customized A PSYMONTM ROM is included 
such programming amenities as 10 because its unique " look-ahead " f ree wi th the purchase of an 
addressing modes, 16-b it instruc­ program struc ture fi rst. searches an SBC/9™. The Use rs Manual in­
tions, auto-increment/auto-decre ­ alternate command table. The ta­ c ludes a source listi ng. 
me nt and pos ition-independen t ble , if present, may be used to rede ­
code. Plus, you now have extended fine or extend PSYMON's™ com­ The 1 Kbyte ROM monitor fo r the 
addressing capabili ty, and opera­ mand set. SBC/9™ 6802 ootion inc ludes a 
tion under control of PSYMON™, And with PSYMON™, 1/0 is easily p r imary set o ( ty p ica l 68 00 ­
the most powerfu l and flexibi le 1 K d irec ted to any peripheral device - compatible monitor commands. As 
ROM 6809 operating system yet even a d isk system - through a for PSYMON™, the commands are 
written. Device Contro l Block table located eas ily extended or modified. 

Product s are avai lable at Percom dealers nationwide. Call toll-free, PE RCOM D ATA CO MPAN Y. INC 
C l~ II.I KIRBY GAn t. AN D JE_ Xf\5 7504 ~1-800-527-1592, for the address of your nearest dealer, or to 

12 141 212 3 11 2 1 order direct. Prioes and specillcalions subjecl to change wi thout notice . ['1EfillClM ]
' " trademark ol Percom Data Company, Inc. 



horizon. I used a second camera with 
a wide-angle lens to take several 
hand-held pictures. Eventually the 
moment passed as Norm announced 
the coming of third contact as 
predicted by his computer program 
running in conjunction with a Moun­
tain Hardware real-time clock. 
Perhaps a bit too late, I gave my se­
cond manual cue to my program, and 
l prepared to apply the lens cap to 
protect the camera and optics. 

The rest of the trip was, of course, 
anticlimactic. I had the satisfaction of 
having had my program work as 
planned, the good fortune of 
avoiding a repeat of the thermal pro­
blems of the day before the eclipse, 
and the knowledge that a significant 
improvement in eclipse viewing can 
be achieved using a computer system. 
We returned home the next Thurs­
day, and by Friday noon I was able to 
view the images photographed by my 
system during those 4 minutes in 
Tsavo the Saturday before. I don't 
know when I will next see a solar 
eclipse, but I am sure that whatever 
the state of the art of microcomputers 
at the time, I will be using one to im­
prove my automation of photo­
graphy of the 1980 eclipse. 

Articles Policy 
BYTE is continually seeking quality 

manuscripts written by individuals 
who are applying personal computer 
systems, designing such systems, or 
w ho have knowledge which will prove 
useful to our readers. For a more for­
mal description of procedures and 
requirements, potential authors should 
send a large (9 by 12 inch, 30.5 by 22.8 
cm ), self-addressed envelope, with 28 
cents US postage affixed, to BYTE 
Author's Guide, 70 Main St, Peter­
borough NH 03458. 

Articles which are accepted are pur­
chased with a rate of up to $50 per 
magazine page, based on technical 
quality and suitability for BYTE's 
readership. Each month, the authors of 
the two leading articles in the reader 
poll (BYTE's Ongoing Monitor Box or 
"BOMB") are presented with bonus 
checks of $100 and $50. Unsolicited 
materials should be accompanied by 
full name and address, as well as return 
postage. 

Lis ting 1 co11 ti11 11ed: 

UNTIL 
<Lola Lee ! iPs e 	 > 0) 

AND 
< t.a t,;; ) _prliF se ~ C1 '1:ir.1 11 1:1 ) i 

s : = 'En I.er l.ol,a I i L·; dura Li on ( ;e;c l · ; 
sleLJ>ara •"il.er( l.imP •. LoLal il>1 ); 
s : ;. 'En l.er s l ac t'. lin1e <sec)'; 
51el - ParameLer (s l a~K-i n _toL 3 l 1Lwl 

nm ; 
crash_ahead ! = TRUE 


END {iniLiali-e ) ; 


PROCEOURE auail_cue ; 
VAR 

a nYchar : PAfKFD ARRA Y[0 •. 01 or CHA1= 
BEGIN Cawai .cue )

WRITELN< ' ' ) ; 
WRITELN< " ) ; 

WRITELNC ' ' H 

WRTTEL NC'****************:!* ** I ' ' ; 

WRITELNl ' AualLine manual cue' ; 

l·JRTTE"l N( '*******************H' H 

UNI TR EAr•I :~ , anycfoar, J ,(I , () ) 

EN[I CawaiL. ru e ); 

PR OCE DURE dt~~ond _rJn 4 hu r s Li 

IJAR 


. i : INTFr.ER; 

BEGIN Cd1 a~ond rin ~ _huriLl 


FOR i := l rn rln s fr d ~ft~ DO 

BEGH< 

TF i:loi r h rin'l ~ ''<•rar.j TllE tl 
::i i e Ftc t.urp( t.r ;:. :; -:i ienl _ st-, .lt..::::: •:iJ , 

n sr 
af"o rtr t .J r t3< l ;-- ar.-lerit_sho l:5. !:l~ J 

mu ; 
o.i l li<Pos l. r1n !< rlP l "O" ) 


ENn {diorrion d _rfn!EI 1-.1 1r :. I ~• 


PROCE DURE LoLaJi .,, ; 
VAR 


e x Pos ure_counL : INTEGER; 

C>IClic_choice : IN TEGER; 


BEGIN ao Lali LY) 

WRITEUH 'E•e.il n Lola I i LY seou=nc e ' 1; 

c~c l ic_choice := o; 

FOR ei:Posure_coun : = I TO LoLal _e c l i Pse DO 


BEGIN 
l.at.p_ p; c Lur e( t ....en L,. _f i ve_s ho Ls [ c >1 c 1 i c_choic" J ) ; 
cYclic_choice := (c>1clic_c ho ice + l ) MO~ 25 

[N[1; 

WR I TEL N< ' End l. i, a I 1 i>1 seauen c e: ' ' 

END CLolaliLY ) ; 


PROCEDURE sum~ari ze : 
BEGIN Csummari re) 


tJRI TELN< 'r:·r- pc;r:;, re l urn l.o end Pros,..ar.. ' \ ; 

READ LNI s) 


END Csuffi nrarjz ~J ; 

PR OCEDURE perfor~_ er l lPSe- dan c e ; 

8EGIN 


awa1 L_cue ; 
dian1o nd _ri n S t'i11:--: I ; 

Loia l il y ; 


awat 1,,_c u e ; 
ref_ n1en1or ~Crlose .~ h L ti~ ~· ~ddr~~5); 

mi l I i( overhearl_dur a l1•Jl1 ); 
dianrond _r-i ns bu r ..; 

rnn; 

BEGTN Cec lir:-s e .~ 111ni1Jl.nr -s ir.1ul a l1 0 ~ ) 


an 1 n eser- : = I 00; 

UHTLE an _lnleser • O DO 

BE"GJN 
mi Li alt zf! : 

IF a n _10 l.e<iPr () THF~I 


BEGIN 
no 11rd 1 l .--~ LI r.1 1 n .3'; 
WRtTF.I N< ' '[ ~ 1.hi r:. ;.ir P•J Ir-~ r ": .: y ::: -'~ ~ , .. , 
RfAl"tl NC r. l ; 
IF LEllGTlll s \ ! r11c•1 , : - . , ; 

IF i I s CI] = 3' ) or: 'sC] ~ ) ) 7HC :I 


ENI• 

sun.mar 1 ze 

EN fr , rec-liFse _ rrn:m 1 t.n r - J,r:•l: l ;t :.J.. : 
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HOBS is an extended hierarchical data base 
system offering 

1. fixed length records 

2. Ille-level read/ write protection 

3. one-to-many set relationsh ips 

MOBS is a full network data base system offered 
as an upgrade from HOBS ... or ii may be ideal as 
your initial system. Unique and versatile, it adds 
these features: 

4. full network CODASYL-oriented data structures 

5. variable length records 

6. multiple levels of read/ write protection 

7. one-to-one, many-to-one, and many-to-many 
sets 

8. non-redundancy of data. easy updating 

9. occurences of a record type may own other 
occurrences of the same type 

10. a single set may have multiple owner and 
member record types 

MOBS-ORS. As an add-on to MOBS, the DRS 
system offers extraordinary flexibility In data base 
restructuring to meet new needs. 

11. Item, record . and set types can be added, 
deleted, or renamed In an existing data base as 
well as other data base characteristics. You can 
redesign the data base after ii is already on-line! 

HOBS and MOBS Packages include: 

• DDL data defin ition language analyzer/editor 

• 260-page users manual 

• OMS data management routines callable from 
host language 

• Sample appl ication program and DDL files 

• Relocator to re-org all rout ines 

• System specific manual for bringing up our 
software 

DATA.BA.st: 
M.A NAa.c:MCHT 

S.Y&TOI.& 

Circle 38 on Inquiry card. 

Write or call for free copy 
of 54-page "primer" on 
data base systems for 
micro-computers. 

a. Run under CP/ M (and similar derivatives) with 
Microsoft BASICS, FORTRAN or COBOL; under 
North Star DOS with North Star BASIC; under 
TRSDOS or NEWDOS with TRS Disk BASIC and 
with Apple DOS and Applesoft BASIC. Mach ine 
language callable forms also ava ilable. 

b. Up to 254 record-types definable in the data base; 
each record-type may contain up to 255 Item­
types; each item-type may be up to 9,999 bytes 
in length. 

c. Names of data items, records, sets, and files are 
wholly user definable. 

d. Command to add , delete, update. search, and 
traverse the data base. 

e. Straightforward use of ISAM-llke structures. 

f. Records can be maintained in several sorted 
orders. 

g. Written in machine language for maximum 
execution efficiency and minimal memory usage. 

h. Independent of types and sizes of disk drives. 
Support data base spread over several disk drives 
(max. 8) ; d isks may be mini- or full-sized floppies 
or hard disks. 

I. Available in versions Z80 (requires approx. 1 SK), 
6502 (approx. 26K), and 8080 (approx. 22K). 

Ordering and pricing Information: 
HOBS - Z80 $250.00 
HOBS - 6502 325.00 
HOBS - 8080 325.00 
HOBS/ MOBS Manual 35.00 
HOBS - Upgrade to MOBS 550.00 
System Specific Manuel (each) 5.00 

For machine lnnguage 
callable forms. add $75.00 

We ecccpl Vise and Mester Charge. 

When ordenng, specify inlendad 
use wllh ... 

1 North Siar OOS and BASIC 
2. CP/ M - Microsoft BASIC 4.XX 
3. CP/ M - Microsoll BASIC 5.XX 
4 CP/M - Microsoft BASIC Complier 

or FORTRAN·80 

N•me (pleaso print) 

MOBS- Z80 
MOBS· 6502 
MOBS· 8080 
MOBS/HOBS Manual 
MOBS • ORS odd-on 
MOBS • ORS Manuel 

$750.00 
825.00 
825.00 

35.00 
100.00 

5.00 

Add S2.50 handling fee tor 
non-<:ash order ($5.00 ou1slde U.S.). 
Indiana residents add 4%. 

5. CP/M - Microsoll COBOl-80 
6. TASDOS end TRS Disk BASIC 
7 . NEWDOS and TRS Disk BASIC 
8. CP/ M - machine language 

callable form 
9 Apple DOS and Appleso11 BASIC 

10. (Olhor versions coming) 

Phone 

Company Address 

Coty Sia le Zip 

Bank IIMasler Charge ti 
Visa II Expr. dale (ellher card) 

Finally, our software may cost a little more ... 
but It's worth a lot more In quality and versallllty. 

J\ilicr~ v
Datil Hase • : 
5ustems. Inc. 
Box 248, Lafayette, Indiana 47902 I 317-742-7388 
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Critique of Technique 
This use of computer automa­

tion in photographing a solar 
eclipse provided a valuable im­
provement over manual methods. 
Computer automation allowed me 
to plan an exposure sequence 
which would be executed without 
relatively error-prone manual 
operations. This goal was achieved 
in the experiment described here. 
But by building on experience, one 
can always improve the tech­
niques. 

A relatively simple improve­
ment would be to devote some 
automation to the partial phases of 
the eclipse. This would be ac­
complished by adding a loop to 
take photographs, for example, 
every five minutes, listening for 
the manual cue of imminent total­
ity between partial phase shots. 
This would also assume cool 
enough temperatures for reliable 
operation over a 90-minute time 
span. I left this feature out because 
I had no idea of the proper ex­
posure time to use and was too 
busy getting the main goal ac­
complished. 

The problem of determining the 
mechanical overhead of the Nikon 
Motor Drive in the "bulb" position 
needs further attention. The short­
est exposures in the 1980 eclipse 
were dictated by a fixed overhead 
time needed to ensure reliable trig­
gering of the motor drive. If this 
time is too long, given the film us­
ed, then two options remain: using 
a slower film, or applying a filter 
to the lens during totality. The 
diamond-ring exposure times were 
much too long for a good 
photographic result. This problem 
would go away if a slower film or 
filters were applied. Since an 
equatorial telescope mount was 
tracking the sun during the eclipse, 
use of slower film would give a 
shorter effective minimum ex­
posure time without sacrificing 
resolution with the long shots. 

Two problems with my pro­
cedures during the 1980 eclipse will 
not go away given improvements 

in computer systems techniques. 
The first problem is that of inade­
quate timing cues . While it would 
be possible to use a real-time clock 
to coordinate with universal time, 
such an open-loop operation 
would not necessarily guarantee 
better timing of the start of the se­
quences of totality photographs 
due to imprecision in our know­
ledge of latitude and longitude at a 
remote site. 

The second difficult problem is 
forgetting to verify focusing of the 
camera during the automatic se­
quence. In this eclipse, I was lucky, 
because I did not jar the camera 
while removing tlw filter. But, 
quite frankly, I forgot to even look 
through the viewfinder while the 
auto!ttatic programming sequence 
was in operation. Had I twisted the 
barrel of the lens while removing 
the filter I could have had a real 
disaster of unfocused results . 

And of course, the next time I go 
to the tropics with a computer, a 
sun shade of some sort will accom­
pany me. 

High-Level Conference 
A key part of the success of this 

application of a personal computer 
to eclipse p/10tography was the use 
of a high-level language system for 
llearly all of the programming. 
Listing 1 shows the final version of 
the eclipse camera-control pro­
gram with an addih°onal month 's 
development from the state shown 
in listing 1 of the March 1980 
editorial. Tl1is very successful use 
of Pascal in a relatively sophisti­
cated engineering application helps 
emphasize the importance of the 
high-level-language design ap­
proach. 

The importance of high-level 
languages in design extends far 
beyond any particular application . 
To lielp provide our professionally 
oriented readers wit/1 an intensive 
exposure to the desig11 p/1ilosophy 
of modem software tools for small 
computers, we have created a 

sem inar on the subject. The 
seminar is organized in conjunc­
tion with the McGraw-Hi/I Con­
ferences and Seminars group . It 
will be held at the McGraw-Hill 
building in New York City, June 16 
and 17, 1980. Tlw sessions of "The 
BYTE Conference on Languages 
and Tools for Microcomputing" 
will include six important talks on 
several essential high-level-lan­
guage systems concepts fol' small 
computers . 

Dr Fred Martin of lntermeh·ics 
Incorporated will talk about the 
high-level language-oriented soft­
ware tools developed for the real­
time systems programming of the 
NASA Space Shuttle flight com­
puters. Dr Peter Grogono , author 
of Programming in Pascal, will pre­
sent the philosophy of Pascal , the 
predominant block-structured, 
strongly typed language of con­
temporary microcomputer usage. 
Dr Ken Bowles, the driving force 
behind UCSD Pascal, will provide 
a fascinah°ng talk entitled "After 
Pascal, What?" whic/1 concerns 
proposed microcomputer im­
plementations of the US Defense 
Department's Ada language. John 
Morse of Digital Equipment Cor­
poration w ill set Bell Laboratories' 
C language into a microcomputer 
context, describing its value as a 
systems and applications program 
implementation language. Dr 
Charles Moore of Forth incor­
porated will describe the character­
istics of Forth as a programming 
tool appropriate for small com­
puters. Dr Henry Baker of the 
University of Rochester will com­
plete this suite of language-orient­
ed tools for microcomputers by 
presenting information on LISP 
and its applications. This 2-day in­
tensive conference will end with a 
panel session in which all the 
speakers will participate. 

For further information, contact 
The McGraw-Hill Conference and 
Exposition Center, 1221 Avenue of 
t/1e Americas, Rm 3677, New York 
NY 10020, or see the advertisement 
in this issue.• 
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Now... 

You, the small systems user can enjoy 

the advantages of HI·performance 

~ c<»l computer graphics 

~/Y .. -

For complete Information contact 
Houston Instrument, One Houston 
Square, Austin , Texas 78753. 
(512)837·2820. For rush literature re· 
quests persons outside Texas call 
toll free 1-800-531·5205. In Europe 
contact Houston Instrument , 
Roohesterlaan 6, 8240 Glatel 
Belgium. Phone 059127 74 45. 
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Interface a Floppy-Disk Drive 

to an 8080A-Based Computer 


The audio cassette has been used 
by most of us for off-line storage of 
programs and data. It has two advan­
tages: it is inexpensive, and it is easy 
to implement because of the wide 
variety of cassette interfaces avail­
able. 

However, I grew tired of waiting 
for the BASIC interpreter and all my 
data to be loaded every time I 
powered up my system. Even then, I 
sometimes had to load and reload the 
data until the interpreter and my pro­
grams were transferred correctly. I 
decided to try an alternative. 

On one hand, the Shugart mini­
floppy 5-inch disk drive, which costs 
about $350, was a little more expen­
sive than my cassette recorder; but, 
on the other hand, the 5-inch floppy 
disk it uses costs about the same as a 
quality cassette tape - around $4. 
And, despite a higher initial invest­
ment, the floppy disk is more reliable, 
and it can transfer programs and data 
as much as thirty times faster than the 
audio cassette. It seemed the more 
programs that were developed, the 
more worthwhile the additional in­
vestment would be. Also, with a 
recently introduced integrated circuit 
from Western Digital, the FD1771 
floppy-disk formatter /controller, I 
could design a controller myself that 
could be interfaced to my 

Minif/oppy is a registered 
trademark of Shugart Associates 
used to describe their 5-inch 
floppy-disk drives . 
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John Hoeppner 
Shugart Associates 
415 Oakmead Pky 

Sunnyvale CA 94086 

8080A-based microcomputer system. 
This article describes the hardware 

developed to connect a Shugart 
floppy-disk drive to an 8080A-based 
system using the Western Digital 
FD1771 chip, as well as the software 
routine necessary to drive the 
FD1771. 

The FD1771 disk 
formatter I controller 
device is compatible with 
the IBM 3740 format. 

Hardware Characteristics 
The 8080A-based microcomputer 

was one that I designed . However, 
the components I used are those 
found on most 8080A single-board 
computers: an 8080A microproces­
sor, an 8224 two-phase clock, an 8228 
system controller and bus driver, and 
an 8255 programmable peripheral in­
terface . (See figure 1.) For temporary 
data storage, I used 2 K bytes of pro­
grammable memory, and for my 
bootstrap loader, I used a 256-byte 
programmable read-only memory. 
The microcomputer interfaces to the 
FD1771 through the programmable 
peripheral interface (PPI), which can 
be programmed as three input/output 
(l/0) ports of eight lines each. 

The FD1771 disk controller is com­
patible with the IBM 3740-type, soft­
sectored format, but it can be pro­
grammed for other formats. It con­

tains five registers: data, command, 
sector, track, and status. These 
registers hold the data and commands 
transferred from the 8080A pro­
cessor. The FD1771 has a cyclic 
redundancy check (CRC) generator 
for performing a validity check on 
data transfers. It is also equipped 
with an internal data separator for 

· separating clock and data bits from 
the disk into two separate streams. I 
chose not to use the internal data 
separator for the following reason. 

Each bit of data on the disk is 
stored during a time interval called a 
bit cell. The bit cell is the space be­
tween two of the clock pulses that are 
recorded on the disk; the beginning of 
the bit cell is defined by the clock 
pulse. If the bit is to be recorded as a 
l, a pulse is written in the center of 
the bit cell. If the bit is to be recorded 
as a 0, no pulse is written in the cell. 

The bit pulse must be written on 
the disk inside certain boundaries. 
When the pulse is read by the disk 
drive, the pulse is presented to the 
controller within a certain time frame 
called the data window. The length 
of the bit cell is 8 µs . When the clock 
pulse is detected by the controller, a 
timer is activated. This timer counts 2 
µs ; after 2 µs have elapsed, the data 
window is deemed to be "open." The 
data window is open during 4 µ.s, and 
the bit pulse is expected to be found 
during the data-window interval. 
After the interval of the data window 
in over, the controller looks for 
another clock pulse to begin the next 
bit cell. 



The Honor Graduate 

There's been a lot of talk lately 

a bout intelligent terminals with 
small systems capability. And, it's 
always the same. The systems 
which make the grade in perfor­
mance usually flunk the test in 
price. At least that was the case 
until the SuperBrain graduated with 
the highest PPR (Price/ Perfor­
mance Ratio) in the history of the 
industry. 

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

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

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

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

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

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

~~~fXTEC 

~~SYSfEMS® 


2300 Broad River Road, Columbia, SC 29210 
(803) 798-9100 TWX: 810·666-2115 

See us at NCC booth 2240*Quantity one. Dealer inquiries invited. 
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Figure 1: Block diagram of 8080A-based computer and interface to Shugart SA40011oppy-disk drive. The Western Digital FD1771 
disk-controller circuit is illustrated here as the area within the dotted lines . 

The problem with the FD1771 in­
ternal data separator arises from the 
counting after the clock pulse to find 
the beginning of the data window. 
The counter in the FD1771 is syn­
chronous with the system clock 
pulses (at 1 MHz) that are fed into the 
FD1771. However, the pulses from 
the disk arrive at the controller asyn­
chronously; the variation in the ar­
rival intervals of the pulses is caused 
by a host of factors. Therefore, the 
data window as determined by the 
FD1771 can occupy varying positions 
within the bit cell. The position may 
vary by as much as 1 µs (ie: 1 clock 
cycle) within the 8 µs bit-cell interval . 

In worst-case data patterns, this 
problem may lead to errors and loss 
of data. Therefore, I provided a data 
separator of my own design to re­
place the internal data separator of 
the FD1771. My data separator was 
built using a number of discrete logic 
gates of the 7400 family, as presented 
in figure 2. 

The 5-inch floppy-disk drive I used 
was a Shugart SA400 minifloppy 
drive. It is organized to store data in 
thirty-five independent tracks. Each 
track contains 3125 unformatted 
bytes for a total unformatted capacity 
of 109.4 K bytes per disk. The for­
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matting method I used results in an 
actual capacity of 71.68 K bytes per 
disk . The track-to-track access time 
of the data-transfer (ie: read / write) 
head is 40 ms . Once the read/write 
head is positioned above the correct 
track, another 10 ms of settling time 
must be allowed before a read or 
write operation can be performed. 
The basic data-transfer rate of the 
drive is 125 K bits per second, which 
translates to 15.6 K bytes per second . 
This compares to the audio cassette 
recorder's transfer rate of about 500 
bytes per second. 

Connecting the 8255 PPI 
The 8255 programmable peripheral 

interface provides a universal means 
of interfacing peripheral devices to 
the 8080 microprocessor . It interfaces 
to the data bus through the 8228 
system controller and bus driver. 
Three address lines (AO, Al, and 
A15) of the 8080A are connected to 
the 8255. Line A15 is connected to the 
chip select ( CS ) line of the 8255, giv­
ing the PPI a memory address of 
hexadecimal 8000. Lines AO and Al 
directly access registers in the 8255. 
This method of 1/ 0 addressing is 
called memory mapping, because it 
makes certain memory addresses act 

DATA 
SEPARATOR 

READ 
DATA 

u .. "' 0 .... 
...J .. 
u 0 
Q. Q. 

</) </) "' "' 
TO 
FLOPPY 
OISK 
ORIVES 

REG SE L 
WE,RE 
I NTRO, DRQ 

WESTERN DIGITAL 

as registers for communication be­
tween the computer and the 
peripheral device: it was necessary 
because the conventional 1/0 instruc­
tions were too slow. 

The FD1771 interfaces to the pro­
cessor through eight data lines (PBO 
thru PB7) and seven control lines 
(PAl, PCO, PCl, PC2, PC3, PC6, 
and PC7), as shown in figure 2 (page 
78). Ports A and B of the PPI, each 
providing eight lines for transfer of 
data, interface with the data lines of 
the FD1771. Three lines of port A also 
connect directly to the disk drive. 
Port C of the PPI handles the FD1771 
control lines. The eighth control line 
of the FD1771 is not used, so it is tied 
to ground. 

Six of the outputs of the PPI (PAO 
thru PA3, PC2, and PC3) are logical­
ly inverted. Because the outputs of a// 
ports on the 8255 go low when any 
port is commanded to change direc­
tion (from input to output, or vice 
versa), this inversion is necessary to 
prevent false signals from going to the 
FD1771, deselecting the drive and 
turning off the motor. 

Due to total system-timing con­
straints, disk read and write routines 
must be performed within 56 µs. 

Text continued 011 page 80 
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''Percom Sells More 
Microcomputer Disk 

Systems Than Any 
Other Peripherals 

Manufacturer. 
I'd like to 
show you 

why . 
,, 

... 
' ' ..... 

••# l (IJll ,..I 
"'' ,,,,,,,.,. , _., ,.,,, ...... 

•..:......:-.."":...... ~ 

"Percom has been manufacturing mini-disk storage systems for microcomputers since 1977 
when we introduced the 35-track, single-drive LFD-400™. Now we produce 1-, 2- and 3-drive 

systems in 40- and 77-track versions, a multi-density MEGABASE™ system and a host 
of accessories and software. 
"Volume not only means experience in critical production and testing operations, it also 

means we can offer superior design features, extra testing and qualified backup support at 
very competitive prices. 
"I know of no other microcomputer disk system manufacturer who even begins to offer 


the broad spectrum of disk equipment and programs available from Percom." 

" So before you buy a mini-disk system for your 6800, 6809 or TRS-80* computer, take a 


good look at what the people at Percom have to offer." Harold Mauch 
President, Percom Data Company 

Percom disk systems start at only ffi399 .00. Di sk systems and other 
quality Percorr'l products are available at computer dealers nationwide. 
Call toll-free, 1-800-527-1592, for the locations of dealers in your 
area, or to order direct. 

['1UHJllM] 
PERCOM DATA COMPANY, INC . 
2 11 N KIRBY GA.Rl.ANO. TEXAS 7504:':? 

f214J272-342l 

PRICES AND SPECIFICATIONS SUB.JECT TD CHANGE WITHOUT NOTICE. 

TM trademark of PefC!Om Data Company, Inc. •trademarK ol Tandy Radio Shack Corporation which has no relationship lo P9rcom Data Company. 
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··From an efficient l K-byte control system DOS 
to high level languages such as FORTRAN 

and Pascal, no other 
microcomputer disk 
systems manufacturer 

provides the range and 
quality o f development 

and application programs 
available from Percom." 

" Whether you call about a 
shipping date or ask a tough 
technical question, you get a 

competen t courteous answer. 
Outstanding customer service 

is a hallmark of Percom." 

"Connie is running a 'cats eye' test on a mini-disk 
drive to check radial track alignment. Drive motor­

speed timing and sensor alignment tests have already 
been performed. Disk formatting and format 

verification tests are next. These 
measurements are part of the 

100% testing every single 
unit receives. " 

" Richard's making final 
changes to a disk controller 

which will allow Percom drives to 
be used with yet another computer. 

We' re constantly developing and 
introducing new products that extend 
and enhance the value of 

Percom 
systems. ' 

' 'Slipping a circuit board through the eye of a needle would 

be easier than slipping a cold solder joint past Beverly. These 


are four-drive LFD-400/800 disk system controllers 

she's inspecting." 
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Figure 2: Disk-controller board . The circuit to the left of t/ie dotted line is part o f t/ie computer being interfaced; the part to the right is 
the interface to the floppy-disk drive. The area in tile dotted box is a da ta separator made from 7400-series TTL devices. It separates 
the clock bits from the data bits as they come from the disk drive. 
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A1 AO Register Affected During Regist~Affected During 
Read (lit= 0, WE:= 1) Write (RE= 1, WE = O) 

0 0 Status Register Command Register 
0 
1 

1 
0 

Track Register 
Sector Register 

Track Reg ister 
Sector Register 

1 1 Data Register Data Register 

Table 1: Access to registers within the Western Digital FD1771 disk formatter/ con­
troller device. The FD1771 has five internal registers: command, data , sector, status, 
and track. A given register is read or written by placing the appropriate values on 
lines Al and AO and pulling down either the READ-ENABLE (RE) line for a read 
operation, or the WRITE-ENABLE ( WE) line for a write operation . The sector 
and track registers specify the sector and track when these parameters are needed by 
a given command byte. The command register, when filled , causes one of eleven 
high-level instructions to be executed (see table 2) . Data passes between the com­
puter and the disk drive through the data register. After a command has been exe­
cuted by the FD1771 , the status register must be read before another command can 
be executed. 

COMPUTER CENTER 

5 Complete Stores In One! 

• BUSINESS • PERSONAL • HOBBY SHOP 
• COMPUTER LIBRARY • REPAIR SHOP 

TEXAS I NSTRUMENTS 

Tl-99/4 HOME COMPUTER 
includes CONSOLE and $899 
COLOR VIDEO MONITOR Complete ... 

Call 10 order by Credit Card or send 

Cer tified Check lo avoid shipping costs. 


Open Monday lhru Saturday 9:30 AM lo 6:30 PM 
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(ITL) compatible signal lines . Seven 
of them connect directly to the 
FD1771 lines through type-7414 
Schmitt-trigger inverters used as line 
drivers and 7438 open-collector 
NANO buffers used as line receivers. 

The WRITE-DA TA line transmits 
digitized serial data to be written on 
the floppy disk. The WRITE-GATE 
signal, when activated, causes the 
data to be written on the disk. The 
WRITE-PROTECT line, when ac­

tive in a low state, indicates that a 
write-protected disk has been inserted 
in the drive. The STEP line, when 
pulsed, causes the read / write head to 
move radially a distance of one track . 
The DIRECTION-SELECT line 
defines the direction that the 
read/write head moves when the 
STEP line is pulsed. The 
TRACK-00 line, when low, in­

dicates when the read / write head is 
positioned over the outermost track, 
track 0. The INDEX line transmits 
the pulse that occurs once for every 
revolution of the floppy disk to in­
dicate the beginning of a track. (The 
pulse comes when the index hole 
passes the photodetector.) 

Three drive-select lines, which 
assign the logical drive address, are 
connected to port A of the 8255 
through 7414 and 7438 circuits used 
as line drivers and receivers . A 
MOTOR-ON line, also tied to the 

8255, controls the spindle-drive 
motor. The READ-DATA Line is 
tied to the monostable multivibrator 
{commonly known as a one-shot) 
that shortens the pulse width from the 
drive to 300 ns before sending it to the 
data separator. 

The FD1771 has nine other control 
lines, which control head positioning 
and data transfers, but which do not 
interface directly to the disk drive . 
Four of the lines to the FD1771 are 
not used. Lines TEST , DINT , 
WF and 3PM are therefore tied to 

+5 V through a 10 k-ohm resistor. 
Of the remaining five control lines 

for the FD1771, the SEPARA TED­
CLOCK and SEP ARA TED-DAT A 
lines transmit the dock and data bits 
from the data separator. {Clock 
pulses are used in frequency mod­
ulated {FM) encoding to signal the 
beginning of a bit cell.) 

The READY line, which signals 
that the drive is ready for a read or 
write operation, must be active for 
the FD1771 to perform any function . 

Text continued on page 84 
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Text continued from page 74 : 
Therefore, it was necessary during 
the design process to shorten the time 
for checking the status of the drive. 
To allow fast status checking, bit 7, 
the most significant bit, of port C is 
tied to the FD1771's data-request line 
{DRQ). The value of the DRQ is 
brought into the accumulator by per­
forming a memory-access instruction. 
It is then possible to perform an 
inclusive-OR of the accumulator with 
itself {ORA A), which results in the 

sign bit being set to 1 if there is a data 
request {ie: if DRQ is high}. Based on 
the status of the sign bit, control can 
branch to the appropriate routine. 
This arrangement eliminates the need 
to perform a separate check on the 
status bits using one of the logical in­
structions, thereby saving a signifi­
cant amount of time. 

Interfacing to the SA400 
The SA400 drive has connections 

for twelve transistor-transistor logic 
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Masterpiece Machine 


AutoScribe™ and Your Microcomputer 

Word Processing Anyone Can 

Operate. Immediately. 

If you·vc seen other word processing sys­

tems. you probably find it hard 10 imagine. 

You know other systems require special 

codes and ini ti<1ls . . ecrct words and annoy­

ing pauses. before you can even think 

abou1 creating copy. 


AutoScribc is ready lo perform at 1he 

touch of a key. 


With just a handful of simple. logical kcy­

bomd comnrnnds, the AutoScribe user 

rapidly learns to create. revise. generate. 

duplicate. edit. . tore and retrieve ... effon­

lcssly and conveniently. 


Word Processing That Gets Results 

Wi th AutoScribc. every document is a 

masterpiece ... justified columns. lellcr­

perfcct correspondence. repo11s that impan 

the impact of a discerning professional. 


Performance? Global search and replace. 

block move and copy. infinite reverse 

scroll. page numbering. mailing list merge 

for cu;1omi1ed lcucrs. complete format 


nexibility ... the traits of the most ad­
vanced state-of-the-art in word processing 
arc tandard fe<Hures of AutoScribe. 

AutoScribe puts word processing 
in Proper Perspective 
Word processing should be an effi­
cient.cost-effective business tool ... 
not a mysterious and cumbersome 
operation requiring weeks of tra in­
ing and highly specialized. expen­
sive hardware. 

Supponed by lucid. self-teaching 
documentation. AutoScribe makes your 
general-purpose microcomputer into an 
easy-to-use but sophisticated word pro­
cessor 10 efficient ly complement your 
other business applica tions. 

Make Your Micro Into a 
Masterpiece Machine 
Put AutoScribe 10 work in your business 
operations. !'<ow available for Cl' / M 

AutoScrib~·· 


operating systems and Zenith- Heath sys­
tems. as well as double-<lensity onhStar 
systems. Auto. cribe is a lso available as a 
complete turnkey system. including: fast 
Z80 proce sor with dual ports and two 

disk drives for double­
densi ty a nd quad-<lensi ty 

floppy disk storage. leuer-quality printer. 
and professional text-editing videotermi· 
nal. 

See your MlcroSource'• dealer for other powerful, user-oriented appllcatlons software: LedgerPlus'"-the company bookkeeper, Bookkeeper'" - the office 
accountant, Money Belt'" - the money manager, Time Keeper• - the time accountant. For the Micro Source dealer nearest you, call (602) 894-9247, andask for 
Customer Service. Or write us al 1425 W. 12th Pl., Tempe, AZ 85281. 

"- 1979 THE PHOENIX GROUP, INC. 



BITS 

Traditional 
TYPE COMMAND 7 6 5 4 3 2 0 
I Restore 0 0 0 0 h v r, ro 
I Seek 0 0 0 1 h v r, ro 
I Step 0 0 1 u h v r, r. 
I Step In 0 1 0 u h v r, ro 
I 
II 

Step Out 0 
Read Command 1 

1 
0 

1 
0 

u 
m 

h 
b 

v 
E 

r, 
0 

ro 
0 

II Write Command 1 0 1 m b E a, a. 
Ill Read Address 1 1 0 0 0 1 0 0 
Ill Read Track 1 1 1 0 0 1 0 s 
Ill Write Track 1 1 1 1 Q 1 0 0 
IV Force Interrupt 1 1 0 1 I, I, I, 1. 

(a) 

BIT VALUES FOR TYPE 1 
h = Head Load flag (Bit 3) 

h= 1, Load head at beginning 
h =O, Do not load head at beginning 

V = Verifi'. flag {Bit 2) 
V= 1, Verify on last track 
V =0, No verify 

r1r2 = Stepping motor rate (Bits 1 thru 0) 
r, r0 = 11 gives 40 ms step time 

u = Update flag (Bit 4) 
u - 1, Update Track register 
u = 0, No update 

(b) 

BIT VALUES FOR TYPE II 
m = Multiple Record flag (Bit 4) 

m - 0, Single record 
m = 1, Mu ltiple records 

b = Block length flag (Bit 3) 
b-1 , IBM format {128 to 1024 bytes) 
b = 0, Non-IBM format (16 to 4096 bytes) 

a,a0 = Data Address Mark (Bits 1 thru 0) 
a,a0 - 00, FB (Data Mark) 
a,a0 = 01, FA (User defined) 

a,a0 = 10, F9 (User defined) 


a,a0 = 11, Fa (Deleted Data Mark) 


(c) 

BIT VALUES FOR TYPE Ill 
s = Synchronize flag (Bit O) 

s = 0, Synchronize to Address Mark 
s = 1, Do not synchronize to Address Mark 

(d) 

BIT VALUES FOR TYPE IV 

10 thru 13 = Interrupt Condition flags (Bits 3 thru O) 


10 = 1, Not Ready to Ready transition 
I, =1, Ready to Not Ready transit ion 
I,= 1, Index pulse 
I, = 1, Immediate interrupt 

E = Enable HLD and 1 O ms Delai'. 
E-1, Enable HLD, HLT and 10 ms delay 
E= 0, Head Is assumed engaged and there is no 10 ms delay. 

(e) 

Table 2: The high-level instructions of the FD 1771 disk for­
matter/ controller device. When one of the instructions as 
defined by table 2a is loaded into the command register of the 
FD1771, the FD1771 executes one or a series of actions. Bits 
represented by a letter within a command are defined in the 
bit value tables for that type instruction. tables 2b tliru 2e. 
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PAPER TIGER PRINTER 
Includes Graphics (New low price) . . . . . . . . . . . . . . . . . . . . . . $ 949 
Best quality cables for TRS-80 & Apple, In stock . . . .. . . .... $ 39 

. 
INTERTEC INTERTUBE TERMINAL 

Checked and tested by us ... .. . . . . . .. ... . . . .. ... ....... $ 797 


SINGLE BOARD COMPUTER 
qMz Z·80. DBL sided . DBL denslly disk coniroller . 27 16 prom burner . 2 parallel & 2 Ser 

por1 s. real umc clod: . Blos lor CPtM 2 2, monitor m prom This is absolu1ely 1he bcs1board 

w • h3\1C ever seen . 11ol us the Con Oa1a 64K memory board gives you a comple1e system 
on, year pans labor guo ranlee . !The beso l $ 995 

* 64K Memory 

* Monitor in Prom 

* Four ports 

2 Serial 2 Parallel 


* Two 8" double-sided. 

double densi ty floppies 


SUPERBRAIN COMPUTER 
32K System . . .. . . .. . . . . . . ... ... . . . .. ... .. . $2735 
64K System ... . ..(c;:p(~.B:< 13.a~ic;: [n.c[u~~~l. . . . . . Add $ 

TI 820 SERIAL PRINTER 

* CP / M 2.2 included 

* Full editing, smart CRT terminal 

* Disk Controller - up to 4 M .B . 

* Basic language included 

* S-100 Motherboard 

Quasar Computer System 

SOFTWARECENTRAL DATA 4MZ 64K 
Integrated Accounting System Gi l . A/P. AIR. P1R. INV. .. . . $1500 

16K - $250 32K - $350 48K - $450 64K - $549 
Dynamic Ram Bd . assembled & tested 

Selector Ill Data Base Management System . . . . . ... .... . $ 295 
Wordstar by Micro Pro Word Processin~ Svstem.... . ... . $ 445 

C Basic .. . ..... .. .... . ..... . ... , .. . . . .... . ... . .... . $ 109
TELETEK DBL. DENSITY, DBL. SIDED 

QUASAR FLOPPY SYSTEMDisk Controller Board .......... . ... . ......... . ... ..... $ 395 
 * Two MFE DBL sided drives * Cable * Case & Power Supply(The best) inc:ludes cable & source bios 
assembled and tested . . . . .. .·..... ...... . . Specl•I $1695 


MFE DBL. SIDED, DBL. DENSITY QUASAR 2 MEG FLOPPY 
Floppy disk drives (the best) . . . . . . . ........ . . . . .. .. . . .. $ 650 
 Specl•I • $2095 

Using the Teletek Conrroller under CP/ M, this drive will give * 2 MFE double sided drives * Wood cabinet 
you almost one megabyte per disk drive * Teletek disk controller board * CP/ M version 2.2 & bias 

Power supply for above . . . . . . . . . . .. . ...... . .. . .... . ... $ 110 
 * Power supply & cable * Assembled & tested 

Checks. money orders accepted

I I AddQUASAR"DATA"PRODUCTS~.. iii 

25151 Mitchell Dr.• No.Olmsted, Ohio 44070 (216)779-9387 
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Text conlillued fro m page 80: 

Since the Shugart SA400 floppy-disk 
drive has no "ready" signal, the 
drive's index signal is used to deter­
mine a ready condition. 

The disk drive transmits the index 
pulse only when the drive door is 
closed, the disk is inserted, and the 
spindle motor is turning. Because the 
index pulse is transmitted once for 
each rotation of the disk, the speed of 
rotation may be determined by 
measuring the interval between 
pulses. When the drive spindle has 
reached final speed, the index pulse is 
transmitted at intervals of 200 ms. 

I used the index pulse to trigger a 
monostable multivibrator, which 
generates a one-shot pulse with a 
length slightly greater than 200 ms . 
When the drive is up to speed, the 
one-shot is continuously activated, 
since the index pulse retriggers it at 
200 ms intervals. This one-shot pulse 
is connected to the ready line on the 
FD1771, and the derived "ready" 
signal remains true as long as the 
drive is ready. 

The HEAD-LOAD and HEAD­
LOAD-TfME lines are related in func­

tion. When the FD1771 issues a com­
mand to the drive, the drive may 
have to first load the head. The head­
load time for a Shugart SA400 drive 
is 75 ms. Since the FD1771 is designed 
for use with drives having a shorter 
head-load time, a time-out signal to 
indicate that the head is loaded must 
be generated externally. To insure 
that the head is loaded, the HEAD­
LOAD signal from the FD1771 is tied 
to a monostable multivibrator having 
a pulse duration of 75 ms. The output 
is fed back to the FD1771 as its 
HEAD-LOAD-TIME input to force 
the FD1771 to wait for 75 ms before 
sending a read or write command to 
the drive. 

The FD1771 controls the floppy­
disk drive with one of several 8-bit 
command words; these command 
words are high-level in the sense that 
each initiates a series of operations 
that define the function requested. 
Generally, each command requires 
some type of parameter. So, before 
the 8080A microprocessor sends a 
command, it must first load the 
necessary parameter in the form of an 
8-bit byte into the appropriate 

register of the FD1771, whether the 
destination is the data, sector, or 
track register . 

To place the necessary data in a 
register, address lines AO and Al are 
set according to the data in table 1, 
the READ-ENABLE (RE) line is held 
h!g__h and the WRITE-ENABLE 
(WE) line is pulled low. To imple­
ment a command, lines AO and Al 
must address the command register. 
An· 8-bit byte representing the ap­
propriate command is placed on the 
data lines of the FD1771 (via the B 
port of the 8255) and is sent to the 
command register as the WR1TE­
ENABLE line is toggled from high to 
low. 

FD1771 Commands 
The FD1771 recognizes eleven 

high-level commands; these are il­
lustrated in table 2 with their binary 
representations. They can be divided 
into four types . Type I commands are 
used to move the drive's read/ write 
head. Type II commands are read­
and write-sector commands. Type Ill 
commands are read-address, read­
track and write-track or formatting 

INSTEA fa a 

Is all lost? NO! Now you may be able to save 
your disk. With this in teractive assembly 
languageuli lity program.which enables the disk 
to be directly accessed, you can "undele te" a 
deleted file. protect a bad sec tor from access, 
remove invisible control characters embedded 
in file names. and much more. Because the data 

0 dre 

orm·lt·Out'y 
A series of rout ines in Integer Basic and Applesofl containing de/ailed 
explanation and examples of programming techniques necessary to 
formal your screen output. Included are cursor positioning and loca­
lion. right and center justifica tion. text windowing and error 
subroutines. 

rack ec or Ust"' 

Little Tricks'" 

on an entire sec tor Is displayed on one screen­
page. ii is possible to identify an 1/0 ERROR 
and recover from ii. The 32-page tutorial manual 
begins with basic concepts of disk operation and 
progresses lo detail the directory, the VTOC , 
track bit maps, etc. If you use Track &Sector 
List only once to recover a lost program, ii is 
worth it! Disk only (32K) ....... ..... 29.95 

A series of carefully explained subrou tines containing a potpourri of 
useful programming techniques In Integer Basic and Applesoft. such as 
specific key stroke Identification, timing loops, simple sort. iterat ive 
solution. no return key entry. and many more. 

Disk (48K) ............ 19.95 

Scroll C trol '" 
Have you ever wondered why you cannot list an Integer Basic or 
Applesoft program one screen-page at a lime? So have we, and we 
did something about it! Our machine language Scroll Control, hidden 
in RAM so as not lo "bump" into your program, can be engaged or dis­
engaged at a flick of the keyboard. Why be frustrated when instead you 
can con trol the scroll? 
Cassette . .............. 9.95 Disk ... . .... ......... 14.95 

N.J. res. add 5% sa les tax 
Add $1 .50//lem, shipping and handling 
Apple II. Apple II plus and Applesoft are 

Disk (32 K) ..... . ...... 19.95 

My ABC's and Now I Can Rhyme are both early learning Integer Basic 
programs requiring 48K, incorporating high resolut ion graphic letters 
and pictures in a drill-and-practice format. My ABC 's is designed to 
develop identification of capita l letters with pictures. Now I Can Rhyme 
is designed to develop rhyming skills. Score-keeping capabilit ies allow 
adult moni taring al progress. Chi ld tested and teacher recognized. 
Each program: Cassette ... 14.95 Disk ................ 19.95 

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

registered trademarks of 
Apple Computer, Inc. INCORPORATED 

software for the Apple II and Apple II plus 
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New Products 

OklData 
Microline 80 
Compact, ligh tweight 80 cps line 
printer; 9X7 mat rix .. . friction, pin 
or tractor feed! 132 column w/com­
pressed prin t, graph ics, and more! 

can tor Prlcel 

. ' • • I ­.... ..... . . ... .. ... ·­
. . . . . - . . . ... . . . . . . . .. 

Atari eoo 
The " t imeless" home computer 
system: expandable memory, ad­
van ced com po nent s, com pre­
hensive sof tware library. 

can tor Prlcel 

Mallel 1n1emv1s1on 
Trans forms your home TV into a 
fa!ll i ly cen ter for games, en ter­
tainment, educat ion and household 
management. Separa te master and 
keyboard componen ts. 

Call tor Prtcet 

MicroWorld®Attacks Inflation With 

Free Freight, Low Pricing ... 


MicroWorld int roduces the most attractive 
mail-order ofier in the computer industry. 
The nation 's largest in ventory. plus our 
own automated order processing. allows 
us to pass along unrivaled cost savings. 
And now, as an additional measure to 
counter inflati on . we offer free freight on 
any product featur-ed on this page. We'll 
pay the surface freight on al l pre-paid 
products in thi s ad , to any of 18.000 U.S. 
tariffed locations. No handling charges , 
add-on costs, insurance fees or credit 
card fees! Most items are in stock for fast 
delivery at exceptional discounts! 

soroc 10 120 
High quality, 
text edit ing ter­
minal , 73-key 

"
: board , built-in 

2KRAM,RS232 
. ... . interface. 

S789·.. ·:: 

Low pricedcomprlnt GP 	 electrostatic 
matrix prin ter, 
225 cps ; ideal Ji ~\-'J 	 for personal 
computers , or 
professiona l 
appl ications 
requiri ng sec­
ond printer. 

can tor Prlcel
TeleVldeo 9208 

Low-cost te r· 
minal loaded 
with features: 
ful l- f unction 
keyboard , 
24X80 display, 
blink, reverse, 
self-tes t ! 

Call tor Pricer 
Novallon Cal 	 Acoustic mod­

em w ith origi· 
nate or answer 
mo d es o ver 
phone lines; 
compat i ble 
with any Bell 
103 modem.

Call for price! can tor Prtcet 

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

Texas Instruments 
99/4 Home Computer 

Sup er i o r 
sound, 16 co l· 
ors , graphics; 
low price ln­
c I u des 13" 
co lor monitor, 
16 bit CPU, Tl 
BASIC and 
more ! 

Call tor PrlcelTl 810 

\~ 

150 cps, RS 

232C tractors, 

3" to 15" form 

width; bi-direc­

tional printing. 

A n indu st ry 
standard. - S1589 

zenllh·Healh Data Systems 
Z-89 All-in -One Computer 

Two ZBO pro· 
cessors, m ini· 
floppy drives, 
25X80 display, 
16K expand· 
ab le to 48K! 

call tor Price! 

North Siar Horizon 
Quad- or double. 
density, whil e 
they last! Plu s, 
hard disk drives 
for expans ive 
storage require­
men ts. 

Call ror Price! 
Prices subject to change wi thout notice; prod· 
ucls subject 10 avallablll l y. TOLL-FREE 1-800-528-1418 



commands. Type IV includes a class 
of command that raises the FD1771 
interrupt line on a given condition. 

The restore command causes the 
addressed drive to move the head to 
(or seek) track 0. When the seek com­
mand is executed, the addressed disk 
drive positions the read/ write head 
over the track specified by the 8080A. 
The step command causes the drive to 
step the head one track in the direc­
tion previously selected. The step-in 
command causes the head to step one 
track toward track 35, the innermost 
track. With the step-out command, 
the head steps one track toward track 
0. 

A read command transfers a full 
sector of data, 1 byte at a time, from 
the disk to the 8080A. A write com­
mand transfers data for one sector 
from the microprocessor to the drive. 
A read-track command transfers all 
bytes of data on a track to the 
microprocessor. A read-address com­
mand transfers the next-encountered 
identification (ID) field to the 
microprocessor, places the sector ad­
dress into the sector register, and 
checks the 2-byte cydic-redundancy­
check (CRC) field. During a write­
track (format) command, the 
microprocessor must supply all gap, 
ID-field, and data bytes except for ad­
dress marks and CRC bytes. 

Data transfers between the 8080A 
and the floppy-disk drive can be per­
formed using either direct memory 
access (OMA) or programmed 1/0, 
both of which are supported by the 
FD1771. I chose programmed 1/0, 
because it is the simpler method of the 
two, and because it is fast enough for 
single-density disk drives. With 
single-density recording, 1 byte is 
transferred every 64 µ.s. An average 
8080A instruction takes 5 to 6 µ.s to 
execute, so that about ten instructions 
can be executed during the transfer 
time. This is enough time to gather 
the data and perform the required 
housekeeping functions. 

Initializing the FD1771 
Before the FD1771 can execute 

commands, it must be initialized. The 
program shown in listing 1 sets up the 
control ports of the 8255 PPI so that 
port A controls certain aspects of disk 
selection (as well as the MASTER ­
RESET (MR ) pin of the FD1771); 

port B transmits the command, data, 
and status words for communication 
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between the 8255 and the FD1771; 
and port C controls data exchanges 
between the two devices . All com­
mands and parameters come from the 
computer to the FD1771 through port 
B of the 8255. All data and status in­
formation from the disk to the com­
puter uses the same path. 

Data transfers can be per­
formed with either direct 
memory access (OMA) or 
programmed input/out­
put. 

The initialization routine of listing 
1 also checks the status of the FD1771 
and initializes all the registers. The 
stack pointer is set to memory loca­
tion hexadecimal OBEF. For large ap­
plications, code for a disk-file library 
could be established in this routine as 
well. 

Formatting the Disk 
Formatting the disk is a matter of 

loading the track-address register 
with the point at which formatting is 
to begin, issuing the seek command 
which moves the head to that loca­
tion, loading the data register with 
the format values, and issuing the 
write-track command to place that 
format on the disk. 

Assuming that the formatting is to 
begin at track 0 on the disk , for exam­
ple, a seek routine (such as the one 
given in listing 2) is executed. First, 
the seek routine places the track ad­
dress (which is 0) on port B of the 
8255. Then, holding line AO high and 
Al low (see table 1), the routine 
causes a write operation to the 
FD1771 to take place bL_holding the 
READ-ENABLE line (RE) high and 

pulling the WRITE-ENABLE line 
(WE) low . (See line 2 of table 1.) 
Similarly, the command code for a 
seek operation (hexadecimal 10) is 
placed on port B of the 8255 and is 
deposited into the command register 
of the FDl771 by holding both AO 
and Al low and causing a write 
operation to take place . When the 
FD1771 receives the command byte, 
it executes the seek command, ending 
with the read / write head in position 
over the appropriate track (here, 
track 0). 

At the end of the operation, the 
FD1771 automatically raises the logic 
state on the interrupt line . At the 
same time, a byte of status informa­
tion that indicates whether the com­
mand operation was successful is 
made available to the 8080A. 
Although the byte of status informa­
tion does not have to be interpreted, 
the status register must be read before 
another operation can be performed. 
This is the purpose of the code mark­
ed "status handshake" in listing 2. 

To format each track, the write­
track command must be issued. This 
is done by placing the command byte 
for the write-track command (hexa­
decimal F4) on port B of the 8255, 
setting lines AO and Al low, and 
strobing the write-enable line with a 
high-to-low transition. Once this 
command is received, the FD1771 
waits for an index pulse from the 
disk. The data register must then be 
filled with the contents of the entire 
track, 1 byte at a time. At the end of 
the track the disk drive sends the next 
index pulse, which causes an inter­
rupt. To write the next track, a seek­
to-track-1 operation is performed and 
another write-track command is 
issued. 

Floppy Disk Format 
Although the FD1771 permits non­

IBM data-storage formats , I chose to 
use a modified version of the stan­
dard IBM format illustrated in figure 
3. This is a 16-sector-per-track, 
128-byte-per-sector format . In other 
words, each of the thirty-five tracks 
of the floppy disk contains sixteen 
records (see figure 3). 

Each track starts with a gap, called 
Gl, of 16 bytes, each containing the 
value hexadecimal FF. Next come six­
teen records, each of which contains 
an identification (ID) field, a second 
gap (G2), a data field of 128 bytes, 
and an inter-record gap, G3, of 26 
bytes. The track is finished with ap­
proximately 101 bytes of a final G4A 
gap field. 

A 6-byte synchronization, or sync, 
section begins the identification field 
and is included to insure that the data 
separator is in phase with the data. 
The single-byte address mark (abbre­
viated as AM) field contains a unique 
character that defines the beginning 
of the ID2 section; here, it has a value 
of hexadecimal FE. The ID2 section 
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"INTRODUCING THI HDTTIST THING Off THI 

DRAWING BOARDS: ACOMPUTIR TRIO THAT 

TAKIS YOU fRDM SMALL TD BIG:'~~rsy-~~~I 

If you're considering your first computing system, you need 
to know more than what it will do for you today. You need to know 
what it wil l do tomorrow. 

Many businesses outgrow their first computer within a year 
or two. And when they do, they find their system is difficult if not 
impossible to add onto- because adding on requires a different 
manufacturer's equipment, different operating system, different 
programming languages. 

At ADDS, we've just solved this problem with Multivision, a 
compact trio of stacking computers with ADDS' CP/M"-compati­
ble, multi -user operating system. You can begin with one and 
expand as needed. 

MULTIVISION 1 (top module) is a get-started computer 
with 5 MHz processor, 64K bytes of RAM (Random Access 
Memory) and floppy-disk storage capacity of 700K bytes. It's 
available with a wide range of business application software. We 
even offer our own word processing package. A fully loaded 
Multivision 1 is list-priced at $3,785 without terminal. 

MULTIVISION 2 (top and bottom modules) uses the new 
Winchester technology to provide 5M or lOM additional bytes of 
hard-disk storage. List-priced at $7,995 for 5M bytes of disk, it is 
thousands less than other hard-disk systems. 

MULTIVISION 3 (entire stack) turns your computer in to a 
multi-user system with up to 256K bytes of RAM that supports 
up to four display terminals. It allows four different parts of your 
business-Le., accounting, marketing. purchasing, and shipping­
to share data and simul taneously use the system. No other 
microsystem offers so much for so little. 

Before you decide upon any small compu ter, look into 
ADDS Multivision. For years we've been the largest supplier of 
display terminals to computer giants. 

Now we're making a system for you. 
For information, write: Systems Division, Applied Digital 

Data Systems Inc .. 100 Marcus Boulevard, Hauppauge, N.Y. 
11787. Dealer inquiries invited. 

CP/M 1s a registered trademark or Digital Research, Inc. 

ADDS 
fl¢e:f cqa Qita s,.st.im; n:. 

SOMETHING EXTRA IN 
EVERYTHING \NE CJD 
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Listing 1: Program header and initialization routines. This routine initializes the 8255 programmable peripheral interface and sets the 
read/ write head in the floppy-disk drive to track 0. 

Hexadecimal 
Addreu 

Hexadecimal 
Code 

Label Inetruclion 
Mnemonic 

Commentary 

: I IT 
and Operand 

;TH IS PROGRAM IS DES IGNED TO PERFO RM SEEKS, 
;READS. WRITES AND FORMATS US ING THE 
;WESTERN DIGITAL FDl771 FLOPPY CONTROLLER 
:CHIP INTERFACED TO AN SA400 AND A 8080 MPU 
CTRL EQU 91H 

0091 ;CONTROL WORD FORMAT: 
:MODE= O 
:PORTA = DATA PORT (INPUTS) 
:PORTB = STATUS A D COMMAND LINES (OUTPUTS) 
:PORTC= INPUTS. 0-3 
:PORTC= OUTPUTS . 4- 7 
PORT A EQU ROOOH 

8000 PORTS EQU ROOIH :PORT A ADDRESS 
8001 PORTC EQU 8002 H :PORT 8 ADDRESS 
8002 CWR EQU 800JH :PORT C ADDRESS 
8003 CHARS EQU 520H :CONTROL WORD ADDRESS 
0520 ;COMMAND CHARACTERS 

SEEK EQU 7DOH ENTERED VIA CONSOLE 
0700 READ QU OBIOH ;SEEK TRACK ROUTINE 
0810 WRITE EQ U 0880H ;READ SECTOR ROUTINE 
0880 PIN EQ U 798H ;WRITE SECTOR ROUTINE 
0798 ;PORT 8 SET AS INPUTS 

ORG 600H ROUTINE 
0600 

:INITIALIZ E THE PPJ (POWER UP) 

;MR ALWAYS = ! AFTER INITIALIZATION 

I IT LX I SP.OBFFH ;SET THE STACK 
0600 3 1FFOB CALL PIN :PORTS INPUTS 
0603 CD9807 LXI H.PORTA ;PORTA ADRS 
0606 210080 MVJ A.OIH :MR = O,DR SEL,MQ.T ON PPI 
0609 3EOI MOV M ,A :WRITE PORTA INITIALIZE 
0608 77 LXI D.PORTC ;LOAD PORTC ADRS 
060C 11 0280 MVI A .O ;RE .WE= ! 
060F 3EOO STAX D ;WRITE PORTC 
0611 12 

;PPI INITIALIZ ATION DO E 
:RESTOR E TO TRACK 0 JS AUTOMATIC 

TRKO 
0612 3EOO MVI A .OOH ;MR = I 
0614 77 MOV M.A ;WRITE PORTA 
0615 3E08 MVI A.08H :READ ENAB -STAT REG 
0617 12 STAX D :(RE=O) WRITE PORTC 
0618 3A0180 LOA PORTB :READ PORTS-GET 

STATUS 
0618 4F MOY C.A :SA VE STAT REG 
061C 3£00 MVI A.OOH :RE = I (MR .WE = I ) 
061E 12 STAX D :WRITE PORTC 
06 1F 79 MOV A.C :MOV STATUS TO A 
0620 E604 A I 4H :GET TRAK 0 STATUS 
0622 FE04 CPI 4H :TRAK O? 
0624 CAl206 JZ TRKO :NO 

:DRIVE NOW AT TRACK 0 ­ TEST READY 

0627 79 MOY A.C :RESTOR STATUS IN A 
0628 E680 A I !!OH :GET READY STATUS 
062A FEBO CPI ROH :READY? 
062C CA3506 JZ INTERP· :YES GO TO IDLE LOOP 
062F 010000 LXI B.OH :ERROR CODE 
0632 CD0007 CALL ERROR 
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Offered for the first time, Volumes II and 
III of BYTE back issues, packed with articles 
by your favorite authors, are a real 
collector's item. Volume II contains issues 
from January '77 thru December '77 and 
Volume III contains issues from January '78 
thru December '78. Each volume is priced at 
$100. 

These gold embossed, hard-cover volumes 
are individually numbered with only 100 sets 
available. Orders will be handled on a first­
come, first-served basis. Based on our quick 
sell-out of Volume I, we know that this 
limited offer will sell rapidly . So fill out the 
coupon below and rush your order to BYTE 
BOOKS today . 

,----------------------------------·

0 Volume II Parts 1 and 2 Uan '77 thru Dec '77) $100.00 
0 Volume Ill Parts 1 and 2 Uan '78) $100.00 ~~II 

0 Check enclosed for ~()()~~ 

0 Bill BankAmericard/ Visa D Bill Master Charge 

Card No. Exp. Date _ ___ 

Name (please print) ---------- ­

Address 

City State __ Zip---- ­

'---------------------------------­

Mail to: BYTE Books, Inc. 
70 Main Street 
Peterborough N.H. 03458 



Listing 2: Seek routine. This routine causes the read/ write head to go to (or seek) the track specified by a 2-digit number entered from 
the system console. 

Hexadecimal 
Addresa 

07DO 
07D3 
0704 
0705 
07D8 
0709 
07DC 
07DD 
07DE 
07DF 
07EO 
07EI 

07E2 
07E5 
07E8 
07EB 
07ED 
07EE 
07FI 
07F2 
07F5 
07F7 
07F8 
07FA 

07FB 
07FD 
07FE 
0801 
0803 
0804 
0806 

Hexadecimal 
Code 

8000 
8001 
8002 
0793 
0798 
0769 

0520 

07DO 

2A2205 
7C 
87 
F2DC07 
7D 
C3E207 
7D 
07 
07 
07 
07 
84 

322008 
CD9307 
210280 
0603 
70 
JA2008 
2F 
320 180 
0607 
70 
0600 
70 

JE I F 
2F 
320180 
0604 
70 
0600 
70 

Label Instruction Commentary 

Mnemonic 


and Operand 


;THIS ROUTINE IS DESIGNED TO SEEK THE 
:DRI VE TO A TRACK SPEC IFIED BY THE 3RD & 4TH 
;CHARACTERS ENTERED BY A OPERATOR. 
PORTA EQU 8000H ;PORT A ADDRESS 
PORTB EQU 800 1 H ;PORT B ADDRESS 
PORTC EQU 8002H ;PORT C ADDRESS 
POUT EQU 793H :PORT B SET AS OUTPUTS ROUTINE 
PIN EQU 798H ;PORT B SET AS INPUTS ROUTINE 
STATUS EQU 769H :ROUTINE. CONVERTS STATUS TO 

ASCII PRINTABLE DATA 
CHARS EQU 0520H :COMMA D CHARACTERS ENTERED 

VIA CONSOLE. 

ORG 7DOH 

:FORM THE TRACK ADDRESS FROM THE 3RD & 4TH 
;CHARACTERS . 4TH CHARACTER MIGHT BE NEGATIVE 
;IF ONLY ONE CHAR WAS ENTERED. 

SEEK LHLD CHARS+2 :GET BOTH CHARS 
MOV A.H ;XFR LS CHAR 
ORA A :TERM? 
JP TWO :NO 
MOV A,L ;LOAD SINGLE CHAR 
JMP NEWTRK ;YES 

TWO MOV A,L :XFR MS CHAR 
RLC :SHIFT TO MS POSITION 
RLC 
RLC 
RLC 
ADD H :MERGE CHARS 

:NOW PUT NEW TRACK ADDRESS IN 

FDC DATA REGISTER 

NEWTRK STA TRACK :SAVE TRACK ADDRESS 
CALL POUT :PORT B =OUTPUTS 
LX I H,PORTC ;GET PORT C ADRS 
MVI B,03H ;AO,Al = I 
MOV M,B ;WRITE PORTC 
LOA TRACK ;TRAK ADRS 
CMA ;INVERT FOR WO BUS 
STA PORTB ;WRITE PORTB 
MV I B,07H ;WRITE TO DATA REG COMMAND 
MOV M,B ;WRITE PORTC HANDSHAKE 
B,OOH 
MOV M.B ;WRITE PORTC 

:INITIATE SEEK COMMAND 

MVI A , IFH :SEEK 40 MS STEP 
CMA 
STA PORTS ;WRITE PORTS 
MVI B,04H ;WRITE TO CMD REG 
MOY M.B ;WRITE PORTC 
MVI B.OOH :RE.WE = I 
MOV M.B ;WRITE PORTC 

;WAIT FOR END OF SEEK -
THEN REPORT STATUS 

Listing 2 continued on page 92 
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MICROSOFT. 

NOBODY DOES IT BETTER. 


In 1975. Microsoft wrote the first BASIC 
interpreter for the 8080 Today, hundreds 
of lhousands of m1crocompulers run with 
M1crosolt software And tomorrow-a full 
line of system software for the 8086 and 
28000. Wi th microcomputer software , 
nobody does 11 better. 

BASIC Compiler Microsoft's BASIC 
com prier is the ideal software tool for lhe 
development of BASIC applications pro­
grams for resale. Compiled object code for 
any apphcat1on may be distributed to your 
customers on diskette or ROM, thus safe· 
guarding the source program And execu­
tion speeds with our compiled BASIC code 
are faster than with any other BASIC. Highly 
opt1m1zed. compact object code means 
maximum efficiency 1n any application. 
The BASIC Compiler supports all the lan­
guage features of our BASIC-BO Interpreter. 
Comes with macro assembler and loader. 
Runs wilh CP/ M, ISIS-11. TRSDOS. $395. 

BASIC Interpreters for 8080, 
ZOO, 8086, 6800, 6809 Language 
features <ibove and beyond any other BASIC 
have made Microsoft's BASIC the world 's 
mosr popular interpreter. And now three new 
versrons are available for the 8086. 6600. and 
6809. The latest releases of BASIC-80 and 
BASIC-86 support the new WHILE cond1­
1ronal. plus CHAINing of programs with 
COMMON variables. dynamic string space 
alloca tion and variable length records rn ran· 
dom flies All versrons have double precision 
ar1lhmet lc . full PRINT USING . tracing. 
renumbenng. edit mode. and many other 
features. BASIC-80 for CP/ M ISfS-11, 
TEK DOS: Si350. BASIC-86 standalone 
on SBC 86/ t2 : $600. BASIC-68 for FLEX : 
5200. BASIC-69 for FLEX: 5250 

COBOL·SO Compiler The best Im­
plementat ion of the world's mosl widely used 
programmrng language 1s COBOL-80 from 
Mrcrosofl. As small business applrcatlons be­
come not-so-small, COBOL-80 is ready with 
powerful use of disk files data manipulation 
facrlitres. CHAIN. segmenlalron and inler­
acuve ACCEPT / DISPLAY. Plus three· 
dimensional arrays. full COPY fac ilrty, 
indexed and relative files and an opllonal 
packed decimal formal that saves on mass 
storage by as much as 40°0. Comes with 
macro assembler and loader. Runs on 
CP/ M. ISIS-11, and TRSDOS. S750. 

NEW! muSIMP/muMATH-79 
Al last, a sophisticated math package for 
m1crocomputers muMATH performs mat he· 
ma tical operations eff1cienlly and accu­
rately. Use ii to solve equallons and simplify 
formulas: or perform exact ari thmetic, sym­
bolic integration and differentiation. infinite 
prec1s1on integer arithmetic and symbolic 
matrix inversion. mu MATH 1s an invaluable 
tool for engineering and sc1entrfic apphca· 
11ons involving lengthy. analyllcal computa· 
t1ons . II is also an ingenious teaching method 
for all levels of math from anlhmeuc lo 
calculus. mu MATH is implemented in mu· 
SIMP. a highly structured language for 
complex symbolic manipulations. muSJMP/ 
muMATH Package. CP/ M versions. $250. 

NEW! muLISP-79 LISP-the 
lingua franc a of the arhf1cial intelligence 
world- is now available in this efficient. low­
cosl version for microcomputers. Features 
include dynamic allocahon of storage re­
sources: program control structures such 
as an extended COND and a mullrple exit 
LOOP: user funcuons defined as CALL by 
Value or CALL by Name: and 83 LISP lune· 
hons. muLISP-79. CP/ Mvers1on: $200 

NEW! XMACR0-86 Forthe 
development of 6066 programs. ournew 
XMACR0-86 cross assembler has JUSt been 
released, II supports the same features as 
our MACRO·BO assembler. Develop 8066 
programs now on your current CP/ M. fSJS-11. 
or TEKDOS system. $300. 

NEW! Micro-SEED DBMS If you 
are developing applications software in· 
house or bundling hardware and software for 
resale. a database manager could be the 
software tool you've been looking for Micro­
SEED is the hrst CODASYL compatible 
da abase management system to run wi th 
CP/ M: and Microsoft s FORTRAN-BO has 
been implemented as the host language. 
When an application becomes limited by lrad· 
il1onal floppy disk hie handling. but remains 
overpowered by the cost and malnle· 
nance of a minicomputer, lhe solu tion is 
Micro-SEED. $900, 

FORT RAN·SO Compiler Micro ­
soft FORTRAN-BO Is the most complete 
microcomputer FORTRAN available It 
has all of ANSl -66 FORTRAN (except 
COMPLEX data) . plus unique enhancements 
for use in the microcomputer environment. 
An extensive library of single and double 

prec1s1on sc1en1t fic functions. too. Comes 
with macro assembler and loader. Versions 
forCP/ M, 1$1$-1 1. TEKDOS. SSOO 

MACR0-80 Assembler The most 
powerful microcomputer assembler on the 
market today 1s Microsoft's MACR0-80. II is 
fast. and rt suppor ts Intel-standard macros. 
re localion pseudo-ops. conditionals and fist· 
ing controls. MACRO-BOcomes with a relo ­
catable linking loader and runs with CP/ M, 
ISIS· ll , and TEKDOS 5200. 

EDIT·SO Text Editor Random 
access lo floppy disk files makes EDIT-80 the 
fastest microcomputer tex t editor. It's the 
essential tool !or crealing and maintaining all 
files . EDIT-80 includes FILCOM. a file com­
pare utility. EDIT-80. CP/ M version: $120 

Prices quoted are USA domestic only. 
OEMs should contact Microsoft for prices. 
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FOR THE VERY BEST IN 

NORTHSTAR® COMPATIBLE SOFTWARE 


DATA BASE MANAGERS 

SPECIALll • 10.00 OFF of Selector-Ill C2 


SELECTOR-Ill C2 : SuperSoft Is proud to offer the Selector-Ill C2 at a special $10.00 
discount . Selector Ill allows instant recall of any record using any information item In the 
record . This makes Selector-Ill the most powerful Oala Base Management System in 
micro-computers today ! You can define a data format and begin entering your data in 
minutes . Helps bring applications on line in hours Instead of months . !Note: Seleclor-111 C2 
requires CPIM and C BASIC· 2. not supplied · also 4BK Rem required for some epplicationsl 
Selector-Ill C2 ls: $335.001$10.00 off llstll. !Manual alone : $20.001 

INSURANCE AGENTS 
CRS · Client Record System. A complete program package for the Insurance egent . CRS 
wil l provide you with very fast online access to your client records, print reports and moil 
labels, and give you all the information you will need to increase your sales through the 
use of CRS as a MARKETING TOOL. 

CRS stores a complete record for each client that Includes the name. add ress. telephone 
I. as well es provisions for customer #. salesman #and up to six policies !expandable, If 
noededl . Write for details . 

CRS comes w ith twol2} user's manuals, one for the owner, and ono for offlco porson· 
nell I minimal system: one drive. 40K RAM stening 2000Hl $ 2 60 .00 IManuol : $ 40.0 0! 

TEXT PROCESSORS 
TFS ·Text Formatting System. At last a lull featured text processor for NorthStar that you 
can rely onl TFS has left & right margin justi fi cation. page numbering, chapteilng. page 
headings, centering. paged output & MORE. Supports powerful text manipulation inc lu· 
ding: global & local 'search and change: Ille merges and block moves . This means that 
you can testtucture your text file at any time to look the way you want it to. you can even 
'chain' files together from disk for documents larger than your current memoty . 

TFS is completely 'load and so' thetefore you can start using It at once . You get twol2) 
user's manual: one is a Quick Start manual to get you going ln minutes, the other ls an in 
depth study of TFS. !TFS requires RAM from OOOOH to 2000HI $75 .00 IManual only: 
$20.00) 

SPEECH SYNTHESIZER SOFTWARE 
•ANGLOPHONE" · Lets any BOBOIZBO computer conven ordinary English Into phonetic 
codes to drive Vouax , computalker, and TRS-80 Voico synthesizes . This is a hardworking, 
tested program suitable for use in the most demanding situations. !Details below I. Inquire 
for specific prices end media. 

COMPUTER AIDED INSTRUCTION 
M I S S · Microcomputer lnstructionel Suppon System. A complete. self-contained CAI 
package applicable to home. school or business education . Includes everything needed to 
create a sophisticated computer learning environment. MISS allows one to create any type 
lesson comple te with wrong enswer branching. re-test, and complete record keeping. The 
student is promprnd 100% of the way and need have no special knowledge. A special 
feature ls the option el use of e unique algorithm w hich separates spelling errors from incor· 
rect rosponses. Absolutely no programming knowledge is requi red . M ISS is completely 
interactive and maintains complete records on any number of students and lessons 
(limited only by disk specel . MISS is a completely flexible system that will allow you to 
either create lessons or to purchese pre-programmed lessons which run under MISS. Com· 
plete with user's monuel. . .. $40 .00 !Manual alone: $ 10.001 

ASSEMBLERS 
ARIAN · A complete BOBO assembler that interfaces direct ly to your DOS. ARIAN is com· 
pletely ·1oad and go•. Features include: dynamic file and RAM allocation. custom disk and 
RAM command capability , several library routines directly accessoble by the user. Also, e 
complete tex t editor, and system executive. ARIAN is both powerlul and easy to learn end 
use: it is an essemblet that you can grow with. Comes complete with a 51 page user's 
manual !ARIAN requires RAM from OOOOH to 2000HI $50.00 IManual alono: $ 10 .001 
ARIAN Utility Package · Severa l disk based utilities. Includes a complete DEBUG 
Packaga: $ 50.00 

PROGRAMMING LANGAUGES 
·Tiny ' Pascal · This is famous ChungNuen ' tiny• Pascal. FAST · ELEGANT • STRUC· 
TURED. local and global variables plus procedute and function independence make ' tiny' 
Pascal great for high speed applications , Compiles to BOBO code that executes up to 25 
ti mos faster than BASIC. You also receive SOURCE to ' tiny• Pascal written In Pascal. This 
means that you can compile the compiler! Add features. re locate . etc . lyou will need 36K 
to do 1hisl $ 40.00 

UTILITIES 
D E B E · IDoes Everything But Eatll This is a must for NorthStar user's . You can: COM· 
PACT & EXPAND BASIC programs. Compacting removes unnecessary spaces and 
remarks. This saves money and makes programs run faster. Expanding puts them back 
again. 

Cross·teference BASIC programs by variables end transfer statements. 
Global substitutions of variables and transfer statements. 
Formatted prlnl outs of BASIC programs as well . $40.00 

SPECIFY SINGLE OR DOUBLE DENSITY 

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

Now you too can have Pascall The famous Chung/Yuen ' tiny' Pascal has beon specia ll y 
designed for the TRS·BOI The lull power and elegance of •tiny' Pascal is at your command . 
Programs written in 'tiny' Pascal run et least 4 times faster than the same program in 
BASIC! •tiny· Pascal is also a great way to learn Pascal programming, & Jun too. 

Best of all. you only need e 16K Level II TRS-BOI No disk is requi red. The •tiny• Pascal 
operating system is self-contained and very easy 10 use. 

·nnv· Pascal is a subset of standard Pascal & includes: RECURSIVE PROCEDURE/FUNC­
TION, IF THEN ELSE REPEAT/UNTIL, •PEEK• & 'POKE-_ WHILE DO. CASE. MOREi !Plus full 
graphics for your TRS-BOI . 

You can save and load programs to and ftom tape Jn both source or compiler form . 
You get all this and more, plus a user's manual far $40.00 

SPEECH SYNTHESIZER SOFTWARE 
'ANGLOPHONE': At last you can take complete advantage of your TRS·BO voice syn ­
thesizer . Forget about cumbersome phonetic codes . With 'Anglophone' you can simply 
use ordinary English . Completely Interfaces with BASIC, or just about any other program· 
ming language. 'Anglophone' applies sophistica1ed pronunciation cules 10 transform nm· 
mal English spelling into speech using the TRS-80 Voice Synthesizer . Minimum hardware : 
level II, 16K* Voice Synthesizer . Comes complete with user's manual and test program. 

ALL ORDERS PREPAID OR C.O.D. 
ILLINOIS RESIDENTS ADD 5% SALES TAX "'"CE[4'1 

... (217) 344-7596 

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

business I With Energv ·Miser you can calculate heat loss because of poor insulation, leaky 
doors and windows, poor planning and more. With Energy-Miser you can predict the 
annual savings on your utility bills for various improvements or modifications, includfng: 
use of solar power, better insulat ion. opening and closing drapery, etc . 

Sut there is even more : Energy·Miser can also calculate your Return on Investment. That 
is, you can find your break point for converting to solar, for insulating better, etc . Enecgy· 
Miser even takes into consideration the Energy Tax Credit! Energy-Miser Is a program 
deslgned to save your money! 

Energy-Miser Is a proven program written by a ptofessional and includes a complete 
user's manual Jor $22 .50. !Minimum System 16K Level II. No Disk Required) 

'TALKING T ERMINAL' : The ' Talking Terminal' program turns a TRS-BO into a tolk· 
Ing computer terminal. The 'Talking Term inal' program receives inpu1 from a remote com· 
puter and converts h to spoken words . Its many user options include: Instant Replay, spell· 
ed speech , silent or pronounced punctuation. and more. Minimum hardware: Level II , 16K, 
Voice Syntheslter, AS·232C boerd and expansion Interface ..... $145.00 

/UPC~/On 

P.O. Box 1628 


Champaign. IL 61820 


Listing 2 continued: 

0807 
080A 
0808 
0800 
OR IO 
08 12 
08 13 
0816 
08 18 
0819 
08 1A 

081C 

081F 

0820 
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CD9807 
7E 
E640 
CAOA08 
3E08 
77 
3AOl80 
0600 
70 
2F 
E618 

CD6907 

C9 

00 
0700 

WAJT 

TRACK 

CALL PIN 
MOV A .M 
A I 40H 
JZ WAIT 
MVI A.08H 
MOV M .A 
LOA PORTB 
MVI B.OOH 
MOV M,B 
CMA 
ANI 18H 

CALL 
STATUS 
RET 

BYTEO 
END SEEK 

;WAIT FOR END OF SEEK 

;STAT REG READ 
;WRITE PORTC 

STATUS 
HANDSHAKE 

;BRING STATUS 
;RE.WE= I 
;WRITE PORT B 
;INVERT 
;SEEK AN D CRC BITS 

;REPO RT TO CO SOLE 

Ci rc le 54 on Inq uiry card. ~ 

http:335.001$10.00


R2 1/0••• The S-100 ROM, 
RAM 6 1/0 Board 

• S-100 BUS • 3 Serial 1/0 Ports 
• 2K ROM • 1 Parallel 1/0 Port 
• 2K RAM • 4 Status Ports 
• ROM Monitor (Operating System) 

2K 
STATIC 

RAM 

2K 
ROM 

MONITOR 
(OPERATING 

SYSTEM) 

R2 1/0 
ROM , RAM & 1/0 

S-100 BUS 

SERIAL 
TERMINAU 

PRINTER 
2 

SERIAL 
TERMINAL/ 
PRINTER 

# 3 

PARALLEL 
DEVICE 

Specializing In Quality Microcomputer Hardware 

CPU 

ELT,. 


ELECTRON IC CONTROL TECHNOLOGY's R2 1/0 is an 
S-100 Bus 1/0 Board with 3 Serial 1/0 Ports (UART's), 1 
Parallel 1/0 Port , 4 Status Ports, 2K of ROM with Monitor 
Program and 2K of Static RAM. The R2 1/0 provides a conven­
ient means of interfacing several 1/0 devices, such as - CRT 
terminals, line printers, modems or other devices, to an S-100 
Bus Microcomputer or dedicated controller. It also provides for 
convenient Microcomputer system control from a terminal 
keyboard with the 8080 Apple ROM monitor containing 26 
Executive Commands and 1/0 routines . It can be used in 
dedicated cont rol applications to produce a system with as few 
as two boards, since the R2 1/0 contains ROM , RAM and 1/0 . 
The standard configuration has the Monitor ROM located at 
FOOD Hex with the RAM at F800 Hex and the 110 occupies the 
first block of 8 ports. Jumper areas provide flex ibility to change 
these locations, within reason, as well as allow the use of 
ROM's other than the 2708 (e.g. 2716 or simi lar 24 pin de· 
vices) . Baud rates are individuall y selectable from 75 to 9600. 
Vo ltage levels of the Serial 110 Ports are RS-232. 

SERIAL 

TERMINAU 

PRINTER 


1 

Building Blocks for Microcomputer Systems, Control and Test Equipment 

Card Cages, Power Supplies, Mainframes, CPU's, Memory, 1/0 


8080 APPLE MONITOR 
COMMANDS 

A - Assign 1/0 
B-Branch to user rou tine A-Z 
C- Undefined 
D- Display memory on console in Hex 
E- End of file tag for Hex dumps 
F -Fill memory with a constant 
G-GOTO an address with breakpoints 
H- Hex math sum & difference 
I - User deli ned 
J -Non-destructive memory test 
K -User defined 
L - Load a binary format file 
M-Move memory block to another 

address 
N -Nulls leader/trailer 
0 - User deli ned 
P -Put ASCII into memory 
Q- Query 1/0 ports: 01(N)-read 110: 

OO(N ,V)-send 110 
R- Read a Hex file with checksum 
S -Substitu te/examine memory in Hex 
T - Types the contents of memory in 

ASCII equivalenl 
U- Unload memory in Binary format 
V - Verify memory block against another 

memory block 
W-Write a checksummed Hex fil e 
X -Examine/modify CPU registers 
Y - ·Yes there· search for 'N' Bytes 

in memory 
Z - ·z END' address of last R/W memory 

location 

ELECTRONIC CONTROL TECHNOLOGY (201) 888-8080 

763 Ramsey Ave., Hiiiside, N.J. 07205 



Listing 3: Read-sector routine. This routine causes the contents of a given sector of the current track (specified by a 2-digit number 
entered from the system console) to be transferred from the disk drive to an area of memory starting at the location given by the value 
of DA TBUF, 	 using decreasing memory addresses. 

Hexadecimal 
Address 

0810 
0813 
0814 
0815 
08 18 
08 19 
081C 
08JD 
OB I E 
081F 
0820 
0821 
0822 
0825 
0828 
0828 
0820 
OB2E 
0831 
0832 
01335 

0837 

0838 
OB3A 
0838 
OB3D 
OBJE 
OB41 

0843 

Hexadecimal 
Code 

8000 
KOO i 
8002 
0793 
0798 
0769 

05FF 

0520 

08 10 

2A2205 
7C 
87 
F21C08 
7D 
C32208 
7D 
07 
07 
07 
07 
84 
327COB 
CD9307 
210280 
0602 
70 
JA7COB 
2F 
32018'0 
0606 

70 

0600 
70 
3E88 
2F 
320 180 
0604 

70 

Label Instruction Commentary 

Mnemonic 


and Operand 


:READ READ SECTOR ROUTINE 

:READ SECTOR ROUT! E INIT!ATES THE READ 
:COMMA DA D TRANSFERS ALL THE DATA FOR A 
: ELECTED SECTOR TO THE BOTTOM OF MEMORY 
:BEGI NING AT LOCATION 5FF 
:R.XX READ SECTOR, SECTOR ADRS 
PORTA EQU 8000H ;PORT A ADDRESS 
PORTB EQU 800 1H :PORT B ADDRESS 
PORTC EQU 8002H ;PORT C ADDRESS 
POUT EQU 793H ;PORT B SET AS OUTPUTS ROUTINE 
PIN EQU 798H ;PORT B SET AS INPUTS ROUTIN E 
STATUS EQU 769H :ROUT! E CONVERTS STATUS TO 

ASCII PRI TABLE DATA 
DATB F EQU 5FFH ;BEGINNING ADRS OF "READ" 

DATA BUFFER 
CH R EQU 520H ;COMMAND CHARACTERS ENTERED 

VIA CONSOLE 

ORG OBIOH 

READ 	 LHLD CHARS+2 :GET BOTH CHARS 
MOV A,H :XFER LS CHAR 
ORA A :TERM? 
JP TWO :NO 
MOV A.L ;LOAD SI GLE CHAR 
JMP SECTOR 

TWO 	 MOV A.L :X FER MS CHAR 
RLC :SHIFT TO MS POSITION 
RLC 
RLC 
RLC 
ADD H :MERGE CHARS 

SECfOR 	 STA SECSTR :STOR SECTOR 
CALL POUT ;PORTB OUTPUTS 
LX! H.PORTC ·:GET PORTC ADRS 
MVI B.02 H :SECTOR REGISTER 
MOV M.B :WRITE PORTC 
LDA SECSTR :SECTOR (\DRS 
CMA :INVERT FOR WD BUS 
STA PORT B ;WRITE PORT B 
MVI B.06H :WRITE TO SECTOR 

REG 
MOV M,B ;WRITE PORTC COMMAND 

HANDSHAKE 
:INITIATE THE READ COMMAND 

MV 8,0 :SEL CMD REG 
MOV M.B :WRITE PORTC 
MV I A.88H :READ CMD 
CMA :INVRT FOR WD BUS 
STA PORTB :WRITE PORTS 
MVI B.04H :ISSUE READ TO 

CMD REG 
MOV M.B :WRITE PORTC 

:WAIT FOR END OF READ - THEN REPORT 

Listing 3 co11tim1ed on page 96 
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POWER·ONE 

D.C. POWER SUPPLIES 


Now available for small systems applications 
Power-One, the leader in quality open-frame power supplies , now offers a complete line of single , dual , 
and triple output models for small computer systems . Also available are special purpose models for 
Floppy Disk and Microcomputer applications. 

Below are just a few popular examples of the over 90 "off the shelf " models now available from stock . 

SV @ 3A, w/ OVP SV @ 12A, w/OVP SV @ 40A, w/ OVP ~ 
SINGLE OUTPUT & 
LOGIC POWER SUPPLIES 

• 	56 "off the shelf" 

models 


• 2V to 250V, 0.1A to 40A 

• ± .05% regulation 

• 115/230VAC input 
HB5-3/0VP 

$24.95 single qty. 


SV @ 0.7A w/OVP !fl~ SV @ 1A, w/OVP SV @ 2.SA, w/OVP
FLOPPY-DISK SERIES 12V ® 1.1A/1 .7A PK~ -SV @ O.SA, w/OVP - SV @ O.SA, w/ OVP 

24V @ 1.5A/1 .7A PK 24V @ 3A/3.4A PK • 8 "off the shelf" 

models 
 • .. ... "# !' ; .·o. -' ·. _-=·.--· 

. ·~. .• · •. . 0 0 ~-	 o· o• Powers most popular 
'T ) . h :._·'.·- • : ...l./~· '- . I idrives 

• t ·~ ~- · -. . . ~ • ' '1'1-..: ~ •'I • ' • •P'! .. - •.• Single/dual drive 

applications 


CP340 CP205 	 CP206 
For one 5.25" Media Drive For one 8.0' • Media Drive For two 8.0' ' Media Drives 
$44.95 sing le qty. 

• 2-year warranty 
$69.95 single qty . $91 .95 sing le qty . 

SV @ 2A, w/OVP ± 12V @ 1.7A or 
9 -15V @ 0.SA ± 15V @ 1.SA 

12v11sv @ o.2sA New 
~OUAL OUTPUT MODELS 

e • ,, e • ~ 
• 15 "off the shelf" . . 0,,.;1'r

models 
I ' ­~ . : 0 !) : · 

• ± 5V to ± 24V, 0.25A '! ... •. ·• · 

to 6A 
 :· ry, ..... 

.---:.J ..:."'> . . 
• l.C. regulated 
• Full rated to + 50° C HAD12-.25/ HAD15-.25 HAA512 HBB15-1 .5 

$32.95 sing le qty . $44.95 sing le qty . $49.95 single qty. 

SV @ 2A , w/OVP SV @ 3A, w/OVP SV @ &A , w/OVPTRIPLE OUTPUT 
± 9Vto ± 15V @ 0.4A ± 12V @ 1A or ± 12V @ 1.1A or MODELS ± 15V @ 0.8A 	 ± 15V @ 1.SA 

• 10 "off the shelf" 

models 
 !I"'. _~ ,_. .• . ' .: :; . ..·...... . 

... ·. ~ -- ,· @ @ . e.- .... . o· o · • 5V plus ± 9V to 
.,.. ~ - .. 

± 15V outputs . ,__ :. ~ ·- ·- • ~ _. L - .­. -.. - ' 	 ••-,~ r 1 - .,.__ 
~ ., ;.r'' r~ \ .. ..... ,..;;;;; :• Models from 16W to 

150W 

HTAA-16W 
 HBAA-40W 	 HCBB-75W • Industry standard size $49.95 sing le qty . $69 .95 single qty . $91 .95 single qty . 

HD5-12/0VP 
$79.95 single qty . 

NEW 80' CATALOG! 
Get Your FREE Copy Now! 

Phone us di rect or circle the reader service 
number below . 

Pamer-ane,NC. 
D.C. POWER SUPPLIES 

Power One Drive• Camarillo, CA 93010 • (805) 484-2806 •TWX 910-336-1297 

Circle 55 on Inquiry card. 	 BYT'E May 1980 95 

http:HAD15-.25
http:HAD12-.25
http:1.5A/1.7A


Listing 3 continued: 
01144 0603 MVI B.03H 
OB46 70 MOV M .B 
Ol347 CDlJ807 CALL PIN 
OB.JA 1 I FF05 L X I D ,DATBUF 
OIHD 0603 MVI B.03H 
llll.tF O.'iCOB JMP DLOOP 
0852 .1EOB GD MVI A.OBH 
OIJ.'i.J 77 MOV M ,A 
llB.'i5 -1A0180 LOA PORTB 
OB5H 2F CMA 
OB.'i9 12 STAX. D 
OB5A l l:l DCX D 
OB.'iB 70 MOV M .B 
Ol:l5C 7E DLOOP MOV A,M 

OB5D 87 ORA A 
OA.'iE FA520B JM GD 
0861 E640 ANI 40H 
01363 CA5COB JX DLOOP 

;READ DONE - GET STATUS 

01166 JEOO MVI A,0 
llll68 77 MOV M .A 
0669 -1E08 MVI A,08H 
OUllB 77 MOV M,A 
OU(>C EIJ XCHG 
086 0 227EOB SHLD ISA VE 

0670 EU XCHG 

0671 3A0180 LOA PORTS 
0874 06CXl MVI B,O 
0876 70 MOV M ,B 
0877 2F CMA 

flB78 CD6907 CALL STATUS 
OB7 B C9 RET 

llR7C 0000 SECSTR WORD O 
OB7E 0000 ISAVE WORDO 

OBIO END READ 

;SEL DAT A RE G 
;WRITE PORTC 
;PORTS = I PUTS 
;FWA OF DATA 
;RE,WE=I 

;RE=O 
;WRITE PORTC 
;GET DATA 
;INVERT DATA 
;S AVE IT 
;BUMP INDEX 
;RE= I ,PORTC 
;GET STATUS 
PORTC 

;DRQ= I ? 
;YES 
:INTRQ SET? 
;NO 

;ADRS STAT REG 
;WRITE PORTC 
;STROBE RE=O 
;WRITE PORTC 

;SAVE INDEX TO 
DATA 

;RESTOR PORTC 
ADRS 

;GET s:I'AT BYTE 
;STAT HANDSHAKE 
;WRITE PORTC 
;INVERT STAT 
BYTE 

;REPORT STATUS 

:SECTOR ADRS 
;DATA INDEX 
STORAGE AREA 

DATA 
TRANSFER 
SEQUENCE 

STATUS 
HANDSHAKE 

Listing 4: Write-sector routine. This routine causes a section of memory to be written to a giv~n sector on the disk . The sector number 
is specified by a 2-digit number entered from the system console . 

Hexadecimal 
Address 

8000 
8001 
8002 
0793 

0798 

0769 

0520 

Hexadecimal 
Code 

Label Instruction 
Mnemonic 

and Operand 

Commentary 

;WRITE WRITE SECTOR ROUTINE 

;WRITE SECTOR ROUTINE INIT IATES TH E WRITE 
:COMMAND AND TRANSFERS ALL THE DATA FOR A 
:SELECTED SECTOR 

;W,XX = WRITE SECTOR.SECTOR ADRS 

PORTA EQU 8000H 
PORTS EQU 8001H 
PORTC EQU 8002H 
POUT EQU 793H 

PIN EQU 798H 

STATUS EQU 769H 

CHARS EQU 520H 

:PORT A ADRS 
;PORT B ADRS 
:PORT C ADRS 
:PORT B SET AS 
OUTPUTS 
ROUTINE 

;PORT B SET AS 
INPUTS ROUTINE 

;ROUTINE 
CONVERTS 
STATUS TO ASCII 
PRINTABLE DATA 

:COMMAND CHAR -
Listing 4 co11ti11ued 
on page 98 

96 May 1980 © BYTE Publicat ions Inc 



icroQuote 

Your personal computer becomes 


a window on Wall Street. 

, //I I I I I I I I ' . \ \ \ \ 

Micro NET. the personal computer service of 
CompuServe. now offers MicroQuote, a compre­
hensive securities information system. 

With MicroQuote you can gain information from 
a data bank of over 32.000 stocks, bonds and op­
tions from the New York, American. OTC and major 
regional markets plus Ch icago options. MicroOuote 
contains price and volume data from January, 1974 
with cumulative adjustment factors and dividend 
information from January. 1968. 

You can determine indicated annual dividends, 
earnings per share, shares outstanding, BETA fac­
tors. open interest on opt ions and amount outstand­
ing on debt issues. MicroQuote can provide issue 
histories on a dai ly, weekly or monthly basis and 
even performs certain statistical analyses on the 
data. It's a vital tool for any investor. 

It's just part of the MicroNET service 
Micro NET also allows error-free downloading of 
software via the new software exchange and execu­
tive programs (now avai lable tor the TRS-80; Apple 
11 ' and CP/ M ' systems). II also provides electronic 

Circle 56 on inquiry card. 

mail service and can be accessed with a 300 baud 
modem via local phone calls in more than 175 U.S. 
cities. Write for full details on how your microcom­
puter can control one of the nation's largest and 
most sophisticated time-sharing computer centers 
tor about 8 cents a minute! 

TRS-80 is a reg1slered l rademark o f Tandy Corporat ion 

Apple II 1s a reg istered lrademark o f Apple Compuler. Inc. 

CP/ M 1s a registe red trademark of Digi1at Research 


Regional distributors and local dealers wanted . 
Inquire to Dept. R 

Software authors: MicroNET seeks to license quality 
programs for software exchange. Write to 
Dept. s 

::::'lfficraNE~== 
Mail to : Dept : B 

r .....mpuServe Personal Computing Division 
'-"' 	 5000 Arlingt on Centre Blvd. 

Columbus, Ohio 43220 
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Listing 4 continued: 

OB80 

OB83 
0884 
0885 
OB88 

0889 
OBSC 
OBSD 

088E 
088F 
OB90 
OB91 
OB92 
0895 
OB98 
OB98 

OB9D 
OB9E 
OBAI 

OBA2 
OBAS 

OBA7 

OBAS 
OBAA 
OBAB 
OAAD 

OBAE 
OBBI 

OBB3 

OB80 

2A2205 

7C 
B7 
F28C08 
7D 

C3920B 
7D 
07 

07 
07 
07 
84 
32E50B 
CD9307 
210280 
0602 

70 
3AE50B 
2F 

320 180 
0606 

70 

0600 
70 
3EA8 
2F 

320 180 
0604 

70 

ORG OBSOH 

READ 	 LHLD CHARS 
+2 
MOY A,H 
ORA A 
JP T WO 
MOY A,L 

JMP SECTOR 
TWO 	 MOY A.L 

RLC 

RLC 
RLC 
RLC 
ADD H 

SECTOR 	 STA SECSTR 
CALL POUT 
LXI H,PORTC 
MVI B,02H 

MOY M.B 
LDA SECSTR 
CMA 

STA PORTB 
MY! B.06H 

MOY M,B 

;INITIATE THE READ COMMAND 

MY! B.O 
MOY M.B 
MVI A.OASH 
CMA 

STA PORTB 
MVI B.04H 

MOY M.8 

ACTERS ENTERED 
VIA CONSOLE 

;GET BOTH CHARS 

;XFER LS CHAR 
;TERM? 
:0 
;LOAD SINGLE 
CHAR 

:XFER MS CHAR 
:S HIFT TO MS 
POSITION 

:MERGE CHARS 

;STOR SECTOR 
;PORTB OUTPUTS 
;GET PORTC ADRS 
;SECTOR 
REGISTER 

:WRITE PORTC 
;SECTOR ADRS 
;INVERT FOR WD 
BUS 

;WRITE PORTB 
:WRITE TO 
SECTOR REG 

;WRITE PORTC 

:SEL CMD REG 
:WRITE PORTC 
;WRITE CMD 
:INVRT FOR WD 
BUS 

:WRITE PORTB 
;ISSUE READ TO 
CMD REG 

;WRITE PORTC 

COMMAND 
HANDSHAKE 

Lis ting 4 continued 
on page 100 

There is no other mainframe that compares with the 
performance and reliability of a TEI mainframe. Its unique 
design enhances substantially the reliabili ty of any S-100 
computer system by providing high efficiency power, 
brown out protection, line noise rejection and a sophisticat­
ed high-speed bus packaged in a durable enclosure. 

TEI manufactures the broadest selection of S-100 
mainframes ... 8, 12 and 22 slot, desk top and rack mount 
models. Whether your requirements are standard or cus­
tom, TEl's extensive manufacturing capacity and know­
how can solve your mainframe problems today! 

Successful OEM's, system integrators and computer 
dealers worldwide rely on TEI mainframes and enjoy a 
good night's sleep knowing that their systems are still 
running . Call TEI today ... you too can enjoy a good 
night's sleep! 
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the SLittle Plugs 

TheUniversal™ 

Intelligent Controller and 


/.. ~· · 
Five plug sets is all it takes for simultaneous, 
multi-device storage control. DML's Univer­
sal™ Intelligent Controller makes it possible. 

• 	 S-100 Bus, with CP / M* support 
• 	 Plug adaptable device support 
• 	 Control of up to 8 storage devices: 4 fixed 

disks , 4 floppy or tape cartridge drives 
• 	 IEEE DMA or port transfer 

Circle 58 on inquiry card. 

Call or write for full information. Data Man ­
agement Labs, 2148 Bering Drive, Sanjose, 
CA 95131(408) 248 -2104. 
"CP/ M is a tradem ark o f Digital Research 

DATA MANAGEMENT LABS 
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Listing 4 continued: 

OBB4 
OBB6 
0887 
OBBA 
OBBC 
OBBF 
OBCl 
OBC2 
OBC3 
OBC5 
OBC6 
OBC7 

OBC8 
OBC9 
OBCC 
OBCE 

OBDI 
OBD4 
OBD6 
0807 
OBD9 
OBDA 
OBOD 
OBDF 
OBEO 

OBEI 
OBE4 

0603 
70 
1101 80 
0603 
C3C70B 
3ESD 
2F 
12 
3E07 
77 
70 
7E 

87 
FABFOB 
E640 
CAC70B 

CD9807 
3EOO 
77 
3E08 
77 
3AOl80 
0600 
70 
2F 

CD6907 
C9 

WAIT FOR END OF READ-THEN REPORT 

MVJ B.03H ;SEL DATA REG 
MOV M.B ;WRITE PORTC 
LXI D.PORTB ;PORTB ADRS 
MVI B.03H ;RE ,WE= I 
JMP DLOOP 

GD MVI A,8DH ;LOAD DATA 
CMA ;LNVRT DATA 
STAX D ;WRITE PORT B 
MVI A,07H ;WE= O 
MOV M,A ;WRITE PORTC • 
MOV M.B ;RE= I ,PORTC 

DLOOP MOV A.M ;GET STATUS 
PORTC 

ORA A ;DRQ= I 
JM GD ;YES 
ANI 40H ;INTERQ SET 
JZ DLOOP ;NO 

READ DONE ­ GET STATUS 

CALL PIN ;PORTS INPUTS 
MVI A.0 ;ADRS STAT REG 
MOV M.A ;WR ITE PORTC 
MVI A,0 H ;STROBE RE = O 
MOV M.A ;WRITE PORTC 
LOA PORTS ;GET STAT BYTE 
MVI 8,0 ;STAT HANDSHAKE 
MOV M,B ;WR ITE PORTC 
CMA ;I VERT STAT 

BYTE 
CALL STATUS ;REPORT STATUS 
RET 

DATA 
TRANSFER 
HANDSHAKE 

STATUS 
HANDSHAKE 

0BE5 	 0000 SECSTR WORDO 
0880 END READ 

~~~~ICAL IN DEX J'"l.._______________________,! 
----REPEATED FOR EACH RE CORO----­

GI ID FI ELD ---..j G2 r----DATA FIELD -.JG3 G4A 

SYNCIAMpD21cRc I ISYNC I AM I DATA I cRc 1wa OFF I 
NUMBER OF BYTES 16 6 2 11 : 6 I 128 2 I : 26 101 

BYTE VALUE 1 I 
IN HEXADECIMAL FF 00 FE • • FF I 

I 
00 FB FF I FF 

I 
FF 

I I 

UPDATE WRITE 

LEGEND: 

ID IDENTIFICATION 
AM ADDRESS MARK 

CRC CYCL IC REDUNDANCY CHE CK FIELD 
WG OFF WRITE-GATE - OFF BYTE 

Figure 3: Format of data as recorded on one track of the disk drive. Each track contains 
sixteen records. each of which contains 128 bytes. Each record consists of an identifica­
tion (JD) field followed by a data field . The columns marked with an asterisk represent 
fields with contents that vary from record to record. 

;SECTOR ADRS 

Text continued from page 86: 

contains the following: track address, 
side-select byte (set to 00 here), sector 
address, and sector length (set to 00 
here because the sector length is con­
stant); each field is 1 byte long. The 
cyclic-redundancy-check (CRC) sec­
tion contains a 2-byte value that 
serves to check the accuracy of the 
previous bytes as written onto the 
disk. A command byte of hexa­
decimal F7 sent to the FD1771 con­
troller causes it to generate and write 
the CRC bytes. 

The data field also begins with a 
sync section. The address mark for 
this section, hexadecimal FD, is a dif­
ferent value than for the sync section 
in the identification field. A data sec­
tion of 128 bytes follows and can be 
filled with any desired data . The last 
section within the data field is the 
write-gate-off (WG-off) byte, which 
allows the head an area in which to be 
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' '"Aavihg so. much disk cai:;acitY"as'standard in a low cost OPTIONS FOR THE 900 SERIES: 

QUA!:I
CORPORATION 
P.O. Box 386, Freehold, New Jersey 07728 • (201) 681 -8700 
Factory: Route 34, Wall Township, New Jersey 07719 

DISTRIBUTOR AND REPRESENTATIVE INQUIRIES WELCOME 

Circle 59 on inquiry card. 

microcomputer system is reason enough to make the 
900 Series your logical choice - but the fact is, it's only 
one of the reasons why this system offers the best 
price/performance value of any now on the market. 
There's also a simple modular design, a reliable single 
board computer, dual flexible disk drives, a versatile 
disk operating system, plenty of room for expansion, 
and attractive quantity discounts - plus a lot more. 

Just check out these standard features and expan­
sion capabilities. 

STANDARD ON THE 900 SERIES: 

O Single board microcomputer: Z80 based ; 4 MHz. 


operation ; OMA controlled disk access. 
O Dual eight inch flex ible disk drives: on-line formatted 

capacity of 2.5 megabytes expandable to 5 Mb; access 
time of 3 milliseconds track-to-track; 8000 hour MTBF 
reliability rating. 

O IBM 3740 format compatible 
O 48 kilobytes of dynamic RAM , 

expandable to 65 Kb. 
0 CP/M !!- Disk Operating System 

with assembler, ed itor and debug 
subsystems. 

O RS232 or TIY serial port for system 
console . 

0 Parallel line printer port 
(Centronics-compatible). 

DESIGNED FOR 
OPTIMUM RELIABILITY 
AND EASY SERVICING 

Single board design 
Quad -density flexible disk drives 
Turn-key operation and security 
Expansion capabil ities 
Industrial qua lity construc tion 

•Umt pnce (53 .996.) on small quanttt ies: please 
contac t factory for complete d iscount schedule 
CP iM • 1sa reg1s1ered lradernark of Digital Resea rch 

O Disk expansion : up to 5 Mb formatted capacity. 

O Serial 1/0 expansion : two additional RS232 ports 
{serial printer, modem, etc.) 

0 S100 bus adaptor for system expansion. 

O Multi-user operation 

O Hard disk subsystem 

AVAILABLE SOFTWARE FOR THE 900 SERIES: 
O High level languages include : BASIC, FORTRAN. 

COBOL and PASCAL. 
O Application packages include : Inventory, Word 

Processing , GL, AR , AP and Payroll. 

the Quay 900 Microcomputer System offers the 
most complete package for the money 



$$$SAVE$$$ 
TRS-80*/ZENITH/APPLE/ MATTEL 
ATARI COMPATIBLE HARDWARE 

DISK DRIVES 
More capacity than Radio Shack 35 Track (80 K 
Bytes) drives. Fu lly asseJllbled and tested. 
Ready to plug-in and run the moment you 
receive it. Can be Intermixed with each other 
and Radio Shack drive on same cable. TAS-80' 
compatible silver enclosure. 

90 DAY WARRANTY. ONE YEAR ON POWER SUPPLY. 
FOR TRS-ao· 
CCt-100 51/• ", 40 Track (102K Bytes) for Model I $314 
CCl-200 5 'I• ", 77 Track (197K Bytes) for Model I $549 
CCl -800 8" Drive for Model II (V2 Meg Bytes) $795 
For Zenith Z89 
CCl-189 5 1;. ", 40 Track (102K Bytes) add-on drive $394 
Z-87 Dual 5 11. " add-on drive system $1095 
DISKETTES - Box of 10(511. ")-with plastic library case $24.95 

16K MEMORY UPGRADE KITS $59.95 
for TAS-80' , Apple II , Sorcerer (specify) 

PRINTERS NEC Spinwriter 
Letter Quality High Speed Printer 
Includes TRS-80" interface software, quick 
change print fonts, 55 cps, bidirectional, 
high resolut ion plotting, graphing , propor­
tional spacing $2479 

With Tractor Feed $2679 
779 CENTRONICS TRACTOR FEED PRINTER $995 

Same as Radio Shack line printer 
737 CENTRONICS FRICTION &PIN FEED PRINTER $849 

Text quality matrix , proportional spacing 
730 CENTRONICS FRICTION & PIN FEED PRINTER $640 

7 x 7 matrix 
P1 CENTRONICS PRINTER $349 

Same as Radio Shack quick printer 
PAPER TIGER (IP440) $995 

Includes 2K buffer and graphics option 
Tl-810 $1599 

Upper and lower case, parallel and serial , paper 
tray and TRS-80" Interface software 

OKI DATA Microline 80 Friction and pin feed $645 
Tractor Feed , friction, and pin feed $745 

EATON LRC 7000 + 64 columns, plain paper $349 

COMPLETE SYSTEMS 
TRS·80" LEVEL 11·16K with keypad $722 
TRS·80* Expansion Interface $274 
ZENITH Z89 all-in-one computer $2295 
ZENITH Z19 $740 
ATARI 400 $549 ATARI 800 $999 
MATTEL INTELLIVISION $299 

DISK OPERATING SYSTEMS 
PATCHPAK #4 by Percom Data $ 8.95 
CP/M for Model I, Zenith $145.00 
CP/M for Model II , Altos $245.00 
NEWDOS Plus - with over 200 modificalions 35 Track $ 89.00 

and corrections to TRS·DOS 40 Track $ 99.00 

CAT MODEM Originate and answer same as $157.50 
Radio Shack Telephone Interface II 

The CPU SHOP 
TO ORDER CALL TOLL FREE 1-800-343-6522 
Massachusetts residents cal l (617) 242·3361 ·1• 

5 Dexter Row, Dept. B-5, Charlestown, MA 02129 1 · .. 

Hours: 10AM-6PM (EST) M-F{Sat . till 5) 

Massachusetts residents add 5% sales tax ==- - I 

Freight collect , F.O.B. Charlestown 

'TAS-80 Is a trademark of Tandy Corporat ion VISA' 

Prices subject to change without notice. . 
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turned off from the write mode 
without destroying any valid data. 
Although a hexadecimal FF is written 
to this field, we do not care what 
value resides in the WG-off field on 
the floppy disk. 

Once the disk is formatted, reading 
or writing can begin. The read and 
write commands are similar in several 
respects to other commands such as 
the seek command. Each must be part 
of a software routine in which a com­
mand parameter is loaded into the 
data, sector, or track register, and the 
command itself is loaded into the 
command register. All commands 
also generate an interrupt signal at 
their completion. This interrupt must 
be reset through a status handshake 
routine that reads the status register. 

However, the read and write com­
mands differ from commands like the 
seek command in the following one 
respect: data must be transferred. For 
example, a write command, in a data­
transfer routine like that presented in 
hexadecimal locations OBB4 thru 
OBCE of listing 4, places a byte 
of data in port B and points the ad­
dress pointers (lines AO and Al) to 
the data register. When the FD1771 
raises the DRQ line, the WRITE­
ENABLE line is brought low. The 

byte of data, which is placed in the 
FD1771 data register, is transferred 
from the FD1771 to the disk. The 
BOBOA places another byte in the port 
and pulls the WRITE-ENABLE line 
low again when the FD1771 signals 
that it is ready to accept another byte 
of data . A similar procedure is 
followed for a read command (see 
listing 3), except that this command 
uses the READ-ENABLE line . 

This concludes our discussion of 
the hardware and software necessary 
to interface a Shugart SA400 disk 
drive to an 8080A-based microcom­
puter system. Additional application 
information is given in the applica­
tion notes available from the com­
panies listed in the references.• 

References 
1 . 	 SA4001450 Minifloppy Diskette Storage 

Drives with an 8080AIFD 1771 Single Den­
sity System Application Bulletin, Shugart 
Associates , 415 Oakmead Parkway, 
Sunnyvale CA 94086 

2. 	 FD1771 Floppy Disk Formatter/Controller 
Data Sheet, Western Digital Corporation , 
3128 Red Hill Ave, POB 2180, Newport 
Beach CA 92663 

3. 	 Intel 8080 Microcomputer Systems User ·s 
Manual, Intel Corporation, 3065 Bowers 
Ave, Santa Clara CA 95051 
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RODNAYZAKS 

withSYBEH 

PROGRAMMING THE 6502 
This book Is designed as a progressive, 
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A Graphics Text Editor for 

Music 


Part 2: Algorithms 

The Commands 
With what commands should the 

editor provide the user in order to 
make the program easy to use, and 
how does the nature of these com­
mands affect the structure of the pro ­
gram? 

Mode Commands 
We begin to answer this question 

by distinguishing three major ways in 
which the user will use the program. 
The first is when the user creates a 
score of music. Here the editor must 
establish a file for the score and allow 
the user to overwrite the default 
values for the music, such as the key 
and time signatures. The second ma­
jor use consists of editing the score. 
The program needs to provide 
facilities for locating the measure to 
be edited, reformatting the pages 
after editing, and writing the finished 
version out to a file. The third and 
hardest facility the editor must pro­
vide is the ability to display the score 
on the screen. 

A multitude of problems must be 
handled automatically by the editor 
in adjusting the format of the score as 

Note 
The figure numbering sequence is con­
tinued from part 1 which appeared in the 
April 1980 BYTE. 
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it will appear on the screen. The 
above discussion leads to a definition 
of three separate modes of operation 
for the editor ca lled the CREATE, 
EDIT, and DISPLAY modes. 
Switching between modes is done by 
issuing a command through the 
graphics tablet as discussed in part 1 . 
The editor also switches modes 
automatically to display the contents 
of a measure while the user creates or 
edits the score. 

Location Commands 
Commands must be provided to 

allow sequential passage through the 
score. In order to do this, the user 
must first set a symbolic-operation 
mode which determines the units to 
be used as increments in moving. 
through the score. These units are 
pages, lines, measures, or characters, 
and are set via commands on the 
templa te . For example, suppose you 
are located on page two, line one, 
measure three, and character twenty­
one of the score, and you wish to edit 
page five, line four , measure one, and 
character three. The following se­
quence of commands will accomplish 
this: 

1 . Touch page . This sets the in ­
crements to pages, and sets the 
line, measure, and character values 
to one. 

2. Touch forward 	three times. This 
positions you on the first line, 

measure, and character of page 
five . 

3. Touch line. Touch forward three 
times. You are now at the first 
measure of line four. 

4. 	Touch character and touch for­
ward two times. 

If you are editing the end of a unit, 
it is often faster to back up. If you 
were editing the last character, 
number thirty-seven, of measure one 
above, you could go to measure two 
and then back up one character rather 
than going forward from measure 
one, thirty-seven times . If the pro ­
gram is to provide this flexible loca­
tion scheme to the user, it should be 
easy to determine the location of the 
page, line, measure, and character at 
any place in the score. A look back at 
the data structures indicates that this 
was accomplished using doubly ­
linked pointers between the score 
area arrays. 

Edit Commands 
The program must support all 

editing features that allow easy text 
manipulation. Commands to insert , 
delete, replace, or move pages, 
measures, lines, or characters must be 
provided, as well as methods of 
searching the text for patterns of 
music. These facilities require a set of 
routines that will automatically ad­
just the paging of the music after 
editing. 
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Exit Commands 
After editing a measure, the user 

either wants the version to become a 
permanent part of the score, or 
wishes to inform the program to ig­
nore any changes made. This is the 
function of the EXIT and NULL-EXIT 
commands on the template . Note that 
the exit command must transfer the 
contents of the work area to the score 
area and make the necessary format 
changes while the NULL-EXIT simply 
does nothing. 

Symbols 
Music abounds with symbols. The 

template shown in part 1 indicates 
only a few. The actual design allows 
for one hundred different symbols. In 
order to avoid cluttering the template 
you would have to cull the necessary 
symbols for the type of music that is 
being scored. To transfer from one 
notational style to another is not a 
difficult task, since only the template 
and interface program would have to 
be changed. The main portion of the 
editor is protected from such altera­
tions. 

Output 
.The hardest problems of the editor 

Demand is up even more 

for micromodem II™ 


Congratulations! A lot of you have found out how much our 
micromodem II adds to your Apple II.* We knew it was good when 
we developed it, but we cou ldn 't tell how many of you would 
realize that too. Since the Apple II has become so popular and very 
low cost time shari ng networks have evo lved, demand fo r 
micromodems has been increasing. 

We've expanded production capacity, moved to new facilities 
and added personnel in order to meet the demand. But, like most of 
the industry, availability of parts has limited our ability to expa nd 
production as fast as we would like. 

We at D.C. Hayes Associates are committed to supporting the 
microcomputer industry through providing your local dealer with 
su perior quality products, as rapidly as supplies and our high quality 
production techniques allow. Thanks for waiting for our micro­
modems, we know you'll be glad that you did. 

D.C. Hayes Associates, Inc. 
MICROCOMPUTER PRODUCTS 

10 Perimeter Park Drive, Atlanta, Georgia 30341 (404) 455-7663 
' Reg•s:temd trademarlc ol Apple Compulor, Inc. Mi1: romodem II is a tegistered 1rademark of D.C. Hayes Associaws, Inc; . 

106 May 1950 © BYTE Publications Inc Circle 62 on Inquiry card. 

are related to displaying the musical 
score on the screen in a pleasing and 
useful format. I will touch on three 
classes of problems, and outline their 
solutions in this section. 

Dimension Problems 
This set of problems is caused by 

the physical dimensions of the screen 
output. The actual physical dimen ­
sions of the height and length of the 
screen are fixed , and you must work 
around their limitations. Since most 
graphics screens represent points in a 
coordinate system, the maximum and 
minimum absolute coordinates for 
the X and Y axis are set. 

In order to achieve a flexible 
design, no commitment should be 
made to any of these machine­
dependent characteristics. Instead, 
you should work in a virtual coor­
dinate space controlled by the editor, 
and write another interface program 
to handle the conversion of coor­
dinates in the virtual space to the ac­
tual screen coordinates. Every dimen­
sion that is given will then represent a 
dimension of the virtual space in the 
editor . Since the option of determin­
ing the size of a score of music should 
be left to the user, you must under­
stand that all dimensions are subject 
to scaling factors that will be set by 
the user on entrance to the program. 
With these considerations in mind, I 
will now discuss three problems and 
their solutions. 

1. The Spacing Problem for the 
Staff 

How are the dimensions for the 
staff, notes, and symbols determined? 
The solution was found by taking 
measurements from scores of music 
and determining the standard sizes. 
Figure 5 shows the dimensions of the 
staff and lists the dimensions for 
other symbols. Note that all dimen­
sions are given in terms of LSPACE, 
which is the distance between the 
lines of the staff. 

2. The Length of the Measure 
Problem 

How do you assign a virtual length 
to a measure? Although each measure 
has the same number of beats, their 
lengths can differ radically. Observe 
in figure 7 that the length between 
notes of the same value is not always 
equal. This eliminates a simple 
method in which you would assign 
virtual lengths to specific note values 
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1 
LL INE 

--- LWA STE ___..,_________ L USAB LE - -------­

l 
10 x LSPACE LMSRWST - Figure 6: An example of a rarely occurring 

musical symbol. Of the many thousands 
of symbols which are used to com­
municate different forms of expression, 

NOTE S : 

IF 	 F 
INTER = 9 x 114 x LSPACE STEM = 3 x LSPACE OVAL LSPACE 

# b. ~· x bb 
DISTANCE BETWEEN BARS • LSPACE ALL NOTE SY MB OLS= LSPACE 

Figure 5: Dimensions of the musical staff, notes , and symbols. All dimensions are given 
in terms of LSPACE, the distance between the lines of t/1e staff. 

and determine the total length of the 
measure by summing their values. A 
modified approach to this simple 
scheme can be adopted, however. 
You must first determine the 
minimum distance between notes that 
allows sharps and flats to be inserted, 
while still preserving readability. This 
distance can be fine-tuned to the eye 
of the user, but it is approximately 
nine-fourths the distance between the 
lines of the staff, or (%) X LSPACE. 
This dimension will be called the in­
ternote distance, denoted by INTER. 
Second, a beaming group is defined 
as a set of notes that are connected by 
beams. Later I will discuss a routine 
that determines beaming groups in 
the measure. Assume here that the 
job has been done . Next, a code for 

each possible note value is deter­
mined (this code was actually 
developed much earlier and is used 
throughout the program in most of 
the data structures). This information 
is shown in table 5. Notice that all the 
vaJues are integer quotients of 20160. 
There are several reasons for this par­
ticuJar encoding scheme. First, the 
editor allows for twenty-six different 
note values. In order that the sub­
groupings of these notes add up to 
correct total vaJues, each note must 
have the same common denominator. 
The value 20160 fulfills the require­
ment . The code for one beat is 5040. 
Other reasons for this encoding con­
cern the eventual placement of the 
notes in their proper screen locations. 
The total length of the measure is 

some are used only infrequently. This par­
ticular symbol is found in piano music. ft 
directs the performer to reach inside the 
instrument and strike the string cor­
responding to the indicated note with a 
mallet. 

now the sum of the lengths of a\l of 
the beaming groups of that measure 
plus the lengths of the rests. The 
algorithm for determining the length 
for the beaming groups can now be 
stated: 

1. 	Determine the total number of 
beats for the beaming group. This 
can be done by summing the codes 
for all the notes in the group and 
dividing by 5040, the value for one 
beat. Let this value be NUM. 

2. Find the 	minimum value for the 
beaming group . Call this MIN. 

3. Determine the number of notes re­
quired if the total number of beats 
were to be taken up by the 
minimum note. This is simply 
NUM I MIN. 

4. 	Multiply this number by the inter­
note distance. Thus you finally get 
the length, which is equal to (NUM 
I MIN x INTER. 

You can now perform the above 
routine for all of the beaming groups 
of the measure and sum up the 
lengths, with rests included. The total 
value represents the virtual length of 
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Whole 20160 0 Sixteenth 1260 J JJ J 
Dotted Half 15120 J Dotted Th irty-second 945 J. gJ J 
Half 10080 J Th irty-second 630 J J J J 
Quarter 5040 J Sixty· fourth 315 

j JJJ 
Dotted Quarter 7560 Triplet wi th dotted eighth 2520 J rn 


n m ' 

Dotted Eigh th 3780 Triplet 1680 

ISextuplet with dotted 
Eighth 2520 sixteenth 1260n J3 J J J J 

Dotted Sixteenth 1890 Sextuplet 840 J] J J J JJJ JJ 

Others: Fifth 1008, Seventh 720, Ninth 560, Tenth 504, Eleventh 458, Twelfth 420, Thirteenth 387, Fourteenth 360, Fifteenth 336. 

Table 5: Additional musical symbols. 

the measure. Thjs is stored in the 
character array of the score area . 

3. The Line Length Problem 
With djfferent sized measures, how 

do you determine the number of 
measures that will fit on each line, 
thus assuring that the bar lines at the 
end of each line are aligned? The dif­
ficulty of trus problem is increased by 
the fact that not a11 of the space in a 
line is used. Each line of music starts 
with a clef, key signature, and time 
signature . Every bar line of every 
measure is bounded by empty space. 
(Refer to figure 5.) All of these spaces 
must be accounted for in determining 
the number of measures that can fit 
on each line. 

Assume that the total length of the 
line in virtual space is LLINE. The 
first part of that space must be 
allocated to the clef and signatures; 
this will be called LWASTE. The total 
usable virtual space, LUSABLE, is 
then equal to LLINE-LWASTE. The 
wasted space around each measure 
will be called LMSRWST. If N 
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measures are on the line, then 
N X LMSRWST space has been 
wasted in these measures. Now sup­
pose that you are positioned at the 
first measure that will go on the line. 
You know the virtual lengths of 
this measure and all that follow. 
Denote the sum of the lengths of these 
first N measures as SUMN. The prob­
lem is then to find the largest N such 
that: 

LUSABLE;::::; SUMN +N xLMSRWST 

This says that you want to find the 
greatest number of measures that can 
be put on the line before going past 
the end of the line. In general , the 
measures will not fit perfectly on the 
line; therefore there will be excess 
space at the end. This excess must be 
distributed equally among the 
measures, and to do trus you must 
find a scaling factor to transform each 
X coordinate of the measure into a 
new coordinate. This scaling factor 
can be easily determined . Let EXCESS 
be the excess space at the end of the 
line . It is equal to LUSABLE ­

SUMN - N x LMSRWST. The scal­
ing factor then is simply 
LUSABLE/ (LUSABLE - EXCESS) . 
The solution to the line length pro­
blem is shown in algorithmic form in 
listing 1. 

Beaming 
Before this problem can be for­

mulated I will review some of the 
questions that must be answered 
when writing music on the page. 
These are various conventions used 
for writing music. The following lists 
a few of these problems. 

Stems Up or Down? 
You must first decide if a group of 

eighth or sixteenth notes will be un­
derbeamed or overbeamed (ie : 
whether the ligature is placed at the 
top or bottom of the note stems 
which point up or down, respective­
ly). The easiest solution to this prob­
lem consists in finrung the maximum 
note rusplacement from the center 
line of the staff and then drawing the 
note stems in that direction. There are 



several exceptional cases for this sim­
ple algorithm. For example, if the 
previous group of notes was under­
beamed and the maximum displace­
ment of the next group is above the 
middle line of the staff (but not by 
much), the score will read easier if the 
group is underbeamed rather than 
overbeamed. 

Determining Beam Inclination 
Note in figure 7 that the ligature in­

clination of beaming groups is not 
always the same. To determine the 
angle of the beam, you must find the 
height difference between the stems of 
the maximum note and the minimum 
note. For each octave of this dif­
ference, increase the height of the tilt 
by one unit. Notice that the tilt can be 

either up or down. In the following 
discussion I will talk about one of the 
four cases: underbeamed and tilting 
upward. The other three cases are 
easy modifications to the algorithms. 

Determining the Stem Lengths 
The length of the stems from the 

notes depends on several factors. 
Suppose you have an underbeamed, 
upward-inclined beaming group . The 
shortest note stem must be at least a 
certain minimum length for readabil­
ity. Once this distance is set, deter­
mine the lengths of the stems for the 
other notes of the beaming group. 
These distances depend on the loca­
tion of the note and the angle of the 
beam. Although the algorithms are 
quite involved, they basically consist 

Listing 1: Solution to the line-length problem in algorithmic form. 

l. 	LUSABLE = LLINE - LWASTE 
2. 	 N =1 SUMN = Virtual length of first measure 
3. 	 VALUE= SUMN +N x LMSRWST 

IF LUSABLE< VALUE THEN GO TO 4 
N = N +1 
SUMN = SUMN + VALUE of virtual length of Nth measure 
GOT03 

4. 	 EXCESS = LUSABLE - VALUE 
LSCALE = LUSABLE I (LUSABLE - EXCESS) 

5. 	 Store scale into the scale portion of the line array for future use when displaying the 
measure. 

Listing 2: Algorithm used to determine whether a group of notes should be under or 
overbeamed. 

1. 	Find the minimum note in the beaming group. MINX, MJNY 
Find the maximum note in the beaming group. MAXX, MAXY 
Let OCTAVE be the height of an octave. 
Let MID be the height of the middle note of the staff. 
Let STEM be the minimum length of a stem. 
Let LENGTH be the virtual length of the beaming group. 

2. 	 IF (MAX - MID) ~ (MID - MIN) then overbeam, ELSE underbeam. 
Assume underbeam. 

3. 	TILT = (MAX - MIN) I OCTAVE (integer division) 
4. 	 For each note in beaming group: 

Get coordinates into NOTEX, NOTEY 
M = TILT I LENGTH 
B = (MINY - STEM) - MINX x M 
The height of the stem for this note is then equal to NOTEY - M x NOTEX - B. 

Listing 3: Algodtlim to determine the beaming groups . 

1 . 	BEATCOUNT = 0 

MEASURECOUNT = Number of beats to a measure times 5040. 


2. 	 BEATCOUNT = BEATCOUNT + 5040 
IF MEASURE :s 0 GO TO 5 

3. 	 Get value of next note into NOT EVAL 
BEATCOUNT = BEATCOUNT - NOTEVAL 
MEASURECOUNT = MEASURECOUNT - NOTEVAL 

4. 	 IF BEATCOUNT :s 0 THEN output group and GO TO 2. 
IF encountered a rest THEN output group and go to 3 

5. 	 Finjshed with measure, ei ther continue or slop. 

of solving equations to find the in­
tersection point for the lines of the 
stems and the beam. A complete 
description of an example with all the 
equations is given in figure 8. 

The algorithms for each of these 
problems are not difficult, and for the 
most part they consist of only a few 
instructions. However, the excep­
tional cases which make the music 
more readable are complex and 
tedious. Given the ad hoc nature of 
musical notation there seems to be no 
mechanical way to eliminate these ex­
ceptional cases . Let me briefly outline 
the basic algorithms. Once again, you 
assume that you have a routine that 
provides the beaming groups and that 
you are dealing only with an 
underbeamed upward-inclined 
group. 

The beam-characteristic algorithm 
is shown in listing 2 . 

Next I will discuss how to deter­
mine the beaming groups. The basic 
strategy is to collect notes with flags 
until one either goes past a beat or en­
counters a rest. Then output a beam­
ing group, and if a rest is encounter­
ed, continue within the beat to collect 
the remaining notes of the beat. Only 
in cases of syncopated rhythms will 
beaming groups cross over a beat. I 
might add that this is the reason for 
the strange initialization: 

BEATCOUNT= 

BEATCOUNT +5040 


in step 2 of the algorithm, for if 
BEATCOUNT comes back negative 
from step 4, a beat has been crossed 
over. The algorithm is shown in 
listing 3. 

Symbol Problems 
Several ways are presented for 

routines that draw the notes and sym­
bols on the screen. You must keep in 
mind that the eventual size of the 
symbols is left to the discretion of the 
user, and the program must therefore 
allow for scaling . Scaling sometimes 
distorts characters, so the editor must 
have procedures to keep this distor­
tion within a readable limit. I found 
that for symbols consisting mostly of 
straight lines, simply storing a set of 
relative points and drawing lines be­
tween them is sufficient. For symbols 
that are curves, such as the G clef, a 
better approach is to use a spline­
fitting routine to draw the symbol. 
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Figure 7: Sample of a musical score, in this case part of a bourree by IS Bach. Note the difference in note spacing and in angles of 
beams. 

( NOT EX, NOTEY) 

( MINX, MIN Y ) 

STEM 

TI L T 

Figure 8: Calculating the equation of t/1e line segment fonning a beam. The standard 
slope intercept equation Y = mX + b is used. We know that the slope is M = 
TILT/LENGTH, and that the value of one point on the line is (MINX, MINY-STEM) . 
Fitting this to the equation of the line, we can find b = (MINY-STEM) - M X MINX. 
The heights for all the other stems can then be calculated. For each note, put t/1e X and Y 
coordinates in NOTEX and NOTEY. The height for t/1is stem is then HEIGHT = 

NOTEY-MXNOTEX-b. 
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Although this requires much more 
computation time on the computer, it 
does produce an aesthetically pleas­
ing symbol and allows the user to 
fine-tune the form of the symbol by 
simply moving a few of the interpola­
tion points. 

Other Points 
Now that the basic design of the 

editor has been presented, I will 
discuss some of the finer points of the 
design . 

Patterns and Sequences 
Although the input format is 

satisfactory for most music, the use of 
the current template becomes taxing, 
if not impossible, when creating a 
score of complex music. There is no 
facility that allows the user to input 
complex rhythms. ln order to provide 
this ability, the concept of a pattern 



TODAY MAY BE IBE BEST TIME 

TO MAKEYOUR CAREER MOVE 

But first make sure your new employer measures up. 
With all of those prospective employers trying to attract your en gin eering s kills . now is the best time to look 
beyond "just a job'" and co nsider your career. Your real objective is to find th e perfect combination-challenge. 
satisfaction. security. and reward. To assist you. we've prepared a ch ecklis t of points to consider when you're 
evaluating a new employment possibility. It's a good way to compare lh companies seeking your expertise. 

r----------------------------,

Career Opportunity Checklist for Engineers 
INDUSTRY GROWTH AND STABILITY 
No one wants to be ''phased out ," so checkfor security: YES ? O 
Is the company pan of an indumy that"s vi1al. growing. dynamic? ... . 0 0 0 
Will the growth con tinue th roughou t the 1980s and beyond '? ... . ... .. 0 0 0 


COMPANY HISTORY AND REPUTATIO 
You can tell a lot about a firm by its track record: 
I · the company recogn ized and respected in the industry'? ... . . .. . . .. 0 0 D 
Have sa les and profit. increa-ed at a steady rate '! ... .. ...... ....... 0 0 0 
Is it known for its technological innovatio ns? ...... . ... . ... . ...... D 0 0 
Are its employee · motivated and' e ll rewarded '> ........... .. ..... 0 0 0 
Doe the company seek techn logical employees on a permanent. 
ongoing basis'? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... . ...... 0 0 D 


WORKING CONDITIONS A D ENVIRONM ENT 
Look for good people, team spirit , and top-notch facilities: 
ts the atmosphere one of loya lty. pride. and achievement" .... _____ .. 0 0 0 
Do employees welcome the challenge of difficult a ·ignment ? ...... D D 0 
Are creati vity and independent th inki ng encournged? ............ . . D D D 
Are the ompany"s engi neering goals clear-cut and attainable? ...•... D D D 

T HE COMPANY LOCATION 
Relocation is a big professional and personal commitment . 
Is the company located in an existing or emergi ng elec tronics center'? . . D D D 
Are there maj r universities and other techno logica l resources nearby'! . D D D 
Will th e company assi t me in relocating ? ....................... D D D 
Can I provide my family a comfon able lifestyle in thi area? ........ . 0 D D 
Arc 1herc cultura l and entertainment opponuni ti es? ......... . ...... 0 D D 
Is there a variety of rec reational <ind lcisu retimc activ ities'> . ...... ... D D D 
Arc the climate and surroundings pleasant ? . ...... ... ... . ........ 0 D D 

PERSO AL AND PROFESSIO AL GROWTH 
Job satisfaction means more than just a paycheck: 
Docs the company give full recognition to the engineering role? .. . . . . D D D 
Wi ll I be working and inte racting with other tal ented pro fessionals 
in mv f ield? .................................... . .......... D D D 
Will .my accomplishments be acknowledged. appreciated . rewarded? .. D 0 0 
Wil l I be encou raged to seek more cha llenge and re pon ibili ty? . ..... 0 0 D 
Will the company pay for advanced tra ining in technology 
and management? ....... .. ........ . .............. . . . ....... D D D 
Can I pursue my own career goa ls within the company framework ? . . . D D D 

THE LONG RANGE PICTURE 
Where will you be professionally in 5 years? ... in 10 years? 
Arc there plenty of opportun iti e for rap id adva ncement within 
the company? .......... . ... . ...... ...... . .................. D D D 
Docs the company encourage engineers 10 assume posi ti ons of au thority? D 0 D 
Will I be :i i lowed to move into those engi neering areas that interest 
me most '.' ... . . ............................ ..... ...... .. . . . D 0 D 
Can I choose my own career path- into technological leadership or 
executi ve management~ . . . .... . . ...... . .... .. . ........... . ... D D D 

~----------------------------
Racal-Milgo·· Racal-Milgo , Inc. 


8600 NW. 41st Street Miami, F l. 33166 


One Company to Evaluate 
Al R acal-Mllg o. we're looking for capable communica­
llons hardwa re a nd software p eople to join our engi­
nee ring team. Our success h as c rea ted n eeds a l every 
level. from entry to top managemen t. We have a lot to 
offer you. 

The m a insl ream of our busines is data co mmunica­
t ions - where today's action is. We're a pioneer. and a 
rec ognized leader In the field . Our stat -of-th e -a rl 
product lines include mode m s. multiplexe r . d ata e n­
c ryption , and systems for sophisllca led netwo rk c on ­
trol and performa nce assess m e nt. 

We' re proud of our growlh-S64 million in a les two 
years ago, sso million last year. a nd over s100 million 
this year-and we·re still g rowing. Applied resea rc h a nd 
technology keep us on the leading edge ln d a ta com mu­
n tea lions; our engineers face some of the indus lr-y's 
most challenging (and rewardin g) responsibilities . 

Racal -Milgo is a g reat place to work . We encourage our 
te hnical people to t hink creallvely. to turn their in­
novative idea into successful products-In a n atmo­
sphe re of friendly. profes ional teamwork . We provid e 
them with one of the n ation· most adva n ced e n g i­
neeri ng facilities . Our salaries and bene fit programs 
a re a mong the bes t In the bustnes . 

we·re located tn suburban South Florida. one of th e 
growing n e w e lec tronics centers in the sunbelt. It's an 
Inte rnationa l area. ga teway to Lati n Ame ric a. blessed 
with a pleasant climate yea r -round . There a r e excel len l 
cultura l and entertainmen t opportunities . plus s wim ­
ming. diving. boating. sport fishin g . golf. l nnls. a nd 
a ll the other benefits of a cosmopolita n resort. Thcr ·s 
a wide choice of e mployee clubs 10 tntroduc you and 
your family lo new activities. And If y ou're in te r es ted 
in furthering you r professional or business relalecl 
education. we' ll pay for your cour work a l a n y of the 
major univers ities nearby. 

Al R acal-Milgo. w e' r e experiencing dyn a ml ·growth. 
and w e nee d good people at all levels . The work ing 
conditions are excellent. .. a dvancement and re w ard s 
come fast ... and our new two-t rack career p rogra m 
lets you decide whether to rise to the top on th tec h­
nical side or lo move inlo management . (Our presi­
d e nt and boa rd c hairman a re both EE's . ) 

We' re look in g for th e best. If yo u a r e 
too. let ·s gel toget h e r. I hope Lo per­
so n a lly welcome you a board . Send 
m your res um e today: no letter re­
quired . You ' ll rece ive a prompt reply. 

~/j~
Ed Hilpe rt 
Vicc·Prrs ldent. Engln ring 
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HALF QUA RTER EIGHTH SIXTEE N TH T HIRT Y-SECOND TRIPLE T SEXTUPLET 

j .J } Ji ~ m JJJJJJ 
3 6 

DOTT EDDOTTED DOTTE D DOTTED TRI PLET DOT T ED SEXTUPLETDOTTED H ALF QUARTER 
DOTT ED EIGHTH SIXTE E NTH TH IRTY -SECON D 

J. ~. }': J. ~ m J.3J JJJ 
3 6 

WH OLE SI XT Y-FOUR TH 

~ 5 TH 7T H 9T H IOTH 11 TH 

0 

SE T ENO DI SPLAY 12 TH 13T H 14 T H 15 TH 

PAT I 2 3 4 5 6 

SEO I 2 3 4 5 6 

Figure 9: Extensions to t/1e musical template for more advanced editing. 

of rhythm is created. Here the user 
can establish any rhythmic pattern 
with a code number. When this code 
number is touched on the template, 
the interface program organizes the 
notes which are entered after it 
according to that rhythm . The 
template must now have more fields 
on it to accommodate this ability, 
and the interface program must be ex­
panded to perform these computa­
tions . The extensions to the template 
are shown in figure 9. In order to 
create a rhythmic pattern the user 
must issue the following commands: 

1. 	Push SET and PAT. Thjs informs 
the interface program that a pat­
tern is to be created. 

2. 	Push a number on the PAT row . 
This will be the number of the 
pattern, and any existing pattern 
with this number is overwritten. 

3. 	Push the series of note values 
which determines the pattern. 

4. Push END. This signjfies the end 
of the pattern. 

To use the pattern the user issues the 
following commands: 
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1. 	Push the number of the pattern. 
2. Push the pen 	onto the correct 

pitch positions on the staff, 
preceding them with any attached 
symbols such as sharps, dots , 
slurs, etc. Note that the order of 
the notes and symbols is now im­
portant, but the X locations on 
the staff are immaterial. 

The end of the pattern occurs when 
the number of notes of the pattern is 
pushed onto the screen. If more notes 
are entered before another pattern 
number is pushed, the interface pro­
gram issues a warning to the user 
signifying that the pattern is ended . If 
an insufficient number of notes is 
entered before another command is 
issued, the user is warned and the in­
complete input is discarded . 

A sequence, as used here, is simply 
a series of patterns . Suppose that se­
quence 1 consists of the patterns 2, 5, 
1. The use of sequence 1 will cause the 
notes pressed to follow the rhythm of 
pattern 2. When all of its notes are 
used up, it will follow the rhythm of 
pattern 5, and when that is finished, it 
will follow pattern 1. Setting a se­
quence is similar to the setting of a 

pattern. The steps are: 

1. Push SET and SEQ. 
2. Push 	a number in the SEQ row . 

This is the sequence number. 
3. Push 	a series of numbers in the 

PAT or SEQ row. 
4. Push END. 

Sequences can cross over measures 
and can consist of other sequences. 
To clarify these concepts, input the 
music in figure 7, using patterns and 
sequences. There are many ways to 
input that section of score. Break up 
the rhythms into their smallest com­
ponents and then form sequences 
from them. Thus, three patterns are 
defined first : one consisting of a 
quarter note only, the other of two 
eighth notes, and the last of four six ­
teenth notes . The following com­
mands do this: 

1. Push SET, PAT, and 1. 
2. Push QUARTER. 
3. Push END. 

4. Push SET, PAT, and 2. 
5. 	 Push EIGHTH twice. 
6. Push END. 
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s10000.oo + PLUS $ 

SPONSORED BY THE MAKERS OF THE 


BASIC SOFTWARE LIBRARY 

NOW * 10 * Volumes and Growing 


And unlike others we are giving a portion in CASH that you Don't have to spend with us. 
In addition to the $10.000 Give Away we are going to celebrate July 4th by giving a Special 


Bonus to purchasers of an entire set of the Basic Software Library on a single order. 


*SPECIAL BONUS* 15% discounts on single purchase of full set by July 4th, 1980 
We have over 100,000 in circulation since 1975 and we are still around and That's more than Anyone else can say. We 
used to sell hundreds of programs individually, the programs in Volume X were sold for several years at over $10,000, 
in Volume Ill for over $6,000 but a few years ago we decided to promote software to the mass public and it was an 
instant success. We are still several years ahead of our time in our marketing concepts as well as our products and we 
are going to be making another major change in the market. We are going to offer our programs in cassette form. NOT 
just one of two programs like everybody else. But a book full of programs for just $9.95. 

For Homeowners, Businessmen, Engineers, Hobbyists, Doctors, Lawyers, Men and Women 
Vol. I $24.95 Vol. 11$24.95 Vol.Ill Vol.IV Vol. V 

Business & Animals Four 8 1nomlal Beam $39.95 $9.95 $9.95 
Personal Astronaut Chi -Sq . Conv. Bi lling Bingo Andy Cap 
Bookkeep ing Bage l Coeft. Filte r lnvenrory Bonds Baseball 
Programs Bio Cycle Conlldence 1 Flt Payroll Bull 

Cannons Confidence 2 lntagrarlon 1 Risk En lerprlso g~~fJ;~ 
Bond Checkers Correlations l ntegra lion 2 Sched~ :J 2 Foolball Descr lp 
Bu ilding Craps Curve lnlensl ly Shipping Funds 1 Di ller 
Compound Dogfight Differences Lola Stocks Fu nds 2 Eng ine 
Cyclic Goll Dual Plot Macro Swirch Go-Moku Fourier 
Decision 1 Judy Exp -Dlst rl Max. M in. Jack Horse 
Deci sion 2 Line Up Leasl Squares Navaid Vol. VI Li fe Integers 

Pony $49.95 Loans Paired Optical Logic~~r;,~~~t lon Plot Planet PlayboyRoulette Mini-Ledger Mazes 
Flow Sky Diver Plotpts PSD Poker Primes 
lnsrallment Tank Po lynomial Flt Rand 1 ~~oil Popul Probal 
Interest Teach Me Inventory Regression Ran d 2 Pro li ts Ouadrac 
Investments Stat 1 Solve Peprec. Cubic Red Baron 
Mortgage A. Newman Stat 2 Sphere Tr i an Ledger Rates Regres sion 2 
Optimize J .F.K. T-Dlslribution Stars Rell re Road Runner 
Order Linus Unpaired Track Savings Roulette 
Pert Tree Ms. Santa Variance 1 Triangle SSA Santa Vol. VII
Rate Nixon Variance 2 Var la le Tic-Tac-Toe Stat 10 $39.95Return t Noe l Noel xv. Vec tor Stat 11 

Chess Steel 
Schedule 1 Peace APPENDIX A Top 
Relurn 2 Nude Medbil 

Po licemen VaryWdproc 
Games & Utility Xmas Santa 's Sleigh 
Piclures Snoopy 

Virgin APPENDIX B 

SELECTED PROGRAMS AVAILABLE ON CASSETTE 

Vol. VIII Vol. IX Vol.X 
$19.95 $19.95 $69.95 
1040-Tax Auto Intro. 

Ba lance 
Cypher 
Hurrtrac 
ID 

AIR 
A/P 
Mer Inv 

Checkbook Loran a Check 

lnstol 78 

Depree 2 

Map 
Navi gate 
Omega 
Patterns 
Radar 

Assets 
Payroll 
Bat Sh 
Pl l 
Year End 

APPENDIXC RDF Oats Base 

Favorites 
Tax Up 
Basic St. 

Volume Ill-Part 1- Bill ing Inv. Pyrl. 
Volume VII-Part 1-Chess 
-available on TRS-80 level II 
compat ible cassette $9.95 
Add $1.00 per tape Post .IHandling 

Volume VI - Disk programs are 
compatible with TRS-80 disk basic 
The disk proirams In Volumes VI, VII and X are 
written in (C /M) M Basic and Disk Extended 
Microsofl Basic. Olher programs written In 8K 
Basic. 

Add $1.50 per volume handling. all domestic shipments sent U.P.S. except APO 
and P.O. Bo• which go parcel post. Foreign orders add $6.00/ vo lume for air 
shipmen! and make payable In U.S. dollars only . 

AVAI LABLE AT MOST COMPUTER STORES 

Master Charge and Bank Americard accepted. 

Our Software is copyrighted and may not be reproduced or sold . 


Unlike others we have NOT raised our prices in five years 

No Pu rchase Necessary, to enter send name & address on a 3 x 5 card , 

You are au tomaticall y en tered every time you make a purchase from us. 


Void wMI• ptOhlbUed by I•• · 

KEMCO, LTD. 
P.O. Drawer 2208L Petersburg, VA 23803 

24 Hour HOT LINE 800-528·6050 ext. 1184 
In Arizona call 800·352·0458 

http:11$24.95
http:s10000.oo
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Gourmet 

Goodies 
/ 

Sol/Ware for most popular 8080/ Z80" computer disk syslems including NORTH STAR, ICOM, MICROPOLIS, DYNABYTE DBBl2 

& DBB/ 4, EXIDY SORCERER, SO SYSTEMS, ALTAIR, VECTOR Ml, MECA , 8" IBM, HEATH H17 & H89, HELIOS, 

IMSAI VDP42 & 44, REX, NYLAC, INTERTEC SUPER-BRAIN, VISTA VBO and V200, TRS-80 ' MODEL I and MODEL II, ALTOS, 

OHIO SCIENTIFIC, DIG I- LOG, KONTRON PS180, IMS 5000 DISKETTE formats and CSSN BACKUP cartridge tapes. 
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PO l.VTEUf80 -To.icl IOm'lllll.ctr tor WOid PJOCi!Hlng 
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tion optlmJ:otlon . S!IS/$ t5 
T£XTWRITER 111 - To~l 10fm.l11Ct to IU!!.!Uy and P.trJl­
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Hu l.i r.~hliet !or s;o•ted lndct.o, 1ablo ol eon!anrt ::ind 
loot.nolo lr5A!.tl ·on?O tdool 101 c.on1r1c1:0, manuitl!il, olc 
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1ran.5aetlon1 Gonora101 a balance shoat end 11n In· 
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w1lraup '°'"ices ProducoJ rooor1s .ns follows T1hd 
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Voor Com~uath'CI B12111nc:e Shool. lncorno S1a1cHr1en1. 
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t 	 M111n1a1ns a comp:e1e 11el'ldor mo wi th lnlormallon on 

pu1c"ar.o ordor9 IDM dlscounl terms 1!U1 Wl!'LI 111s aetl110 
1cc;oun1 ataiua P1oduces 1cpor1s 01 tolFows: Opcii 
Vouchor RcpcNI, Accov n11 Pay11blo Aging Ropo•I and 
Ciu;h Roqul1omcn19 Ptovld'cs lnpul lo PEACHTnEE 
Genia111! Lod~ r . SuppUod In ;oorc.e codo ror Mlero· 
sort. BASIC ' S990J'30 

D ACCOUNTS RECEIYA8LE -Genc1aiu1s ln11olco 1ogi1· 
CP te• and corttQlcto mon11'1ly ata!omonts. Tracks c uHcn t 
r 	 arid l!llged roccn11ablas. Malnt111ns C\Jstome-r hle lnclud­

jng crod11 ll1-1orma1u:m and 11ccoun1 stalus. The cur· 
ronl 111:1111.1 al 11ny cus:tomot account Is ln:i1111Uy 11v1tll· 
11blo. Produco1o 1por11o n rollows.: Agod Account!I 
Aeoo111Qb1o, ln,,.olco Rcgb1c r. Pa.ymenl and Adj1JSI· 
mcftl Rogistat and Cu!llomer A.cc:ount St11ti.n R.epott. 
Provide' lnp1.1t 10 PEACHTREE Genc,4f Lodgar. S11p· 
pl lad iii l ouri=.a coda lor 1.11cro~o11 BASIC .$99DfSJQ 

D PAV ROLL - Prnpim~s p.ayroll lor hou, ly. 1alarled 11nd 
., commls~ione.o empJo~oes Gcne11ilC• mon1hly, ~U3r· 
1 1 11:~~r..:: 1:~~usa r~ ~~~~ai~~~~dr~;P~~~8Fi~A1:.", 

'Wto"Cfj H W1UlhOfdU'IO tor •II 50 SliJ101 plu:J Up 10 20 
cilfo5 lrom pro·compuiod or lJSOt gonor:ited 14bl0'5. 

~,:: ':J~~,,:~\C::,~c!.:a~:!' ~~!~.' · ~=~~~s ~~~u~a~ 
PEACHTREE Gone:u1I LC1:1gar. SuppllCld ln sourco 
cooo fQ , 1.1Jc1osoll BASIC . . $990fS30 

O m VENTORV - Maini11.1n' cte1altl!!d lnf0tmalion on 
Ti Cl&Ch lnYGM01y l tt'lm Including par! numbflr, dcscrlp·
1 1100, unH ol Me;uuro, vondor ilnti 1oordor dale., 11orn 

1tco11a~ mn~ comptolD lnlotmatlon °" c:uu~nl llc1r1 
co:;1:i, puctng tmd :&iJl1!5. P1oduces reports i;:i$; lollowlii· 
Pt1~r lnYen•or)' 1o'.'01Wect, 11\voniory Ptic.a lbt. 
Oc-p4rlmnntal St.1mme11y Fleporl, lnvenlOI)' Sl'11US Rn· 
f)Oll , TN Roo·dt?I Ropotl Ind Ibo Penod• IO•D:llC) Qnd 
Yo11r-10-0a!o rcporl!L SuppUed rn .sour~ code 101 
Mlc:10.t1of1 BASJC ,, , •• , . .. , . ... . , • •.•. $1,190/S:JO 

:J Mill.IUNG ADORES$ - Kees;iJ ltllCJf. ol nmm.~ and Dt!. · 
lt'• d•o~ ln lorlllllltlOn iJml 11Uows tho s.ofocllvc prinl ing or 
t lhl11 tnlouna11on In lt10 lorm ot m11illng lisls Gt 11d­
a1~1 l111H:I~ .\flowll 1tic uwr to tartor !Pie sy,lom 10 
tus g .vn p.:iJ 11cut11r un1uirem\Jnta. U~ar ·cfeHnod !or~ 

:h:c:~~:11~1 ~~1~~!~~'~00~11 ~~e;rl~1 ~~c~!1:1~r;1~~th! 
m:tdfOH IAbol! ls S111nd.11d lo1m111 lllos 11rc lnclucf<id 
w11h aye.tom /lulOl'l'IOhC JOI' ling oJ dJUQ uses lndc:11od 
t• JCt main.aij0mt:n1 t01Jl1~ which allow tt'lu n1mo olld 
111~1e.u, lnrour.nt1on 10 be ~quenll llfi retriovEJC and 

r;;n~.~l:,:~:f~Afsl:cso'. 1:ng, ~.u.p~1'.Q~. n_~O~~~~~~~ 

ORAHAM -DORIAN SOFTWARE SYSTEMS 

(. CENERAL LEDGER. - An on·11no sys!cm: no b:tlc 
@ tng 11 r.oqu11Cll Emrica 10 01hcr GRAHAM·OORIAN 
Q uco11n11no JJ.:ic'kagos ;ue eutonl.llllc:11lly poslod U!lorI i:ir;raotl,hu cu11omlzod C.0.A P10.,.1cros 11~ns.oc1lon 

rogin;ter , rl!co1d al ;aurnul cnt111011. lr iar bL'.lloncas and 
mortll'lly clo.!l ln9'- l<OOf'$ 14 rnoolh hl111ory ctnd pro­

~:~11~os"'l~~~-~r ~~;~h!J~~r,:~1,~:rcv~~g~Cs~rS 
ACCOUNTS PA.VABLE - M11in4.lllns. Vt!ndor I.st and 

~ chocloi rnglri.11l'r. Porlorm1 c:n.11 Uow aMlyslei Frcnclblu 
~ - vnl1.os eticcl1 10 5Pf:lcllic \lendo1 lor cc11eln In· 
f 'tcueut or c11n mo\.o p1111141 payments . Autom.~1tlco111 

p01i111 !o ORAHAM·OOAIAN' Oenornl l odgor or run& at 
$lilnd 11.IORQ li~.,tem ~quuc-1 COASIC-? Suppllled in 
11owc.a • • • • , •• , .$995/$.3 5 

U:g~7~~~:11~r~~Ca~!~:r:!"!ts-:- ~;~~,:~i~~~~s4~~cf~~~: 
~ ord' lnvotc.ot Provldo a compto10 lnlo1m::i11on acsc1fb­

t :~1~u11:: 1~:1a~:~~~D~ct~11~iou~1~ce>~n1~1,!<1~u~o• 
:ia:~c:~1~,u~~e1~; ~r~~f~:~·t~R~uri~~ocoJAL51i~;1 
SUJlphael 111 ;ourco '·'' ' ' .$99SISJS 

lL ~~~~ILll~ sp~~;o~IMw7th~~~~~~~~:rm:i~rof::;,t:; ~~Cid 
w S•il10 lll.1: c-t Prlnlt p3 ~1011 fegls1er. checks. qua1toily 
f rC?oporls on~ W·2 !ormt- C.n fi1tmmtto od hoc rci:ion:i 

c~~S~~Oy~~:tl:,l~~l~:~u7c~h TMll labels , ;;:1'~ri 
INVENTORY SYSTEM - Cap:'1rCI OIOC:k rovol,_ c:o:st•. 

L i;ou•cas. lafo5, aQet. tu1nover, motklolp, clc. T1en1· 
\W 11c1t<1n 1ntorm111bon may bu en1~rm.1 lor u1p0tlln 1J by 
1 ll.'l:h.:!.ll'IOJn tvpo- ol aafo, dn le or sale, ale Aoporl1 

llVla~ICID!o Po:h IOr llCCOt.mtlng and dee!tlon malM•O 
Rc-q1mo1 CBA.StC..2' SupphDd m 'ourca S5901SJS 
JO D COSTING - Do:slgnud for gonorQI con u:ictor~ 

~ ~ic:~~~ l~!~r~c~~:'lo~~~6~~:~ ~~:~~~:;~!~~·:~ 
I 	 ponso1 U~r c~~bhthClt C'UGilOm.l1c(3 co111 c.o1ogorlH 

11ncf fOU ptl.ull!l Parm111 comp;i1ls.an ol 0.1chral vcrau• 
l.!5tln1~1me1 CO!lt5 Au1om'1tlcally upd1U°' CnAHAM· 
OORIAhl G1Jnat11I Lodgor or run!I. >Ill rotmnd Dlono 5)'~ 
1om noquucs CBASIC -2 Supphcd In 11ourco 5995/$35 

Otaun; mu-..1io.r,oc1ty di .i.. ,\Jnut.11 C01 llPll 
1. ~ r. l~T\5.ll'ld lorm..il~ a{JIJl"SI nro<:t' OI 
e 9 ~~a11n S1ri1 s ng1~ !1.ull!.e.Q~nts v, .ir& 
U3uu nor qu.1D ~n$•1, 

~B1'.~ tH%'::C:ifO 2.56 Tri<: ~~11e ot e:ic.11 
t..• -croo011'5 t/ :l(l 1 OI' u ruov••t!1uty WtlNJ.le 
$'i ~il'1o;e oij P.' C.10 pJClo..:M'JC con·.t1)'5 a 
.C .~ SO Sr.tum• ltc~ toru1i on~ 
O, rutl\ll]oj t'!IC 

J>r1co5 r O 13 Ni~.. Ve>r~ 


Sri11ti"IQ ha.n.Jlon) iJl\ll 

C 0 0 Chl' ,1C"" e• ' tiJ 


~M~rovidns nccn 1cUC!fS on single shtct 01 con1lnu­
1 1 1'out torms. CompaUb>e with UAD flies ~qulre.s 

/ CBASIC-2 - • . - • • • . . ••• , . $150/ 51 5 

STRUCTURED SYSTEMS GROUP 

r:; ~~~~~:aL p~~~IGll~~ 7e~~~:~~1,1;~t!"~~~~!~1~..~r:o: 
~~~~~~:11:~ J~:;~~f!\c;ho~~~~:l~~j;;~da;~o;;,~ 
enlry lo• prooJ, COA ccrrec: lneH. etc. Journ~I Cl nl,ies 
mil)' be bn lehed prior 10 pooling. Closing p:rocadure 
1tu1omn llca1I)' lmcks up lnpul ffl<ts. Now lncluctos 
Slate>ment or Changes In finnncial Posllion. Rcqubes 
CBASIC·2 . S12.50!$2S 

ACCOUNTS RECEIVABLE - Open Item system whh 
oulpvt lor tn1cm111 nged reports ond cu s1oma1-orl · 
onlod 11atomen1 nnd bllllng purpon.es On-Lino En­
quiry r>0rrni1a lnlo1mallon IOI Customer Scirvlca and 
Credit dep111tmcin15. lnie•faco 10 General Lodger pro ­
\'lded 11 both ay11om11 uSl"d Requires CBASIC~2. 
........ - • • • • S1250/S25 

9:fic:~~~:i: b~~~d°!e"'1i:~~~::'w,i1Ygg ,~ta=1~~1: 
lnvoke11. Con be used alone or whh Gonora1 lodqor 
and/01 wi1h NAO. Requl!os CBASIC·2 • . $1250fS2S 

0 PAYROLL - Fhu:lble payroll SVSlctm handles weeloily. 
I 	 b1•wccldy, semi-montnl)• and monthly payroll pe1iodll­

Tlps. bonusC!s, ro·imbuuemontt. 1dvoncot. sick pay, 
vacalion p:ay, and compcns.allon limo are alt p~rl ol 
tho poyrofl racord:i Prints govornmcn l roquhod per l· 
odlc fCPOJIS and Wiii post 10 mulllplo ssa Ocinoral 
Ledger accounts Requlro1 CBASIC·2 and 5.:K o f 
momory • . • • $1 2SO/S25 

INVENTORV CONTROL SVSt£M - ,,_,lf011'!\J con1rol 
lunr;llons of lidding nnd daplating stock items. add­
ing new 11oms and dclotlng old l1cm' Tr11ek1 quanl ity 
of lloma. on hilnd. on Oldet and b:ick·ordctcd Op­
tton.oJ hrHd copy mudll Unit Is a11a11Ablo R~J)Orlt ln­

fi:~n~~~:X~:;nU~~1 R:~~~r~:~~~~j;:osc1112~o~~:S 
0 AN Al vs·1 - Cus1om1zed d3lo onlf)' ond ropor11ng nys-

I 	 :~~,e~~~~ 8tf:t~1 11!~ 1~:. ::,r~!v:~·~~~~~~!a~~ '~~r,~~Y 
m::iltet lnlormo11on manilgcmcnl eHy Sophlstlea loo 
ropori gcncira1or p10\11des c=u, tomlttd rep0ttt using 
1e~c1ed 1ecotd:: w11h mulhplci lovol brctilk·polnts for 
:s11mmiar l.t=i1ion Roqulrns CBASIC-2 , • $250/$15 

D LETTERIGHT - Program lo erca1c, odlt ond l yl)O IOI· 
!CHS or olhcr docurnoiu;; Hn l;ic1hffos to enler, d is­
play, dotole and mO\IO tut. wl!h good video tcr en 

r~~~~~i'ma~,~~~~!q~~re~t~t!~1c.~1~. ~2~~1~:; 
0 	 N4D Nilmo end Address ,:oloctkm os1em - ln!cm11C· 

live ma~I li'1 csci.1!1on orii:i m.nlnlonl'lncc prog:ram wll h 
outpul as lu ll rnporls With 1clernne11 d111n 01 restricted 
/nfo1mntlon lor m:til label:; Tran:;htr sy:.lom tor Cl!· 
lmc:rlon and lranslcr ol se1ecleCI recoitb to cro1110 
new times.. AoqultO• CBASIC·2 . SHIOJS20 

D OSORT - Fast sort/merge program for fllos wllh lhQd 
record long 1h. VAtlable llcfd 1ong1h 1n lorm111ion Up 10 
ltvo L'.l:iCl!nding 01 descending k.eY' Fu ll back-VP ol 
lnpul '11os cu!_atod • ______ . _. __ . $100/ $20 

* ** ** ** * 
CONDIMENTS 
[1 HEAD CLEANING DISl(ETTE- Cleans lhc drtwi Rood/ 

Wuto humd ln 30 seconds Olskcll~ Absorb$ 100$0 

~::c,.:;;~,~~~c:t ~1:r::r~~·p:,~:,~~~~0~;'~"0 ~~r!; 
head Lnstt a l IHti 3 ITtOft lh• wi!h dmlly use. Spcclly 

~ S"" orB". 

1~ ~~~~:ia5!~~:d '. ' , · ' : :~ : : · :· . :· · :~ ::~~::~ ::; g 
0 	FUPPY DISK KIT - Templ1to and tn:strucllons lo 

modify slnok! •ldod 51'• .. dl1kono.11 IOI uso ol lfl:Cond 
aldo In singSo sldoCI Clrlvcs , , • . • S 12 • .SO 

0 	FLOPPY SAVER - P10:1?ctlan lot c:e.nler holes o f S" 
ct nd 8" floppy disks Only 1 nHdod per disktllo Kit 
contains con1011ng posi. prouu1e 1001 and tough 
7 mil mylar rnlnlorclng rings lor ?S di$kollct. 

, 5". Kil • • • •• _ . •••. __ $14 .95 
d(-')l'"· Rings only • • • • • •• f1.95 

I" e:: ~\~g; ·°",y·: ... : . _ .. :::::::: ·:: :: .::: '~:::: 
I 0 PASCAL USER MANUAL A.ND REPORT - By Jensen 

~~o~~n:O~ 1~:nu~db~e~:~!1~~ ~>:~c':Vf,uAa~0J 
P<)JCOl/MT users • , •• , •••• __ •••••• $10 

0 THE C PROGRAMMING LANGUAGE - By Koriilghan 

~~~~1!~~d1d™io~1~~o~; ~~~~~~1~; g1.0o~;~.~~~:: 
•miths C usors • Sl2 

~ ~T;i~~UaRu~~r~'~,R~:~~~5sJo~:t:~.~~c~~~~,,~~~e:\ '!E~;ziu~~gi11~:.:~so. aoes.~n~t~u~:lon set •n:10~~; 
r 0 ACCOUNTS PAYABLE & ACCOUNTS RECEIVA DLE­

·~· · .! CBA SIC - By Osborno ' t1.cG111wrHUI I 520 
~,// :....J GENER AL LEDGER- CBASIC - 9)' 0Gborne McGraw­
~ "-7 Hlll · •· • • •• • • $:20** * ** ** * 
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· cP1M nnd MPJM are trodem:n kll ol Olg~llll Fle,earch 

280 lt D 1radema1k OI 2'1log. Inc 

UNIX ll a ll:JdC!mark or Boll L11bo1.:itwres 

WHATSIY., Is a lladcmnrk olCompu1e1 He11dw~1a. 

Ek:ic lJ lc: Pcncll Is 111 11odr11rt11 ol Mlchaol Stu4ye1

Sollwa ro. 

1RS-80 is ' ' 11ndomork ol to,.dy Corp

P:ascol' M ls o 11odom111k 01 Sorc•m 


t Rcieommonded 6y.s1om ccnl l~u1111lon consl5ts ol 481< 

CP/M, 2 lull slzo dl1'k dllVt'S , 2.: a 80 CRT and 132 

column p1loliu. 


1o1 	 l.1oclll'°d V1ll!i1cn n\liJllable for u11e w11n CP1 A as Im· 

plem11nt~d on Hen.1f1 111t1<1 tRS-BO Model I compultH• 


_ Usor llcC1nt1a a~rctumont l o• m~ p1oduc1 mus! De 

5/9nad nml rn 1u1ned lo Ulc:bonl A.uoc:i111cs bolwc 

sh1Drnen1 m3y be m•de 


@@this tKOduc:: I fncludo~~X c::ludos lho languL'lpO manu.!!il 

rocommondod In condiments 


7. 	Push SET, PAT, and 3. 
8. 	Push SIXTEENTH four times. 
9. 	Push END. 

Note that there are now fo ur se­
quences that can be defined . They are 
labelled on the score . I will create the 
commands for the first one only, 
since the others are similar: 

1. 	Push SET, SEQ, and 1. 
2. 	Push 3,1,2,1,2,1,1,1 on the PAT 

row. 
3. Push END. 

The other sequences consist of: 

#2 - 3,1,3,1,1,2,2,1 
#3 - 3,1,3,1 
#4 - 2,2,2,2,2,1 ,1,1 

The different ways of ordering se­
quences and patterns are numerous_ 
The above score in particular could 
have been entered in several ways . 

Using a scheme like this, any score 
of music can be entered into the 
editor. Other schemes could be de­
vised to tailor the input form to the 
type of music being edited. The only 
changes to the program, however, 
would occur in the input-interface 
program; the main part of the editor 
would remain unchanged. 

Symbols That Cross Over 
Measures 

I have not yet approached the 
problem of symbols that cross over 
measures and, thus, over lines and 
pages. Nor have I discussed the place­
ment of nested slurs or ties and how 
to draw them on the screen. These 
problems are complex ; their solutions 
lie in keeping pointers in the character 
array to the locations where the sym ­
bol begins and ends. Any changes to 
these measures , such as deletion, 
must also change these pointers - for 
example, we do not have a beginning 
of a crescendo with no end. Thus 
these pointers must again be doubly­
linked. Drawing the correct arcs for 
slurs and ties presents a problem 
because they can be separated by long 
distances . A routine must be called 
when the screen locations are known 
to fit a curve through these points. 

Reformatting 
After editing a page, the format of 

the pages from then on is usually dif ­
ferent. If you simply added a 
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character in a measure, the paging 
will probably remain the same; 
however, if you add thirty notes to the 
measure, it is much longer, and might 
change the number of measures on 
the line and hence the format of the 
page. How far this change will carry 
depends upon the size of the change 
and the scaling factors of the 
measures. (If the sca ling factors were 
all 1.0, then any change to a measure 
would cause a complete repaging of 
the score.) 

Whenever the user wants to display 
or edit the score, a fo rma tting pro­
gram must be called to repage the 
score. This routine must execute the 
algorithms given previously, which 
determine the beaming groups of the 
measures and the measure lengths of 
all changed measures. It must then 
determine which measures w ill go on 
the lines. It needs to alter the existing 
paging only as far as the change pro­
pagates, but there is no way to 
predict this in advance. Thus a simple 
change could cause considerable com ­
putation. 

Conclusion 
I hope that the reader has begun to 

appreciate the problems involved in 
creating a text editor for music. What 
is the utility of such a program? To 
anyone who has ever tried printing a 
score of music with india ink, the vir­
tues of an editor with hard-copy 
facilities are obvious. A number of 
uses for the program present them­
selves. For example, very often music 
written in one key needs to be 
changed into one of the other keys. 
This is called transposition. A pro­
gram can easily be written which 
takes the contents of the character 
array and performs the transforma­
tion. 

You might wish to create computer 
music and display it on the screen. 
You could write a music-genera tion 
program and feed its output to a con ­
version routine that would convert its 
output into the format of the editor. 
If actual sounds were converted into 
pitches and durations with an elec­
tronic device, this could be placed in 
the editor, and you could see the 
music that was being played. If 
several scores by a composer are 
entered into the program a nd 
statistica l analysis is performed on 
them to determine the probabil ities of 

certain patterns of music, the results 
could, in theory, be used to drive a 
music-generation program that 
would simulate the composer's style. 
This same approach could be applied 
to music from different historical 
periods, thus enabling the computer 
to create a classical symphony or a 
twelve-tone quartet.• 

Editor's note: The data-entry 
system for musical scores de­
scribed in this article has a bias 
toward transcription of scores con­
taining a single melodic line. Other 
types of musical scores contain 
elements which are not dealt with 
here. For instance, music for 
keyboard instruments, such as the 
piano, usually contain chords con­
sisting of several notes to be 
sounded simultaneously. Th ese 
chords are often written as several 
note heads sharing a single stem. It 
would be difficult at best to work 
with such music using this system. 
Enhancing the system to handle 
these elements would be a good 
project for the ambitious 
reader . ... RSS 

IMMEDIATE DELIVERY- FROM ORANGE MICRO 


TELEVIDEO 9128 
s75900 

STANDARD FEATURES (partial list) 
• Reverse video. Underline. Blinking. 


Reduced 

• Protected lields. Security Blank fields. 
• Block or Conversational modes. 
• Ediling: Line or Character: Insert/Delete. 
•Tab. Backlab: Columnar tab. 
• 14 key numeric pad with return key. 
• RS232 Printer Port 

OPTIONAL: 
• Deluxe Selectric Keyboard: <75°0 

• 2nd Page Memory: •ao00 

• 	11 Special function keys and 

8 edit keys: '7000 


. 1 
VISA18!ic Phone orders WELCOME. Same day shipment for VISA and MASTER CHARGE. 

Personal checks require 2 weeks 10 clear. Add 3% for shipping and handling CA 
residents add 6% Manufacturer's warranty included Prices subjecl to revision. 

BASE 2 PRINTER 

$599°0 

FEATURES: 
• 72. 80. 96, 120 or 132 Columns per line. 
• Bi-directional, 7 dot ma trix. impact. 
• Graphics Capabi lity. 
• RS232. Centronics . IEEE-488. 20 ma. 
• 60 LPM I Fast feed. 
• User Programmable Character Fonts. 
• 16 Baud Rates - lo 19.200. 
• Expanded Characters. 
• Tractor Mechanism 

OPTIONAL: 
• 2K Memory Buller: '5000 

• Paper Rack: •20°0 

• with initial order of 
CRT or Printer 

Oigicom Coupler 
ORIGINATE 

COMPARE QUALITY. 
FEATURES &DISCOUNT 

Products also available: 
Qume, MPI, Lear Siegler, Cables, 


System Furniture 

CALL OR WRITE FOR CATALOG 


CALL (714)630-3322 

POST OFFICE BOX 2076 

YORBA LINDA, CALIFORNIA 92686 
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The FLEX“
Operafing System
FLEX" rs a powerru\. easy-\o-use d'\s\<
operafrng system wmen has become
the s\ar\dard ior 6800 and 6809 m'\cro-
processor systems. Two new versions
are now ava\\ab\e and born '\nc\ude a
drsk editor and assemb\er:
F*\:F:}§Ji1/<?r/\\\/<i_§1k’QRc\ser‘“ $150.00
Runs on a \\l\0\oro\a EXOF\c‘\ser w'\\h
E><ORd\s\<"’ \\ or \\\. F\equ'\res no hardware‘ ns w\\h \\'\e poss\o\e excepriorr oiUses the same

Disk

modrfrcauo
memory re-addressrng.DOS“. $150

or as M \ Use oroo

F}?E91£’f£’&/
Fu\\\; dooumemed \o a\\ow a user \o w
ms own \erm\na\ and d'\s\< HO rourines ro
adapr \o mos\ any hardware. Three sysrem
requrremenrs are: (U ax \eas\ \2\< oi P-A0; \2\ BK oi RAM a1$P~000 ior 6800' L3} floppy disk driveors. Thisa\ $000
or SC 0 ior 6809.- sofi\ sec\r
cap
package "rs no\ Sohware $1 00 .00

00
ab\e or 256 b\;\e_tor begrnners.

Suppon 65.00
FLEX
Exiended BP~S\GBASK3 ckage T 5.0060.00

00Srandard
809 Dragnosfrcs Pa‘ng Sysrem

75.
250.00New\ 6 14 Processr 100.00

Ci?!-‘He 69 on Vmquiry Card‘

Te
Son! Merge
68000 Cross P~ssemb\er
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Using the Computer as a 

Musician's Amanuensis 


Part 2: Going from Keyboard to Printed Score 

More Problems with Rhythm 
and Tempo 

The would-be Composer's Aid 
designer plummets into another pile 
of programming problems when tem­
pi change. The beat, sometimes con­
stant within a piece, may abruptly 
slow down, as may happen in a 
reflective refrain in a blues number, 
or gradually accelerate, as in a Greek 
folk dance . Changes of tempo present 
problems that are worse than the 
problems in transcribing rhythms 
that we have already seen. 

It is not difficult to see that an 
abrupt change in tempo cannot be 
detected the instant that it happens, 
but only after a few notes have been 
played at the new speed, establishing, 
as musicians say, the new tempo . 
This brings up the concept that 
rhythm does not exist only in relation 
to the length of individual notes , but 
exists also in a much larger musical 
context. 

About the Author 
Jef Ra.skin 's credentials in music include his 
years as a professional musician and a music 
teacher. He is presently the manager of Ad­
vanced Systems at Apple Computer Co. His 
personal music and computer equipment in­
cludes a pia110, a harpsichord, an orga11 , a 
PDP-11 , and three Apple 11 computers. 
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Therefore, a computer (or a human 
being) cannot notate rhythm in real 
time (ie: as it happens). The notator 
must wait and accumu late a signifi­
cant sample (ie: listen for a while) 
before making any decision how to 
write down what has been heard. A 
computer program that must deter-

A computer (or a human 
being) cannot notate 
rhythm in real time. 

mine rhythms will most probably 
have to backtrack through the data , 
perhaps a number of times, before 
deciding how to notate the music. 

Much of the fun in listening to 
music comes from anticipation of the 
rhythm; the composer or performer 
can use rhythmic expectations as a 
background against which to intro­
duce rhythmic novelties . This is 
similar to the use of harmonic and 
melodic "surprises" that cannot be 
assessed until some time after they 
have been heard. The fact that we 
hear music in a context of expecta­
tions bui lt on previous experience 
stands as a sentinel, guarding against 
the possibility that there is an easy 
algorithm that might "understand" 
music on a note-by-note basis. 

Further C onseq uen ces 
of Changes of T empo 

A gradual change of tempo is either 
accelerando (getting faster) or ritar­
dando (getting slower). In ritardando 
(very common at the ends of pieces or 
sections of pieces), how is the com­
puter to tell the difference between a 
gradual lengthening of the written 
note values on one hand , and the use 
of the word "ritardando" along with 
an actual constant note length, on the 
other? This is very easy for a human 
to do, but it is very difficult to tell a 
computer how we do it. 

ln many pieces that require this 
slowing down, there is no notation 
for a ritardando at' all. In these cases, 
the ritardando is inherent in the 
nature of the music. The conven­
tional notation is to write the score 
as if nothing at all happens to the 
tempo . 

This last problem afflicts score-to­
performance transforming programs 
more than it afflicts programs that 
transform performances to scores. It 
is one of the symptoms of "soulless" 
computer performances. The com­
puter too often is programmed with 
only the notes, but not with the 
style-that part of the music which is 
indigenous to a culture or time. 
Without the proper style, music tends 
to sound "wooden" or "dead ." 



---------

More than four decades of experi­
ence in magnetic media-BASF 
invented magnetic recording 
tape, the forerunner of today's 
wide range of magnetic media, 
back in 1934, and was the first 
independent manufacturer of 
IBM-compatible floppy disks. 

Tough Tyvek sleeve-no paper 
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I 
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liner help eliminate data e rrors more accurate standards than 
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or bulk pack. ments, to be 100% error-free. MA 01730, 01· call 617-271-4030. 

See us at the NCC, Booth 1121 
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Someone Tries to Sell the 
Author a ''Notating Machine" 

An entrepreneur tried to interest 
me in funding a device he was in 
the process of patenting. Accord­
ing to him, it would do the 
"simple" task of transcribing any 
rhythm tapped out on its surface 
into standard musical notation. It 
was to be the size of a hand-held 
calculator. 

I asked him the questions that I 
/rnve brought up in this discussion, 
and it soon became clear that he 
had not given the matter even as 
much thought as I have been giu­

ing the problem in this article. As 
an answer to the question of accel­
erando and ritardando, he sug­
gested that the instructions would 
specify that the user must not slow 
down or speed up. 

As happens too often in the 
world of computing, he was forced 
to lean toward a device that 
would-perhaps- write down the 
easy rhythms, leaving the difficult 
ones for the user to figure out. 
Most users, I suspect, would rather 
have a device to write down the 
difficult rhythms. The users can 
figure out the easy ones without 

mechanical aid. 
Incidentally, one of the most dif­

ficult problems for a beginner to 
solve is determining on which beat 
of a measure a piece begins. Pieces 
very often begin in the middle of a 
measure. This is also a vexing 
problem for anyone who would 
program a computer to notate 
rhythms. 

Placing any restrictions not 
found in the music itself on the 
user seems inherently wrong to 
me. The system must accommo­
date the person , not the other way 
around. 

There are many other problems 
with rhythm-for example, rubato, 
where one part momentarily goes 
faster or slower than accompanying 
parts. Another class of problems are 
rhythmic complexities such as trip­
lets, grace notes (so short that their 
time value is not notated), and other 
groups of notes that break the simpler 
rhythmic patterns. · 

A triplet is a melodic phrase con­
sisting of three notes of equal length, 
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three quarter notes, for instance. 
These three quarter notes are played 
in the same time interval that two 
quarter notes occupy in the normal 
rhythm of the piece. It is difficult to 
teU what has happened when a few 
triplets are introduced in a piece. 
When they first occur in a piece, you 
may ask yourself (if you are a trained 
musician), "Has the tempo suddenly 
changed, or have triplets been intro­
duced?" The program will be hard 

put to guess at the difference . 
Another problem occurs when very 

long notes occur in a piece which 
previously consisted only of relative­
ly short notes. You must decide, for 
instance, whether to write them as 
tied shorter notes or as longer note 
forms. Of course, they might be writ­
ten as the same note-length notations 
as the earlier, shorter notes, but with 
a tempo change! 

All of this judgment of tempo must 
be done in the face of the first prob­
lem, that the note lengths and incep­
tion times are not coming in precise­
ly, but with considerable variation. 
Often, the amount of this variation 
may mask tempo or rhythmic 
changes. Consider, too, that the 
people who need the Composer's Aid 
most are those who may be least pro­
ficient at performing upon conven­
tional instruments. The designer 
probably has a more difficult task to 
make the Composer's Aid accurately 
portray the muddled attempts at 
rhythmic regularity of a beginner, 
than to make it follow the (probably) 
more precise playing of a master. 

Before leaving the subject of 
rhythm, I shall take the liberty to give 
the following advice to all would-be 
designers of automatic music-tran­
scribing systems. First, build one that 
has but one key or button, and get it 
to determine rhythms correctly. By 
"correctly " I mean without unrea­
sonable limitations. It should be able 
to handle any rhythm found in a 
Mozart or a Beatles' melodic line. If 
you cannot master that, then you 
certainly cannot transcribe more 
complex music, which might have a 
solo melody as a part of a piece. 

The problems of rhythm are not 
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AS WR ITTEN 

<1a) '~®,._#_C_ttJ_J_____._._ll_:J_t_tJ_]_J_J_~~I_J_ 
AS PLAYED 

r i t. 

(l b) 

> > 

Figure 1: The same passage as written (1a) and as performed (1b). Both examples here are from the "St Louis Blues." 

unexplored . Some of the algorithms 
that adaptively follow varying-rate 
Morse code may be useful. A number 
of moderately successful programs, 
all quite large and complex (using 
many techniques from artificial 
intelligence work, and not operating 
in real time), have been created. [The 
October 1976 issue of BYTE con­
tained several discussions of Morse­
code decoding problems . ...RSS ] 

If you first succeed with rhythm, 
tl1e11 you might have a chance at the 
rest of the problem. At least a good 
portion of the problem of transcrib­
ing a musical performance into a 
standard score will have been solved. 

More and Less 
It is clear that a performance of a 

piece often contains more informa­
tion than is given in the score : things 
happen in the performance that are 
not specified in the written music . 
Jazz, usually played from sketchy 
"charts," is an especially good exam­
ple. The lilting "dotted" rhythms of 
jazz are notated as equal notes on the 
page. But everyone "knows" how it 
should sound. Look at the example 
from W C Handy's "St Louis Blues" in 
figure 1. 

1t is clear that the performance in 
figure lb is quite different from the 
written notation in figure la, as it 
must be in order to sound right. The 
figure shows just one possible way of 
singing the opening measure of. the 
chorus to the "St Louis Blues" (and it 
is not an especially extreme example). 

It is rare, if not unheard of, that 
two live performances are the same. 
Some of the changes are minor, such 
as changing two eighths to a dotted 
eighth and a sixteenth. More surpris­
ing is the modification of the opening 
two eighth notes into half notes (with 
a ritard, no less). But that is the way 

124 May 1980 © BYTE Publicaliono Inc 

it is done. 
Strangely enough, the same con­

vention about playing eighth notes 
with a certain uneven lilt occurs in 
much baroque music, in spite of the 
fact that the notes were written down 
as being of equal length. Many per­
formances of Bach's music, for exam­
ple, are marred by a "wooden" play­
ing of such passages . 

Many conductors and performers 
play baroque music exactly as it is 
notated. It sounds as if you tried 
playing jazz or rock exactly as written 
in songbooks and sheet music : the 
result is dull music . This may help to 
account for some of the comments 
about baroque music sounding like a 
melodic sewing machine-some per­
formers play it as though their in-

INPUTS 

Musical 
Idea 

Score Keypresses Sound 

Inspi ration Plaglarlzation Stimulation Synthesized 
Music 

Musical 
Idea 

Composition Arranging, 
Copying 

Transcript ion Taking 
Dictation 

Score 

Improvisation Performance Coupling Playing 
By Ear 

Keypresses 

" Science 
Fict ion" 

Automation " Sonification" Transmission Perceived 
Sound 

0 
u 
T 
p 
u 
T 
s 

Table 1: Musical transformations , representing the various ways of obtaining 
musical results. Tl1e table is read by starting at the top at a given input and pro­
ceeding downward and to tlrn right to read the output . Th e shaded example il­
lustrates that tlie term performance describes the connection between a printed score 
and the production of keypresses. (For simplicity 's sake, the table deals only w itli 
keyboard instruments.) Similarly , to go from a musical idea (ie: inpu t) to a sco re (ie: 
output ) requires "co mposition ." The term coupling refers to the mechanical addition 
of extra vo ices to an organ keyboard so that tlte organist can play m ore tlran 011 e 
pipe with a single keystroke. Automation refers to the procedure by wlrich 
mechanical musical instrnments (s uch as music boxes and player pianos) take a score 
in machine-readable form and generate perceived sound. For want of a better word, 
sonification is used to describe tire production of perceived sound from pressing a 
key on a keyboard. The terms in the row called "musical idea" are mean t to be taken 
tongue-in-cheek. 
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struments were sewing machines, 
without any regard for the original 
stylistic intent. 

Problems Caused by Repeats and 
Larger Musical Structures 

Here is another dilemma: how can 
a computer (or a human) tell if a sec­
tion of a piece being performed has 
been repeated (perhaps with embel­
lishments), or if it is a new section 

merely similar to the old one? 
For example, in a Mozart rondo for 

the piano, almost all of the embel­
lishments will be written out in full . 
In a Mozart sonata for the piano, 
there will usually be repeats marked 
and any variety will be at the per­
former's option. Does this mean that 
the computer must first be told the 
form of the piece before it can 
transcribe it? Knowing the form of a 

Figure 2: Example of the equivalence of two musical notations. The chords notated here 
are played the same way on a keyboard instrument and sound the same, but they are 
written in different ways. This difference , however small , subtly influences the way 
many musicians interpret the chord. 

(Ja) 
I~ ~bb& ~r ~ ~L II 

(Jb) l~a -~ 
;J 

b~2 II 

(Jc) l1s ## 
~ 

7 
bt 

II 
Figure 3: Different notations for the same sounds. The three melodies here, when 
played, will sound exactly the same; the only difference is the choice of clef and acciden­
tals. The first two melodies are written in the keys of A-flat Major and C Major in treble 
clef; t/1e third melody is in the key of D Major in soprano clef. 

i 
Figure 4: A musical plnase played w ith two different voicings. These two phrases may 
sound the same, but the two correct, differing notations convey different meanings to a 
musician . 
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piece beforehand certainly aids a 
human transcriber. 

Again, there is vague and general 
information that must somehow find 
its way into the program . As in 
having the computer pla':f chess, 
methods have been found for 
translating an imprecise notion (eg: 
control the center of the board) into 
algorithms. Chess is a rich field, rife 
with human invention and complexi­
ty . Music is a more complex environ­
ment. 

Problems With Notating Pitch 
Having shown that there is infor­

mation in a performance that is not to 
be found in the score (this is always 
the case) , I would like to show that 
often there is information in the score 
that cannot be gleaned from the per­
formance. The "spelling" of chords is 
one example . The two chords in 
figure 2 sound exactly the same on 
our equal-tempered organ. Neverthe­
less, they would be thought of dif­
ferently by a musician playing them. 

The notes of the two chords actual­
ly represent different pitches if sung 
or played on violins (or any instru­
ment which allows the performer to 
vary pitch continuously rather than 
in discrete steps, as with an organ or 
piano). 

The three sets of melodic notes in 
figures 3a thru 3c sound the same, 
and are all correctly but differently 
notated . Again, a human might guess 
which is tht. correct notation by 
means of global information, the 
musical context in which the passage 
occurs. In this example, the global 
information is the key of the piece 
and the customary clef of the instru­
ment that is to play the tune. Is it 
reasonable to have the user predeter­
mine the key for the computer? Or 
should the computer wait, as a 
human often must do , until the very 
end of the piece has been played 
before beginning to write it down? 

Problems Transcribing Notes 
Sounded Simultaneously 

On keyboard instruments such as 
the organ or piano, the performer can 
easily sound more than one note at 
any given instant. These notes may 
form a chord, or can be thought of as 
two or more melodies that are being 
played at the same time. In this latter 
case, each melody is called a voice . 
(This use of the word "voice" in music 
does not imply singing.) Multiple, 
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simultaneous voices bring another 
host of difficulties to the attempt for 
accurate transcription . 

It is nearly impossible for even an 
expert musician to determ_ine un­
ambiguously , from listening alone, 
which note should be allocated to 
which voice . I realize that this portion 
of the discussion is delving heavily 
into the terminology of music, but the 
intricate details of music are what 
make this problem so fascinating. 
The two segments of music in figures 
4a and 4b sound the same, and are 
both notated correctly . Nevertheless, 
the differences are significant and use­
ful to the musician performing the 
music . 

This is not the place to go further 
into the musical significance of these 
notational differences. Enough ex ­
amples of problems have been amass­
ed to give you a starting place at 
which to begin to think about having 
a computer "listen" to and "under­
stand" music. 

Problems in Determining 
Pitch With a Computer 

If things were not difficult enough 
given direct input from a keyboard , 

many people (eg: ethnomusicologists) 
would love to be able to play a re ­
cording into a computer and produce 
a written score . So would I. 
However, two new problems are in­
troduced. Finding what pitch is being 
played is not easy . To be sure , a sim­
ple sine wave could be digitized by a 
frequency counter. Unfortunately, 
real musical sounds are far more com­
plex, of ten having harmonics and 
overtones that make almost any 
frequency-determining method un­
sure . And what do you do when a 
note slides from one frequency to 
another (po rtamento in musical 
jargon)? Or when a chorus finishes 
singing a chorale a semi tone lower 
then when they started - will the 
computer notate it as a sudden 
modulation in the middle? 

Even determining how long a note 
lasts is difficult. Try playing a piano 
note; strike a key and hold it down . 
How long does it last? Just when does 
its gradual dying away cease? In a 
quiet room, with a good piano, it 
may take several minutes . You might 
as well ask where the rainbow 
changes colors. Musical sounds often 
do not have well-defined edges with 
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respect to time or pitch. 

Summary 
The point has been made, and it is 

possible to show many more ex ­
amples than have been shown here 
that you cannot go from a perfor­
mance to a score, or vice versa , in 
any easy fashion while preserving the 
qualities that make the no ta tion of 
music readable to most musicians and 
the properties of a performance that 
make it worthwhile lis te ni ng 
material. 

A score is a highly idiomatic ren­
dering of a piece of music, and a piece 
of music is a unique instance of the 
composition that the composer had in 
mind when the score was written . 

These facts assure that the building 
of a perfect music transcriber is 
literally impossi ble. Whether it is 
possible to make the Composer's Aid 
good enough for most practical pur­
poses remains to be seen. If we put 
low enough limits on the idea of 
"good enough," I am sure tha t it can 
be done quite easily . If it is to satisfy 
me (and musicians of like mind ), it 
will probably not be easy at all . 

A final suggestion : if you want to 
tackle any project of this sort, make 
sure that you kn ow music well. Also 
make sure that you know you r com­
puting well or forge a partnership 
that can provide the needed ex ­
perience. I have met many people 
who do not know the first thing 
about music trying to achieve dif­
ficult goals combining computers and 
music. I have also met musicians wh o 
imagined that they could get the com ­
puter to do some task that they found 
very easy-only to discover tha t they 
did not understand the difficulty of 
what they themselves could easily do . 

The greatest benefit the computer 
confers upon mankind is that it fo rces 
us to truly understand what we a re 
doing, for it is only through such 
understanding that we can instruct a 
computer.• 
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Large companies learned long ago 
that preliminary performance 
specifications of systems can be 
predicted reasonably well by com­
puter simulation . The National 
Aeronautics and Space Administra­
tion (NASA) saved much money and 
effort by simulating numerous 
systems that have been developed for 
the space program. In a somewhat 
smaller way, microcomputers can be 
used to simulate a variety of opera­
tional systems. Complex equations 
and analysis are not always required. 

Here I shall present a practical 
simulation. l have chosen a topic of 
interest to myself and many small­
computer enthusiasts: a comparison 
of the operating speeds of floppy-disk 
drives . This article will explain basic 
mechanical drive movements and il­
lustrate the transformation of these 
physical events into the algorithmic 
steps of a computer program. Esti­
mating one drive's performance in 
relation to others is the goal. 

To do such a comparison, we need 
some knowledge of the operational 
parameters of floppy-disk drives. 
These parameters are the lengths of 
time required for a drive to perform a 
given function. All drives have at 
least these four parameters: 

•head load 
•seek 
• rotational latency 
• data-transfer rate 

I shall look at each function in detail. 

Head-loading Motion 
Before any data can be located or 

About the Author 
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ly working as a computer systems consultant , 
after previous experience as a systems pro­
grummer, analyst , and data processing 
manager. He wrote .liis first computer program 
while in high school, using tlie ALGOL 
language . 
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transferred on some drives, the data­
transfer head must be loaded; firm 
contact between the head and the disk 
surface must be assured. To accom­
plish this, a pressure pad is placed 
against the disk on the side opposite 
the head . This pressure pad move ­
ment is referred to as loading the 
head. The length of time required to 
move the pad into place and insure 
that all mechanical bouncing has 
stopped is termed head-load time. 
Look at figure 1 to see a diagram of 
the head-load mechanism. 

Track-Seeking Motion 
Once the head is loaded, it may be 

necessary to move the head to a posi­
tion over another data track on the 
disk. In most drives, the track-to­
track movement, or seeking, is 
accomplished by a stepper motor. 
This motor rotates in steps of fixed, 
discrete increments; a specific in terval 
of time is required for each incre­
mental movement. Thus, to move the 
head across X tracks takes an amount 

PRESSURE PAD ARM , 
UNLOAOED-------F~ 

-

LOADED---~ 

of time equal to X intervals. Once we 
know the time interval required to 
perform a movement and the number 
of tracks to move across, we can 
predict how much time it will take the 
head to reach the desired track. 

All stepper motors exhibit some 
vibration at the end of the last step in 
a given movement. There may be a 
settling time required before a read or 
write operation can begin. 

Another type of motor is used in 
floppy-disk drives such as the PerSci 
Model 277. It is called a linear motor 
since it produces linear motion direct­
ly. The method is also called "voice­
coil" positioning, due to the similarity 
to the action of a loudspeaker 
mechanism. Figure 2 depicts the 
stepper- and linear-motor positioning 
systems in simplified form. 

The amount of time required per 
track for the linear motor to perform 
a seek operation varies according to 
the total number of tracks to be 
skipped. Unless the manufacturer 
supplies data describing the seek-time 

READ/WRI TE HEAD 

- -- DISK SURFACE 

-CLAMPING AND 

ROTATING HUB 


FRONT OF DRIVE 

Figure 1: Diagram showing a side view of the floppy disk loaded in the drive . When 
loaded, the read/ write head is pressed against the surface of the disk by the pressure 
pad. 
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Figure 2: Two methods of moving tlrn read/ write head from track to track across the 
disk. A stepper motor is shown as (a); a linear or "voice-coil" motor is shown as (b) . 
Th e rotary motion of the stepper motor must be converted into linear motion by a gear 
arrangement. 

function, it must be derived from 
empirical measurements . This deriva­
tion, however, is not within the scope 
of this article. 

Rotational Latency 
Reading and writing operations are 

equivalent functions with respect to 
the actual time required for comple­
tion. With that in mind, the discus­
sion will proceed as if a read opera­
tion is being executed. Assuming that 
the head is now loaded and posi­
tioned over the proper track, it re­
mains for us to examine how long a 
delay may be expected in waiting for 
the desired record to spin past the 
head. 

A look at figure 3 shows how most 
soft-sectored disk formats appear. 
Actually, the soft-sectored format 
contains 128 bytes of user data; the 
other data locations are used as 
address marks and gaps between cer­
tain fields. To determine the extent of 

the delay that must be endured before 
the desired sector is available, I will 

----------------- ------------------. consider two cases. 

New 

Robotype™ 

....._, iiiiiiiiiiii:·-=m·-=·---».. Turns your
typewriter 

[!] into a 
quality 

....._.._ _ ___•__ output 
• easily connects to any computer printer!
• aerial and parallel interface 
• all electronics included-ready to use from package 
• connects to IBM Selectric II typewriter In just one mlnute 
• adapts to a variety of typewriters-no modifications 
• compatible with Rad.lo Shack TRS-80. Apple II . Pet. etc. 
• Centronics interface compatible 
• available from stock in 30 days 
Put a Robotype to work on your typewrtt.er for under 

$1,000. Call (614) 436-3163 t.odayt 

Dealer, dlatr!butors, and word processor OEM Inquiries welcome. 

Appli,ed ~ 
Camputer \;;JI 
Systems, Inc. 

77 East Wilson Bridge Road • Worthington, Ohio 43085 

132 May 1980 © BYTE Publications Inc Circle 76 on Inquiry card. 

The first case occurs when we begin 
a read operation and find the correct 
sector just about to pass by the head. 
In this event, there is no wait or laten­
cy, as it is called, before starting the 
transfer of data. The second case 
shows that the beginning of the 
desired sector just went by an instant 
before the read operation was started . 
We must now wait for one full rota­
tion of the disk, or the maximum 
rotational latency, for the record to 
appear at the head again. These two 
extreme cases show that there are 
well-defined minimum and maximum 
rotational latencies. Of course, most 
delays will be at some random point 
within this range for actual read 
operations . The absolute delay for a 
single read operation is not predict­
able, but the average for a group of 
read operations is predictable within 
limits. 

Data-Transfer Time 
Finally, there is the most obvious 

function of the disk drive, data 
transfer. Data-transfer ti me is 
dependent on three basic parameters: 
disk rotational speed, data density, 
and format. The faster the disk sur­
face spins past the head, the faster the 
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head can read the data. (Large 8-inch 
disks spin faster than the smaller 
5-inch disks.) The higher the density, 
the more data can be transferred in a 
given interval of time. Format dif­
ferences can account for different 
effective transfer rates on large 
records, but will not be dealt with in 
this simulation. I will deal primarily 
with the standard IBM 3740 soft­
sectored, 8-inch floppy-disk format. 

Building the Simulation 
We now have an understanding of 

what happens when a function of the 
floppy-disk drive is requested. We 
can now construct a program frame­
work that will use this information. 
To read or write a record, we must 
pass through four distinct states: 
head-loading, track-seeking, rota­
tional-latency waiting, and data­
transferring. To compute the actual 
time required to pass through these 
states, we must get some information 
from the manufacturer's specifica­
tions for a given drive. Typically, the 
manufacturer will list the time for 
head load, track step, average laten­
cy, and sector transfer in milli­
seconds . 

Head-load time calculation is easy. 
Each time that the head is loaded, a 
value corresponding to the head-load 
time is added to a total-time accumu­
lator. As a matter of practice, most 
drives and control software leave the 
head loaded for a fixed-time interval 
following a disk operation. This 
reduces head-loading delays and 
acoustic noise, but it also increases 
disk surface wear slightly. For most 
programs (such as assemblers) that 
engage in almost continuous disk 
activity, the head will probably go 
through the load cycle only once dur­
ing an execution of the program. 

Computation of track-step time is 
not difficult in most cases. We merely 
figure the number of steps we must 
make from the current track to the 
desired track, and multiply that value 
by the specified track-step time. Do 
not forget to add the settling time, if 
the manufacturer gives it. (Remember 
that the settling time indicates the 
time taken by the head to stop 
vibrating from its track seeking and 
to start reading.) 

Thus, for disk drives using stepper 
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motors, the seek time is the absolute 
value of the distance from the current 
track to the desired track multiplied 
by the track-step time, all added to 
the settling time, or: 

T,..k = ABS(PcwrnM ·- Pduir•d) 

x T ... p + T,."""' 


where T is used for values of time, 
and P shows the position of the head 
in relation to data tracks on the disk. 

But what should be done when the 
disk drive uses the linear-type motors 
to move the head from track to track? 
The specification sheets for the PerSci 
unit give only a single-track seek time 
of 10 ms. Is that the same as the 
stepper-motor drive timing? No-this 
timing is for a single-track step, and 
there is no settling time to be added. 
In fact, if the two-track seek time is 
measured, it is one and one-half times 
the single-track seek time. If a ten­
track seek is measured, we find that it 
takes only three times as long as mov­
ing the head a distance of one track. 

Well then, what can be done about 
this device? For this simulation, my 
plan of attack was direct. I merely 

measured the time that it took for all 
possible seek distances (seventy-six 
values) and then computed an ap­
proximating function by using a least­
squares polynomial curve-fit calcula­
tion. The concepts behind this com­
putation are not simple. Fortunately, 
the routine is adaptable from a book 
that addresses such problems, Data 
Reduction and Error Analysis for the 
Physical Sciences by Philip R Bev­
ington (McGraw-Hill Book Company 
Inc, 1969). 

When the seek time for the PerSci 
drive is needed in my simulation, the 
number of tracks the head crosses is 
evaluated and is given as an argument 
to the empirically derived seek-time 
function. The result of the function 
evaluation is the number of milli­
seconds required to complete the 
seek. Thus, the PerSci drive becomes 
a special case in the simulation, but 
handling it is not so awkward. 

To compute the rotational latency, 
one of two possible techniques is em­
ployed. For any large number of dis­
crete read operations, the actual, av­
erage rotational latency experi­
enced will approach one-half of the 
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maximum latency. This value can be 
used for each read operation as a typ­
ical latency. I prefer to calculate a 
random latency for each read opera­
tion. Approximately the same results 
will appear as in the first method for a 
large sampling of read operations. 
You will notice that the results from 
using random latency values are not 
likely to be the same each time the 
program is executed. This is due to 
the accumulation of random variabil­
ity, which is an effect you would see 
if the simulation were carried out on 
real hardware as well as in a pro­
gram. The function for randomly de­
termining a latency time is simply: 
the value of the maximum latency 
multiplied by a random number be­
tween 0 and 1. 

The final item which must be dealt 
with is the actual time it takes the 
drive to transfer the data to (or from) 
the disk. The time to transfer 128 
bytes of data has been chosen for this 
simulation. The time values for each 
drive in this simulation were calcu­
lated based on the rotational speed 
and data density. Record overhead 
bytes and interrecord gaps were not 
considered. In the simulation pro­
gram, the computed values are 
reflected in the appropriate field in 
DATA statements that describe the 
characteristics of each drive. Transfer 
time for n bytes is calculated by 
multiplying n by 8, and then dividing 
by the transfer rate, in bits per 
second. 

About the Simulation Program 
Now that we understand the basic 

drive mechanics, there should be no 
difficulty in comprehending how the 
simulation works. The program per­
forms two simulations for each disk 
drive under consideration. 

The first simulation is a set of 500 
sequential-read operations, as you 
would find in a sequential file-copy 
operation. The second simulation 
involves a random reading of 500 
records, as you might encounter in a 
program that reorganizes an indexed 
file according to an unordered secon­
dary key field. 

These two modes of access will 
exhibit the characteristics of general 
interest concerning floppy-disk drive 
performance. Briefly, the program 
steps through the DATA statements 
that supply the drive name and 
parameters for that drive. Both 
simulations are run for a given drive, 
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Large System Performance I Small System Price 


North Star Horizon Hard Disk 

COMPLETE 


Timesharing Computer Systems 

by 

Micro Mikes, Inc. 
Another minor miracle in advanced m icrocomputer technnology 

is sending shock waves reverberating throughout the micro· 
computer and min icomputer industry. Micro Mike's interrupt· 
driven , bank-switching North Star Horizon timesharing coupled 
with Shugart 26 megabyte (29 megabyte, unformatted) hard disk 
unlt(s) has sent the nearest competitors scrambling back to the 
drawing board. 

Now as many as seven users. each with .32K to 56K RAM . t t t can 
simultaneously use the same North Star Horizon computer. As 
many as four 26 megabyte (29 megabyte, unformatted) Shugart 
Winchester-type, sealed-media hard disk units can be used In 
coajunctlon with the Horizon's 5 1/4 ' mlnlfloppy drives, providing 
users access to more than 105 million characters (formatted) of 
stored In formation in a flash. 

Virtually any North Star BASIC program, in any precision of 
BASIC, will run with TIMESHAVER ™. Micro Mike's time· 
sharing/ hard disk operating system . Each user is allotted a 
specific bank of memory for that user's individual use. With each 
memory bank operating Independently, each user may 
slmullaneously run a differen t program. 

The standard real time clock and vectored-interrupt header 
fea t ures of the North Star Horizon computer's motherboard make 
Micro Mike's interrupt-driven , bank-switching timesharing scheme 
a natural evolutionary progression of the Horizon 's foresightful 
engineering. 

The Shugart SA4008 double-platter, winchester-type, sealed­
media hard disk drive is interfaced to the Horizon via a single S·100 
buss controller card. The hard disk drive employs eight read / write 
heads while the controller communicates with the buss through 
three 1/ 0 ports (command, status and data) for lightning-quick 
data transfer. 
Through JOEDOS, TM Micro Mike's hard disk operating system, each 
drive may be considered to be one drive or div ided Into many dlf· 
ferent " segments" (for conven ient backup and separation of dif ­
feren t user's files). As many as four of these 26 megabyte units can 
be operated with the same controller card. 

Four-User 

North Star Horizon I Hard Disk 


COMPLETE 
Timesharing Computer System 

One North Star Horizon computer, Including: 48K RAM per user (as 
much as 56 KRAM, optional) . Fully populated motherboard. Two 
.360K quad capacity 5'1• " disk drives (as many as four, optional) 

Four Zenith Z19 lntelllgent (Z80·based) CRTs. 

TWo Printers: One Texas Instruments Tl 810 dot matrix. 150­

character per second, bi·dlrectional tractor pin feed printer with 
all available options. 

Circ le 80 on inquiry card. 

One Nf:C Splnwrlter document-quality. 55 character per second. 
full character printer with friction feed and tractor pin feed . 

One Shugart 26 megabyte (formatted) Winchester-type. sealed­
media hard disk unit with S-100 buss controller, power supply. 
cabinet. all cables. ports and connectors. Interfaced to BASIC 
through Micro Mike's Interrupt-driven. bank switching 
timesharing/hard disk operating system, TIMf:SHAVER TM (as 
many as four 26 megabyte hard disk units, seven users, op· 
tional). 

All cables, ports and connectors required for operation . 
Ten 5'1• .. diskettes. - and 
tMlcro Mike's Program Library membership. 
Total System (including Program 

Library Membership) .. . . .. . . . .. .. . ... .. ...... $21,497 
Micro Mike's will. for a fee, deliver and set up a system anywhere 

in the USA. Personal user training and / or custom programming Is 
also available . 
Shugart SA 4008 26 megabyte (formatted) Wlchester·type. sealed 

media hard disk units completely Interfaced through 
JOEDOS,™ Micro Mike's hard disk operating system, to BASIC, 
ready to go, complete with S· I OO buss controller. cabinet. power 
supply, all cables, ports and connectors. As many as four 26 
megabyte drives can be operated with 
the same controller card . . ... .. .... . .. . . . . . .. . . . $5,495 

Additional 26 megabyte drive, cabinet 
and power supply .... .. .. . . .. ... .. . .. ... . . .. .. .. $4,495 
Micro Mikes offers a complete selection of top-notch business 
appli cation software written in North Star BASIC around a 
" skeleton" program, CSUB (Common SUBroutines) . Among 
comprehensive CSUB·based business application program 
packages offered: 

Programs included In Micro Mike's Program Library are Indicated 
by ( t) They are also avail able separately. These are:tGeneral 
Ledger t Accounts Receivable t Accounts Payable trnventory 
t CSUB (Common SUBroutines) t Payroll t Mall List/ Directory 
Sort t Word Processing/Text Editing t Project Cattle Profits 
+Timesharing (for the Horizon) t Double density I quad capacity 
8 " drive lnterrace to DOS and BASIC (DOSCHG) and t Com· 
modities Charts . t Many more as they are developed, plus 
hundreds of outstanding utilities programs, games and public 
domain programs. 

Programs indicated by (•) shown below are not included In Micro 
Mike's Program Library , and are available separately. They are: 
• Tim e and Expense Package for Accountants, Attorneys and 
other professionals • Patient Dally Record Program (Doc­
tor / Patient Ledger) for Physicians • Land Subdivision Package 
•Pharmacy • Hotel / Motel Reservation with Night Audit 
• Banker 's Trust • Feedlot Package • Oil and Gas Producer's 
Package and• Builders Job Cost Package. 

IN STOCK: 
North Star Horizon computers 
Zenith Z19 intell igent CRTs (Z80 based) 
Shugart SA 4008 26 megabyte (formatted) hard disk units with 

S-100 controller card, Interfaced to BASIC 
DISCUS T M double density and quad capacity eight Inch disk drives 

complete with 5-100 buJ!S controller. Interfaced to DOSl BASIC 
and er; M T M (optional) \512K to more than one megabyLe each. 
formatted) 

Printers: NEC Spin writer, IDS-440 Paper Tiger, Texas Instruments 
Tl 810 and Tl 820. 

Used lntertec lntertube CRTs. 

Closeout . ... . . .. . . .. . . . . . . . .. .. . . .. . . . ... . . . .. .. $495 


t t tUsing56K RAM per user may involve " wasting" or turning off as 
much as SK RAM per user. The present maximum number of 56K 
RAM users is four. As many as seven 48K users can presently be 
supported. 

Prices are subject to change without notice 
Complete North Star fforizon Service Center 

Call or write for descriptive literature 

Micro Mike's, Inc. 
905 South Buchanan 

Amarillo . Texas 79101 - USA 
Telephone: (806) 372-3633 

Making technology uncompllcated .. . for People 
DISCUS TM Is a registered trademark of Morrow Designs. Inc. JOf;DOS TM 
and TIMESHAvr;R ™ are registered trademarks of Micro Mike's, In· 
corporated .CP I M Is a registered trademark of Digital Research . 

Copyright 1980 Micro Mike's , Incorporated 
All Rights Reserved Worldwide 
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and the results are printed. Look at 
the program shown in listing 1 to see 
the simple logic and computations. 

Results and Notes 
If this simulation were run using a 

true random-number generator, you 
would find that the resulting timings 
will vary on each run. As. noted 
earlier, this is random variation that 
is to be expected . Do not expect to see 
exactly the same results as printed 
here; the values will be within a few 
percent on all runs. 

Referring to the simulation output 
shown in listing 2, observe that, on 
sequential -read operations , the 

transfer times for the 5-inch floppy­
disk drives are about 25 % slower 
than the times for the standard size 
(ie : 8-inch) drives. Allowing for ran­
dom variation, this is very close to 
the 20 % speed difference that might 
be predicted based on the different 
rotational rates of the two sizes of 
floppy disks . The 8-inch disk drives 
also outperform the 5-inch drives 
during random-access operations. 
Most, but not all , of the smaller 
drives are slower in seeking from 
track to track, and this really shows 
during random access . 

The fastest-seeking drive of the 
group, the PerSci Model 277, does 

not get a chance to show off while 
reading sequentially, but its capabili­
ty becomes apparent during random­
access operation . This device really 
moves the head fast ! The second and 
third places go to the Memorex 
Models 552 and 550 respectively; 
these use fast stepper-motor drives . 

Now that you have read this far , I 
can reveal some bad news concerning 
this simulation . The timings obtained 
are not likely to be a true indication 
of how long it would take to actually 
perform these operations on a run­
ning computer system. Accomplish­
ing so realistic a simula tion involves 
additional simula tion of the interface 

Listing 1: Program to simulate mechanical characteristics of various 8-inch and 5-inch floppy-disk drives, written in BASIC-£ and 
running under the CPI M operating system . One step is the sim ulation of 500 sequential-read operations; the other is the simulation of 
500 random-access read operations. Due to the use of random numbers, some v ariation of results is expected between different execu­
tions of th is program. 

REM PROGRAM TO COMPARE ACCESS TIMES OF VARIOUS FLOPPY-DISK DRIVES FOR 

REM SIMULATED SEQUENTIAL AND RANDOM READING. 

REM 

REM THE FffiST TEST IS FOR 500 SEQUENTIAL READS, I28 BYTES PER READ. 

REM STARTING TRACK IS 0. THE HEAD JS LOADED AND REMAINS LOADED. 

REM WHERE A DRIVE HAS SECTORS GREATER THAN 128 BYTES, THE SECTOR TRANSFER 

REM RA TE HAS BEEN ADJUSTED IN THE DATA FOR THAT DRIVE. 

REM 

REM ALL TIMES ARE IN MILLISECONDS. 

REM 

READ DRIVES REM GET NUMBER OF DRI VES TO SIMULATE 

INPUT "ENTER ANYTHING TO SEED THE RANDOM-NUMBER GENERATOR";A$ 

PRINT: PRINT: PRINT REM UPSPACE A FEW LINES 

PRINT TAB(30); "FOR 500 READ OPERATIONS" 

PRINT TAB(25); "DRIVE SPEED COMPARISON SIMULATION" 

PRINT T AB(30); "ALL TIMES IN MILLISECONDS" 

PRINT 

PRINT "DRJ VE NAME"; TAB(25);"SEQUENTIAL";TAB(40);"RANDOM" 

PRINT TAB(25);"- -- --- -- -- -- -+ -·-----" 

PRINT 

RANDOMIZE REM SHAKE UP RANDOM-NUMBER GENERATOR 

FOR D = I TO DRIVES 


READ DNAME$,TTRK ,TSETL,HLOAD.LATENCY,SECREAD,NSECS,NTRKS 

CURTR ACK = 0 REM STARTING TRACK 

TOTALTIME=O REM SET TIME ACCUMULATOR TO 0 

REM LOAD THE HEAD ONCE FOR THIS SEQUENTIAL TEST 

GOSUB 1000 REM GO ACCUMULATE HEAD-LOAD TIME 


FOR I = I TO 500 REM 500 SEQUENTIAL READS LOOP 
GOSUB 2000 REM STEP TO NEXT TRACK IF NEEDED. ACCUMULATE TIME 
GOSUB 3000 REM READ NEXT RECORD. ACCUMULATE TIME 

NEXT I 

REM PRINT RESULTS FOR TEST I 

PRINT DNAME$;TAB(28); INT(TOTALTIME· 10)/10;TAB(40); 

REM NOW FOR 500 RANDOM READS IN A FILE 35 TRACKS LONG 

TOTALTIME=O REM SET TIME ACCUMULATOR TO 0 

LOWTRACK = O REM LOWER FILE TRACK LIMIT 

HIGHTRACK = 34 REM UPPER FI LE TRACK LIMIT 

CURTRK = O REM START AT TRACK 0 

FOR I= I TO 500 REM 500 RANDOM READS LOOP 


NEXTRK = LOWTRACK + INT(RND•35) REM NEXT RANDOM TRACK 
TRACKSTOMOVE = ABS(CURTRK-NEXTRK) REM NUMBER OF TRACKS TO TRAVERSE 
GOSUB 2500 REM COMPUTE TIME TO DO SEEK . ACCUMULATE IT 
GOSUB 3000 REM COMPUTE RECORD READ TIME. ACCUMULATE IT 
CURTRK "" NEXTRK REM NEXT TRACK HAS BECOME THE CURRENT TRACK 

NEXT I 
PRINT INT(TOTALTIME" l 0)/ 10 REM PRINT RANDOM READ RESULTS 

NEXT D 
STOP 
REM SUBROUTINES FOLLOW 
1000 REM ACCUMULATE HEAD-LOAD TIME Listing 1 continued on page 140 
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~PROGRAM STORE (202) 337-4691 
4200 W 1scons 1n AveN W 1?0Box9609 W ash i ngton D. C. 20016 

IF YO U' RE LOOKI NG FOR PROGRAMS 
GIVE US A CALL, WE SUPPORT 
ALL RADIO SHACK TRS- 80 MODELS, 
THE ATARI 400 &800, AND APPLE 
COMPUTERS , OR, VISIT OUR 
STORE WHILE IN WASHINGTON, 

Credit card callers may phone us 
24 -hours a day at (202) 337-4691 . 

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

hese programs , unless otherwise 

indicated , are for the 16k , Level 
II TRS-80. 

WW 
'tf::J/

Galactic Trilogy
by Douglas Carlston 

This trilogy is one of " the 
hottest new games of the Eighties" 
says Softside. "Galactic Empire" 
is a sophisticated game of strategy 
a.nd tactics of trying to unify the 
three dimensional universe. As in 
all the games , the universe is 
randomly created for a new 
challenge each time you take 
control of the Galactica. 

After peace is dec l ared, 
"Galactic Trader " starts . Now as 
on outcast you barter Microbes, 
Feelies and other commodities to 
gain riches and power . But, watch 
out for assassins and the energy 
cartel. 

"Galactic Revolution" is a game 
of tactics, diplomacy, socia l 
manipulation, and Machiavellian 
ruthlessness. Unlike the other two 
in t he series , you can play with 
more than one player and there are 
sound effects. 

Start with any of the Galactic 
Trilogy today for $14 . 95 each. 

f;1ynjgnguest 
from Automated Simulations 
This first in the OunjonQuest(tm) 
series , lets you take your hero 
into a magical and mythical 
labyrinth of over 200 rooms which 
is populated by over 30 kinds of 
fearsome monsters who guard over 70 
varied treasures . Some of the 
treasures are magical and can help 
you in exploring the underground 
complex, but look out for monsters 
a nd traps that spring at you from 
the walls and shadows of the r ooms 
and passages you t7averse: The 
Book of Lore fills in the 
background and describes the 
appearance of the templ e as you go . 
You combat monsters, move , and grab 
treasure in real-time. Bring in 
characters from other fantasy role 
playing games , or let the innkeeper 
find thee a hardy fellow . Test 
your mettle against the servant~ of 
evil! For O&D players , serious 
gamers . $24 . 95 with Book of Lor~,; 
on disk $29 . 95 -"Templ e of Apshai 

Also ' available are "Datestones 
of Ryn , " the microquest w~ich i s 
the introduction to the Oun3onquest 
series and "Morloc 's Tower," the 
deadliest of the series . $14 .95 on 

'19.95 on d~sk, each. 

e~~g~s~Bare 
This is the ultimate editing 

tool for BASIC program lines. There 
are five commands which allow 
easier reading of BASIC programs 
and more efficient execution by the 
computer . 

The 'unpack' command breaks 
multiple statement lines into 
single statement lines with extra 
spaces for easier reading and 
editing. The ' short ' command 
deletes any unnecessary words like 
LET and all REMarks . 

The ' pack ' commmand compresses 
lines into multiple statement lines 
up to the maximum length you 
specify while mainta i ning complete 
program logic. This can easily 
reduce the memory requirement by 
more than 33%1 As you can imagine 
this also speeds up execution of a 
program, saves time in loading a 
program from either tape or disk 
and saves disk space. 

And the ' move ' command allows 
you to move any section of your 
program to a new location. With 
the 'renumb' command you can 
renumber your BASIC lines . 

So if your programs need more 
memory , or you need more time, 
order your 'packer'! 16k , 32k and 
48k versions supplied on two 
cassettes for $29.95. 

SYSTEM 
~~\!t~R~rom Acorn 

If you ever use the SYSTEM 
command , you should buy this two 
program package. These programs 
allow you to save a ny system format 
tape on tape or disk, plus offer 
several features for machine 
language programmers . Many two 
part, protected system tapes like 
Sargon II are not system format . 

With FLEXL, which is one of the 
two programs, you can make back-up 
copies of any system format tape. 
Most often a cassette that you ma ke 
will load easier than an original. 
Plus you can find the filename on 
any system t ape because it is 
displayed on the screen. And at 
any time you can stop the reading 
of the tape by pressing <BREAK> . 

For any machine language 
programmer , FLEXL offers the 
advantage of producing more 
efficien t tapes than the assembler . 
Also , it is written to interface 
directly with monitor programs. 
And you can merge machine language 
tapes into one file . 

Disk drive owners can use TOISK 
to save any system forma t tape onto 
disk . Adventure, Airaid , Ting­
Tong , Editor / Assembler and other 
programs cannot normally be loaded 
to disk using TRSOOS. Now, TOISK 
allows you to save these programs 
onto disk . After DOS READY you 
will be able to simpl y type tbe 
filename and be up and running . It 
even loads non-contiguous tapes. 
TDISK will greatly increas e the 
benefit of owning a disk drive. 

And as a FREE BONUS, Acorn 
provides instructions on how to 
load MicroChess 1 . 5 onto disk . 

Complete your system with the 
routines not found in either Level 
II or ODS for only $14. 95. Order 
your System Savers , today! 

!~S·§QJilSK t~W~1REs 
We don't usually list books, but this 
one is so unique that we thought you 
would want to know about it. There are 
over 100 pages about how DOS works, how 
a disk is organized, and how to recover 
from errors. This is THE technical 
backup for NEWDOS+ with great 
illustrations. $22 . 50. 

Pl~~:~Q~osys
This machine language program 

modifies your copy of the Radio Shack 
Editor/Assembler for use with your 
minidisk and any disk operating system. 
You can save and load both text source 
and assembled object files. Unlike the 
NEWDOS+ version you can read the 
directory and the allocation of 
granules while in the EDTASM. You can 
also kil l files . It is a complete disk 
modification for one or more drives . 

Other capabilities are also added 
which are not found on NEWOOS+. The 
block move command relocates a section 
of text to any other area. The global 
change command permits , for example, 
changing a label throughout the text. 
The pagination feature provides hardcopy 
on 8 1/2 by 11 pages on either single 
sheets or continous paper. In addition, 
high memory can be reserved , l ike in 
BASIC, for machine language routines 
like printer drivers. You can also 
display the amount of memory remaining . 

The <CLEAR> key is functional , the 
symbol table is sorted alphanumerically 
and output 5- across , the scroll up/down 
a llows 15 lines on the screen , and the 
'OEFM ' assembly is improved. Lower case 
input is now permitted and you can 
branch to any address . Plus, it also 
corrects the errors i n the Radio Shack 
tape version. $1 9.9 5 

Also avai l able for $239,95 for the 
TRS-80 Model II is a similar Editor 
Assembler from Galactic Software. Write 
for a complete list of Model II 
software. 

DISASSEMBLER 
by Roy Soltoff from Misosys & Acorn 

This two-pass Z- 80 disassembler 
produces symbolic labels with ou~put to 
either the video monitor , printer or 
tape . Radio Shack's Edi tor I Assembler 
can load the tapes . If you own the 
Ed itor/Assembler , complete the package 
with this program . Program on tape for 
two different memory locations. 
Cassette version NOW only $14.95 
Version which creates disk files $19.95 
DDDODDDDODDDDDCllQQIJ.ggcc~OOQQQD 
D THE PRCGlW-1 STORE
D 
D 4200 Wisconsin Ave NW 
0 PO Box 9609 Dept B9D 
D washingtcn, o.c. 20016 
D 

§0 YES. please send ne these TRS-80 programs: 
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Listing 1 continued: 
TOT ALTlME = TOT ALTIME+ HLOAD 
RETURN 

2000 REM COMPUTE SEQUENTIAL TRACK READ-SEEK TIME 
IF I/NSECS NE INT(l/NSECS) THEN RETURN REM NO TRACK ADVANCE 

2500 IF TTRK =O THEN 2800 REM USE SPECIAL PERSCI FUNCTION 
SEEKTIME =TRACKSTOMOVE. TTRK + TSETL REM COMPUTED SEEK TIME 

2600 TOTALTIME= TOTAL TIME +SEEK TIME 
RETURN 

2800 REM PERSCI-277 DERIVED SEEK TIME FUNCTION 
IF TRACKSTOMOVE=O THEN: REM NO MOVEMENT REQUIRED 


SEEKTIME=O: REM THEREFORE SEEKTIME IS ZERO 

RETURN 


X = TRACKSTOMOVE 
SEEKTIME = l 0.89605 + 2.178647 ·X- 4.846975E - 2.x.x + 7.936448E-4°X·X·X -4.406022E - 6·X .x.x .x 
GOTO 2600 

3000 REM COMPUTE RECORD READTIME INCLUDING ROTATIONAL LATENC Y 
RNDLATENCY=INT(RND.LATENCY) REM RANDOM ROTATIONAL LATENCY 
TOTALTIME=TOTALTIME+RNDLATENCY +SECREAD REM ACCUMULATE READ TIME 
RETURN 

REM FIELD ORDER IN DATA STATEMENTS 
REM DRIVE NAME, TRACK-TO-TRACK TIME, SETTLING TIME, HEAD-LOAD TIME, 
REM MAX LATENCY, TRANSFER TIME, SECTORS PER TRACK, TRACKS PER DISK 
DATA 12 REM NUMBER OF DRIVES TO SIMULATE 
DATA "PERSCI 277",0,0,40,166.7,4.096,26,77 
DATA "REMEX RFD IOOOA/B",6,24,50,166.7,4.096,26,77 
DATA "SHUGART SA800",8,8,35,166.7,4.096,26,77 
DATA "SHUGART SA400 MINI",40,10,75,200,8.192,18,35 
DATA "SHUGART SA450 MINl",25,15,50,200,4.096,18,35 
DATA "PERTEC FD200 MINI",25, I0,35,200,8.192, 16,35 
DATA "!COM FD3800 DUAL-DENSITY".10,0,40,166.7,2.048,26,77 
DATA "!COM MICROFLOPPY",40,10,75,200,8.192,16,35 
DATA "MEMOREX 550",6,10,35,166.7,26,77 
DATA "MEMOREX 552",3, 15,35,166: 7,26,77 
DATA "MICRO PERIPHERALS BS! MICROFLOPPY",5, 15,35,200,8.192,16,40 
DATA "ALTAIR 88-DCDD",10,10,45,166.7,4.096,32,77 
END 

109 seconds; to read 500 records ran­
domly takes 525 seconds. Compare 
these times with those in the results of 
the simulation for the PerSci drive. 
Beware of making system estimates 
based only on a part of the total 
operation. Does anyone want to 
write an article that describes 
operating-system timing simulation? 

Two for One 
There are two basic lessons to be 

learned from this exercise. The first 
one concerns an elementary introduc­
tion to the motions that occur in 
floppy-disk drives and affect their 
speed of operation. The second lesson 
concerns derivation of mathematical 
functions that describe these 
mechanical motions; it also concerns 
putting the functions into a program 
for the purpose of obtaining an 
estimate of performance. Perfor­
mance, for the purpose of this article, 
considers only the relative speed of 
operation of the various drives. In 
making a decision to select a par­
ticular floppy-disk drive, you must 
understand that overall performance, 
not just speed of operation, should be 
examined.• 

and software delay characteristics. 
However, the relative standing of the 
drives is unlikely to change if these 
factors are included. 

The important elements to consider 
for additional simulation are: the 
record formats on the disk, the inter­
face and controller characteristics, 
processor speed, and the algorithm of 
the program performing the access. 

As an example of the discrepancy 

Listing 2: Output of simulation results produced by the program of listing 1. 

FOR 500 READ OPERATIONS 

DRIVE SPEED COMPARISON SIMULATION 


ALL TIMES IN MILLISECONDS 


between the simulation and the speed 
of the total system, I offer the follow­
ing. My system uses a 280 micro­
processor running at a 2 MHz clock 
rate, and contains 24 K bytes of zero­
wait-state memory. The drive con­
troller, designed by George Morrow, 
connects to a PerSci Model 277 with 
the fast-seek option. The operating 
system is CP /M. The .time to read 500 
records sequentially using BASIC-Eis 

DRIVE NAME 

PERSCI 277 
REMEX RFDIOOOA/B 
SHUGART SA800 
SHUGART SA400 MINI 
SHUGART SA450 MINI 
PERTEC FD200 MINI 
ICOM FD3800 DUAL-DENSITY 
!COM MICROFLOPPY 
MEMOREX 550 
MEMOREX 552 
MICRO PERIPHERALS B5 1 MICROFLOPPY 
ALTAIR 88-DCDD 
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SEQUENTIAL RANDOM 
.............. + ....... 

43107.6 57912_2 
43650.1 92281.9 
44163.l 94881.9 
53547.8 288397.l 
55153.2 198631.3 
52804.8 201703.6 
43110.0 101456.6 
55698.8 293376.0 
44821.1 77892. I 
44000.l 66670.3 
55287.8 89390.2 
42634. I 108670.8 



IDS Announces 

S-100 Energr Management Module 

The 100-EMM Energy Management Module provides temperature measurement at four separate locations 
indoors or out; monitors eight (8) doors, windows, or fire sensors; controls six external devices via relay or op­
toislator; and provides an intrusion alarm with battery backup (alarm operates even during primary power out­
ages) . Put the 100-EMM to use in your home or business and claim a 30% tax credit for the cost of your S-100 
computer system including the 100-EMM. (Purchasing the 100-EMM can actually save you several times its 
cost in tax credits. Full instructions for fil ing are included in the 100-EMM manual.) 

BUY THIS S-100 BOARD 
AND GET UP TO A 30% 
TAX CREDIT BASED ON 
THE COST OF YOUR 
COMPUTER SYSTEM! 

100-EMM Energy Management Module 
Assembled and Tested $395.00 
Kit $345.00 

CP-52 Cable Panel - Tenninates two 26-conductor flat cables in 26 screwlugs. Use it for convenient interconnection of the 100-EMM 
to the "outside world". $45.00 

CABL-26-STD 26-Conductor Flat Ribbon Cable - Four feet in length with connectors for 100-EMM and CP-52 above. $35.00 Other 
lengths available on special order. Add $1 .00 per foot. 

OTHER PRODUCTS FROM IDS. The most complete source of S-1 oo compatible modules for process con­
trol, data acquisition, energy management, and data communications. 

88-MODEM S-100 ORIGINATE/ANSWER MODEM WITH AUTO­
DIALER. Software selectable baudrate provides any baudrate from 66· 
600 baud. Provides 1.5 stop bits when operated in 5-bit code mode. 
Auto-answer programs available for CROMEMCO COOS, CP/M, North 
Star Horizon and MOS, and Alpha Micro. 

Assembled and Tested $395.00 Kit $245.00 

88-UFC UNIVERSAL FREQUENCY COUNTER 88-SPM TIME OF DAY CLOCK with battery backup. Set the 
Four software selected inputs. Measure frequency from 0-650 clock with three out instructions: no delays! Programs included 
MHz and period from .luS to 1 Second. Extensive software in­ in North Star BASIC, CBASIC, and 8080 assembly language. 
cluded. Assembled and Tested with crystal option $199.00 Kit less 
Assembled and Tested $299.00 Kit $199.00 Temperature­ crystal option $99.00 Crystal Option Kit $25.00 
Compensated Crystal Oscillator option $145.00 

88-RCB RELAY CONTROL BOARD 
88-SAI SYNCHRONOUS/ASYNCHRONOUS INTERFACE 16 Relays on one board. Control appliances, production equip­
The most versatile serial interface on the market. Computer ac­ ment, or even musical instruments (See BYTE Magazine Sept 
cess/ control of all data and handshake lines and provision for 1977 page 12) 
masked interrupts, inversion of any input or output signal, and Assembled and Tested $299.00 Kit $199.00 
onboard baudrate generation for 110, 134.5, 150, 300, 600, 
1200, 2400, 4800, 9600, and many other baud rates. Many 
more features. 

Assembled and Tested $299.00 Kit $199.00 
Mailing Address: Shipping Address: 
Post Office Box 17269 400 West Service Road, Suite 130 
Dulles International Airport Dulles International Airport INTERNATIONAL Washington, DC 20041 Washington, DC 20041 USA 

DATA SYSTEMS, INC. Telephone (703)661-8442 TELEX 901112 IDS CTL Y 

Options for 100-EMM: 

BYTE May 1980 141Circle 82 on Inqu iry card 
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ALTOS BREAKS 

THE MICRO 
BARRIER. 

Yesterday, microcomputer meant micro 
performance. Once you outgrew it, you had to step 
up to a mini. Which meant a big step up in price. 

Today, there·s the new Altos ACSB000-6 single­
board microcomputer system. 

It's the first system for the OEM, small business­
man and personal user. that offers minicomputer 
performance and minicomputer storage capacit ies ­
at a microcomputer price. 

MULTI-USER, WINCHESTER STORAGE, 
FLOPPY BACK UP: $14,260. 

The new Altos ACSS000-6 is a highly advanced 
zso• based microcomputer system with high-speed 
RAM. floppy disk and Winchester hard­
disk controllers. OMA. six serial and 
two parallel 1/0 ports and the AMO 
9511 floating point processor all on 
a single board. A typical four-user 
system configuration with two 
megabytes of Shugart floppy 
and 29.0 megabytes of Shugart 
Winchester storage, including 
CPU and 208K bytes of RAM. 
costs only $14,260- com­
pared to $30,000 or more for 
a similar minicomputer system. 
And that adds up to mini 
performance at less than half· 
the cost! 

MULTI-USER EXECUTIVE 

SUPPORTS FOUR 


INDEPENDENT USERS 

RUNNING CP/M"'* 


COMPATIBLE PROGRAMS. 

This revolutionary new microcomputer system 

compatible programs in any of six popular lan­
guages: BASIC, FORTRAN, COBOL, PASCAL, APL, 
C. and a large assortment of additional business 
application packages. MP/ M is compatible with both 
the 1.4 and 2.0 versions of Digital Research's 
CP/M, which means programs based on either 
version can run under MP/M without modification. 

With MP/Mat the helm, your Altos 
ACS8000-6 system can support up to four simul­
taneous users with 48K bytes of RAM each plus 
58 megabytes of Winchester storage and 4 mega­
bytes of floppy back up. And that adds up to the 
first microcomputer to give you the power and 

performance of a minicomputer. 
SINGLE-USER, HARD-DISK 
SYSTEMS START AT $9450. 

The Altos ACSB000-6 
series. It 's a barrier breaker 
in every sense. Our entry­
level , single-user. hard-disc 
system with floppy back 
up is priced under $10,000 
and even our 4-user CP/M 

model is available for 
under $12,000. And all 
configurations are easily 
upgraded. For specific 
details about pricing or 
performance. call or write: 
Altos Computer Systems. 

2360 Bering Drive, San Jose, CA 
(408) 946-6700. TELEX 171562 ALTOS SNA. 

Circle 83 on Inquiry card. 

features the MP/ M,.. Multi -User Executive software 
program that's unique in two ways. It includes a 
multi-user CP/M capability and the abi lity to handle (ALi:O.))
Winchester-type hard disks. The advanced Z80 
operating program supports four independent CP/M 
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NEWS AND SPECULATION ABOUT PERSONAL COMPUTING 

Conducted by Sol Libes 


wbat ro Look l'or At 
IJCC: The computer show 
of the year is the Na­
tional Computer Con­
ference (NCC), which will 
be held this month (May 
19 thru 22) at the 
Anaheim Convention 
Center in Anaheim, 
California. . In 1979, 
80,000 people attended 
the NCC. Many new pro­
ducts a.re introduced 
ea.ch year at NCC . The 
1980 show will see many 
more Japanese ma.nufac­
turers displaying, among 
other things, 8-inch Win­
chest.er disk drives and 
microcomputer systems. 
Furthermore, look for 
several manufacturers 
from the United States to 
show complete microcom­
put.er systems that use 
the Zilog Z8000 and 
Motorola. 68000 16-bit 
microprocessors. La.st 
yea.r's show saw the in­
troduction of 8086-based 
microcomputers. Also, 
look for disk-opera.ting­
system-based languages 
and applications 
packages for these new 
16-bit microcomputer 
systems. Several 
multiprocessing and 
multiuser microcomputer 
systems will also be 
shown. 

J obn Mauchly, Com­
puter Pioneer, Dies: Dr 
John W Ma.uchly, co-
inventor of the digital 
computer, died on 
January 8 , 1980 at the 
age of 72. Together with 
his colleague Dr J 
Presper Eckert, Dr 
Ma.uchly conceived, 
designed, and built 
ENIAC, the first alee­
tronic digital computer. 

It was built a.t the 
University of Penn­
sylva.nia. and became 
operational in 1944. 
ENIAC contained 
thousands of vacuum 
tubes, filled 160,000 
square feet of space, and 
weighed 30 tons. It was 
used for ten years. 

Ma.uchly and Eckert 
later formed the Elec­
tronic Control Company 
(later called the Eckert-
Mauchly Computer Cor­
pora.tion) to manufacture 
BINAC (Binary Automatic 
Computer), which became 
the prototype for the 
UNIVAC I (Universal 
Automatic Computer) . 
The UNIV AC I was the 
first commercial com­
puter; it was installed at 
the United Stat.es Census 
Bureau in 1951. 

When the company we.a 
purchased by Remington-
Rand in 1960, Dr 
Mauchly continued with 
the Univac Division as 
Director of Applications 
and worked on weather-
forecasting projects. In 
1969 he left to form 
Ma.uchly Associates, a 
consulting firm that 
developed the critical-
pa.th method for con­
struction. 

In 1967 he founded 
Dyna.trend, a computer 
consulting firm, and 
since 1973 he had served 
a.a a. consultant to Sperry 
Univac. 

Ma.uchly and Eckert 
met in 1941 at the 
University of Penn­
sylva.nia.'s Moore School 
of Electrical Engineering, 
where both were instruc­
tors. They first proposed 
the building of the digital 
computer to the US Army 
in 1942 for calculating 

trajectory tables. ENIAC 
contained ten a.c­
cumula.tors, ha.d internal 
memory, used 
subroutines, and was all-
electronic, while prior 
ma.chines were elec­
tromecha.nica.l and very 
limited in power. Some 
parts of ENIAC can be 
seen at the Smithsonian 
Institution in 
Washington, DC. 

At the time of his death 
Dr Mauchly was believed 
to be working on a word-
processor project using a 
Radio Sha.ck computer. 
He was an active propo­
nent of personal com­
puting, and he will be 
missed by many. 

1'Jewa Bits: Friends 
Amis has developed an 
interface for the Craig 
M-100 hand-held 
language translator that 
allows the user to add 
read-only memories con­
ta.1n1ng data. bases such 
a.a wine lists, Olympic 
scores, history, or metric 
conversion.... Panasonic 
will introduce a hand-
held computer to sell for 
a.bout $180 in late 1980. 
The RLT600 Electronic 
Data. Cent.er can be con­
nected to a. television set 
for display, to an 
acoustic modem for com­
munica.tion, to a printer 
for ha.rd copy, or to a 
speech synthesizer for 
audible output. Quasar 
will bring out the 
HC2000RA Information 
Processor for $150, 
which should work with 
the accessories for the 
Pana.sonic ma.chine ... . 
Amateur robot builders 
have a new source for 
parts: Vedos Ltd, Suite 

1113, 19 W 34th St, New 
York NY 10001. 

Random News BUa: In 
la.st month's column I 
mentioned a rumor a.bout 
a new printer to compete 
with the Sanders 
Technology word-
processing dot-matrix 
printer. The unit has 
now been formally an­
nounced by Florida. Data 
Corporation of West 
Melbourne, Florida.. It of­
fers up to 900 characters 
per second (cps) speed 
with correspondence-
quality type and high-
resolution graphics (at a. 
slower speed) . It is said 
to use a magnetic stored-
energy print head, and to 
offer an almost unlimited 
choice of type fonts, full 
graphics, and extended-
character format. The 
ma.chine will be available 
in the four th quarter of 
1980, and it should be 
priced under $2000 .. .. 
Micro Peripherals Incor­
pora.ted of Salt Lake 
City, Utah, plans an 
under-$1000 word-pro­
ceasing printer using a. 
seventeen-wire matrix 
head and printing at 60 
to 76 cps ... . In the mea.n­
time Dia.blo, Qume , and 
Nippon Electric Company 
(NEC) a.re rumored to be 
developing under-S 1000 
daisy-wheel print.ere .... 
Data.products will soon 
introduce a daisy-wheel 
printer; some observers 
speculate that it will sell 
for 20 to 30% less than 
current daisy-wheel 
units .... Next year , 
General Motors (GM) will 
make much use of on-
boa.rd microcomputer 
systems in its vehicles to 
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You're 
ready. You've 
gone beyond the 
learning stage and are using your 
personal computer to implement 
real time control applications. 

We can take you one big 
step further. By showing you how 
to take the programs you have 
developed using your TRS- 80 
(or other 280 based computer) 
and place them in PROM on a 
low-cost stand-alone micro card 
system. This will not only free up 
your main computer for new ap­
plications, but will also permit 
your current application to be 
"on-line" continuously, or even 
"cloned" - for multiple installations 
or sales to other users. 

Mostek's MD Serie$" of STD­
Z80 BUS compatible microcomput-

Circ le 84 on inquiry card. 
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support software and, 
••••-'•of course, extensive 

er cards makes all this possible. documentation. And much more. 
There are more than twenty dif- Contact us for detaHs so they can 
ferent boards in this off-the- shelf be put to work for you, by 
family available now, including sending in the coupon below. 
data processing boards; memory Today. QC MicroSystems, P. 0. 
boards (Static and Dynamic RAM, Box 401326, % 
ROM/PROM); 1/0 cards; AID; DIA; Garland, TX 
high speed floating point math; 75040, (214) P. ~~~ms 
and floppy disk controller cards. 343-1282. 

QC Micro Systems offers all 
of these ------------------------­

roducts 1 Yes! I'm ready for more information on the STD-Z.80 BUS products from 1p
1 QC MicroSystems. My application is 1

directly, I D Personal D Resale I 
including I D Industrial Control D Other I 
a ful I range I D Yes, I would like to use my TRS-80 as my STD BUS development station. I 
of support I Nrune - I 
products I Company ____ _ I 
such as I IAddress___________________ 

~~~~~~~g LCicy :_________:~----~~------J 
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meet the stringent re­
qUirements for emissions 
control and fuel 
economy. GM's need for 
electronic parts will be so 
great that the company 
will use 56% of the 
world's supply of 8 K· 
byte read-only memories 
and 40% of the analog­
to-digital converters, ac­
cording to a. GM estimate. 
In all , GM will buy 13 to 
16 million electronic 
parts each day . more 
than 3 billion parts per 
year.. .. Chase Manhattan 
Bank is developing the 
Personal Computer Bank 
Communications System. 
Any bank customer who 
has a home terminal or 
computer system will be 
able to access (via 
telephone) his or her a.c­
coun t, get an up-to-the­
second status report, and 
cause funds to be 
transferred. The user 
with a. computer will also 
be able to do batch-mode 
transfers and off-line 
processing of bank ac­
count data .... The precur­
sor of flat solid-state data 
displays may have ap­
pea.red. Crokroft In terna­
tional of Sun nyvalu, 
California, has introduc­
ed a liquid-crystal 
display (LCD) panel with 
32-by-32-dot display. It 
operates about four times 
faster than current LCD 
displays. The company 
also expects to have a 
variable-color display in 
the near future ... . For 
the first time, a 
microcomputer-software 
package has been placed 
on the prestigious 
Datamation magazine 
Honor Roll of Software 
Packages . Naturally, the 
software package was the 
CP/ M operating system, 
a product of Digital 
Research. Microsoft 
BASIC an d UCSD Pascal 
received honorable men­
tion .... A report from In­
ternational Resource 
Development, a manage­
ment consulting firm , 
predicts that four b1llion 
dollars will have been 
spent on electronic-mail 
services and equipment 
by 1990. The field will be 
dominated by IBM, 

AT&T, and GT&E, with 
the US Postal Service get­
ting about one quarter of 
the business.... A new 
supercomputer pr oject 
has been started. 
Denelcor of Denver, Col­
orado, is planning to 
manufacture a computer 
that uses 60 processors, 
capable of performing 
500 million instructions 
per second in parallel.. .. 
Texas Instruments and 
Hitachi are developing 
64 K-bit programmable 
memories , which should 
become available next 
year.... 

Court Upholds J'CC 
Ruling On TI :Modulator: 
The District of Columbia 
Court of Appeals has re­
jected an appeal by Atari 
Corporation (see last 
month's column) . Atari 
challenged the ruling of 
the Federal Communica­
tion Commission (FCC) 
that allows Texas In­
stru ments (TI) to sell its 
stand-alone radio-
frequency (RF) 
modulator while the FCC 
reexamines its own 
guidelines for electronic 
television accessories . 
Atari ar gued that the FCC 
should havs forced Texas 
Instruments to abide by 
the present rules until 
changes became final. 
The present regulations 
prohibit the marketing of 
stand-alone modulators . 
Texas Instruments uses 
these modulators with its 
Model 99/ 4 personal 
computer system. 

Badio Shack And Apple 
Ask rec ror Deadline 
Extensions: Tandy Cor­
poration (pa.rent com­
pany of Radio Shack) and 
Apple Computer Com­
pany have filed separ ate 
petitions with the FCC, 
asking that the FCC's 
July 1 , 1980 deadline 
for compliance with new 
radiation stan dards be 
extended. They feel that 
there could be an adverse 
effect on products still in 
dealer stocks, which 
could take 6 to 9 months 
to sell . All units 

manufactured after July 
1 will have to comply 
with the standards. 
General Electric, General 
Telephone and Electronic 
(GT&E) Services Corpora· 
tion , Honeywell , Control 
Data. Corporation, Atari , 
American Telephone and 
Telegraph (AT&T), the 
Computer and Business 
Equipment Manufac­
turers Association 
(CBEMA), and Electronic 
Industries Association 
(EIA) have also filed peti· 
tions. Most of these peti· 
tioners asked for a. 2-year 
extension, while some 
asked for as many as 7 
years . 

Word-Processing Stan­
dard In Development: An 
American National Stan­
dar ds Institute (ANSI) 
Group (number 4 of 
X4Al2) has completed a 
working draft of the 
page-image format of a 
word-processor standard. 
The purpose is to 
facilitate communications 
between wor d processors 
from different vendors in 
a common language. The 
pr esent draft is con­
sidered only a first step; 
the first part of the stan­
dard is expected to be 
adopted by midyear. 

Microprocessor 
Technology Seen Affect­
ing Employment: A 
report presented at a re­
cent conference of the 
Organization for 
Economic Cooperation 
and Development (OECD) 
in Paris, France, cited an 
impact on employment in 
Japan by microcom­
puters. The report was 
prepared by a special 
committee organized by 
the Japan Information 
Pr ocessing Development 
Center and sponsored by 
the Wnistry of Interna­
tional Trade and In­
dustry. 

The report forecasts 
substantial job layoffs 
due to labor-saving 
microcomputer-con­
trolled equipment. The 
biggest effect will be felt 
in assembly manufac­

turing where automation 
will substantially reduce 
the number of unskilled 
workers on the assembly 
line . On the other hand, 
the report predicted a.n 
increased need for 
systems and software 
personnel. 

Microcomputer Lip-
Reader l'or Deaf: The 
Research Triangle In· 
stitute in North Carolina., 
working with funds from 
the National Aeronautics 
and Space Administration 
(NASA) and the Veterans 
Administration, is 
developing a micropro­
cessor-based system to 
help the deaf read lips. 
The device, called 
Autocuer, can increase a 
trained lip-reader 's com­
prehension from the 
typical 25% to about 
90%. A light-emitting 
diode (LED) display pro­
jects representations of 
sounds as nine simple 
patter ns corresponding 
to the sound. 

Commodore Introduces 
New 4-bit Micropro­
cessor: While other 
semiconductor makers 
are going to larger 
microprocessors (typical­
ly 16-bit or enhanced 
8-bit devices) Commodore 
has decided to go in the 
other direction. Chuck 
Peddle, the wizard who 
created the 6502 micro­
processor (used in the 
PET, Apple , Ohio Scien­
tific, Atari, and other 
computers) and who also 
created the KIM-1 and 
PET computers. has now 
turned his efforts to 
designing a "super" 4-bit 
microprocessor called the 
MCS4500. Using com­
plementary metal-oxide 
semiconductor (CMOS) 
technology, it has thirty-
four instructions , on-
board memory (including 
2 K bytes of read-only 
memory and 176 nybbles 
of scratch-pad memory) , 
and can directly drive up 
to four multiplexed 
liquid-crystal displays 
(LCDs) . Memory can be 
expanded , and many of 
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the features found on 
8-bit processors are in-
eluded. Commodore will 
offer an assembler and 
emulator for the device 
that runs on a PET 
microcomputer. 

IEEE Developing 
Assembly-Language Stan­
dard l'or Microcom­
puters: The Institute of 
Electrical and Electronics 
Engineers (IEEE) is 
developing a standard for 
assembly language on 
microprocessors (IEEE 
Task P694/ Dll). It is 
long overdue and will be 
of enormous value to all 
assembly-language pro-
grammars who are strug­
gling to write code for 
different micropro­
cessors. The group work­
ing on the standard has 
done some genuinely 
worthwhile things, such 
as demonstrating that all 
the current major micro­
processors can be han­
dled by a single stan­
dard. 

The problems of pre­
sent inconsistency are in­
credible. For example, in 
assembly code for some 
processors, MOV A,B 
means "move the con­
tents of register B to A, " 
while for others it means 
just the opposite. 

The new IEEE st.an­
dard should cure prob-
lams such as those that 
occurred when Zilog did 
not use the Intel 
mnemonics for the ZBO's 
instructions, which are a 
superset of the BOBO's in­
structions (probably 
because Intel copyrighted 
the mnemonics). 

The standard also 
covers instruction 
names, address modes, 
operand sequences, ex­
pression evaluation, con­
stants, labels, 
comments.and assembler 
directives . The standard 
does not specify the syn­
tax necessary to support 
macroinstructions or 
conditional assembly . 

The IEEE Computer 
Society is to be con­
gratula.ted for its ac­
tivities in developing 
computer standards, 

which are overcoming 
problems created by com­
panies that all too often 
intentionally create in­
compatibilities to protect 
their competitive posi­
tion. 

I predict that this 
assembly-language stan­
dard will meet with the 
wide adoption that the 
other IEEE standards 
(such as the IEEE-488 in­
terface and IEEE S-100 
bus standards) have met. 
You can obtain a copy of 
the Assambly Language 
Standard draft by send­
ing a self-addressed 10 
by 13 inch (25.4 by 33 
cm) envelope with $0.54 
US postage affixed to Dr 
Robert G Stewart, Chair­
man of Computer Stan­
dards Committee, IEEE 
Computer Society, 1658 
Belvoir Dr, Los Altos CA 
94022. 

Incidentally, the IEEE 
is also working on 
several other standards 
relevant to the microcom­
puter area. These pro­
jects are: Multibus, 
Microbus, Futurebus, 
Floating Point, High-
Level Languages, Pascal 
and Relocatable Object 
Format. I will try to 
report on IEEE's pro-
grass in a future 
BYTELINES column. 

~elecomputing Com­
panies Off To A Good 
Start: The Source, a 
telecomputing service 
provided by Telecom­
puting Corporation of 
America (or TCA, head­
quartered in McLean, 
Virginia). is just six 
months old. The Source 
has 3000 subscribers and 
is adding 500 more per 
week. The company, 
which provides informa­
tion retrieval and soft­
ware services via a 
telephone network, has 
grown to thirty-five 
employees and a monthly 
revenue of $100,000. TCA 
is aiming to have 
100,000 customers by 
the end of 1980. 

A competing service 
called MicroNet, provided 
by CompuServe Incor­
porated of Columbus, 

Ohio, is aimed more at 
the hobbyist. They claim 
to have 1200 customers 
already. However, there 
is a dark cloud on the 
horizon, in the form of 
the Teletext and 
Viewdata systems now 
being tested by GT&E, 
Texas Instruments, and 
others. This may provide 
much lower cost but less 
flexible data access to the 
home television screen. 

Flat CBr Unveiled At 
CES: Sinclair Radionics 
demonstrated a prototype 
of their flat-screen 
cathode-ray tube (CRT) at 
the Consumer Electronics 
Show (CES) held in 
January. Sinclair hopes 
to use it in a $125 televi­
sion receiver to be 
available in late 1981. 
The electron gun is 
mounted sideways, with 
the beam deflected to 
strike the phosphor-
coated screen. The image 
is brighter than images 
on conventional CRTs. 
The entire receiver will 
measure 2 .5 by 10.2 by 
12.7 cm (1 by 4 by 6 
inches). The company is 
doing additional research 
to develop large-screen 
and color flat CRTs. 

Random Rumors: Can­
tronics, the largest sup­
plier of printers today, 
will soon cut prices 20 to 
30% on existing low-cost 
printers and will unveil 
new products directed 
specifically at the per­
sonal computer market, 
including both impact 
and nonimpact serial 
matrix units.... 
Dataproducts, Okidata, 
and a number of 
Japanese manufacturers 
including NEC are 
rumored working on 
multipass, high-density, 
dot-matrix printers to 
compete with the RC 
Sanders Technology 
Systems Media 1217 . 
printer. However, at pre­
sent Sanders Technology 
has about a 2-year lead 
time on this 
technology.. .. Radio 
Shack might introduce 

more than one new per­
sonal computer system in 
the late fall (see the 
February 1980 column 
for previous rumors) .. .. 
Reports have been cir­
culating that Data 
General is developing a 
desk-top computer, code­
named Wing. It will use a 
microprocessor, have two 
floppy-disk drives, and 
will be made in 
Taiwan.. .. It is rumored 
that Toshiba Electric 
Company is working on 
an experimental voice-
input typewriter . The 
unit will be able to type 
100,000 to 200,000 dif­
ferent words in Japanese 
and will recognize words 
with 90% accuracy. 
Toshiba recently 
demonstrated prototype 
voice-activated television 
and high-fidelity equ:ip­
ment... . More rumors are 
surfacing regarding the 
future plans of Apple 
Computer Company. 
Reportedly the new 
model Apple computer 
will be a Pascal machine 
for educational users. 
Also, Apple will place in­
creased emphasis on the 
business market.. .. 

Congress Considering 
rwo Personal Computer 
Bills: Did you know that 
two bills about personal 
computers have been in-
traduced in Congress? 
One is H.R.3822, which 
would set up a national 
endowment for personal 
computers . The other is 
H.R.4326, which would 
create a presidential com­
mission to make recom­
mendations about the 
personal computer field. 

MAIL: I receive a large 
number of letters each 
month as a result of this 
column. If you wish a 
response, please include a 
stamped, self-addressed 
envelope. 

Sol Libes 
Amateur Computer 
Group of New Jersey 
(ACG-NJ) 
1776 Baritan Bd 
Scotch Plains NJ 
07076 
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,f ;; 'app1cz·computc!r II 
. 16K 

1959
CASH PRICE 

APPLE II 32K '1050 
APPLE II 48K '1100 

•COLOR •GRAPHICS •SOUND 
APPLI H ACCISSORllS 

CORVUS 10 MEOA8YTE DISK DRIVE .,. S46SO• 
PASCAL LANGUAGE SYSTEM •• •.• ..• • .. 445• 
GRAPHICS INPUT TABLE'T ., • . . , . . ,, •• • , 1575• 
OISt< II wUh CONTROLLER CARD ••. , • • . , 495• 
DISK II wl tho1..11 CONTROLLER • , •••• , •• •• 440" 
APPLESOFT FIRMWARE CARO •••••. , . •• 155" 
INTEQER FIRMWARE CARD ....••.•.• • .• 155" 
SERIAL INTERFACE CARD ••. , •• • ••. • •.• 190" 
COMMUNICATIONS CARD ••.••• ••• ,., .• 190• 
CLOCK/CALENDAR CARD., •• ,. , .• ..• . ,,. 230 
INTROL X· IOSYSTEM ... ......... ..... , 325• 
SUPE~TALKER SPEECH SYNTHISIZEA .. , 325" 
ROMPLUS CARD ., ... .. . ............. . . 11119.. 
HEURISTICS SPEECH LINK 2000 • .. . . • .. • 225• 

WE SELL APPLE SOFTWARE ALSO. 

/ l~~..._8.QL) d 

' ~•§' 

DC HAYES MICRO II.ODEM II . ..... •• .•• • S33S" 
ALF MUSIC SYNTHISIZER .•• . ...• . •. • •.• 245• 

~. ~~:~gg:~g l~~h ::: :: ::: ::: ::::: ::~~~= 
NOVATIONCATMODEM •• . •. . •.••••••• 189• 
SUP·R·MOD RF TV MODULATOR.. , ...•.• 25.00 
SUP·R·TERM 80 cot. CARO • . •• . •. ..••... 349• 
OA N PAYMAR lower cau kit .. • . •.• . ,., . 45 .00 
SVA 8" DISK CONTROLLER CARO •.. •• . • 349~ 
CCS ARITHMETIC PROCESSOR CARD . • 34MO 
CCS QPIB INTERFACE CARD • ••••. •• •• 289.00 
CONTROLLER Oen. Bui. 1oflwar•. •• .. •. . 529.. 
CASHIER Rtt•ll M1n;mnL. & lnvtn. 1011. .. 209.. 
APPLE POST Malllng l11t 10Hware •. , ..... 45t1 
APPLEWRITER WO<d Ptouulno 101tw1r1 • 69N 

SB99 
ATARI 400 COMPUTER ...........••••••••.•.•.. $499.00 
ATARI 820 PRINTER ... • . •.••.•..•...... ...... . . $499.00 
ATARI 810 DISK DRIVE......•.•.•............... $599.00 
ATARI 410 PROGRAM RECORDER .... . .. .•• . •••.• $69.00 
ATARI 16K RAM MODULE ••.•. • ....... .......... $149.00 

• High fBSOlutlon COLOR Graphics 
• 1OK Basic In ROM 
• BK user AA.M expandable to 48K 
• 5 7 key full stroke keyboard 

•Built-in RF TV modulator 
• High speed serial 110 porl 
• Includes ATARI 4 10 program recorder 

WE SELL ATARI SOFTWARE ALSO. 

IHE< MWNG SORCERER· · ., ~ $9 9 5.D 0 
,. ~ .Ufl...lRE•l , ,, .LOO CPUo.;~m~ 10, Ol""r>i.!l'I ..,r.imlJ'I~ >; •CJM1d 
,i;.,.•ll 4a • .lol,l«JM •t"MJtlf'llf'TIOOIOO 10 ' 0ftnf"l;IQ1 torS 1000 • 
:r-.·~ "1 1 • , u.t11·~·"' 1 ~·r13l.ritt>1t,jj.Cfl ~i.tl '-"'•5'i'l!l'.l'l0 Grnolll(; 

'•' ')'.A,11..H'U' .'4fl • ~!!. JO lllP!>ttl 6 4 \."•Jll,Jl.. l;'!Jo S • &OOi 
.. .1'!' , l ,I A<;.{'.11 ~ ,.1 IUPC--l ,t1'111 ICl _...,,W1i1•1 l:il.l!. :. t.;1n..t_111U 
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OHIO SCIENTIFIC 

CHALLENGER 
._., 4P$649 

Featuring . 

•8K BASIC In ROM 
•SK Ram expandable 10 32K 
• 16 COLOR GRAPHICS 

• 32 x 64 Upper & Lower case characters 
• 256 x 51 2 High resolut ion graphic points 
•Programmable lone generator 20hz · 20KHz 

• Plus more ! 

CHALLENGER C4P MF 
$1589 

All Iht tt11urea or lhe C4P plu1 . .. 
•A SINGLE MINI FLOPPY DISK DRIVE 
•A REAL TIME CLOCK 
•SECUR ITY SYSTEM, MODEM & PRINTER INTERFAC E 
•24K RAM •xp1nd1bl• to 48K (of rellab l• etatlc RAM} 

WE $El.! 0$1ACC!s.tOAJES & SOFTW.UU: .USO. 

qp Texas 
Instruments 

Tl-994 s979 
• 16K of user RAM 
•Extended BASIC language in ROM 
• 16 COLOR GRAPHICS 
•Supported with Solid State Software 

INCLUDES a 13 inch COLOR VIDEO MONITOR 
We self T/·9914 Accessories & Soltware Too. 

MICROPOLIS"" 
1021 MOD ii oa..~c,:::,;..•,":': _ - · ---­ - -·· · -·529°0 

1041 MOD II "'"•::.::;:;;;;"''.·............ 899" 
1043 MOD II '" . ~.:.~.:::.:;•• • 999" 
1053 MOD II '~"";~::.;;:.::,~·-· .·. . . . . . ..1649,. 

•31 SK Bytes storage per drive 
•QUAD DENSITY DESIGN 
•COST EFFECTIVE STORAGE 
•4 TIMES STANDARO CAPACITY! 

SOROC IQ 120 
• SERIAL RS232C 
• FULL ASCII UPPER/LOWER CASE 
• NUMERIC KE YPAO CURSER KEYS 
0 

~~~~~~iE<i,N:i~~M $739 
•ALSO AVAILABLE• 

SOROC IQ 140 51195°0 

Metafloppy. 
DRIYH 

These r11rmlmtls • r• shipped f,otglU eorroef only, 

MONITORS 

LEEDEX VIDEO 100 
12"" BLACK & WHITE MONITOR 

• VIDEO BANDWIDTH 12 MHz :!: 3db 
•COMPOSITE VIDEO INPUT 

s13500 
SANYO 9 " Black & White Monitor. $169 
SANYO 15" Black & White Monitor . 259 
ZENITH 13" Color Monitor .. . ... . . 399 

PRINTERS 
PAPER TIGER ITS 440 ... ... . . ... 875 
With Graphics Option . . . ... . . .. 1 ,075 
CENTRONICS 730-1 ... . .... . .. . 850 
CENTRONICS 779-1 . . . . .. . .. . 1 ,049 
ANADEX DP-8000 . 850 
AXIOM EX-801 . . . 495 
AXIOM EX-820 . . . 795 
COMPRINT 912S . 599 
COMPRINT 912P . 559 
TRENDCOM T-100. . 349 

•TO ORDER• 
Phone Otders 1nv1ted, usmg credit ca rds Or send casn 1ers 
check or money order lhal dmws on a U.S bank Pteaso add 
3 %!S5 00 Minimum) tor handling, st11pp.ng (alt service) and 
insurance. or equfpmen1 wUI be shipped !re1ghl coll&el 
Cahfornl!i residents Bdd 6% sales lax All eQuipmeot Is m 
lactory ca:-tons w•th lhe manutech.1rers warranty, Eau1oment 
1s sub1ec1 lo pr ice change an d ava1lab1li ty wdhoul nohce 

COMPUTER SPECIA[JIES 6363 EL CAIOtl aLYD., SUITE 205, 
SAN DIEGO, CA. 92115 • 17141 519·03JO 
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PROUDLY ANNOUNCES THE NEWESTNEECO 
HARDWARE AND SOFTWARE FOR YOUR PET! 

The PET is now a truly sophisticated d..\...~t'(MicrocQrrP..Jter Systems Divlsico Business System with the announcement t~~~ 0\) of these peripherals and software packages. 
.,_ ____ P_R-OD_U_C_T_______D_ES_C_R_IP_T_IO_N____P_R_IC_E__A_V_A_IL_A_Bl_L_IT_Y___ 

·· PET 2001-BKN !Luge Keys) BK RAM $ 795 IMMEDIATE 
\.o~~~,1'11' 	 PET 2001-BK BK RAM $ 795 IMMEDIATE 

PET 2001-16KN<Large Key•l16K RAM• $ 995 IMMEDIATE 
PET 2001-32KN (Large Keys)32K RAM $1295 IMMEDIATE 
PET 2023 PRINTER ROLL FEED $ 695 IMMEDIATENEW 
PET 2022 PRINTER TRACTOR/ROLL $ 795 IMMEDIATE 
ROMRETRO KIT UPDATED O/S $ 90 IMMEDIATE 
PET 2040 DUAL FLOPPY" $1295 IMMEDIATE -· 

NEW 

NEW PET C2N 2nd Cassette $ 95 IMMEDIATE 
' The 16K/32K (large keyboard) units do nol Include a cassette drive . Order C2N Cassette. 
2040 Floppy Drive requires a 16K or 32K unit. 8K RAM Retrofit avail able July . 

ALL PETS ARE FULLY TESTED BY NEECO BEFORE SHIPMENT. NEECO IS A FULL 
CUSTOMER· ORIENTED COMPANY. CALL FOR OUR FREE CATALOG. ALL ORDERS 
OVER $795 WILL RECEIVE A FREE NEECO PET DUST COVER AND $100 OF SOFT· 
WARE FROM OUR CATALOG IF YOU MENTION YOU SAW THIS AD. 

EDUCATORS TAKE NOTl.CE I

• 

2 Commodore NOW 3 Commodore (At least until ) 
Computers 	 - Computers Aug. 15th, 1980 

Neeco is pleased to announce a Special Educational Program from Commodore Business 
Machines. Any bona fide school or educational institution will receive one CBMIPET 
Computer absolutely *Free* (direct from Commodore) for every two CBMIPET Com· 
puters Purchased at retail! 

Contact NEECO for details and ordering information 

EDUCATORS TAKE NOTICE I
• 


PRODUCTS ARE AVAILABLE TO DEALERS VIA MICROAMERICA DISTRIBUTING (617-449-4310) 

FOR WORD PROCESSING 

NEC IS BEST! 


\ * 55 characters per second output speed 
* Changeable thimble for different typestyles 
* Less than 1 % warranty malfunction rate 
* IBM quality letter output 
* Dealer inqu iries invited 

"Price includes IEEE interface 
to PET. IEEE Port is available $2995 for use with 2040 Dual Disk . 

"The NEC 5530-P is the output printer recommended by Commodore for their Word Processing System. 

t;Of/~1. ~\ 
~.._()'ile~ 

V 

THE NEC SPINWRITER 
MODEL 5530-P ( Centr?nlcs 1/0 )

modified lor PET 

Mon-Fri 9 :30-5:30 MICROAMERIGA DISTRIBUTING NEECO MasterCharge & 
"Nationwide distributors of Computer Equipment"

679 Highland Ave. Visa Accepted 21 Putnam Street 
Needham. MA (617) 449-1760 Needham, MA 
02194 Telex: 951021 02194 	 (617) 449-4310 

Circle 88 for NEECO 	 Circle 87 for mlcroamerlca 



NEECO 

PROUDLY MULTI-CLUSTER 
INTRODUCES "Multi User Management System for 

Commodore CBMIPET* Computers" 

UP TO 8 CBM/PETS MAY NOW SIMULTANEOUSLY ACCESS ONE 2040! 


Channel Module 
CM-800 

Multi-Cluster 

Model MC-800A 


Standard 3 Channels) 
 $995 


• 	Up to 8 Channel (3 Standard) for CBM/PET Computers. 
• 	Up to 8 CBM/PETS can multi-use one Commodore 2040 

dual disk drive simultaneously with equal access. 
• Multi-Cluster 	 supports all 2040 disk O/S commands 

including sequential, random access, and user files. 
• Multi-Cluster does not utilize any RAM or ROM from the 

2040 or host CBM/PET units. 
• Multi-Cluster 	is compatible with all known softwear that 

utilize the IEEE port. 
• Multi-Cluster can be fully implemented on 8 PETS, 

completely ready to use, in less than 15 minutes. 
• Simply plug the Multi-Cluster unit into 	the IEEE port of 

the 2040 Disk Drive, then attach a Channel Module, 
#CM800, (3 Channel Modules are standard with unit), to the 
IEEE port of each PET. 

THE MUL Tl-CLUSTER SYSTEM HAS BEEN USED AND FULLY· TESTED BY NEECO 

a Multi-Cluster 
Model MC-800A 

(Standard 3 Channels)
G~ - ··a 

~-=4U 	 ·- ~ =­,., 
& Up to 8


t CBM/PETS 

May Access 	 ·-······ .- One 2040 

Disk Drive 
 t 

Optional 
Output 

------ Printer 
Module 

Multi-Cluster is ideal for industrial, OEM , Vertical 
Markets, and Educational Institutions. Multi ­ Output Printer Module allows 
Cluster allows you to make full use of the Com­ 1 CBM/PET to scan 2040 Disk 
modore 3 units for the price of 2 educational pro­ and print flagged files. 
grams. 

Standard Components: Optional Component Prices: 

1 Multi-Cluster . . . . . . . . . . . . . . . #MC800A Each additional CM-100 ... .. . . ... . .. . . . . . $250 
3 Channel Modules . ... . .. . . . . #CM-100 Each 12 ' Ribbon Cable (RC12) . . . . . . . . . . . . $ 40 
3 6' Ribbon Cables . . . . . . . . . . . #RC6 Each 18 ' Ribbon Cable (RC18) . ... . . . .. . . . $ 60 

Output Printer Module (PM200) .. . .... . ... $200 
(For Centronir.s Protnr.al Printers) 

"PET is a registered trademark of Commodore Business Machines. Small Keyboard PETS require a ROM Retrofit Kit for Multi· 
Cluster system operat ion. 

Mult i-Cluster is availab le in Canada from BMB Compu Sc ience, Mil ton, Ontario, (416) 878-7277 

Dealer Sales: Customer Sales:NEECO Mlcroamerlca Distributing NEECO 
679 Highland Ave. 21 Putnum St., Needham, MA 02194 679 Highland Ave., Needham, MA 02194 
Needham, MA (617) 449-4310 Telex: 951021 (617) 449-1760 
02194 

Circle 90 for NEECO 	 Circle 89 for microamerica 



Simplifying the Curve­
Plotting Calculation by 
Geometric Means 
A David Nawrocki, 1101 Wiltshire, San Antonio TX 78209 

I enjoyed reading Timothy G Bowker's interesting arti­
cle "Minimizing Curve-Plotting Calculation" (December 
1979 BYTE, page 134). Perhaps it is worth pointing out 
that his equation (1) on page 138, which involves arc­
tangent and cosine functions, can be reduced to a more 
efficient form for computational purposes. Although the 
improvement is slight, the use of a single square-root 
term will allow more rapid calculation than the 
trigonometric functions originally used. If a very large 
number of points must be plotted, the accumulated sav­
ings in time can be significant. 

First, let us note from the illustration in figure 1 that his 
6.x5 (the quantity to be found) is related by similar 

Surge Sentry 120 works in parallel with the power 
line to shunt destructive power surges in less than 
1 nanosecond! Triggers at 10% above the nominal 
peak voltage. Plugs into any standard 120-volt 
outlet for immediate protection. 

Ideal for small computers, communications, 
medical, and other sensitive electronic equipment. 
Suggested retail price $89.50. OEM model also 
available. Call or write: 

: 1 :~ : R&K Enterprises 
643 South 6th Stree t, San Jose, CA 95112 
(408) 288-5565. 

Dealer inquiries invited. 
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SEQUENCE OF
CURVE BEING PLOTTED - -.., CALCULATEO 

POINTS: 

triangles (I and 11) to 6.x4 , 6.y4, and L (quantities known 
from previous steps) as follows: 

6.xs = L 6.x4 

..jlix~ + liy} 

The possible scale factors M and N cancel out, and it is 
not necessary to compute Q4 to obtain fu 5 • • 

Alpha Locking 
in Software 
W S Lewis, POB 1555, East Canton OH 44730 

Those readers of BYTE who are not hardware fanatics 
can accomplish the same results in software as was 
obtained by use of hardware in Terry Conboy's article 
"Alpha Lock for Your ASCII Keyboard" Uanuary 1980 
BYTE, page 156). You can let your computer do the 
work! 

In particular, users of the Z80 microprocessor can add 
8 bytes of code to the keyboard-input subroutine. The 
code shown here as listing 1 should appear in the input 

Listing 1: Portion of ZBO code for uppercase to lowercase con­
version , input section. 

Hexadecimal Instruction Comments 
Object Code Mnemonics 

DB 30 XIN IN A,(30H) ;STATUS PORT 
CB 4F BIT l,A 
28 FA JR Z,XIN 
DB 31 IN A,(31H) ;KEYBOARD 
CB BF RES 7,A ;MASK PARITY 

Listing 2: Fina.I portion of ZBO code for uppercase to lowercase 
conversion . 

Hexadecimal Instruction 
Object Code Mnemonics 

FE 61 CP61H 
FB RET M 
FE 7B CP7BH 
FO RET P 
06 20 SUB 20H 
C9 RET 



( .. _,=::a 
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Every so often an individual is born exhibiting extraordi­
nary talent at a very early age. Often, they rise above the 
multitude establishing themselves as masters in their fields . 
These individuals are called prodigies . 

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

Modular design and si ngle board construction mean reli­
ability, expandabi lity, and ease of service. 

But it is SOFTWARE wh ich truly sets Prodigy apart. Un­
like other computers, software was a major design consider­
ation rather than an afterthought. Prodigy util izes a highly 
advanced operating system and PROTEGE• to provide 
some very impressive features: 

• DATA BASE MANAGEMENT • INDEXED FILES 
• VIRTUAL CODE •SPOOLING 
• DATA COMPRESSION • MULTl-TASKING 

The result? Incredible speed and storage capacity, and 
economical systems development and maintenance. 

PRDDIGV 

. . . "Though it may look like many other microcom­
puter systems . .. Prodigy One literally speeds away 
from them . . . " - Max Schindler, Software Edltor­
ELECTR ONIC DESIGN. 

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

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

Speed, sophistication, and low cost; an incredible combi­
nation for a small business computer. Would you expect 
less from a PRODIGY? 

SYSTEMS, INC. 


497 LINCOLN HIGHWAY e ISELIN, N.J. 08830 e C201J 283-2000 

"Prodjgy"s easy to use compller-based small business applications development langpsge. Prodigy also supports other p0pular languages such as FORTRAN, COBOL, BASIC. and PASCAL. 
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The 
Working

Analyst. 


If you would like to put 
a computer to work 
collecting, organizing, 
and summarizing 

the information 
you need to make 
better decisions, take 

a look at Analyst. 
Analyst is a software 

package designed to let 
you store and analyze 

virtually any information 
involving numbers, dollars, 

dates, and descriptions. Simply 
tell Analyst what kind of informa­

tion you want to store. Analyst creates a com­
puterized file for that information. And Analyst 
creates an information entry program for your 
file that asks you for each entry, and checks your 
data for errors. (You can create any number of 
different files.) 

Then tell Analyst what reports you want from 
your data file. There are all sorts of record 
selection and report formatting options, so you 
can design an unlimited variety of reports to 
focus on different aspects of the same data file. 

Analyst is so flexible, you'll find a million 
ways to use it. It is easy to use, so you don't need 
to be a programmer to make 
your computer really 
work for you. If this bit 
of information 
intrigues you, find out 
the rest. You'll like 

Srruccured Syste ms G ro up 
l....IC\.) ... ll"OIVt. I U •what you see. 

Analyst is a part of a full line of work ing software solutions from 
Structured Systems Group. al l ready to run on ony CP/ M. microcomputer 
system. For more informa t ion, see your computer retai ler. or co ll us. 

"CP/M is o 1rodemork of Di91rot R:esoorch 

Structured Systems 

5204 Claremont Oakland, Ca. 94618 (415) 547-1567 
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subroutine. The code in listing 2 goes at the end of the in­
put subroutine, just before it returns to its calling routine. 

Note that the uppercase option is completely under 
software control. The first compare-immediate (the CP 
61H) instruction in listing 2 can be changed to a return 
(RET) instruction when lowercase is desired, and restored 
to CP when uppercase is desired.• 

Maint·aining a Single 
Exit Point 
Armond Inselberg, 234 Central Ave, Mountain View CA 94040 

I agree with James Lewis, author of "Some Notes on 
Modular Assembly Programming" (December 1979 
BYTE, page 222), in his emphasis on modular program­
ming. However, another important tenet of structured 
programming is the use of a single entry point and a 
single exit point for a given program module. 

The ABORT routine in the modular 8080 code example 
of listing 2 (on page 224) violates this principle of having 
only one exit point. In this case we find that the ABORT 
routine can be exited by either the JNZ (ie: jump if accu­
mulator is not equal to O) instruction or by the RET 
(return from subroutine) instruction. 

To apply the single-exit principle to the ABORT rou­
tine, we must arrange things such that the RET instruc­
tion causes a return either to the monitor or to the main 
level of the application code. To return to the monitor us­
ing RET, we must replace the current return address on 
the stack with the entry-point address for the monitor. 

The top of the stack can be changed with the XTHL 
instruction, which exchanges the contents of the H and L 
registers with the top of the stack. The ABORT routine 
would then be coded: 

ABORT LDA SHKEY 
ORAA 
JZ RETURN ;no shift key request 
LXI H,MONITOR ;shift key hit 
XTHL ;exchange stack and HL 

RETURN RET 

However, my preference is that the return to the 
monitor never be made at all from the ABORT routine, 
since ABORT is nested below the main level of code. I 
would rather proceed as follows. 

First, in ABORT, test for the conditions requiring a 
monitor return, and set up the stack (if necessary) for the 
return to the monitor. Then, ABORT should set a signal 
requesting a return to the monitor, and then just return to 
the main level of the application code . At the main level, 
either a return to the monitor or a jump to the starting 
point of the application would be made. 

The main level would then be coded: 

START CALL RANDOM 
CALL NOTE 
CALL ABORT 
JZ START ; no monitor request 
RET ; monitor return requested .• 

http:ll"OIVt.IU


SuperSoft announces a complete line of 
CP/M*compatible software 

ACCOUNTING------­
supersor1 offers a complete. interactive accountirYJ system at an affordable 

price. We started with the Osborne accounting system. the standard of the 
industry, and made it even better. Since either the General Ledger and the 
Accounts Payable/ Receivable can stand alone. you do not need to purchase the 
entire system at once. This means that you can start with what you need and 
up·grade later. Look for acompatible Payroll package in the luture. 

ACCOUNTS PAYABLE/RECEIVABLE: A complete. user oriented package 
which features: 

automatic postings to general ledger 1optiona11 
accounts payab le: • check printing with invoice • invoice aging 
accounts receivable: • progress billing • customer statements 

• partial invoice payments • ;nvoice aging 
The entire package is menu driven and easy to learn and use. II incorporates error 
checking and excellent user displays This package can be used stand alone or 
with the General Ledger below. Requires: 48K CP/M. terminal with cursor 
positioning and clear screen.one 8" disk or Two 5" disks.CBASIC2 reQuired. 

Supplied with extensive user manual: $200.00. Manual alone: $20.00. 

GENERAL LEDGER: Acomplete. user oriented package which features: 
• Accepts postings from external programs (i.e. API AA above) 
• Accepts directly entered postings 
• 	Maintains account balances for currenl month, Quarter, and year and previous 

three quarters 
• Financ ial reports: trial balance. income statement balance sheet. and more. 
Completely menu driven and easy to learn and use. Excellent displays and error 
check ing for trouble free operation. Can be used stand alone or with Accounts 
Payable/Receivable above. Minimal requ irements: 4BK CP/M. terminal with 
cursor positioning, home and clear screen. one 8" disk or Two 5" disks. 
CBASIC2 requ ired 

Supplied with extensive user manual: $200.00. Manual alone: $20.00. 

TEXT PROCESSING-----­
TFs- Text Formatting System: An extremely powerful formatter. More 

than 50 commands. Features include: 
• left &right margin Justification • tabbing 
• headers and footers • auto paragraphing 
• page numbering 	 • auto list numbering 
• chaptering 	 • centering 
• dynamic insertion trom disk file • user defined macros 
• exdented & indented paragraphs • underlining and backspace 
• wo1ks with any printer or CRT • much. much more 
TFS lets you make multiple copies of any text. Rn example Personalized form 
letters complete with name &address &other insertions from adisk file. Text is 
not limited 10 the size of RAM making TFS pertect for reports.manuals or any big 
job. 

Text is entered using CP/M standard editor or most any CP/M compatible 
editor. TFS will link completely with Super-M-List making personalized form 
leners easy. 

AeQuires: 24K CP/M. 
Supplied with extensive user manual : $85.00. Manual alone: $20.00. 
Source to TFS in BOBO assembler lean be assembled using standard CP/M 

assembler) plus user manual: $250.00. 

MAILING LIST------­
SUPER-M-LIST: A complete. easy to use mailing list program package. 

Allows for two names. two address. city, state. zip and a three digit code field lor 
added flexibility. Super-M-List can sort on any field and produce mailing labels 
direct to printer or disk file for later pr inting or use by other programs. Super-M· 
List is the per1ect companion toTFS. Handles 1981 Zip Codes! 

Requires: 24K CP/ M. 
Supplied with complete user manual: $75.00. Manual alone: $10.00 
UTILITIES-------­
utility pack #1: Acollection of programs that you will find useful and maybe 

even necessary in your daily work (we did!). Includes: 
CMP: Compare two files for equality. 

ARCHIVER: Compacts many fi les into one. use ful when you runout ol directory 
entries. 

SORT: In core sort of variable length records. 
XDIR: Extended. alphabetical directory listing with groupings by common 

extension. 
PRINT: Formatted listings to printer. 

-----SYSTEM MAINTENANCE 
DIAGNOSTICS I: Easily the most comprenensive set of CP/ M compatible 

system check-out programs ever assembled. Finds hardware errors in your 
system. confirms suspicions. or Just gives your system a clean bill of health. 
Tests: 
• Memory • CPU 18080/8085/ZBO) • Terminal 
• Disk • Printer 
To our knowledge the CPU test is the first of its kind anywhere. Diagnostics I can 
help you find problems before they become serious. A good set ol diagnostic 
routines are a must in any program library. 

Minimal requirements: 24K CP/ M. Supplied with complete user manual: 
$50.00 Manual alone: $15.00. 

-----SOFTWARE SECURITY 
ENCODE/DECODE: Acomplete software security system for CP/ M.Encode/ 

Decode is a sophisticated coding program package which trans lorms data stored 
on disk into coded text which is completely unrecognizab le. Encode/ Decode 
supports multiple security levels and passwords. A user defined cQmbinat ion 
(One billion possible) is used to code and decode afile. Uses are unlimited. Below 
are a few examples: 
• data bases • general ledger • inventory 
• payroll files • correspondence • accounts pay/ rec 
• programs • tax records • mailing lists 
Encode/Decode is available in two versions: 

Encode/Decode I provides a level of security suitable for normal use 
Encode/Decode II provides enhanced security for the most demanding needs. 
Both versions come supplied on discette and with acomplete user manual. 

Encode/Decode I: $50.00 

Encode/Decode II: $100.00 Manual alone: $15.00 


---PROGRAMMING LANGUAGES 
ENHANCED 'TINY' PASCAL: We still cal l It 'Tiny· but It's bigger and better 

than ever! This is the Famous Chung/ Yuen 'Tiny· Pascal with more features 
added. Features include: 
• recursive procedures/ funct ions · integer arithmetic • CASE 
• FOR !loop) ·sequential disk 1/0 • one dimensional arrays 
·IF ... THEN ... ELSE ·WHILE • 'PEAK ' &'POKE' 
• READ & WAITE ·REPEAT . UNTIL • more 
'Tiny' Pascal is last. Programs execute up to ten limes faster than similar BASIC 
programs. 

SOURCE TOO! We still distribute source. in 'Tiny· Pascal. on each discette 
sold. You can even recompile the compiler. add features or just gain insight into 
compiler construction. 

'Tiny· Pascal is perfect for writing text processors. real time cont rol systems. 
virtually a.ny application which reQui res highspeed. Requires 36K CP/ M. Suppl ied 
with complete user manual and source on discette: $85 .00. 

Manual alone: $10.00. 

-INTERCOMPUTER COMMUNICATIONS 
TERM: a complete Intercommunications package for linking your computer to 

other computers. Link either to other CP/ M computers or to large timesharing 
systems. TEAM is comparable to other systems but costs less. del ivers more and 
source Is provided on discette! 

With TEAM you can send and receive ASCII and Hex Illes iCOM too. with 
included convertion program) with any other CP/Mcomputer which has TEAM or 
compatible package. Allows real time communicat ion between users on separate 
systems as well as acting as timesharing terminal. 
·Engage/ disengage printer · error checking and auto retry 
· terminal mode for timesharing between systems ·conversational mode 
·send files · receive fi les 
Requires: 32K CP/ M. 

Supplied with user manual and 8080 source code: $100.00 

Manual alone: $15.00. 


formats: CP/M 8" SOFT SECTORED. NORTHSTAR CP/M 
All Orders and General Information: 

SUPERSOFT ASSOCIATES I V/S4'' I 
P.O. BOX 1628 
CHAMPAIGN, IL 61820 
(217) 344·7696 

Technical Hot Lina: (217) 384-0847 
(answered only wtien technician Is ivlllllllel •PG: Lists files to CRT apage at a time. 

°CP/M REGISTERED TRADEMARK DIGITAL RESEARCHSuperSoft
... plus more . .. 
Requires: 24K CP/ M. 

Suppl ied with instructions on discette $50.00. First in Software Technology 
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•••EVERYTHING FOR YOUR TRS·80'"e • • 


TRS llO '"a 1r1tc1<"mnrk of lh•· R1ullo ShH<"k 111.-1,.lon of T1tnc1)" Coq>omrlon 

*All Orders processed within 24-Hours 
*Free Shipping within U.P.S . areas (add $3 for orders outside of the U.S.A . or V.P.S. areas).
* 30-Day Money Back Guarantee on all Software (less a $3 penalty for handling). * 10-Day Money Back Guarantee on Disk Driues and Printers PLUS 120-Days Free Service. 

• 	 LEARNING LEVEL II by David L ien 
Tile Ong1na1 Autho1 01 The Level Manual 
A S1ep By S1ep approach 10 Learning Leve l 11 
espec••"~ gea1eQ to new TRS·So·· Owners 
St 5 9~ 

• 	 TRS-80 DISK ANO OTHER MYSTERIES 
$19.95 ($22.95 eller 2/1/80). Over 1()() pages 
or 1ndespens1ble inlormat1on for disk o wners 
Learn to reco11er 1nfmmat1on from bad disks. 
how 10 make Basic programs unhstable and t2 
mo re cha pier s of never oubllshed ltps and 1nlo r ­
ma1 1on W ri lten by H C Penmngton (For a ll 
Di sk Owners l 

NEW SBSG BUSINESS SYSTEM FOR 
MODEL I OR MODEL II - IN STOCK 
- General Ledger 
- Accounts Rece ivable 
- Accounts Payable 
- Payroll 
• Inventory Control With Invoicing 
• Each module can be operated Individually 
or as a coordinated SYSTEM. Turn-Key error 
catching operation for beginners 
• Complete manual and documentation 
accompany each program 
• Minimum System requirements 2· Disk 
Dr ives for Model 1. .. 1-Disk Drive for Model I I 
•Each module can be formatted to span data 
on Upto 4-Disk Drives 
• Free 30-Day telephone consultation 
• 	 Call for complete specifications 
• Model I Version $125 per module 
$495 per System 
• Model II Version $225 per module 
$995 per System 

DATA MANAGEMENT SYSTEMS 
- DMS replace index cards or any data 
requiring long lists ot Information . 
.• TBS In-Memory Information System 
(for cassette systems) $24.50 
•TBS Disk Data Manager (requires 1 or more 
disk drives) ... Set up fast random access 
f iles in m inutes. Stores up to 320K of 
Information on 4 Drives. Up to 10 fields 
and 255 characters per record . Supports 
u pper and lower case RS-232 or TRS-232... 
Features complete editing $49.50 
• Personal Software CCA Data Management 
System...Completely user oriented , menu 
drive, 130 page Step by Step Manual. .. 
capable of inventory control, sorting data. 
reporting data in nearly any form (for reports 
and mailing labels) . Sorts data by up to 10 
fields for zip code, balance due, geographic 
location or whatever. Prints reports with 
subtotals and totals automatically calculated . 
Fast random access $75.00 

Box 149 New City, New York 10956 

48-Page Catalog $2 FREE With Any Order 

FROM RACET COMPUTES 
• 	 REMODEL-PAOLO.AD • Renumbers pro· 

gram Imes. combines programs Tile only re· 
number program that will renumber the middle 
of a program Specify t 5K. 32K or 48K Works 
w"h Casselle or Disk . .. $34.95 

• 	 GSF - Use on your Basic Programs lor 1nstan1 
Sort ing (will sort I000 1lems 1n 9seconds) Other 
commands include Compress and Uncompress 
Dala. Duphcale Memory. Display Screen 
Con1ro ls and Fast Graphic Conlrols ... $24.95 
I For Cassetle or Disk . spec ify 16K. 32K or 48K) 

• 	 OOSORT • All G SF commands plus specia l 
Mull 1ple Disk Sorting Rou!lnes . .. $34.95 
1Spec1fy 32K or 48K ) 

• 	 INFINITE BASIC - Adds 70 commands to 
your TRS·80 1ncludmg lnslanl Sort . Malrix 
Commands. String Commands . Lei! and Rrgh! 
Jus11hc a11on. Slnng Centering. S1mullaneous 
EQuahons. Upper and Lower Case Reverse and 
more .. . $49.95 (For Casselle or Disk I 

• 	 INFINITE BUSINESS (ReQuues lnf1n1te Bas ic)· 
El1mma1e Round-oH error . 127-D1g11 Calcu la­
ti on Accuracy. Insert New Elements 1n Sorted 
A11ays . Auloma11c Page Headings. Footings. 
and Pag1na1 1on. Mul!ople Precision Anlllmehc 
and more .. . $29.95. (F o1 Casselle or Disk) 

• 	 COPSYS ·Copy Machine Language 

Piograms ... $14.95 (For Casse lte on ly) 


FROM SMALL SYSTEM SOFTWARE 
• 	 RSM·2 Machine Language Mom1or ... $26.95 
• 	 RSM-2 0 Disk Vers ion of RSM·2 ... $29.95 
• 	 DCV-1 ConverlS Machrne Language Programs 

lrom lape lo disk . .. $9.95 
• 	 AIR RAIO · Tile ult1 ma1e TRS·60 game con­

verls your TRS-80 into a rea l 11me shool rng 
gallery ... $14.95 

• 	 BARRICADE · A las! pong slyle game .. $14.95 
• 	 CPM - $1 SO (for Disk only) 
• 	 TRS-232 INTERFACE · Interlace w11h So!! · 

ware dt<ver RS-232 prin ters 10 your 
TRS·60 . .. $49.95 

• 	 TRS-232 FORMATTER ·Add,,1ona1 
1op11 ona11 Sohware lor TRS ·232 owners Ads 
many pt 1nre1 commands 10 your 
TRS·60 . .. $14.95 ($9 95 W llh purchase OI 
TRS-2321 

• 	 MAIL PAC · For Model I or Model 11 D1s1< 
Systems on ly ... $99.95. Ou1ck-sorlrng full user 
con trol over ma111ng list fro m Ga11ac1rc Soflware 

FROM ADVENTURELAND INTERNATIONAL 
• 	 ADVENTURE #1 - #8 by Scott Adams . 

$14.95 uch avai lable on Casse11e or Dosk 

SARGON II 

THE CHESS CHAMP 


$29.115 


FROM APPARA'r 

NEW DOS • $99.95 


35. 40 and 77 Treck Vers1ons ava ilable 

FROM THE BOTTO M SHELF 
• CHECKBOOK II (!or Cessene or Disk) .. 

S18.SO
• INFORMATION SYSTEM (!01 Casseue or 

D•sk .. . s2•.5o 
• SYSTEM DOCTOR ta complele diagnosis of 

you r TRS·SO checks memory. video. cassetle. 
disk . ROM and all olher par1s ol your system) ­
lor Casselle or Disk ... $28.50 

• CHECKBOOK REGISTER ACCOUNT· 
ING SYSTEM (requires 2 d1sk drives) .. $49.50 

• LIBRARY 100 ­ 100 eslabl1shed business . 
game and educalrona l programs pl~ s FREE Tmy 
P1lo1 all lor . .. $49.50 

• BASIC TOOL K IT . hsls all vanab les. GOTO"s 
anQ GOSUB"s on your program ... $19.80 

• SOUND WARE - Ads sound 10 your TRS-80. 
Just plus 1t rn ...$29.95. Sample programs 
inc luded 

• TING T O NG · Can be used w11 h Soundware 
lor a Sound versron of pong ... $9.95. 

• VIC-The Carta Visua l Instructional $19 95 
Computer Program 
Tile Lev@I II 16K Casselte is designed to leach 
beginners lhe Basics o f Machine Language and 
Assembly Langu age Programming See every 
Machine Language lnstruc11on Display on 
yovr .V•deo 
VIC includes a Slep By Slep 5~ page manual 

VISTA V80 DISK DRIVE 

110 K OF STORAGE 


$395 

Add $29.95 lor Cable 


1F1ee wllh Purchase of Two Disk Drives! 

- 10 Day Money Back Guarantee ­

FROM HOWE SOFTWARE 
M ON-3 • Machine Language Programming for 

Beginners. MON-3 1s a Complele 
System Monitor with Users 
Manual $39.95 

MON-4 • 0 1sk Version of MON·3 ..• $49.115 

LEVEL Ill BASIC .. . $49.95 FROM 
MICROSOFT • Now Casselte owners can add 
Disk Commands 10 lhe1r TAS-80 w1thou1 owning 
a Drsk Drive 

• 	 BRAND NEW OLIVETTI PRINTER . . . $2495 
Business Letler qual1ly prinl . Automauc Line 
.Just1f1cat1on (on request ). Qu ick Pr1n11ng . can 
be used as a Memory Typewnter . plugs nghl 
onto your TRS·BO w1lhoul any mod1l1ca11on or 
soHwa re 

THE ELECTRIC PENCIL 

C•Hatte .. . $99.95 


Diak •.. $ 150.00 


• 	 HORSE SELECTOR II by Di Hal Davis . .. 
$50. The TRS· SO vers1M updaled lo• the TRS -80 
and originally reviewed rn Sysle ms and 
Me mods 

Order by Phone or Mail 

No Shipping Charge 
 24 
Add $3 for C.O.D. HOUR ORDER LINE 

(914) 425-1535Add $3 for all Foreign and non·UPS shipments 
~ $3 /oT UPS Blue Label •
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THE ORIGINAL MAGAZINE FOR 

OWNERS OF THE TRS-80™* MICROCOMPUTER 


SOFTWARE 


FOR TRS-80'" 


OWNERS 
 :LClr:lPlJTRCl~ZLS ~- NEF~~j§·~· 
MONTHLY NEWSMAGAZINE 


Practical Support For Model I & II 

• PRACTICAL APPLICATIONS 
• BUSINESS 
• GAMBLING • GAMES 
• EDUCATION 
• PERSONAL FINANCE 
• BEGINNER'S CORNER 
• NEW PRODUCTS 
• SOFTWARE EXCHANGE 
• MARKET PLACE 
• QUESTIONS AND ANSWERS 
• PROGRAM PRINTOUTS 

AND MORE 

PROGRAMS AND ARTICLES PUBLISHED IN OUR FIRST 12 ISSUES 
INCLUDE THE FOLLOWING: 

• 	 A COMPLETE INCOME TAX PROGRAM (LONG AND SHORT FORM) 
• 	 INVENTORY CONTROL 
• 	 STOCK MARKET ANALYSIS 
• 	 WORD PROCESSING PROGRAM (FOR DISK OR CASSETIEl 
• 	 LOWER CASE MODIFICATION FOR YOUR VIDEO MONITOR OR PR INTER 
• 	 PAYROLL (FEDERAL TAX WITHHOLDING PROGRAM I 
• 	 EXTEND 16 DIGIT ACCURACY TO TRS-80'" FUNCTIONS (SUCH AS 

SQUARE ROOTS AND TRIGONOMETRIC FUNCTIONS! 
• 	 NEW DISK DRIVES FOR YOUR TRS-80'" 
• 	 PRINTER OPTIONS AVAILABLE FOR YOUR TRS-80'" 
• 	 A HORSE SELECTION SYSTEM'** ARITHMETIC TEACHER 
• 	 COMPLETE MAii.iNG LIST PROGRAMS !BOTH FOR DISK OR CASSETIE 

SEQUENTIAL AND RANDOM ACCESS) 
• 	 RANDOM SAMPLING* **BAR GRAPH 
• 	 CHECKBOOK MAINTENANCE PROGRAM 
• 	 LEVEL 11 UPDATES***LEVEL II INDEX 
• 	 CREDIT CARD INFORMATION STORAGE FILE 
• 	 AEGINNER"S GUIDE TO MACHINE LANGUAGE AND ASSEMBLY 


LANGUAGE 

• 	 LINE RENUMBERING 
• 	 AN D CASSETTE TIPS. PROGRAM HINTS. LATEST PRODUCTS 

COMING SOON (GENERAL LEDGER. ACCOU TS PAYARU AND 
RECEIVABLE. FORTRAN -80. FINANCIAL APPLICATIONS PACKAGE. 
PROGRAMS FOR HOMEOWNERS. MERGE TWO PROGRAMS. 
STATISTICAL AND MATHEMATICAL PROGRAMS !BOTH 
ELEMENTARY AND ADVANCED ! . AND 

WORD PROCESSING PROGRAM 
(Cassette or Disk) DATA MANAGEMENT SYSTEM ~ 

Fnr wn11n9 le11 ers. 1ex1. mail ing lis1s. e1c.. w11 h each (Cassette or Disk) 1(1.:~ 
new suoscripllons or renewal. 	 Comple1e file managemenl for your TRS so·· ~f' ... 
LEVEL II RAM TEST CLEANUP 	 ""' 

(Cassette or Disk) 	 (Cassette or Disk) ~ 
Checks random rlCcess memory 10 ensurP 1h..i1 all memory Fas1ar1 ion Maze Game. 
lc1c<11i0ns ' '"' working f)roperly. 

SE [)FOR OUR NEW q8 PAGE SOFTWARE CATALOG (INCLUDING LISTINGS OF HUNDREDS OF TRS 80'" PROGRAMS AVAILABLE ON 
CASSETTE AND DISKETTEl. $2 .00 OR FREE WITH EACH SUBSCRIPTIONS OR SAMPLE ISSUE 

Bo• 149 New City. New York 10956 24 ORDER 
LINE 

ONE YEAR SU BSCRIPTION 

TWO YEAR SUBSCRIPTION 

S24 ......... . 

$48 ....... . . . 
(914) 425-1535 

SAMPLE OF LATEST ISSUE $ 4 ....... . . . 

START MY SUBSCRIPTION WITH ISSUE .. ....... . 

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

HOUR 

(#1 - July 1978 • #7 - January 1979 • #12 - June 1979 • #18 - January 1980) 

NEW SUBSCR IPTION . . RENEWAL .... . .. . 

CREDIT CARDNUMBER ~~~~~~~~~~~~~~~~~~~~~~~EXP. DAT~~~~~~~~ 

SIGNATURE~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

NAME ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-

ADDRESS~~~~~~~~~~~~~~~~~~~~ STAT IP~~~~~~ 
••• ADD $6/YEAR (CANADA. MEXICO)· ADD $12/YEAJI AIR MAIL · OUTSIDE OF U.S.A., CANADA 8c MEXICO ••• 
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Text continued from page 50: 
address in the computer's memory 
from which the data was written onto 
the disk. All DTS numbers written on 
the disk have the bits that indicate the 
disk-drive number masked to 0 so 
that the file can be read from any disk 
drive, regardless of the drive in which 
it was loaded when it was written. 

The sector trailer is 4 bytes long. 
The first 2 bytes contain the check 
sum. The last 2 bytes, except in the 
last sector in a file, contain the DTS 
number of the first sector of the file. 
In the last sector of the file , the last 2 
bytes of the sector trailer contain the 
address at which execution of the 
contents of the file begins. 

Software: The Basic Disk Routines 
The basic disk routines handle head 

positioning, drive selection, sector 
selection, motor control, and com­
putation of the check sum. Head posi­
tioning is performed by the use of the 
step and direction bits of the drive­
select / status word (hexadecimal loca­
tion CC03). Since the only indication 
of the position of the head is the 
track-0 bit in the drive-select / status 

KIMDOS is a KIM-1 
compatible version of the 
Percorn MINIDOS disk 
operating system. 

word, the position of the head must 
be kept by software as a value in 
memory . 

In a multiple-drive disk system, it is 
desirable to keep track of the head 
positions of all drives in the system. 
The drive-selection routine (subrou­
tine DRIV in listing 1) takes care of 
this . It saves the current track number 
of the current drive, restores the cur­
rent track of the desired drive, and 
latches the desired drive into the con­
troller. KIMDOS reinitializes the 
track registers (hexadecimal locations 
OOOF thru 0013) with each operation 
so that preservation of these bytes is 
not necessary. However, if the system 
should be expanded with additional 
software, the track registers become 
very important. Inadvertant altera­

tion of these locations would cause 
reading or writing of the wrong track. 

In a multiple-drive system, drive 
motors are either all running or all 
stopped. The motors cannot be con­
trolled individually since the drive­
selection circuitry does not affect the 
motor-on signal. This necessitates 
some special handling of drive selec­
tion . 

The drive-selection routine must 
insure that the write head is disabled 
before switching drives, or the area 
currently under the head of the newly 
selected drive will be overwritten. 
The drive-selection routine must also 
insure that the sector counter on the 
controller board is synchronized with 
the newly selected drive. This can be 
done only after at least one index 
pulse has been received from the new 
drive to reset the sector counter. 

The sector-selection routine reads 
the sector number from the con­
troller. It must catch the leading edge 
of the desired sector so that the read 
or write operation does not begin in 
the middle of the sector; it does this 
by looking for the change from the 
previous sector to the desired sector. 

-------------------------------The sector-selection routine detects 
.. .·. - ... ---. ·: . ~ ··. : .· . . 

. .. •. ..· ... ..... :.-·::.... . . . ,•_ .. 
... • .. 

~ . :- . ·. 

THE TRS-80* 

BLUES. 


Do your TRS SO'S limitations hit a sour note? Our full line of 

business-oriented software can change that tune. 


They're easy to use, modularly designed, and superiorly 

documented, giving you versatility and sophistication of a higher 


scale, at a price you'll sing about. 

So write us, and we'll send you the score. 


SMALL BUSINESS SYSTEMS GROUP 

GROTON STREET, DUNSTABLE, MA. 01827 (617) 649-9595 

• TASSO Is a registered trade mark o f Radio Shack. a division ot Tandy Corp. 

the disk-missing condition by setting 
a KIM hardware timer located on one 
of the 6530 devices for a quarter of a 
second. If the timer times out before 
the desired sector is found, the 
routine assumes that the disk is not 
properly inserted in the drive . 

Read and Write Routines 
The read and write routines are a 

fundamental part of KIMDOS, which 
is given in listing 1 . Listing 2 is a 
cross-reference table for the symbols 
used in listing 1 . 

The read routines are designed to 
automatically try again to read incor­
rectly read sectors. They will try 
to read a sector up to six times before 
reporting a read error. Intermittent 
errors (such as those caused by ran­
dom electrical noise, airborne con­
taminants, slight fluctuations in 
motor speed, small defects in the 
written data or track surface, or any 
combination of the above) can be 
recovered by rereading the sector . 

After a read error, the read routine 
acts as follows: first, the routine 
rereads twice. lf that fails, the routine 
moves the head to track 0 and back in 
an attempt to clear any interfering 

Text continued on page 178 
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The VIP hobby computer:

Start programming for only $99. 


Please send me the RCA COSMAC VIP items indicated. D VP-560 VIP EPROM 8oard- lnlerfaces two 0 VP-611 ASCII I Numeric Keyboard- Same 

l'ype Description Price 
 2716 EPROMs lo VIP.. . ...... . ....... $ 34 	 as VP-601 plus 16 key numeric 


keypad .... ......... ..... . ........ •.. .. $ 89
0 VP-565 VIP EPROM Programmer Board­

(See description above) . . . . . . . . . . . . . $99 


D VP-11 1 New low cost Microcomputer 
Programs 2716 EPROMs. D VP-620 Cable: Connects ASCII keyboards 
With software.. . . . . . . . . . . . . . . . . . . . . . . . $ 99 to VIP. ..... . . .... . .... ........ •.. ... . . $ 20D VP-114 Expansion Kit for VP-111 -lncludes 

3K RAM.1 / 0 Port and connectors ... $ 76 D VP-575 	VIP Expansion Board- Provides 4 0 VP-700 VIP Tiny BASIC ROM Board-BASIC 
buffered and one unbuffered code stored in 4K of ROM .. .. . .. •. .. . $ 39

D VP-711 	VIP-The original VIP Microcomputer expansion sockels. . . . . . . . . . . . . . . . . . . $ 59 D VP-710 VIP Game Manual-Listing for t6 
D VP-576 VIP Two-Board Expander-Allows exciting games. ... ....... . .. . .. . . .... $ 10

(See description above) . .. . ....•.... $199 
D VP-44 	 RAM On-Board Expansion Kil-Four use of 2 Accessory Boards in eilher 0 VP-720 VIP Game Manual- II - More excillng 2114 RAM IC's. Expands VP 71 t 1/ 0 or Expansion Socket.. ... ... ... .. $ 20 games (Available 2nd qlr. "80) . . . . . . . $ 10 

O VP-601 ASCII Keyboard- 128-character 
memory 10 4K bytes .... . ...... . ..... $ 36 


D MPM-	 COPt 802 User Manual- ( Included O VP-590 VIP Color Board-Convens VIP lo ASCII Encoded alphanumeric 2018 wilh VP-711 ) .... .. . . . .... .. ........ .. $ 5
color. Four background and eight keyboard. . . . . . . . . . . . . . . . . . . . . . . . . . . . . S 69foreground colors .. . . . . . . . . . . . . . . . . . . $ 69 0 Please send more informalion... . ... ­
D VP-595 VIP Simple Sound Board-Provides 


256 programmable frequencies. For Enclosed is$ for items checked plus shipping &handling charge of $3.00. 
simple music or sound effects. Add your state and local taxes$ Total enclosed$ _____ _ 
Includes speaker . . . . . . . . . . . . . . . . . . . . $ 30 I enclose D check or D money order or, charge my D VISA/ Bank America rd

0 VP-550 	VIP Super Sound Board-Turns your 
VIP into a music synthesizer; Two D Master Charge. 
mdependenl sound channels. On· Credit card account No. _____________________ 
board tempo control. Oulpuls 10 Master Charge Interbank No. 	 Expiration date: _____audio system . ............ ............ $ 49 


O VP-570 VIP Memory Expansion Board - Signature (required for credit card orders): -------------- ­

Plug-in 4K RAM memory . ... . . . .. .. . . $ 95 
 Name (please type or print)· --------­

D VP-580 	VIP Auxiliary Keypad-Adds two­

player inleractlve capability. 16-key Street address: City: ________ 

keypad with cable. Connects to 

sockels on VP-590 or VP-585.. . . .. . $ 20 State & Zip: Telephone: ( 


0 VP-585 	VIP Keypad Interface Board-Inter­
faces two VP-580 Auxiliary Make checks payable to RCA Corp. Prices and specifications are subject to change 
Keypads to VIP. ................ .... .. $ 15 without notice. 
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New! VP 111 $99 
Microcomputer. . . . • 
Assembled* and tested. 
Features: 
• RCA 1802 Microprocessor. 
• 1 K Bytes static RAM. 
Expandable on-board to 4K. 
Expandable to 32 K Bytes total. 
• 512 Byte ROM operating system. 
• CHIP-8 interpretive language or 
machine language programmable. 
• Hexidecimal keypad. 
• Audio tone generator. 
• Single 5-volt operation. 
• Video output to monitor or modulator. 
• Cassette intertace- 100 Bytes/sec. 
• Instruction Manual wrth 5 video game 
listings, schematics, CHIP-8, much more! 

Ideal for low-cost control applications. 
Expandable to full VIP capabilrty with 
VP-114 Kit. 
·User need only connect cables (included), a 
5-voll power supply. and speaker. 

New low price! $199 
The original VIP . . • 

Completely assembled 

and tested. 

All the features of the VP-111 plus: 

• A total of 2K Bytes static RAM. 
• Power supply. 
• 8 Bit input port. 
• 8 Bit output port. 
• 1/0 port connector. 
• System expansion connector. 
• Built-in speaker. 
• Plastic cover. 
Three comprehensive manuals: 
• VIP Instruction Manual-20 video 
game listings, schematics, much more. 
• VIP User's Guide-operating instruc­
tions and CHIP-8 for the beginner. 
• RCA 1802 User's Manual (MPM­
201 B) - complete 1802 reference guide. 

ROii 


COSMAC VIP lets you add 
computer power a board 
at a time. 
With easy-to-buy options, the versatile 
RCA COSMAC VIP means even more 

excitement. More challenges in 

graphics, games and control functions. 

For everyone, from youngster to serious 

hobbyist. 

Built around an RCA COSMAC micro­

processor, the VIP is easy to program 

and operate. Powerful CHIP-8 inter­

pretive language gets you into 

programming the first evening. 

Complete documentation provided. 

Send the coupon now •.. 

Complete the coupon below and mail to: 

RCA VIP Customer Service, New 

Holland Avenue, Lancaster, PA 17604. 

Or call toll free (800) 233-0094 

to place your Master Charge or VISA 

credit card order. In Pennsylvania, 

call (717) 397-7661 , extension 3179. 
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Listing 1: KIMDOS, a small disk-operating system for the KIM-1 microcomputer. KIM­
DOS is a set of disk read and write routines used with a KIM-1 connected to a Percom 

0 050 
0 051 

CIHlll 
C0 00 

RCNT 
CK PT 

* 
* 

$001EI 
$0 01C 

RE AD COUNT fEMPOA AH Y 
CKSUM POINTEH 

~ 
'< 

~ 

LFD-400 floppy-disk system. KIMDOS occupies under 1 K bytes of memory (from 
hexadecimal addresses COOO thru CJFE) and can be stored in one 2708 erasable pro­
grammable read-only memory (EPROM) . Observe that this listing does not use stan­

0 052 
0053 : 
0054: 
IU55: 

C000 
C000 
c00"0 
C000 

r.KPL 
CKPl l 
OTSA 
T::i Ll/\ 

* 
* 
* 
* 

$0 01C 
$0 010 
$001C 
$0 010 

DHIVE 
[HACK 

[HACK SAVE 
SECTOH SAVE 

® 

~ 
dard 6502 mnemonics. 0 05£, : 

0 fl57 : 
l.000 
C000 

ENOL 
f tJOf! 

* 
* 

$001( 
$0 01F 

ENO OF CATA 

m .,, 
c 
2: g· 
i5' 
~ 

Line 
Number 

Hexadecimal 
Address 

Object 
Code 

Label Instruction 
Mnemonic 

Operand Commentary 

0 050: 
0059 : 
0 06a : 
01161: 
0 062: 

C000 
r.000 
C000 
C01lll 

PCL 
P CH 
P trT L 
Pr~ TH 

* 
* 
* 
* 

$00EF 
$00F 0 
$0 0FA 
$00FB 

PHOGHAM 

D!bPLAY 

CO UNTEH 

WINIJOW 

SAVE 

0 001 0 063: 
~ 0 002 KIMDDS - MINI DDS FOH KIM 0 064: CONTHOLLEH CO MMUNICATION ROOHESSES 

0 003 0 065: 
0004: VER SION 3 SEPTEMBER 1979 0066: INPUT 
0005: 0 067: C0 0 0 ROST * s::c00 USHT STATUS 
0006: ZERO PAGE STORAGE 0068: C0 00 HOTA * $ CC01 RECEIVE DATA 
0 0 07: 0 069: C000 SECT * $ CC02 SECTOH r.ou~JTEH 

0008: 
0009: 

01 - 0A rs THE SECTOR HEADEH 0070: 
0 071: 

C000 
C000 

OVti T 
HHtiT 

* 
* 

$CC03 
$CC04 

IJ HIVE SfATUti 
RECEIVEH HESfAHT PULSE 

0010: C000 KIMODS DAG $C000 0 072: r.000 MON * $r.C05 MOTOR ON PULSE (S END) 
0 011: 0 073: C000 MO FF * $ CC06 MOTOH OFF PULSE (SEND) 
0012: C000 OSOR * $0000 DES IHEO OH IVE 0 074: 
0013: C000 QSTK * $0001 ANO OESIHEO [HACK 0 '175: OUTPUT 
0014: C000 OSEC * $000 2 OESIHEO SECTOH 01176: C000 SYNC * $CC00 SYNC WOHIJ 
0015: C000 EJLTK * $0003 BACK LINK [HACK # 0077: C0 00 WDTA * $r.C01 SEND CATA 
0016: C000 [1LSC * $0004 BACK LINK SECTOH # 0 078: C001l FILL * $CC02 FILL WOHO 
0017: ::000 FLTK * $0005 FOHWAHO LINK rHACK # 0079 : r.000 OTSL * $CC03 CHIVE SELECT 
0018 : C000 FLSC * $0006 FOHWAHO LINK SECTOR # 0080: cn00 VI PLS * $CC04 WRITE PULSE 
0019: C000 LEN * $0007 AYfE COUNT (HECORO LENGTH) 1Hl8 1 : 
0020: C000 TGTP * $0008 fAHGET AOOHES!;i 0 082: QTllEH LAOELb 
0021: C000 TGTL * $0008 0083: 
0022: C000 TCTH * $0009 0084: C000 TJX * $1705 TIMEH SIAHf 
0023 : C000 FTYP * $000A FILE fYPE 0085: C000 TOUT * $1707 IIME OUT CHECK 
0 024: 0006: C000 STAT * $1C4F 
0 025: 00 - 0[ IS THE SECTOR fHAILEH 01187: 
0 026: 
0027: 
0 02 0: 
0029: 
0030: 

C000 
C00 0 
C000 
r.000 

CKSL 
CKSH 
PSTL 
PSTH 

* 
* 
* 
* 

$0008 
$000C 
$0 000 
$0 00E 

[ HE CHECKSUM 

POSfAMBLE/ EXECU TION ADDRESS 

0080 
0089 
0090 
0091 
0092 

C0 0 0 
C00 0 

rQUATEti 

VIAT8!T * 
MTR BIT * 

$0 008 
$0 004 

0031: r.00 0 CH TK * $00 0F CUHHENT rHAC K 0 093 C0 00 MIU:.iEC * $0070 
0 032: 
0033: 
0034: 
0035: 
0036: 
0 037: 
0038 : 
0039: 
0040: 
0041: 
0042: 
0043: 
0044: 
0045: 
0046: 
0047: 
0048: 

r.000 
C000 
Cll00 
C000 

C000 
C000 
C01l0 
C000 
C000 
r.000 
r.000 
C000 
C000 
r.000 
C000 

CURHENT 
CTKP * 
CTKQ * 
r.TKH * 
CTKS * 

OPTH * 
nP TL * 
nP TH * 
ALTP * 
/\LTL * 
ALTH * 
TPXH * 
EXCL * 
CXCH * 
SAVEP * 
CROR * 

THACK SAVEAHEA 
$0010 
$0011 
$001 2 
$0013 

$0014 
i!itrn 14 
$0015 
$0016 
$001 6 
$0017 
$0018 
$0019 
$001/\ 
150 0 rn 
$0 010 

OHI VE ~ 

OHIVE 1 
DH IVE 2 
DHI VE 3 

DAT A POI ll!T EH 

ALTEHNATE LOAD POINTER 

CK S UM fEMP SIOHAGE 
PHOGHAM EXECUTION AD DRE SS 

CUHHENT DHIVE TEM PORARY 

0094 
0095 
0096 
0 097 
0098 
0 ll99 
0 100 
0101 
0102 
0103 
0104 
0105 
010 6 
0 107 
0108 
0109 

r.00g 
r.000 
C01l0 
C0 00 
C001l 
C0 00 
C000 
C000 
r.000 

r.000 
~00 0 

r.~00 

LCHr: 
!IAVMSK 
STEP .H I 
SCTMSK 
HEOL EN 
TH KMSK 
THK UAT 
sCTr. IT 
STPOIT 

ERH CH 

rISKMS 
IVP flO T 
INV::.iEC 

* 
* 
* 
* 
* 
* 
* 
* 
* 

COOEb 

* 
* 
* 

$0000 
$00CF 
$0!il 10 
$0 00F 
$000/\ 
$003F 
$0023 
$0 010 
$e020 

$0000 
$0001 
$lle02 

DISK l.'IbtiING 
WHITE PHOTE'CT 
INVALID SECTOH # 

0049: C000 HIDR * $001[1 IEMPOHAHY STOHAGE FOR CO l S Listing 1 continued on page 162 



fantastic Introductory Savings! 


Immediate d_el ivery on most items. Prices do not include shipping by UPS. Prices and offers subject 

TEXAS INSTRUMENTS 

INCORPORATED 

Tl·99/~ 
home computer 

You can begin using the Tl Home 
Computer in minutes - Without any 
previous computer experience. You 
simply snap in one of Tl's Solid State 
Software1 

M Command Modules. 
Step-by-step instructions are dis­
played right on the screen . 

Solid State Software Command 
Modules come in a wide range of 
application areas - from education 
to entertainment to personal finance 
and home management . 

FEATURES: 

e 	 Powerful Tl-BASIC 
• 	 Up to 72K total memory capacity 
• 	 Outstanding graphic, music and 

sound capabilities 
• 	 13" color monitor included 
• 	 Revolutionary Solid State 

SpeechTM Synthesizer is optional 

List $1150 ~ $995OUR PRICE 

to change without notice. 

Personal 
Computer 
Systems 

32K, List $1395 $1169 
48K, List $1259 

16K RAM, expandable to 48K. 
List $1295. 

OUR PRICE ONLY $999 
32K Model , List $1395 $1099 
48K Model , List $1495 $1199 
Vid eo Display, List $499 $439 
Display Disk, List $2995 $2599 
floppy Disk Subsystem , List $1150 $999 
S· 100 Expansion Unit, List $419 ONLY $369 

Software 
Development PAC™, List $99 $ 89 
Word Processing PAC™, List $199 $179 
EPROM PAC™, List $49 $ 45 
Microsoft Disk -Extended BASIC, $300 $259 

commodore 
pet 
CALL 


OR 

WRITE 


FOR 

PRICES! 


VISA'--uI 
• 

609 Butternut St., 
Syracuse, NY 13208 

(315) 478-6800 

JI\ 

ATARI® 

A Warne r Commun1cations Company Q 
ATARI® 400™ PERSONAL 
COMPUTER SYSTEM 

ONLY $499List$630 

ATARI® 800n.1 PERSONAL 
COMPUTER SYSTEM. 
List $1080 

ONLY$849 

- ~----~=~ 

ATARI 820™ Printer, List $599.95 $499 

CX852 BK RAM Memory Module 
List $124.95 $105 

CX853 16K RAM Memory Module 
List $199.95 $169 

CX30-04 Paddle Controller Pair $19.95 
CX40-04 Joystick Controller Pair $19.95 

ATARI® 810 DISC DRIVE 

List $699.95 OUR PRICE $589 

Circle 97 on Inquiry card. 
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°' "" Listing 1 continued: 01711: SEEX l.\OVE ~EAO TC DESIRED THACK 

g:: 
'< 
~ 

g 
0 

@ 

"' ~ 
rn 

" c 
~ 
g· 
~· 

01rn: 
0 11 1: 
0112: 
0 113: 
0 114: 
0 1 15: 
0 1 1 f,: 
0 117: 
011B: 
0 1 1 9: 
0120: 

C000 
r.0 00 
r.000 

C 0 0 0 
C003 

4f: 
4C 

/\A 
CF 

C 1 
C2 

E' LNl<tiC * 
OVHUN * 
RE!IDEH * 

$000 3 
$0004 
1Se005 

g LAN K SECTOH 
OlbK OVEHHUN 
PEHMINENT HEAD 

SECT ION THE rAbIC HOUTINEb 

JU MP Tf\BLE 

JMP 
JMP 

Ht:iEX 
ll't:iEX 

READ tiECTOH 
WHITE SECTOH 

ERHOR 

0 17 1: 
0 172: 
0173: 
0174 : 
0175: 
0176: 
0177: 
0178: 
0179: 
01B0: 
01B1: 

C060 
C062 
C064 
C065 
C067 
C069 
C060 
C06E 
C070 
C072 

AS 
29 
AO 
C4 
F0 
90 
20 
E6 
C4 
00 

01 
3F 

0F 
20 
00 
40 
0F 
0F 
F7 

C0 

SEE X 

STPI 

LDAZ 
ANO IM 
TAY 
~PYL 

OEQ 
BCC 
JbR 
INCZ 
CPYL 
BNE 

DSTK 
TRKMSK 

CR TK 
souT 
STPO 
TKIN 
CRTK 
CHTK 
STPI 

GET f1 ES IHED fHP,CK# 
IGNORE f1RIVEd 

THERE ALREADY? 
YES 
LESS THAN CURRENT 
STEP IN 

THERE YET? 
ND 

, 
n 

0121: 
0122: 

C006 
r.009 

4r: 
4C 

7 F 
B9 

C2 
C1 

JUP 
JMP 

SAVX 
LOOX 

01B2: 
0183: 

C074 
C076 

F0 
20 

09 
38 C0 STPO 

OEQ 
JSR 

SETL 
TKOT STEP OUT 

0123: c00r. 4C nA C0 JMP PHEP 01B4: C079 C6 0F DECZ CRTK 

0124: C001 4C RB C3 JMP rVTBIN 0185: C07D C4 0F CPYZ CRTK THERE YET? 

0125: C012 4C 90 C3 JMP r VTOEC 0186: C07D 00 F7 ONE STPO ND 

0126: C015 4C 4C C3 JMP F~nc 0187: C07F A2 1F SETL LOX IM $1E 30 MS llEAD SETTLING 

0127: 01B8: C081 0 0 02 CNE CELA 

0120: INITDV : INITIALIZC THE THACK HEGISTEHb 0189: 
0129: 0190: DELAY 20 MS 

0130: C010 A9 IF INITDV l_OA II•~ $rF OFFLINE CODE 0191: C0B3 A2 14 DEL LO XIM $14 

0131: 
0132: 

C01A 
C01C 

A2 
95 

04 
0F INTLUP 

LOX IM 
STAZX 

$04 
CRTK 

S TRACK 
INIT A 

REGISTERS 
REGISTER 

0192: 
0193: DELA : DELAY 1 l.lILISEC FDH EACH INC OF X 

0133: 
0134: 
0135: 
0 136: 
0 137: 
0 13B: 

C01E 
C01F 
C021 

CA 
10 
60 

FB 

GTKX 

DEX 
P.PL 
Alb 

: MOVE 

COUNT 
INTLUP NEXT 

~EAD TO TRACK ~ 

0 194: 
0195: 
0196: 
0197: 
0 198: 
0199: 

C08S 
C0B6 
C0BB 
C080 
C0BE 

4B 
A9 
Sn 
AD 
F0 

7 0 
05 
07 
F EJ 

17 
17 

DELA 
LUUP 

LOOP 

PHA 
LDAIM 
STA 
LOA 
flEQ 

~ILSEC 
TJ X 
TOUT 
LODP 

START TIMEH 
TIME UP? 
r.;o 

0139: 
0140: 

C022 
C025 

20 
20 

40 
40 

C0 
r.0 

CTKX JSR 
JSR 

TKIN 
TKIN 

MOVE IN 0200: 
0201: 

C0 90 
C09 1 

CA 
00 F3 

DEX 
EJNE LUUP 1 MS PEH LOOP 

0141: C02B 20 3B C0 CETP JSR TKOT MOVE OUT 0202: C093 68 PLA 

0142: C02 B AD 03 CC LOA OVb T TRACK 0? 0203: C0 94 60 SOUT RTS 

0143: 
0144: 

C02E 
C02F 

4p, 
4A 

LLlRA 
Lb RA 

0204: 
0205: ORVTST : SYNC SECTOR COUNTER TO CUHHENT DRIVE 

0145: 
0146: 

C030 
C032 

R0 
!19 

F6 
00 

ocs 
LOA IM 

GETP 
$00 

ND 
ZERO CURENT THA CK 

0206: 
0207: C095 20 31 C1 ORVTST JSR START 1,'.QTOR 

0147: 
0 14B: 

C034 
r.036 

B5 
F0 

0F 
47 

ST !IZ 
om 

CRTK 
SETL UNCONDITIONAL OHANCH 

020B: 
0209: 

C09B 
C09A 

A0 
20 

19 
B0 C 1 

LOY IM 
JSR 

519 
FFTIME 

25 ~HANGES 
SET TIMER 

0149: 
0150: 
015 1: 

TKIN , TKOT : l.'. OVE flEAD IN CH OU T 1 fHACK 
0210: 
0211: 
0212: 

C090 
C09F 
C0A2 

A9 
2 0 
AE 

10 
03 
07 

CC 
17 

OVLUP LOA IM 
AND 
LOX 

SCTBIT 
CVST 
TOUT 

GET SECTOH 
TIME UP? 

8 IT 

0152: C03B l\D 03 CC TKOT LOA DVST GET DHIVEd IN 2 MSB 0213: C0 A5 00 0F ON E ERHJ YEP 

0153: 
0154: 
015S: 

c03n 
C030 
C040 

29 
4C 
AD 

r:F 
47 
03 

C0 
CC TKIN 

ANOIM 
JMP 
LOA 

l'RVMSK 
l/TVH 
OVST 

0214: 
0215: 
0216: 

C0A7 
CMEJ 
C0AA 

AA 
45 
F0 

1:1 
F1 

TAX 
EDRZ 
CEQ 

SAVEP 
OVLUP 

CflA NGE IN 
NO, WAIT 

SECTOR FJIT? 

0156: C043 29 CF l\NDIM ORVMSK 0217: C0AC 86 1r. STX Sf\VEP YES SAVE AND CO UNT 

0157: C045 09 10 DRAIM STEPIN STEP IN 8 IT 0218: C0AE BO DEY 
015fl: 
0159: 

C047 
C04fl 

BO 
20 

03 
83 

CC 
C0 

UTVH ST/\ 
JSR 

OTSL 
DEL 

SET DIRECT ION 0219: 
0220: 

C0 !1F 
C0:J1 

00 
AD 

EC 
05 CC RETRIG 

BNE 
LOA 

OVLUP 
1,'. 0N RETRIOOEH MOTOH 

0160: C04D 09 20 ORAIM STPBIT SET STEP OIT 0221: Cl1D4 18 CLC 
0161: C04F BO 03 CC STA DTb L 0222: C0DS 60 RT!:i 

01 6 2: C052 CA NOP 0223: C086 A9 00 ERRJ LOAIM OISKMS OibK MISSING 
0163: C053 IA NOP S fHET CH P ULSE WIOl H 0224: ::: 0RB 38 SEC 
0164: C054 FA r:oP 022S: r.00 9 60 RTs 
0165: C05 5 29 OF r.NOII.\ $OF RESET ST EP on 0226: 
01 6 6: c~57 Bo 03 r.c ST A l' lSL 0227: 
0 16 7: C05 A AC 0 5 CC LOA r.: ON R[THIGGEH 1.'.0 TOH 0228: PREP : SELECT !IND PREPARE DRIVE FOR OPERATION 
0 168: C05fl 4 C 8 3 C0 Jl.lP r:!EL 0229: 
01 6 9: 0230: C00A AS 02 PREP LOA DSEC CET SECTOR 



02 3 1: C0[1 C CD 0 A 0.r, c r.:P $0 .', I E"S S r 11AN 1 0 ? 0292: r: 11F AO 07 17 CK SEC LOA TOUT TIME UP? 
0232 : c0nr [10 0r. res r:AD PHr,: rm • FRHOH 0 293 : C 122 Olil lilB CNE urss YEP 
023 3: C0C1 A5 01 LOA CST K r:E T rHACK 0294: C 124 AO 02 CC I.DA SECT GET CUHHENT SECTOR 
0234: cnc3 29 3F MJDIM TR K ~ISK CLEAH DHIVE" 029S: C12 7 29 lilr ANDIM SCT~S K 

0235: C0C5 r:9 23 cr.: PIM TRK LMT DV EH f- LOW ? 0296: C129 C5 lil2 C~P rsi: c - DESIHED? 
02 3f,: C0C7 90 07 ne e DRIV ~O. CO CHECK CHIV E 0297: c12n 60 AT S 
0237: 
0238: 

C0C9 
C~~B 

A9 
30 

04 OVFL LDAH.: 
SE"C 

GVHUN YfS , [R HOR 4 0298: 
0299: 

C12C 
C12D 

6B 
6 B 

~ !SS PL A 
PLA 

Rfsr o RE STACK 

0239: r:0r:c 60 RT ~ 030 n: C 12E 4C n6 C lil JM P ER HJ 
0240: r: oro A9 02 rAD PHM LDAIM INVSEC INVALID S ECT OR 0301: 
0241: C0CF 6 0 AT S 0302: START START ~OTOH 

0242: 0303: 
0243: r:0r:0 AD 03 r e CHIV I DA DV ST CE T CU HRENT DHIVE 0304: C 131 A9 04 STARf LOA IM MTR BIT 
0244: C0D3 29 r:0 ANDIM $ C0 03 0S: r.133 2C 03 cc r IT DVST IS MOTOR CN? 
024 5: rn r s 85 10 STAZ CRDH SAVE 0306: C136 Fil 0C DEQ STA RTR YES 
024 6 : C0r:7 AS 00 LDAL DSDR GE T r:ESIRED DR I VE 03 07 : C 130 AB TAY 
0247: c0n9 29 r:a llNDIM $ C0 030B: C139 AO 0S cc LOA MON START IT 
0248: c0 ns r:s 1r. CMPZ r Ho H SAME? 03119: C 13C A2 00 LOXIM ZERO 
0249: r:ooo c0 08 nNE SWIT rm • SWITCH DRIVE S 0310: C13t 20 BS C0 DE Lo S JoH DEL A H IEN WAIT ASEC 
025 0 : C0DF .A5 0 F LOA r·RTK r ET CU RREN T fHK 0 3 11: C141 BB DE Y 
0 25 1: C0[1 C9 I F c r.~P IM $ FF DRIVE INITIALIZED? 0312 : C142 00 IA nN E DELSS 
0252: c0r3 r0 24 !:EQ DI NO 03 1 3: C 144 4 C 8 1 C0 STARTR Jl.1P AETA IG 
0253: Cf115 n0 30 CNE OS Yrs 0314 : 
0 254 : 031S : CToC WAIT FOR OE"SIRED SECTOR ro CO ME AROUN D 
0 25 5: C0r7 4 8 SWIT Pi!A 0 316: 
0256 : C: 0t8 r,5 10 LDAZ CHOR 0317 : C147 7B Clo e SE! DISABLE INT ERHUPrs 
0257: C0 rA 1fl CLC 031B : C 14B 20 80 C1 J o H FFT !ME ST AHT rrMER 
0 250 : r:0rn 211 HDLA 031 9 : C 14E1 2 0 1F C 1 CTLUP /\ JS R CK SEC IF DESI RED IS CURREN T 
02 5 9: 
0260 : 

r: 0 r c 
c0rn 

2 A 
2A 

RO LA 
RO L A 

AOL ['RlVE;f ro 2 LS B 0320: 
0321: 

C14E 
C 1S0 

Fil 
2 0 

FB 
1F C1 rT LUP EJ 

DEQ 
JSR 

' TLUP A 
CKSEC 

THEN 
THEN 

WAIT 
W.l\ IT 

rrLL 
FOR 

r:X T REV 

0261: r: 0f E AA TAX 0322: C 153 00 FB BNE r TLU PB DESIRED 
02 6 2: CGEF P.5 0F LDAL CR TK SP.VE CURHEN T fHl\CK 0323 : c 1SS 1B CLC 
0263: C0F1 95 10 STAZX CTKP IN SAVEAREA 032 4 : C 1S6 60 ATS 

0264: c0r3 6B PLA 032S: 
0265: C0F4 4B PHA 0326: 
0266: C0FS 18 CLC 0327: CRC : COMPUTE UIECKoUM FROM DAT A G fl EADEA 
0267: C0F6 2A ROLA 032B: 
026B: C0F7 2A ROLA 0 329 : C 1S7 A5 14 CRC LOA r: PT L ~OV E DAT A PT A 
0269: C0f B 2A ROLA 0330: C 1S9 BS 1r: STA CKPL TO CKS UM PTA 
0270: C0F9 AA TAX 0331: c1sn AS 1S LOA DPTH 
0 271: C0FA BS 10 LO AZX CTKP GE T CURRENT TRACK 0 332: C1 SO BS 10 tiTA CK P H 
0272: c0 r c BS 0F STAZ CRTK FROM SAVEAREA 0 333: C 15F A6 07 LOXZ LEN CET LENG T H 
0273: C0 FE A9 0B DA LDA IM WAT BIT 0 334: C 161 A9 00 LDAIM ZERO CLEAH SUM 
0274: C100 2 C 03 CC DB on OVST rs WHITE GAT E OFF? 033S: C163 AB TAY 
0275: r. 103 F0 FB EJEQ DB NO , THEN WAIT 0336: C 164 BS 1B ST AZ TP XH CLE AR TEMP STORAGE 
0276: c 10S 68 PL A 0337: C166 20 72 C1 J SR ex COMPUTE DATA t;UM 
0277: 033B: C169 86 10 STXZ CKPH POINT TO llEADEH 
0278: C106 Bn 03 CC STA OTSL NOW SELECT DRIVE 0339: C16EJ EB INX 

~ 0279: C109 20 9S C0 DI JSR DRVTST SYNC TD DRIVE 034 0: C 16C B6 1C S TXZ CK PL 
'< 02B0: C10C 80 10 P.CS DP ERROR EXIT 0341: C16E A2 0 A LDXIM HEDLEN ! IE ADER LENGTH 

"" 02B1: C 1 0E ~S 0F LOA CR TK 0342: C170 All 0 0 LOYIM ZERO 
~ 0282: C110 C9 FF CMPIM $FF DRIVE ONLIN E? 0343: C172 S1 1r ex roRIY CK PT COMPUTE CKS UM 
@ 0203: C112 n0 03 ONE cs YES 0344: C174 0A AS LA 

"' ~ 
"' 

02B4: 
02B5: 

r. 114 
C117 

20 
20 

22 
3 1 

C0 
C1 OS 

JSR 
J SR 

CTKX 
ST ART 

NO , ZERO TRACK 
r: HECK MO T OR 

034S: 
0 346: 

C 17S 
C177 

26 
90 

18 
02 

ROLZ 
n ee 

TP XH 
cQ 

" c 0286: C1 1A 20 60 C0 JSR SEEX F IN D DESIRED r HACK 034 7: C179 69 00 ADC IM ZERO 
~ 

[
5· 
~ 

0287: 
028B: 
02B9: 

C11D 
C11F: 

HJ 
60 DP 

CLC 
HT S 

034B: 
0349: 
03S0: 

C 178 
c nr: 
C17D 

CB 
CA 
Dlil F 3 

CQ !NY 
DEX 
ElNE ~ X 

g 0290: 
0 291: 

CKSEC : P AR T CF r TSC 03S1: C 17 F 60 ATS 

Listing 1 continued on page 166 
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T.I. 810 Printer 


Bi-directional; 150 cps ; logic seek ing: adjust­
able tractor . Available with lower case com­
pressed print; Forms Length Con trol or 
Vertical Forms Control opt ion. 
Tl-810 Basic Un it. List $ 1895 ONLY $1695 
Tl-810 w/ful l ASCII (lower case), vertica l 

forms control, and compressed print . $ 1895 
Tl -825 75 cps, w/lower case. L ist $ 1565 

. . . . . . . . . . . . . . $1395 

NEC 
SpinwriterTM 

5510 or 5530 Centronics pa rallel in terface 
w/Trac tor, Lis t $3285 . _ .. _.... ONLY $2889 

5510 or 5530 w/o Trac or List $3265 . _ . $2689 

Call us for Centronics, Integral Data, Paper 

Tiger, Anadex, Okidata, et.a l. 


Televideo TVl-912 


OUR PRICE ONLY $789 
Upper case and lower case: 15 baud rates: 75 
to 19 ,000 baud: dual intensity : 24 x 80-char. 
d isplay. 12 x 10 resolution. Numeric pad . 
Programmable reversible video: aux . pore; 
sel! -test mode: protect mode; block mode: 
tabb ing: addressable cursor. Microprocessor 
contro lled: programmable underline: li ne and 
character insert/delete. 

Bantam 550 

US AT 

PERKIN E.LMER 

NOW FROM 

$799 
w ith an t i -g lare 

CRT o n ly 

$829 

$10,000 Value! 

Complete Business System 

only $5995 
(Price includes air freight shipping) 

VECTOR SYSTEM B, complete with Vector Mind­
less Terminal, 64K of RAM, Dual Floppy Disks (630 kilobytes of storage), 
and printer ... so complete, you' ll get all cables, box of 10 Floppy Disks, and EVEN a box 
of 3500 sheets of Fanfold Paper. 

OVER $3500 OF SOFTWARE INCLUDED!!\ 
Digital Research's 2.0 CP / M™ Disk Operating System, 


Interpreter, Microsoft 80 BASIC 


AND one of the finest Business Packages ­
from Retail Science's PEACHTREE SOFTWARE: 

• GENERAL LEDGER 
•ACCOUNTS RECEIVABLE 
•ACCOUNTS PAYABLE 

PEAIJHIFEE • INVENTORY 

SllFTWAfiE e PAYROLL 


The System B doubles as an EXCELLENT 

Word Processing System (Software at slight additional cost). 


System may be expanded for multi-user time-sharing 

data and word processing.I Up to 5 terminals 


at nominal cost. 


Unless otherwise specified, shipping charges are additional. All prices subJP.Ct to ~ 
change and all offers subject to withdrawal w ithout notice Prices in this ad are for VISA' j
prepaid orders. Sl ightly higher prices prevai l for other-than-prepaid orders, i.e., " 

c.o .o., credit card, etc . - WRITE FOR FREE CATALOG ­ [ell 

MiniMicroMart 

1618 James Street, Syracuse NY 13203 (315) 422-4467 TWX 710-541-0431 

http:subJP.Ct


MiniMicroMart: 
Your No. 1 Supplier 

of Systems for Business 

Applications and Word 

Processing ••• 


HARD DISKS 
MiniMicroMart is your best source 

for Hard Disk Systems' 
Cromemco, North Star, Vector, 

Dynabyte, Morrow Thinker Toys 
Corvis, Lobo, et. al. 

North Star Horizon 2 Cromemco System 3 
32K 4 MHz, dual-drive, with double density controller Features 4 MHz CPU, 64K of RAM, dual-sided Per-Sci 2998 
board, two RS232C serial ports, a parallel port. Included is Floppy Disk Drive, RS232C interface, and printer interface. 
DOS and North Star Extended Disk BASIC . 

Cromemco System 3, List $6990 ONLY $5890Horizon 2, 32K, DD, List $3095 ONLY $2619 
32K, Quad Density, List $3595 $3049 
64K, Double Density ($3830) $3239 

64K Quad System also available. 

SUPE~BRAIN
!M 

32K or 64K totally self-contained 
computer, uses two Z-80 CPU 's. 
Commercial -type terminal with 12" 
'Tlonitor (like the lntertube) . Dual 
double density minifloppies (quad 
density available) . Comes with 
CPI M™operating system; BASIC 
included. 

32K, List $2995 ONLY $2685 
SuperBrain, 64K OUR PRICE $2883 

Circle 98 on Inquiry card . 

System 2, List $3990 OUR PRICE $3390 

Z-2H Hard Disk Computer System, List $9995 $8489 


Complete your system with a 
Terminal, Printer, Business Software: 
INCLUDES: 
•Your choice of Terminal • Software with Manuals 

P-E Bantam 500 General Ledger 

lntertube II Accounts Receivable 

Televideo 912 Accounts Payable 

SOROC 120 Payroll 

• 3500 Sheets of Paper• 10 Floppy Disks 
• Anadex DP-8000 Printer •Two RS232 Cables 

Over $2500 Value .. .Limited Time Special $1795 

With T. I. 810 Printer - Retail Value over $3400 .. ONLY $2595 

When purchased with SuperBrain (Terminal not required or furnished) 

With Anadex DP-8000 Printer .... . ......... $1049 
With T.I. 810 Printer ................ .. ...... . ... . . $1695 

- THIS OFFER EXPIRES JULY 10, 1980 ­
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"' "' Listing 1 continued: 
0412: 
0413 : 

C108 
C109 

[;A 
00 FD 

HQ DEX 
r tJE HQ 

PASU OVEH SECTOH AOUNOAAY 

03S2: 0414: C108 AO 04 CC LOA RAST STAHT RECIEVEH 
~ 
'< 

<>
"' 0 

03S3 : 
03S4: 
03SS: 

FF TIME : ST l\HT 
STCHr 

TH:EH 
TWICE 

FO H 
FOH 

1/4 SECOND. 
6S30 8UC . 

041S: 
0416: 
0417: 

r. 1nE 
C1r1 
c 1[3 

20 
90 
28 

66 
03 

C2 

NOS EC 

JSH 
rec 
PLP 

IN 
R(IK 

SK I P SYNC 
SYNC FOUND 

RESTOHE INTERHUPTS 
@ 0 3S6: r.180 A9 FF FF T IME 1.0AIM $FF 0418 : C1t4 38 SEC 

"' 03S7: C182 Bfl 07 17 STIMEH STA TOUT 0419: r.1ES 60 ATS 
~ 
"'.., 
c 
!<: 

03SO: 
03S9: 
0 360 : 

C10S 
C188 

80 
60 

07 17 ST A 
HTS 

TOUT ~42e: 

042 1: 
0422 : 

c 1E6 
C1E9 
C1EA 

2e 
AO 
4 5 

66 

01 

r.2 AOK JSH 
Tl\Y 
EOAZ 

IN 

OSTK 

r. ET TH ACK 

CHECK FOH PHOPEH TH ACK 
g· 0361: 0423 : C 1 Fr. 29 3F ANOIM THKMSK IGNOHE OHIVE 
c;· 0362: 0424: C1EE 00 56 rNE SKEH SEEK EHH 
~ 
s-
n 

0363: 
3364: 

SECTION 2 READ ROUTINES 0425 : 
0426: 

C1F0 
cir1 

9fl 
85 01 

TYi\ 
ST AZ OSTK 

ll 36S: 0427: C1F3 20 66 ':2 JSR IN GET SECTOH 
0366: ll42Fl : C1F6 CS 02 cr.tPZ OSEC PROP EH SECT OH? 
0367: LOOX : READ A ~EMORY rILE FHOM DISK 0429: ciro 011 4c [!N E SKEA tJQ 
ll368: 
0369 : C189 20 AA C1 LDOX JSR RSEX READ A SEC TOH 

0430: 
0431: 

C1F A A2 
C1FC 20 

00 
66 r.2 llL UP 

LOXH/. 
JSl1 

ZEHD 
IN GET REST OF HEAOEH 

0370: C18C 00 38 ocs HOHT PEAl,:INENT EHHOH 0432 : C11F 9S 03 ST AZX DL TK 
ll 37 1 : C18t AS 06 LOAZ FLSC 0433: c2~1 rs INX 
0372: C190 00 06 CN E NEND CHECK FOH LAST SECTOR 0434 : C202 Ell 08 r.PX U.'. $08 
0 373: C192 AS 0S LOAZ FL TK (FOHWAHO LINK ZEHO) 043S: C204 O~ F6 ONE f!LUP 
0 374: C194 F0 0fl nm COP PL ENO 0436: PHEPAHE roR READING DATA 
0 37S: C196 AS 06 LOAZ FLSC 0437 : nrTEA~INE WHICH ~O ORESb TO USE 
0376: C190 BS 02 NENfl STAZ OSEC COPY FOHWA HD LINK ro 0430: C2 06 AS 17 LOAZ r.L TH 
0377: C19A AS 05 LOAZ FLT K DESIRED TH ACK/ SECT DA 11439 : C208 Fil 09 OEQ NOAL 
0 370: c19r. ss 01 STAL OSTK 044 0 : C20A 8S 15 STAZ OP Ht USE /\L T IF NON-l !'" HIJ 
0379: r. 19 r 4C 89 C1 JMP LOOX READ NEX T SECTOH 044 1 : r.20r. AS 16 LDAL ALTL 
0 380: C11\1 -~5 00 CD PPL LOA PUTL COPY EXEC ADDRESS 0442: c20r 85 14 STAZ r.P T L 
0381: r.11\3 85 EF ST A PCL TD KIM'S PC 0443: C21r. 4 C 1n C2 J ~'.P COAT 
0382: C11\5 A5 0E LOA PSTH 0444: C213 A5 08 t:OAL I OAZ TCTL ELSE USE ADDRESS IN l' EAOEA 
0383: C1A7 BS F0 ST I\ PCH 0445: C21S BS 14 ST AZ OPTL 
0384 : C1A9 60 RHi 0446: r.217 AS 09 LOAZ TCTl l 
038S: 0447 : C219 85 15 ST Al flP TH 
0386: ASEX : READ A SECTOH WITH ERROR RETRY 044 8 : C21n A0 00 GOAT I OYH'. ZERO 
0387: 0449: c2rn .,,n 00 r.c OALP LOA ROST OAT'. READY? 
3380: c i r. A 20 nA c0 Rb EX JSR PREP PEPARE ORIV 0450 : C221l 4-"• LSRA 
0389: c 1r.o All 17 r: cs ROAT ERHQR EXIT 0451: C22 1 90 FA nee nllLP 11: 0 
0390: CHS 20 C7 C1 JSH ROS TRY UP re 3 fIM ES 0452: C223 AD 01 r:c I.DA HO TA 
0391 : 
0392: 

c 1R 2 
c 1n4 

Fl0 
(10 

12 
10 

ocs 
ONE 

ROAT 
HORT 

[RROR CODE 
SUCCESS 

IN A 04S3: 
04S4: 

C22(, 
C228 

9 1 
r.8 

14 STAIY 
INY 

OP Tl-l SAVE r, BYTE 

0393: CH~6 2~ 22 C0 JSR GTKX 045S : r.229 C4 07 '.:PY L LEN 
03 94: C1G9 20 60 r.0 JSH SEEX RE ­ SEEK fH ACK 0456 : C220 n0 F0 FlNE Dl\LP READ UNTIL COUNT EXPIRES 
039S: c 1 ~ c 20 C. 7 c 1 JSR ROS TRY AGAIN 04S7: C22D 1\2 00 LOXrr.: $00 
0396: C 18F R0 0 S ocs HORT 04SO: c22r 20 66 c2 CLUP JSR IN CET CHECKSUM 
0397: C1C 1 00 03 ONE AORT 04S9: C232 9S 0 ~ ST AZX CKSL ~ NO POST Al.1BLE 
039A : C1 C3 A9 0S LOAIM READER RE AD ERHOH 0 460 : C234 EB INX 
0399 : C1 ': 5 38 SEC 0461 : C235 E0 04 CPXIM $04 
0400: 
040 1 : 

C1':6 60 ROAT ATS 0462: 
0463: 

C237 
C239 

(10 
2 0 

ff, 
57 C1 

rNE 
JBR 

CLUP 
r.HC COMPU TE CHECKSUM 

0402: ROS : READ A SECTOR WITH 2 RETHY S 0464: c23r. cs 0r. c r,1Pz CKSL COMPAHE WITl l ONE HEAD 
04 03: 0465: C23r: 00 06 ONE SKEA 
0404: C1r.7 A9 03 ROS LDAIM $03 3 TH YS 0466: r.240 AS 1Fl LDAL TPXll 
040S : C1 C9 85 10 STAZ HCNT 0467: C242 CS Vlr. CMPZ CKSH 
0406: 
0407 : 
0408 : 
0409: 
04 rn: 
0411: 

C1CB 
c 1 ~ 0 

C1n0 
C 1n 1 
r.104 
r. HJ(, 

A9 
sn 
08 
2 ~ 
80 
A2 

FR 
00 

4 7 
00 
1[ 

r:c 

C'1 

READ LDAIM 
STA 
PHP 
JSH 
ocs 
LDXIM 

$F8 
SYNC 

'.": TSC 
1.' QSEC 
$1E 

SYN C CH AR 

SAVE IN TEHHUPT 
rINO SECTOR 

SHOHT DE LAY TO 

0460 : 
0469: 
0470: 
0471: 
0472 : 

C244 
C246 
C247 
C249 
C24[l 

F 0 
20 
C6 
FVl 
4C 

0r. 

E l 
03 
CO C1 

SKEA 
r,EQ 
PLP 
rECZ 
[l[Q 

JMP 

succ 

ACNT 
SERH 
READ 

cou r\T THYS 

Listing 1 continued on page 168 
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Record keeping problellls~ Our CCA Data 

Managelllent Systetn solves thetn easily. 


Having information at your fingertips can make your job a 
whole lot easier. And that's what the CCA Data Management 
System is all about. 

With this Personal Software •· package and an Apple II '" 
or TRS-80 ·• disk system, it will be far easier to keep inven­
tories, customer lists, accounts receivable and payable records, 
patjent histories and many more items. 

In fact, you can use the CCA OMS for all of your data 
management needs, rather than buying (expensive) or writing 
(time consuming) separate programs for each applica­
tion. That's because OMS lets you create your 
filing systems, adapting itself to the types of records 
you keep. You specify the number and 
each data field-without any programming. 

With OMS keeping all of your records, you only 
have to learn how to use one system. That's 
easier, too. It's menu driven, with plenty of 
prompts to help you create files and add, 
update, scan, inspect, delete, sort, con­
dense and print data. Our compre­
hensive 130-page step-by-step 
instruction manual even provides 
complete "how to" inventory and 
mailing list applications so you 
can start processing immediately. 

OMS is a very powerful sys­
tem, with more file and record 
storage capacity than other data 
base programs on the market. 

Circle 99 on inquiry card. 

And it also gives you greater data handling flexibility. To cus­
tomize OMS, write add-on BASIC programs that read or write 
OMS files and perform any kind of processing you want. 

You can sort and print your data in nearly any form of 
report and mailing label you want. Sort data by up to 10 fields 
for zip code, balance due, geographic location or whatever. 
And print reports with subtotals and totals automatically 
calculated. 

The CCA Data Management System, written by Creative 

Personal Software 

SYTE May 1980 167 

own 

names of 

/ / 

Computer Applications, has two years of field testing on other 
microcomputers. Now Personal Software makes OMS avail­

able on the TRS-80 level II and Apple II and II Plus 48k 
disk systems. And at under $100, OMS is also easy to afford. 

One demonstration will convince you how easy com­
puterized record keeping is. Ask your 

dealer to show you. To locate your nearest dealer, 
contact Personal Software, Inc., (408) 745-7841, 592 
Weddell Dr., Sunnyvale, CA 94086. 

See us at NCC booth 48 and 49. 
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°' OD Listing 1 continued: 0S33 

0S34 
C2A7 
C2 11 9 

6S 
BS 

14 
14 

ADCZ 
STAZ 

OPTL 
OPTL 

UP DATE DAT A ADDHESS 

e4 73 : C24r HJ SERH CLC L FLA G=1 UEANS EHHOR 0S3S C2AB 90 02 DCC NOCW 
~ 0474: C24F 6 0 RT<> 0S36 C2 .l\O E6 1S INCT INCZ OP TH 
"' ~ 047S: r.250 20 :;ucc PLP REST OHE INTEHHUPf 0 S37 C2AF .l\ S 1F NOCW LOAZ ENOH IF fARGE T GREATER 
'() 

"' 0 

@ 

"' 

0476: 
0477: 
047 0: 

r.2s 1 
C25 3 
C2SS 

llS 
10 
AS 

17 
00 
07 

I OAZ 
DEQ 
LDAZ 

t.L TH 
ll:OCQ 
LEN 

ALT ERN ATE IN 
~;o 

Yrs UPDATE 

USE? 

ALTEHNllTE 

0S3B 
0S39 
0S40 : 

C21J1 
C2R3 
C285 

cs 
F0 
00 

1S 
03 
09 

CMPl 
OEQ 

!J CS 

OPTH 
CONT 
SETU 

THAN ENO 

::'\ 04 79 : r.257 1E1 CLC 0S41: C2f17 60 SAET RTS THEN RETURN 
m.,, 
c 
S': g· 
c;· 

0480: 
0401: 
04B2: 
04B3: 

r.2so 
r.2sr. 
r.25C 
r.25 r 

r~ 

6S 
BS 
90 

06 
16 
16 
02 

CEQ 
ll OCZ 
tiT AZ 
CCC 

INCA 
AL TL 
f..L TL 
t:DC Q 

00 !.'.EANS 1 00 0S42: 
0S43: 
0544: 
0S4S: 

C20B 
C2BA 
C2CC 
C2DE 

AS 
r.5 
F0 
90 

1E 
14 
02 
F7 

CONT LDAZ 
c r.:Pl 
nm 
r.cc 

EN DL 
DP TL 
SETU 
SRET 

~ 04B4: r.260 [6 17 IN CA IN CZ llLTH 0 S46 : C2 i.0 A2 01 SETU LDX IM $01 ELSE PHEPARE FOR ~ EXT SECTOR 
~ 04BS : C262 18 t:OCQ r. LC 054 7: C2C2 OS 01 SLUP LOAZX DST K t.'.OVE rRACK/ SECT OH ro 

0406 : C263 A9 IF LDAIM $IF Z FLAC=0 MEANti COD D READ 054B: C2C4 95 03 ST AZX BL TK r. AC KWAHD LINK 
0407 : C26S 60 RTt;; 0S49 : C2C6 RS 0S LD AZX FLTK ~OVE FORWAHO LINK 
04BO: 
0409: IN READ 11 r YTE AND r.HE CK FOH CUT DF SE ClOR 

l'J SS 0: 
l'JSS 1 : 

C2CB 
C2 CA 

9S 
r. A 

01 STAZX 
DEX 

OSTK TC TRACK / SEcTOH 

0490: 0SS2: c 2 r. s 10 F5 r. PL SL UP 
0491: C266 .l\D 0 0 CC IN I. DA ROST DAT o. READ Y? 0 SS3 : c2r.o 30 c0 OMI SXS UNCON DIT IO NA L 
0492: r.269 411 LSHA 0S54: 
0493: r.2Ar. f10 0n nc::; INQ YFS READ TT 05S5 : W::iEX : WRIT E II SECTOH 
0494 : C26r. AO 02 r;c LDA SECT ; [T SECTOR FHOM CON TROLLER 0SS6: 
049S : r.26F 29 0F f·NDI M $0F 05S7: C2C F 2 0 DA C0 WSEX JSR PREP PHEPAHE DRIV E 
0496 : C27 1 CS 02 CMP L DSEC ::iT ILL RIGH T ONE? 0S50: C202 P.0 0B o cs WSQ EAHOR EX IT 
0497: c273 r n F 1 r: EQ IN YES 05S9 : C2D 4 A9 0 1 LDAIM $0 1 
049 0: C275 p,9 03 LDAIM r LNKSC EMP fY ::iE CT OH 0560: C2D6 2 C 03 CC on DVST WHIT E PRO TEC T ON? 
0499: C277 3B SEC EARCH FLAG 0 S61: C2D9 00 02 ONE WtiH ~~o 

0500 : C270 6 0 ATS 0S62: C2DB 3B ERRO SEC 
0S0 1 : C279 AD 01 CC INQ l DA RDT 11 f':E T I\ CYT E 0S63 : C2DC 60 W::i Q HT S 
0S02 : r.27 C 1B CLC 0564 : C2 00 20 S7 C1 WSR JSR r. RC COMPUT E CHECKtilJM 
0S03: C27[) 60 RT:.; 0S65 : C2E0 BS 08 ST AZ CK SL SAVE IT 
0S04: 0S66 : C2 E2 AS 1B LDAZ TP XH 
0 S~S: 0S67 : C2 E4 B5 0C STAZ CK SH 
0506 : 0S 6B : r. 2E6 A9 FF LDA IM $FF FILL ~H AR FOR Ut>HT 
0Sll7 : SEC T ION 3 WHI TE ROU TINES 0S69 : C2E8 BO 02 CC STA F ILL 
0500: 0570 : 
0S09: 0S 7 1: C2EB 08 PHP SAVE INTEHRU P f STATUS 
0S10: 0S72: C2E C 20 47 C1 JSR GTSC FIND SE CT OR 
0511: SA VX : GAVE A FI LE r.N DISK 0573: C2EF El0 37 oc s WERR 
051 2: 
0513: f:27E A9 00 SA VX LOAI M Z[AO 

0S74 : 
0S75: 

C2F1 
C2F4 

BO 
A2 

04 
10 

r, c STA 
LOXIM 

WPLS 
$10 

STAH f TRAN SM ITTER 

0S 14 : C28 0 OS 03 STAZ nLT K CLEA R BA CK LIN K 0 S76: C2F6 A9 00 LOAIM $00 
0 5 1S: C202 B5 04 STAZ P. LtiC 0S77: C2FB 2~ 63 C3 wss Ji::iR OUT WRIT E LEAOEH 16 x ~0 

0S16: C2B4 A2 01 LDXIM $01 0578: 02FB CA DEX 
0 5 17 : C2B6 P.S 01 KLU P LOAZ X Oi::i TK CO PY TRACK / SECTOR 0S79: C2 FC Oil FA nNE wss 
0510 : 
0S19: 

C2BB 
c2or, 

9S 
95 

00 
05 

STAZX PSTL 
STAZ X FLTK 

TC PCi::iTA MBLE 
FORW ARD LINK 

& 0SB0 : 
05B 1 : 

C2FE 
C301'J 

A9 
20 

FB 
63 C3 

LDAIM 
J SH 

$FB 
OUT SEND SYNC 

0520: 
0 S2 1: 
0S22: 
0523: 
0S24: 
llS2S: 
0S26: 

c2Br. 
C2BD 
C2BF 
C292 
C2 9S 
C297 
C299 

CA 
10 
20 
20 
AS 
B5 
AS 

F7 
4 C C3 
2 R r.3 
14 
0B 
1S 

sxs 

DEX 
CP L 
JSR 
JSR 
LDA 
STA 
LDA 

KLUP 
FWDC 
L NTH 
r PTL 
TOT L 
DPTH 

CALC FORWARD LINK 
CALC LENGTH 
f.'. OVE DAT A PTH 
TO TAHOET 

0 SB2: 
0SB3 : 
05B4: 
0SB5: 
0SB 6 : 
0 5 B7 : 
05BB: 

C303 
C305 
C30B 
C309 
C300 
C300 
C30F 

BS 
2 0 
EB 
E0 
D0 
A6 
A0 

ll1 
63 

0A 
F6 
07 
00 

C3 
WST LOAZX 

JSR 
INX 
CPXIM 
EINE 
LOXZ 
LOYIM 

OS TK 
OUT 

$0A 
WST 
LEN 
$1lll 

WRITE 1~ RYTE 

GET LENGTH 

HE ADER 

0S27 : C298 BS 09 STA TGTH 05B9: C3 1 1 P.1 14 Wl:iU LDAIY DPT R WAITE OA Tf , 
0S20 : C29D 20 CF C2 SXT JSR WSEX WAITE A SECT OR 0590: C31 3 20 63 C3 JSH OUT 
0S29: C2A0 80 39 8CS EARD 0591: C3 16 CB INY 
ll530: C2A2 AS 07 LDAZ LEN r. ET LENGTH 0592: C317 CA DEX 
0S3 1 : r.2A4 F0 l'J7 OEQ INCT 00-100 
0532: C2 .~ 6 18 CLC Listing 1 continued on page 170 



BASIC Compiler. with ms-80 BAs1c 
Compiler. your Level II BASIC programs will run at 
record speeds! Compiled programs execute an 
average of 3-10 times faster than programs run 
under Level II. Make extensive use of Integer 
operations. and get speeds 20-30 times faster 
than the Interpreter. 

Best of all. BASIC Compiler does It with BASIC. 
the language you a lready know. By compiling 
the same source code that your current BASIC 
interprets, BASIC Compi ler adds speed with a 
minimum of effort . 

And you get more BASIC featu res to program 
with. since features of Microsoft's Version 5.0 
BASIC Interpreter are Included In the package. 
Features like the WHILE .. .WEND statement, long 
variable names. variable length records, and the 
CALL statement make programming easier. An 
exclusive BASIC Compi ler feature lets you call 
FORTRAN and machine language subroutines 
much more easily than In Level II . 

Simply type in and debug your program as 
usual. using the BASIC interpreter. Then enter a 
command line telling the computer what to 
compile and what options to use. 

Voila! Highly optimized. Z-80 machine code 
that your computer executes in a flash! Run it now 
or save it for later. Your compiled program can be 
saved on disk for direct execution every time. 

Want to market your programs? Compiled ver­
slons are ideal for distribution~ You distribute only 
the object code, not the source. so your genius 

muMATH Symbolic Math System 
expands your TRS-80 beyond the limits of numeri­
cal evaluation to a much higher level of math 
sophistication. 

Symbolic mathematics is muMATH's power. For 
the first time. algebra, trigonometry, ca lculus. 
integration. differentiation and more can be per­
formed on a system smaller than an IBM 370. And 
in a fraction of the time you cou ld do them 
manually. 

Vet for all its power, muMATH is simple to use. 
To perform a differentiation you could enter: 

?DIF (A·x f 3 + SIN(X j 2),X); 
In almost no time, the computer would reply 

w ith: @2'X 'COS(Xf 2) + 3'A'X i 2. 
Or to add fractions: ?1 / 3 + 5/ 6 + 215 + 317; 
The Instantaneous answer: 419/ 210. 
Or to perform a more difficult trigonometric 

expansion you enter: SIN(2'Y)'(4'COS(X)t3-COS 
(3.X) 	+SIN (Y)'(COS(X+V+#PI) - COS(X-Y)); 

Just a few seconds later. the computer replies: 
@4 'SIN(Y)'COS(X)'COS(Y). 

muMATH has vi rtually infinite precision w ith full 
accuracy up to 611 digits. 

If you use math. you 'II find countless ways to save 
time and effort with muMATH. It's a professional 
tool for engineers and scientists. A learning tool 
for students at any level from algebra to calculus. 

And if you want to expand your capabilities 
even beyond the standard muMATH. the option is 
open . muSIMP. the programming language in 
which muMATH is written. is Included in the muMATH 

stays fully protected. 	 ~========-:::::;:::::::::;:::::::::::::~ package. A superset of the Ian-
BASIC Compiler runs on your guage LISP, muSIMP Is designed 

TRS-80 Model I with 48K and disk especial ly for interactive symbolic 
drive. The package includes mathematics and other artificial 
BASIC Compiler. linking loader intelligence applications. 
and BASIC library with complete muMATH and muSIMP were 
documentation . $195.00. written by The Soft Warehouse. 

Honolulu, Hawaii. Priced at $74.95. 
·Microsoft roya lty information for the package includes muMATH. 
the sale of programs compiled muSIMP and a complete manual. 
with BASIC Compiler is available It requires a Model I TRS-80 with 
from Microsoft. ,, . _· -"·" ··-· · - ··: : ·: ·--~ 32K and single d isk. muMATH 

for the Apple II Computer will~ 
--~ 	 - - ­ be available later this year. 

You can buy muMATH and BASIC Compiler at computer stores across the country that carry Microsoft 
products. If your local store doesn't have them. call us. 206-454-1315. Or write Microsoft Consumer 
Products. 10800 Northeast Eighth. Suite 507, Bellevue. WA 98004. 
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'-l 	 Listing 1 continued: 
0 	 0 593 : C318 Oil F7 

l!I 594 : C3 1A A0 1!14s: 
~ 0595: c 3 1r. os l!l fl 
'< 

1!1596: C3 1t 20 63 CJ~ 

"'gi 1!1597: C32 1 ES 
@ 0 598 : C322 88 

1!1599 : C323 00 F7"' ~ 	 1!1601!1: C325 2B m 
"1l 1!161!11: 
c 
,,; 1!1 6 02: C326 18 g· 061!13: r.327 61!1 
c;· 1!1 61!1 4 : r.32 0 28 
~ 
~ 1!1605: C329 38 
~ 061!16: C32A 61!1 

1!1 6 07: 
1!1 61!1B : 
061!19: 
1!1 6 10: r.328 A5 1E 
1!161 1 : r.320 30 
1!1612: C32E ES 14 
0613: C331!1 85 07 
1!1614: C332 A5 1F 
1!1615: c334 rs 15 
1!1616: C336 Fl!I 05 
1!1617: C338 A9 1!11!1 
0610: C33/\ 85 07 
0 6 19: r:3 3c 61!1 
1!1 621!1: C330 t6 07 
1!1621: r.33F 85 1!15 
0622: C34 1 85 1!16 
1!1623 : C343 f,5 19 
1!1624: r.345 85 l!I D 
1!1625 : l.347 A5 1/\ 
0626 : C349 85 l!IE 
0627: C34r 61!1 
0620: 
1!1 629: 
0631!1: 
1!163 1 : 
1!16 32 : C34C A5 06 
0633: C34E C9 08 
0634 : C350 F0 l!IC: 
1!1 635 : C352 Dl!I 1!14 
0636: C35 4 69 02 
0637: C356 0 0 l!I B 
1!1638: C358 E6 1!15 
1!1 63 9: C35A A9 1!11!1 
1!1641!1: r,35r. F0 1!12 
1!1641: C35f A9 01 
0642 : C360 85 06 
1!1643: l.362 60 
ll644: 
0645: 
1!1646: 
1!1647: C363 48 
1!1 640: C364 AO 1!11!1 C:C 
1!1 649 : r.36 7 11!1 FEl 
0651!1: C369 68 
0651: c36A on 01 cc 
1!1652: C36D 61!1 
0653: 

wsv 

WEAR 

LNHI 

LNTll 

LQ 

r woc 

FWDC 

FQ 

FR 
rs 

OUT : 

OUT 
OUTQ 

0654 
0655 
1!1 656 : 
1!16 57 : 
1!1 650 : 
0659: 
0660: 
0661 : 
0662: 
0663: 
1!1664: 
0665: 
1!1666: 
1!1667: 
0668: 
1!1669 : 
1!1671!1 : 
1!1 67 1 : 
0672: 
1!1673: 
1!1674: 
1!1675: 
1!1676: 
1!1677 : 
0678: 
0679: 
06B0 : 
1!1681: 
1!1682: 
0683 : 
1!1684: 
1!1685 : 
1!1686 : 
0687: 
1!1608: 
36 89: 
069~ : 

0691: 
1!1692: 
1!1693 : 
0694: 
1!1695 : 
1!1696: 
1!1 697 : 
0698: 
1!1699: 
1!170 0 : 
1!171'11 : 
1!170 2 : 
1'!7~3 : 
071!14: 
1!1705: 
0736: 
071!17 : 
0700: 
1!1709: 
0710: 
071 1: 
071 2: 
1!1713: 
0714 : 

C36E 
C371 
C373 
C376 
C3 78 
C37B 

C37t 
C381 
C303 
C386 

C300 
C30A 
c3or: 
C38F 

C391!1 
C392 
C394 
C396 
C:3 90 
C399 
C39fl 
r.390 
C3 9F 
C3111 
r.J/\2 
C3/\4 
C3.'.5 
C3A7 
l.3f.9 
C:3A8 
C311C 
C3110 
C:3/\ t 
C311 F 
C3P.0 
C:302 
C:3Fl4 

SECTION 4 KE YOOARO CONTROL ROUTINES 

SAVK : ENTRY TO WRITE FILE 
ENTER THE FOLLOWING VIA KIM: 
BEGINNING ADDRESS 14, 15 
ENDING AOORES!:i 1E, 1F 
EXECUTION AD DRESS 19, 1 A 
ORIVE/TRACK / SECTOR 1C, 10 
FILE TYPE 0A 

20 £15 C3 SAV K JSR INTCVT !NIT ANO CONVERT 
Ell!I 15 ocs KERR ERROR 
21!1 7E C2 JSR SAVX WHITE FILE 
8 1!1 11!1 8CS KEAR 
20 91!1 C3 LAST JSR CVTOEC CONVERT O/T/ S 
4C 4F 1C KIMQ JMP STAT RETURN TO KIM 

LOOK : READ A Ll EMO RY FI LE 
EN TER THE FOLLOWING 
DRIVE /T RACK /SEC TOR 1C, 10 
ALT ERNA TE TARGET OR ~ 16 , 17 

20 r.5 r.3 LOO K JSR INTCVT !NIT ANO CONVERT 
80 1!15 ncs KER R 
21!1 89 C1 JSH LOOX READ FIL E' 
91!1 Fl!I CCC LAi:H SHOW LAST TAK/SECTOR 

8 5 rA KE"AR STAZ PNTL ERHO H CODE TC DISPLA Y 
A9 fF I.DAHi 5 FF fRHOR FLAC 
os ro ST AZ PNTH 
Dl!I [8 BNE r H IQ 

r.V TDEC : CONV ERT TR /\CK /SE"CT OR FOK DISPLAY 

A9 rF ~VTOEC LDAIM 5rF ZERO r. ou NT E? 
85 FEl ST AL PNHI 
A5 1!11 LOAZ O!:i TK r.ET fRAC K # 
29 3F ANOI M TRKMSK IGNORE DRIVE# 
30 SEC 
E6 
[9 
El0 

FB 
l!IA 
FA 

LS Q INCZ 
SOC IM 
!"!Cti 

PNTH 
50/\ 
I.SQ 

DIVIDE 
;'RANCH 

DY 
t·:D 

10 LOOf' 
FlORHOW 

69 
48 

l!I/\ AOCIM 
PHA 

51!1 /\ REMAINDER IN A 

.45 02 LOAZ fJSE C CONVER T ALT [ RNATE ro 
4 -~ LSRA 
90 02 nee KSS TO tiE~UENTIAL tiECTOR 
69 1!1 4 AOCIM 5e4 /\OD 11 + r.A RRY 
85 FA ~- SlJ STAZ PNTL t;AVE 
68 PLA 
l!I A r,SLA 
l!l f, M.iLA 
IM t.SL A 
ll.'\ 
1!15 rA 

/\SLA 
ORAZ PNTL 1.ltRGE TR ACK I ti8 

85 I A ::;T /\Z PN TL WITH SECTOR 
60 ATS 

Listing 1 continued on page 172 

9 fff ws u 
LD YIM 51!14 
LDAZX CKS L WRITE CH ECKSUM 
JSR llUT 
INX 
DEY 
nNE W!:iV 
PLP RE!:i roRE IN TERRU PT 

r: LC 

ATS 

PL P RESTORE INTERRUPTS 

SEC 

RT!:i 


: COMP UTE LEN GTH ANO FIND LAST ALOCK 

L.OAZ ENOL 
SEC 
88CZ DP TL 
STAL LEN 
LD AZ E'NDH 
SBCZ DP TH 
CEQ LQ 
LOAIM 5110 
ST AZ LEN 
ATS 
INCZ LE'N 
ST AZ FL TK 
ST /\Z FLSC 
LDAL E'XCL 
STAZ PSTL 
LDAZ E'XC H 
ST AZ Pb TH 
ATS 

: r:ALC ULAT[ 

& POSTAMB LE 

r LT K u CURR E"NT TRACK 

SUBTRACT rARGET 

FROfJ ENO 
TO GET LENGTH 

LA!:iT BL OCK? 
Yrs 
~;c rHEN LENGTH-101!1 

LAST CLOCK 
CLEAR FORWARD LINK 

~ovr EXECUTI ON 400HESS 

FOR WAR D LINK . /\!:iSU~:E b 

LDAZ 
r.MPrn 
CEQ 
!JCS 
AOCIM 
r: NE 
INCZ 
LDAIM 
f] EQ 

LDAIM 
STA L 
AT S 

SEND 

PH A 
LOA 
OP L 
PLA 
STA 
HTS 

FUiC 
51!10 
FA 
FQ 
502 
FS 
FL TK 
51!10 
FS 
5 01 
FLSC 

I\ OYTE 

ROST 

OUTQ 


WOTA 


GtT r. UHHENT SECTOR 
r I ND NEX T ALT E"RNATE 
IF NOT 0 
CA 9 
THEN ADO 2 
UNCONDITIONA L 
NE'X f TRACK 
rrnsr tiECTOR 
UtlCONO IT ION AL 

~J EXT SECT OR 

WHE N USHT IS HEADY 

USRT READY? 

tJO , WAIT 


SEND A P.Y TE" 



NEECO 
PROUDLY COMMODORE'S NEW 8000 
INTRODUCES SERIES (80 column) COMPUTERS 

-
- " 'I' ; • - - - ' • • r _._. 

·- • • ...... • .. ? .. · - - • ~ 

-· - .. . . ' . .. .. - ... . .. 
- ..,, - .. . -· - - -­ • 
~~ CBM .....,.d~•-

-- l'°'2pv(l.., 

$1695 (available May/June '80) 

CBM™ 8050 DUAL DRIVE FLOPPY DISK 
The CBM 8050 Dual Drive Floppy Disk in an enhanced ver­
sion of the intelligent CBM 2040 Disk Drive. The CBM 8050 
has all of the features of the CBM 2040, and provides more 
powerful software capabilities, as well as nearly one meg­
abyte of online storage capacity. The CBM 8050 supplies 
relative record files and automatic diskette initialization. It 
can copy al l the files from one diskette to another w ithout 
copying unused space. The CBM 8050 also offers improved 
error recovery and the ability to append to sequential files. 

HARDWARE SPECIFICATIONS 
Dual Drives 
Two microprocessors 
974K Bytes storage on two 5.25" 
diskettes (ss) 

Tracks 70 
Sectors 17-21 
Soft sector format 
IEEE-488 Interface 
Combination power (green) and 
error (red) Indicator lights 

Drive Activity indicator lights 
Disk Operating System Firmware 

(1 2K ROM) 
Disk Buffer (4K RAM) 

NEECO 
679 Highland Ave. 
Needham, MA 
02194 

FIRMWARE 
DOS version 2.0 
Sequential file manipulation 
Sequential user files 
Relative record flies 
Append to sequential files 
Improved error recovery 
Automatic diskette lnltlallzalion 
Automatic directory search 
Comma.nd parser for syntax 
validation 

Program load and save 

Mon-Fri 9:30-5:30 

MasterCharge & 

Visa Accepted 


(617) 449-1760 
Telex: 951021 

CBM™ 8000 SERIES BUSINESS COMPUTERS 
The new Commodore 8000 series computers offer a wide screen 
display to show you up to BO-character lines of information. Text 
editing and report formatting are faster and easier with the new 
wide-screen display. The 8000 series also provides a resident Oper­
ating System with expanded functional capabilit ies. You can use 
BASIC on the 8000 computers in both interactive and program 
modes. with expanded commands and functions for arithmetic, edit ­
ing, and disk file management. The CBM 8000 series computers are 
ideally su ited for the computing needs of the business marketplace. 
SCREEN 
2000 character display, organized 
into twenty-five 
80-column li nes 

64 ASCII, 64 graphic characters 
3 x 8 dot matrix characters 
Green phosphor screen 
Brightness control 
Line spacing: 1 V. In Text Mode 

1 In Graphics Mode 
KEYBOARD 
73-key typewriter style keyboard 
with graphic capabilities 

Repeat key functional with 
all keys 

MEMORY 
CBM 8016: 16K (15359 net) 
random access memory (RAM) 

CBM 8032: 32K (31743 net) 
random access memory (RAM) 

POWER REQUIREMENTS 
Volts: 110V 
Cycles: 60 Hz 
Watts: 100 

SCREEN EDITING 
CAPABILITIES 
Full cursor control (up, down. 
right, left) 

Character insert and delete 
Reverse character fields 
Overstriking 
Return key sends entire line to 
CPU regardless of cursor 
position 

INPUT/ OUTPUT 
Parallel port 
IEEE-488 bus 
2 cassette ports 
Memory and 1/ 0 expansion 
connectors 

FIRMWARE 
24K or ROM contains: 
BASIC (version 4.0) with direct 
(interactive) and indirect 
(program) modes 

9-digit floating binary arithmetic 
Tape and disk file handling 
software 

The 8000 Series will be available May/June '80 

Model 8016 Model 8032 2040 Dual Floppy 


$1495 $1795 $1295 

CBM™ IEEE MODEM 


Available June/July 

$395 


SPECIFICATIONS 
'Full or half duplex operation 
'300 bits per second 
·standard IEEE 488 Interface 
·switch selectable originate, off, 
answer-full duplex, test, half duplex 

'Visible Indicators are transmit data, 
receive data, carrier ready, test 

'Frequency shifted modulation 
"Bell 103/113 compatible 

"Execeptional performance ­
even on noisy phone lines" 

MICROAMERICA DISTRIBUTING 
"Nationwide distributors of Computer Equipment" 
21 Putnam Street 
Needham. MA 
02194 (617) 449-4310 

'CBM is a re lstered trademark of Commodore. All prices and specifications are subject to change without notice. 
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Listing 1 continued: ~ 
'< 
.... 0715: 
"' 0716: 
0 "' 
@ 	 0717: 

0718:"' 	 18 :'.i 	 0719: C3Fl 5 20 
rn 
-0 	 0 720: 
c 

S!: 
 0721: C3f"!8 A5 10 
g 0722 : C3DA 29 0F 
c;· 0723: r,3nc C9 0A 
~ 

0724 : C3FlE 80 3r.~ 

~ 	 0725 : 
0726: C3 ': 0 C9 05 
0727: C3C2 90 0fl 
0728: c3 r. 4 38 
0729 : C3C5 E9 05 
073 ll: C3 r.7 0A 
0731: C3CO 69 0 1 
0732 : C3CA 00 01 
0733: c3r:c 0A 
0734: C3CD 85 02 
0735: C3CF A5 1r. 
0736: C3D 1 4r, 
0737 : C3D2 4/\ 
0738 : C303 411 
0739: C304 4 A 
0740: C3D5 C9 0P, 
0741 : C3D7 f1 0 23 
0742 : C309 85 01 
~743: 

0744: C3DO A5 1C 
074 5: C3DD 29 0F 
0746 : C3DF 85 1r. 
0 747: C3E 1 0 A 
11740: C3E2 011 
0749: C3E3 10 
0750 : C3E4 65 10 
0751: C3E6 0A 
0752 : C3 E7 65 01 
075 3 : '.':3[9 :;9 23 
0754: C3EB P.0 ~F 

0755: r. 3r o 85 01 
0756: C3EF AS 1r: 
0757: r.3F1 29 F0 
0758: r.3r3 C9 40 
0759: C3F5 80 05 
0760: C3F7 0A 
0761: c3r9 0r, 
0762: r.3F9 85 00 
0763 : CJFEI 60 
0764 : 
0765: C3FC .~9 02 
0766: C3rE 60 
0767: 

ALT H 0017 
flLNKSC 0003 
r.OR C3CC 
CKSFC ;. 11F 
C:CN T c2r.o 

CVTBIN 	 : CO NVE RT DECIMAL DHIVE/THACK/SECTOH 
TO INTER NAL FORMAT 

C0 INT CVT J LlH !NITDV INIT AND CONVERT 

CVTBIN 	 LOA T::i~A 


ANDIM SCTMSK [XTRACT SECTOR 

CMPIM $0P. VALID? 

ocs I NVS ND 


CONVERT I T TO ALTERNATING SECfDH 

CMPIM $05 LESS THAN 5? 

E! CC CDQ Yr s 

SEC 

SBCIM $05 r,:JNUS 5 

AS LA l"ULTIPLY Fl Y 2 
WCH~ $01 ADD 1 
fl NE CDR UNCDND IT DNAL 

CDQ 	 AS LA 1.'UL'fIPLY QY 2 
CD R 	 STAZ OSEC SAVE SECTOR 


LDAZ TSSA CET HIGH l·'YP.BLE 

LS RA 

U:il1A 

LSRA 

l_SRA 
Cl.IPIM $0f, VALID? 
r.cs INVS ~~ o 

STAL OST K SAV E LOW OHDEH fH ACK II 
MULTIPLY HI ORDER TRACK CY H 

LDAZ OTSA 
/\NDIM $0r CLEAH DRIVE II 
STAZ f1IOR SA VE 
ASLA ~:uu If'LY RY II 
ASLA 
CLC 
ADCZ HIOR /\ DD ONCE ( SX) 
/\S LA ~ULT IPLY DY 2 ( 1 ~X ) 
AD CZ OSTK f..DD LOW DRDEH 
CY.PIM TRKLMT 
ocs INVS 
STAZ OS TK 
LDA Z OTSA 
/\ NDIM $10 C' El DRIVE II 
CMPIM $40 
ocs INVU 
ASLA 
ASLA 
ST AZ DSOR 
ATS 

INV ti LDAIM $02 INVALI D SECTOR 

H IEEND HT S 


.'IL TL 0ll16 ALTP 0016 l} AQf'HM C0CD 

OLSC 0004 E1LTK 0003 CDQ C3CC 

CKPf! 0 0 rn CKPL 00 1C CKf'T 00 1C 

CKSH 000r CKSL 00eF1 CLUP c 22r 

CDP PL C1A1 CQ C17B CRC i:: 157 


CHO R 
CTKR 
r.x 
DELA 
DISKMS 
flf'TR 
OS 
r, TSA 
FNDH 
FXCH 
FLSC 
rs 
r. ETP 
GTSC 
IN 
INQ 
INVSEC 
t: LUP 
I NTH 
IQ 
r.: Iss 
1.:TVR 
rm cw 
OVFL 
l'N Tf ! 
f'STL 
nos 
llETRIG 
Fli:>EX 
UCTBIT 
UEHR 
SLUP 
UTARTR 
UTPI 
5WIT 
TCTH 
TJX 
TP XH 
WQTA 
WHTBIT 
\"/SS 
ZERC 

0018 
01'112 
C172 
(;085 
001lll 
0014 
r. 11 7 
001C 
01l 1r 
001A 
0006 
C360 
C028 
C147 
C266 
C279 
110112 
C206 
r.32Fl 
r: 33 n 
c 12r. 
C047 
r.2/\F 
C0C9 
00FEl 
00W 
C1'.': 7 
r.0[11 
C1AA 
0010 
C24E 
C2C 2 
C144 
C06r. 
C0E7 
0009 
170 5 
0018 
CC01 
1!008 
r:2F!l 
00110 

r.H TK 001lF 
CTKS 0013 
DA r. IJFE 
OEU:iS c 13 E" 
nP r. , 1[ 
DRIV r. ll r. 0 
OSOH 01100 
nTSL :.c03 
ENDL 001 [ 
CXC L 0019 
FL TK 0005 
FTYP 000r, 
r: TK X C022 
llEDLEN 000A 
INCA C260 
INTC VT r. 3 r. 5 
t'. EHH C388 
KLlu 	 r.3~9 

LOOK r:37r 
urn C399 
l'DFF r. c0 6 
NEND r. 198 
r:OSEC C1E3 
r.VR UN 00114 
PNTL 00FA 
RCNT 001 [' 
ROT A C C~1 

ROK C1E6 
SAVE P 001n 
SCH.IS K 0 0 0F 
SETL C07F 
sour r.0 94 
STEPIN 0010 
STPO C071i 
sxs r. 20F 
TOTL 0008 
TKIN C040 
THKU.IT 0023 
WEAR C320 
Wl.iEX C2CF 
VIST C3 03 

:. TKP ~ eHJ CTKQ ~~ 11 

r.VTBIN C3f113 r.V TDEC C390 
CALP C2 1D CB c rn0 
8EL r. 083 DI C109 
r PTH 0015 [J P f L ~ 014 
QRVMS K 00 CF QHVTST C!1195 
DSEC 0002 OSTK !Hl!!i1 
DVL UP C09D OVST CC!D 
ERHJ r.0·-6 [RHO C208 
FFTIME C180 FILL CC02 
FQ C3513 FR C35F. 
FWOC C34C COAT C21E' 
CTLUPA C14r. CTLUP[l C150 
f-' IDR 001": HLUP C1FC 
INCT C2AD INITDV C!11113 
INTLUP C01C INVS CJFC 
KIMQOS Cll0~ KIMQ C37A 
LAST C378 LEN ~ 007 
I Oi'.J X C109 LOOP C.~88 

i_ UUP C~8 6 1.~I LSEC 0 07D 
r.:ON CC05 r.:TRBIT 0004 
t.!QAL C213 f\' OCQ C262 
CUTQ C364 OU T C363 
PCH 00 ~ PCL 0 0EF 
PREP C08A PSTH 00 0E 
RQHT C1C 6 RDS f CC00 
HEAD C1CB READER 0005 
HQ c 1fl8 RHST CC!!lil 
SAVK C.36E SAVX C27E 
SECT CC02 SEEX C06!1l 
SETU C2C 0 SKEH C246 
SRET C2f17 ST AHT c 131 
STIMER r.182 STPBIT 002~ 

STHT 1C4F succ C250 
SXT C29D SYNC cc 00 
TGTP 0008 THEEN D C3FE 
TKDT C038 TOUT 17"'7 
THKMSK 003F fSSA 00 10 
WPLS CC04 WP ROT 0001 
WSQ C2DC WSR C2D D 
Wti U C31 1 wsv C3 1C 



Listing 2: Cross-reference table for the symbols in listing 1. I 
OVLUf' 
OVST 

210 
70 

2 16 
142 

219 
15 2 155 211 243 274 305 

560 
:..iYMBIJL DEFINED REFERENCES ENDH 57 537 614 
ll LTH 43 438 476 484 EMDL 56 542 610 
ll LT L 42 441 481 482 r: RRJ 223 213 300 
llLTP 41 FARO 562 529 
f' AOPl\1.1 240 232 E'Xr.H 46 625 
l ' LN KLlC 110 490 r:XCL 45 623 
DLSC 16 5 1 "; FFT IME 356 209 318 
DLT K 1 5 432 5 14 548 FILL 78 569 
r. oQ 733 727 FLSC 18 371 375 622 632 642 
r.DR 734 732 FLTK 17 373 377 519 549 621 638 
r.K PH 53 332 338 FQ 638 635 
r.K PL 52 330 340 FR 641 634 
r.K PT 5 1 343 FS 642 637 640 
r.KSE C 292 FTYP 23 
r.KS l l 20 467 567 FWDC 632 126 522 
r.KS I 27 4 59 464 5 65 595 GOAT 448 443 
CLUP 458 462 GETP 141 145 
r.ONT 542 539 GTKX 139 284 393 
COPP!. 380 374 CTLUPA 3 19 320 
r.Q 348 346 r.TLUP8 321 322 
F RC 329 463 564 r.Tsc 3 17 409 572 
': ROA 40 2 45 248 256 HEDLEN 98 341 
r.D TK 31 147 17 5 179 1 8~ 184 185 250 ll IDR 49 746 750 

262 272 28 1 ll LUP 431 435 
r. TKP 33 263 271 IN 491 415 420 427 431 458 497 
r. TKQ 34 INCA 484 480 
CTKR 35 INCT 536 531 
r. TKS 36 HJITDV 130 
CVT 0 IN 721 124 INQ 501 493 
r.V TOEC 692 125 672 INTCVT 7 19 668 680 
r.x 343 337 350 HJTLUP 132 134 
DA 273 INVS 765 724 741 754 759 
DALP 449 451 456 HJVSEC 109 
no 274 275 KERR 685 669 67 1 681 
DEL 191 159 160 KIMDOS 10 
DELA 19 5 188 310 t: IMQ 6?3 688 
DEL SL 3 rn 312 KLUP 517 521 
DI 279 252 KS ti 706 704 
DIS KMS 1 07 223 LAST 672 683 
OP 288 280 LEN 19 333 455 478 530 587 613 618 
nPTll 40 331 440 447 526 536 538 615 620 

~ OPTL 39 329 442 445 524 533 5 34 543 LNTH 61C 523 
'< 612 LOOK 680 
~.,, 
"' 0 

r~P TR 

ORIV 
38 
243 

453 
236 

589 LOOX 
LO OP 

369 
198 

122 
199 

379 682 

@ 

"' :'l m .,, 
" 

n RVMUK 
f' RVTUT 
ns 
lli::iOR 

95 
207 
285 
12 

153 
279 
253 
246 

156 

283 
762 

l.Q 
LS LJ 
1.UUP 
1..: IL SEC 

62 0 
697 
196 
93 

6 16 
699 
201 
1% 

<T 

g· 
c;· 
~ 

nSEC 
OSTK 

14 
13 

2 30 
172 
5 50 

296 
233 
582 

376 
378 
694 

428 
422 
742 

496 
426 
752 

702 
517 
755 

734 
547 

~: I:Ob 

1!. 0FF 
1,IQN 

2 90 
73 
72 

293 

167 308 

" n 
OlS A 
OTSL 

54 
79 

744 
158 

756 
161 166 2 78 

r: TR OIT 92 3 0'1 
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Canned Programs are Only a Beginning. Pre­
programJTied disks and cassettes are a terrific way 
to get s tarted in micros. But they're just a s tart . 
The best thing about owning a computer i pro ­
gra mining it. Yourself. 

UniversihJ Softzvnre makes 
it easy. Using compact, 
easy-to-u nderstand 
Microsoft BASIC, 
University Sofhuare has 
selected the best work 
of scores of different 
authors to create this 
spiral-bound, five-volume 
set of the programs you 
most want to have. All 
you have to do is sit 
down at the keyboard 
and enter them. 
Software for People.The 
problem with BASIC as a 
language is that it was de­
veloped on timeshare and 
other large capacity 
computers. But Microsoft BASIC was specifica lly 
designed to run on micros; it's fast, it's simple, 
and m emory requirements are minimal. 

All the programs in the U11iversity Software s t 
were written on micros, fo r micros . 1f you own a 
TRS-80, Apple, Texas In b·ume nts, Atari, Com­
modore PET, Sorcerer, or Ohio Scien tific micro, 
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University Software gives you 

these programs were designed to work right ­
the first time - on your machine. 

What' s more, they're program s you can use. 
Th Sma ll Busin ess tex t contains programs to 
help you look at interest rates every possible way, 
a materials inventory program, a touch typing 
course and a small business accounting sy ten1. 
But that's only the beginning. Among the Educa­
tion etnd Scientifi c progrnms, you'll find a speed 
reading course, et Pre ident's quiz, a math educa­
tion program , and programs to help yo u learn 
Engli h and build yo ur vocabu lary. The two vol-

A University Software Sampler 
/-Jere is n s111nll sa111pleof theprograms you 'll get i11 encli 
of t/1 e fi'ue University Softwetre volumes. 
/I OME & L'CO IQMJCS - 14.95 81111/i·stm· Gnlncticn: Ym1hn ve to reach 
Trx l [drlor : Compt1se C\ ll d correc t Eilr th passing m;iny Cylon slntilm::- . 
your notes. leller~. invokes. . .. Plus 17 more! 
Ulililil'S: Elec lri , \\'a l<:r, phone, i;as 
and lrilsh bills ..:ontrol. fOUCAT/01 & SCJE rtFIC-SJ./.95 
T.·1111wnH11rc• C1111l1L'r:>im1 : Le ts vou Aslrmwmicnl C,>m1111ta tim1.s : Compu te 
(rnner t diffc:rcn t l !!mp~r,1 l urc u iiits . the positions of th e p la n e ts; dra\\' 

/: /1 ·rw1/ Calrn dnr Relums th e dav of orbits. 

ll w WL'l'~ frn· n ~ivt..·n d,11e . ~ Pythnxort'tlll Tlu:orc111: R.:vil-' \\" g,·,1111 · 

l<t•d]lt':> B,~,~ : $(.•ls up ret:" ipes on cas· etry theorems. 
sdk t.1pl.' . ll't1nl S1·nrc/1: Spelling pu:ok-. 
C/11·.-k111s .-kc"w1/: Checkbook amlysis. Q111111 t11111 Clmni;;try: Compute quan ­
. . . Plus 9 more! tum numbers of a n a tom . 

Prn$rn111 1\1nim~,.,.: Load and ru n mul­
tip le progra 1ns.TUN & GAMES Vo lume 1- $14.9:; 
... Plus 21 more! 

S)lllft' J~nfl ': You nunmilnd Fedcr,1lion 
Trndi n g Ships in lhe A5leroid Bell . 

SMALL BU INESS - S./9.95Mn;lt'r11rn11/: Plavt-rsattcmpt to figure 
Mort>n~·· Aunlysis: O ut puts loanou t one annthtir's combinations. 
tables.C11111/>n/ : 13.Htlc ga m e employing 
01stri1111t io11;; M11111'i11g: Maintains li­numbered board on screen . 
brary of d istribution fun ction s./3i"r/111fil111 : Plwsical, em o ti ona l and 
Billi1ig System: Creates ilnd m anagesinte llectual patterns . 
data base contil in ing bills . Mcrc/1m1t ol Ve1111s : Make m on ey in 
/11 vesl111c11t Mmingcmeul: Ana lysis ofou ter space. 
stocks, fu nds, debentures, real es tate . . . . Plus 10 mo re! 
5111111/ 811 si11ess Acco1111ti11g : Pos ts in· 
come and expenses, print s trial bal· 

FU & GAMES Volume // -$14.95 ance; chart of accounts . 
Bln<'kjnck: The fa mous card ga m e. Tnx: Federal Income and F. l.C. A. 
W111·/d l'l\lr Ill : War game. taicc . 
Bridg,•: Deals four ha nds on creen. . .. Plus 22 more! 

Act now for your FREE BOOK 
You can order each of these 
volumes separa tely N OW 
through Folio Books. But if you 
call today and order the entire 
se.t, w '11 include Microsoft 
BAS IC, a standard inh·oductory 
guid e to the use of the language 
by Ken Kn cht ab olutely FREE. 

Oj(cr cx1•1n'S }11111' JU, 1980 

http:rtFIC-SJ./.95


• 

105 Microsoft progranzs. For less than a buck and a half apiece. 


umes of Fun & Games programs offer a total of 35 
gam s and gra phics to challenge every level of 
skill. Fi nally, the Home & Economics text con­
tains the programs you need to help you rnanage 
your life more efficiently-an appointments 
calendar, metric conversions, and programs to 
help you balance your checking account and 
budget the family income. 
Do Your Pocketbook a Favor. Jt's thi si1nple: if 
you input your own programs, you ave money . 
Lots of money. Preprogrammed cassettes and 
disks nowadays cost anywhere from $10 to up­
wards of $50. And if the program you want i not 
available in a format for yom computer, you're 
just flat out of luck . 

If you buy the entire set of University Software 
programs, on the other hand, you get 105 pro­
grams for $139.75-about $1.33 each. Plus, there's 
a conversion appendix in the back of encli volume 
to help you convert any Microsoft BASIC pro­
gram written on one computer to run on yours. 

Do Yourself a Favor. To realJy master and under­
stand your computer, you can't be content to sit 
back and Jet it do alJ the work. You've got to roll up 
your sleeves and accept the challenge to yom own 
creativity. UniversihJ Software programs will help 
you run your life. And they'll help you grow. 

You can order any of the University Software 
volumes separately, but if you act now and order 
the entire set, we'll include Ken Knecht' Mic­
rosoft BASIC, a complete inh·oduction and tutorial 
book on programming in Microsoft BASIC, 

We'll jump right on your order. There's only one 
p lace you can get the entire University Software set 
hipped directly to you almost as soon as you call : 

Folio Books. We are specialists in computer book 
for micro and mini computers, and hones tly be­
lieve that Universi ty Software is the finest set of 
application Microsoft programs available to the 
general public. 

Call us today. Do it for yourself. 

ORDERING INFO RMATION: Call toll-free 
(800) 423-4864, M-F 9-5 p.m. Pacific Time. Mail 
order: include name, address and telephone. M/C 
and Visa customers include: your name as it ap­
pears on your card, card number, expiration date. 
AJJ orders add $1.00 per volume for shipping and 
handling. California residents add 6% sales tax. 
We ship UPS or Parcel Post . Introductory offer: 
order 3 or more volumes and receive a 10% dis­
count; order all 5 and we also pay shipping any­
where in U.S.A. 

(800)423-4864 

In C 1liforn ici rn ll collect: (213) 795-5224 
U11iversity Softwnre is available from 

Folio Books 

FREE! It's yours-a $10 value- just for ordering P.O. Bm, 4100-H, Los Angel es, Cciliforni<1 90041 
the whole University Software set at on time. U11 ii,·r,;ity S11fh"'1n' A/,;o A1•nilnbh' nt Lt•nrling Cump11 t~r Sfon,,; E«erywl1cr,•. 
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Listing 2 continued: ~ 
'< 	 1.: TVR 158:;:; 

rJEND 376"' 0 	
IJO AL 444@ 

Ol NDCQ 4 85 
~ :wcw 537 
m .., 	 :JOSEC 417 
c 
~ CUT 647 
g nu TGI 648 
;;· DVFL 237 
~ 
~ DVRUIJ 111 
~ 	 PCH 6 0 

Pr.L 5 9 
PNHI 62 
PtJT L 6 1 
PR EP 230 
PSTH 30 
PS TL 29 
HCN T 50 
llOA T 400 
llOS 404 
ROST 67 
ROT A 68 
HEAD 40 6 
RE AO EH 112 
RETAIG 220 
RQK 420 
RGI 4 12 
HAST 71 
RSEX 388 
SAVEP 47 
SAVK 660 
S/\VX 5 13 
bCTE1IT 10 1 
S c Tl.:S K 97 
srcT 69 
LlF:EX 172 
JERli 473 
SETL 187 
bETU 546 
LlK [A 46 9 
Ll LUP 5 4 7 
LlOUT 2~3 
LlAET 541 
GT /\HT 304 
:.; T/\HTA 313 
Ll TEPIN 96 
c.Tif.lf:H 357 
STPflIT 102 
;., TP I 170 
LlTP O 18 3 
GTRT 06 
succ 47 5 
LlWJT 255 
LlXS 52 2 
~XT 528 
LlYNC 76 
TCT fl 22 
TC: TL 21 

154 
372 
439 
477 
535 
410 
577 
6 49 

237 
383 
381 
687 
685 
123 
382 
380 
405 
370 
390 
449 
452 
472 
398 

4 16 
413 
414 
119 
2 15 

121 
210 
295 
294 
286 
4 7 1 
148 
540 
4 24 
552 
176 
545 
285 
3 06 
157 

160 
18 1 
177 
673 
468 
2 49 
5 53 

407 
446 
444 

483 

581 503 590 596 

693 697 
706 712 713 
380 557 
626 
510 624 
470 
389 39 1 392 396 397 
395 
49 1 648 
501 

369 
2 17 

670 

722 
494 
394 

182 
544 
4 2 9 4 65 

186 

527 
525 

Tr, TP 
TllEEfJD 
TJX 
TKIN 
TKDT 
TOUT 
TPXll 
TRKLMT 
TAKM!jK 
TSS/\ 
wnT 11 
\'/EAR 
IV PLS 
WP ROT 
VIATOIT 
l1S[X 
\'/SQ 
WSA 
\'/SS 
llST 
IVSl.J 
1·1sv 
ZERO 

·: PconE US/ICE 
6)* 

IJCC 11 
llMI 1 
r.MP 10 
DEX 8 
INX 5 
LO A 05 
rJOP 3 
PLA 7 
Ll8C 4 
STX 3 

~ noAESb ~ODE 

AY 0 
zy 0 
IY 3 
!JONE 362 

2~ 

766 

04 

155 

152 

85 

44 

100 

99 

55 

77 

604 

80 

m s 
91 

5 57 

563 

564 

577 

582 

509 

595 

9 4 


lABLE 
AO C 9 
ncs 22 
f1NE 31 
CPX 3 
DEY 3 
HJY 3 
LOX 14 
ORA 3 
PLP 5 
SEC 10 
TAX 3 

DCC UREN CES 
r.x 0 
IM 74 
l 97 

197 
139 
141 
190 
336 
235 
173 
735 
65 1 
573 
574 

273 
120 
550 
561 
579 
586 
593 
599 
309 

140 
183 
2 12 
345 
753 
234 

178 

292 
466 

423 

358 
566 

695 

528 

334 342 347 4 30 448 513 

ANO 15 
nm 22 
f1 PL 4 
CP Y 4 
ECH 3 
JMP 1 5 
LOY 5 
PllA 5 
AOL 7 
SEI 1 
T/\Y 4 

l\SL 12 
r.: IT 3 
CLC 12 
DEC 2 
INC 6 
JS H 4 3 
LSH 9 
PHP 2 
RTb 28 
S f A 59 
f Yr. 1 

lX 13 
I X 0 
A 27 



the FIROToftheNew Generation 

Our innovative Z-80A CPU board is truly the first of a new generation of 5-100 bus equipment . . . a 

generation that's designed to accomodate multi-user setups and other high level industrial, scientific, 
and commercial applications. 

This CPU card contains all the good Z-80 features of other boards, but also features full compliance 
with the proposed IEEE S-100 bus standards, provision fo r adding two ROMs for 4K to 8K of on-board 
ROM (2716 or 2732 - not included with board), power on jump to any of 256 boundaries, on-board ful­
ly maskable interrupts at port FE (hex) for interrupt driven systems, 2 or 4 MHz operation, power on 
clear that generates preset and slave clear according to IEEE specs, selectable automatic wait state inser­
tion for servicing M1 * instructions - MRQ * - 1/0 RQ · - or the on-board ROM (individually or severally 
selectab le), non·maskable interrupt on bus pin 12 as per IEEE specs, and we've also included on-board 
IEEE compatible extended addressing at port FD (hex). 

These advanced features give you the power you need fo r future expansion, as well as the system 
flexibility that comes from superior design .. . but perhaps best of all, the price is competitive w ith 
boards that do a whole lot less. The Z-80A CPU board is available for $225 unkit, $295 assembled, and 
$395 for units qualified under our Certified System Component program. 

Next month: The second new generation CPU board, featuring our 8085.'8088 dual processing technique, as well as the Spectrum 
color graphics board. Please do not call fo r information on these products; send an SASE and we'll send the info rmation to you. 

SEE COMPUPRO PRODUCTS IN PERSON: Many of these products are stocked by finer 
computer stores world-wide, or write us if there's no dealer in your area. 

rack mount 
fusehold, heavy-duty line filter. 

$100 CSC 

$324 CSC 

IJO BOARD 
$324 CSC 

more power than 

any memory board. Specify Z·BO or 

HIGH PERFORMANCE S-100 MOTHERBOARDS 
6 slol: $89 unkit, $129 assm 

tors 

'•~'fJlO l 'f N.lm~• 

~ 

111 U,1111.. 

12 slot: 5129 unkil, $169 assm 19 slot: 5174 unkii, $214 assm 

Ideal fo r use with the above enclosure. Unkits have edge connec· 
and termination resistors pre-soldered on place fo r easy 

assembly. Meets or exceeds IEEE S-"100 specs; includes true active ter· 
monation, grounded Faraday shield between all bus signal lines. and 
edge connectors for all slots . 

LOOKING FOR MEMORY? 
Our boards are static, run up to 5 MHz, meet the IEEE 5-100 stan· 

da rds, low in power. and include a 1 year warranty. Choose from 
unkit (sockets, bypass caps pre-soldered in place), assembled, and 
boards qualified under our high-reliabili ty Certified System Compo­
nent (CSC) program. 

!JU\\,\ i-..:. JtC\ Uti \.it 

8K Econoram ' /I A 5·100 $169 
16K Econoram XIV S·100 (1) $299 
16K Econoram X-16 S-100 $329 
16K Econoram XlllA-16 5·100 (2) $349 
16K Econoram XV-16 HS (3) $339 
16K Econoram IX-16 Dig Grp $319 
24K Econoram VllA-24 5-100 $449 
24K Econoram XlllA-24 5·100 (2) $479 
32K Econoram X-32 S-100 $599 
32K Econoram XlllA-32 S-100 (2) $649 
32 K Econora m XV·32 HS (3) $649 
32K Econoram IX-32 Dig Grp $599 
32 K Eco noram XI SBO BLC n/a 

-----• tconor.tim L!!. ,, 1t.l dcm.1tl. c11Godbout Eleclronio . 

11 I ~li'Hll t'tl ,1d1fr,, -... 11 1 ~ f.H ,u kJ r<."-, lmr~} Ad1lt-.•)...1h l1;.> vn ·H. h t 1tHw.l,111f'\ 

p) <.urnp.;1t11Jh• w11h ,10 U.mk '!>L'k•ll 1'Y'!olern:. (C...: 11,11111•nw:-u . Atphil i\\1tm. lit.), .1dth t.·~~blt.• ml -1 ),, 
lttJu11,J,ttu·.,, 

!>t•h"f. I llj) llll' l !IH U l \ l llL'l 1 \t.'11' 11 1~l l! lt'l110ry ~y~ t.'11''!> ~l l'oll l'f lh.111 O~ t.. 

TERMS: C.11 rQS ,\dd IJll. AllO\\' l'\' \1 lot sh1pp1nµ, ~~cess refu 1'ld<'<l . 
\l l' A' M.-lS l e- rdMr ~~· t. '1 11 u u1 l 4 hour o rder lk'S~ ;:u 
fol ISi 562·0&36 COO O t... w ith Slrt>et :.ddrl'SS fur UPS. Sale p 11c.eo;. 
~rnxl 1l11uuuh 4..rn N 11u mth ul 111a).:..1l111e; 0 1he r pri ces .m~ subjl"C" l 
to ( h.,m~e \\ 11hou1 no llt.. e . 

GmpuPro™ trom 

Bldg. 725, Oakland Airport, CA 94614 (415) 562-0636 

A'~m CSC 

$189 $239 
$349 $429 
$379 $479 
$419 $519 

399 n/a 
$379 11/a 
$499 $599 
$539 $649 
$689 $789 
S729 $849 
S749 n/a 
5679 n/a 
n/a 51050 

-----­

THE GODBOUT COMPUTER BOX 
$289 desktop, $329 

Quiet fan, dual A C outlets and 
black anodized front panel, and card guide. Ask about our matching 
power supply. 

·...:....;._.~~~~~~~~~~~~~~ 

S-100 2708 EROM BOARD $85 unkit 
4 independently addressable 4 K blocks. Includes all support chips 

and manual, but does not include 2708 EROMs. 

S-100 ACTIVE TERMINATOR BOARD $34.50 kit 
Plugs into o lder, unterminated mo therboards LO improve performance. 

S-100 MEMORY MANAGER BOARD 
$59 unkit, $85 assm, 

Adds bank se l ct and extended address ing to o lder 5.-100 machines 
to dramatically increase 1he avai lable memory space. 

2S "Interfacer I" S-100 1/0 BOARD 
$199 unkit, $249 assm, 

Dual RS-232 ports with iull handshake. On-board crystal timebase, 
hardware UARTS. much more. 

JP PLUS S "INTERFACER 11" 
$199 unkit, $249 assm, 

Includes 1 channel of seria l 1/0 (RS-232 with full handshake), along 
with 3 full duplex parallel ports plus a separate status port. 

PASCAlJM '" + MEMORY SPECIAL 
PASCAL can give a microcomputer with CP/M 

many minis. You can buy our totally standard Wirth PASCAIJM'" 8" 
diskette, with manual and Wirth's definitive book on PASCAL, fo r 
$150 with the purchase ol 
80S /80S5 version. PASCAUM'"' avai lable separately for $350. 
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Text continued from page 158: 
particles from the head surface. In 
addition, this operation insures that 
the head is on the proper track. 
Another three reads are attempted; if 
this fails, the data is assumed to be 
unrecoverable. 

The memory locations that must be 
initialized before a read operation are 
given in table 4. 

The write routines write a con­
tiguous block of memory to the disk 
on the required number of sequential 
sectors. They are also responsible for 
calculating the forward and 
backward links and the check sum for 
each sector. Each sector except the 
last contains 256 bytes of data; if the 
number of bytes to be saved is not an 
integer multiple of 256, the last sector 
may be shorter. Each sector is preced­
ed by 16 bytes of Os before the sync 
character. This is followed by the sec­
tor header, the data, and the trailer. 
No read operation is done after 
writing to verify the data, because the 
infrequency of write errors does not 
warrant the extra overhead . 

The memory locations that must be 
initialized before an area of memory 
can be saved on disk are given in 
table 5. 

Control Routines 
The routines SAVK and LOOK 

provide the interface between the user 
and the disk routines. These routines 
expect the appropriate information to 

Hexadecimal Contents 
Address 

0016, 0017 Beginning memory
address (optional; 
substitute 0 to use 
address stored in the 
disk file)

001C,001D Drive/Track/Sector
(DTS) number of first 
sector in the file being
read 

Table 4: Information required to read a 
file into memory from disk. The file 
being read into memory will begin at 
the address pointed to by hexadecimal 
memory locations 0016 and 0017. 
However, if the contents of these 
two bytes are 0, the file will be loaded 
into memory beginning at the address 
stored with the file. The DTS number 
is stored here in binary-coded decimal 
format, with the high-order byte 
stored first. 
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be preset in memory by use of the 
KIM keyboard. The only incompati­
bility with the Percom MINIDOS 
routines here is in the indication of an 
omitted value. The Percom routines 
use the value hexadecimal FFFF to 
indicate a field not in use, and 
KIMOOS uses a high-order byte of 0. 
This is not important since the 6800 
and 6502 microprocessors store their 
high- and low-order address bytes in 
the opposite order and are not com­
patible anyway . 

The control routines SAVK and 
LOOK convert their parameters into 
the proper format where necessary 
and call the disk subroutines. Upon 
return, these two routines display the 
results of the requested operation on 
the KIM display and return control to 
the KIM monitor. The information 
displayed is either the OTS number of 
the last sector read or written in 
decimal, or FFnn, where nn is an 
error code. The error codes are given 
in table 6. 

Interrupts 
In any system, it is often desirable 

to use interrupts for various pro­
cesses. Because KIMDOS is involved 
in time-critical functions when doing 
disk input/output (1/0), an interrupt 
at the wrong time could cause cata­
strophic errors . Therefore, the non­
maskable interrupt (NMI) line cannot 
be used during disk 1/0. 

However, KIMDOS does allow for 

Hexadecimal Contents 
Address 

0008, 0009 Beginning address of 
memory to be saved 

OOOA File type
0019, 001A Execution address 

(optional ; use 0 to omit)
001C, 001D Drive/Track/Sector 

number of fi rst sector to 
be written 

001E, 001F Ending address of 
memory to be saved 

Table S: lnfonnation required to save a 
file . Th ese are the hexadecimal 
memory locations that must be set 
before the SA VK (save a file) routine 
from listing 1 is called. The DTS 
number is stored here in binary-coded 
decimal format , with the high-order 
byte stored first . 

the use of the maskable interrupt re­
quest (IRQ) line. This is done by sav­
ing the status register and disabling 
the IRQ line before starting any time­
critical functions. The status register 
is then restored after the critical func­
tion is completed. This causes the ser­
vicing of the IRQ interrupt to be 
delayed for as much as 20 ms at a 
time. Any interrupt-driven system 
that can tolerate this limitation can 
function properly with KIMOOS. 

Testing 
Since the drive and controller both 

come assembled and tested, the 
checkout procedure is relatively sim­
ple. The only equipment I used was a 
logic probe and a multimeter. 

The first step is to connect the drive 
and controller to the KIM bus and 
verify all power-supply voltages. 
When they are correct, basic com­
munication with the controller can be 
verified by entering the hexadecimal 
address CC05 via the KIM-1 keypad. 
This should start the motor and keep 
it on until the address is changed. If 
the motor does not start, then there is 
probably a bad connection to KIM. 

Next, the motor-off pulse can be 
checked by pressing the + key on the 
KIM keypad to increment the address 
on the display to hexadecimal CC06. 
This should turn off the motor imme­
diately. The motor time-out circuit 
can be checked by entering hexa­
decimal CC05 on the KIM display, 

Error Code Message 

0 Disk missing (given after 
read or write operation)
Disk protected (given 
after write operation
only) 

2 Inva lid sector number 
(given after read or 
write operation) 

3 Blank sector (given after 
read operation only) 

4 Disk overrun; attempted 
to write more than 349 
sectors 

S Permanent read error 

Table 6: List of disk-related error 
codes. If a read or wn'te operation ends 
in failure, the left four digits of the 
KIM display will read FFnn, where nn 
is one of the error codes listed in this 
table . 



------

The 1980's: Hard Disks 
for your Microcomputer! Cromemco, North Star and other S-100; 
TRS-80 ; SuperBrain ; Apple, Alpha Micro, et. al. ... 

Cromemco Z-2H 
Fu/111 -megabyte Hard Disk System 

• Fast Z80A 4 MHz processor 
• 11-megabyte Hard Disk Drive 
• Two Floppy Disk Drives 
• 64K RAM Memory 
• RS232 Special Interface 
• Printer Interface 
• Extensive software available 

CROMEMCO HOD 
11 /22 megabyte Hard Disk System, 
for use with existing systems. OMA 
controller , transfer rate of 5.6 mega­
bytes per second. 
HDD-11 , single drive, List $6995 

OUR PRICE $5,939 
HDD-22, dual drive, List $11 ,995 

OUR PRICE $10, 189 

NORTH STAR HD-18 
18 megabytes !expandable to a 4-drive system!. 
Nonh Star uses a tr ied-and-proved 14" Century 
Data Marksman. The interface is through the 
North Star parallel port and runs with exist ing 
software. List $4.999 

OUR PRICE $4, 199 

CORVUS for TRS-80/Apple/S-1 00 

The Corvus and Lobo intertaces use the new 
IMI 7710 8"' Winchester with 10 megabytes of 
formatted storage. Either system is available 
from MiniMicroMart. The Corvus is $5,300 list 

OUR PRICE $4,795 

MICROAGE 
MicroAge has for some t ime been marketing 
hard disk interfaces to the North Star Horizon 
and to the Alpha Micro System. They have U· 

tilized the Kanan controller with two popular 
drives: The Control Data 9448 (PHOEN IX) 
w ith 32 megabytes of capacity and the 
Fujitsu M-2201 with 50 megabytes. 

J:: ITHER MODEL. List $9,995 . . $7,495 

Call us for 

Dynabyte and Vector Graphic 


MICROMATION 
Comes another array of l1ard disks. utilizing 
14" Shugarts. Their model MD-I utilizes 
the Shugart 400 1, which provides for over 10 
megabytes of forrnatted storage. The Model 
MD-II util izes a Shugart 4008. and provides 
for over 20 megabytes of formatted storage. 

MD-I, Li st $5,995 . our price $5,095 
MD-11 , List $6,995 ... ... .... $5,945 


XCOMP KB10 
One of the early firms to bring a hard disk to the 
S-100 bus, it interfaces to the popular. remov­
able cartridge types of disk drive. which have 
become an industry standard for mini-computers 
over the past few years. They supply a system 
utilizing the top-loading 5440-type of cartridge. 
These drives have been traditionally available 
with one fixed drive on the bottom with a 
removable cartridge on top. Some operate 
at 100 tracks per inch, with a high-density one 
operating at 200 tracks per inch. The high­
density unit allows storage of 5 megabytes per 
cartridge, or 10 megabytes per drive. The 
XCOMP controller provides for handling fou r 
drives. for a total capability of 40 megabytes. 
Since the top cart ridge is removable, back­
up is simple, fast, and practical. 

CALL US FOR PRICE! 

List$9995 $8489
MiniMicroMart price: 

MORROW THINKER TOYS* 
DISCUS M26™ 

26 megabytes of formatted storage (expand­
able to 104 megabytes) . The system is com­
plete w ith Shugart SA-4008 14" Wincl1ester , 
cabinet, power supply. controller board , and 
CP/M 2.0. It features a 512-byte sector buffer 
on board; each sector can be ind ividually 
write-protected for data base security. The 
S-100 controller incorporates intelligence to 
supervise all data transfers and communicates 
with a CP/ U via 3 1/0 ports (command. 
status. data). The contro ller has the ability to 
generate interrupts at the completion of each 
command to increase system through-put. 
List $4 ,995 

ONLY $4,199 

SHIPPING AND INSURANCE: Most Hard Disk 

Systems are shipped freight collect. 


All prices subject to change and al l offers sub­

ject to withdrawal without notice. 

Prices in this ad are for prepaid orders. Sligh tly 

higher prices prevail for other-than-prepaid 

orders, i.e .. C.O.D., credit card, etc. 


- WRITE FOR FREE CATALOG ­

~MiniMicroMart, Inc.• 

1618James Street, Syracuse, NY 13203 (315) 422-4467 TWX 710-541 -0431 
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listing 3: Listing for program TEST. This program executes a given KlMDOS routine 
(see documentation at the beginning of the listing) depending on which key on the KIM 

Hard sectoring means that keypad is pressed. 

sector boundaries are 
detected by means of 
holes punched in the flop­
py disk. 

followed by another address. The 
motor should run about 3 seconds 
and stop . 

Now the sector-counting circuitry 
can be checked. With a disk inserted 
in the drive, enter hexadecimal CCOS 
and then hexadecimal CC02. The 
rightmost digit of the KIM display 
(which shows the low nybble of the 
contents of hexadecimal location 
CC02) should be rapidly changing as 
long as the motor is running. When 
the motor stops, this digit should con­
tain a decimal digit (0 thru 9) indi­
cating the last sector passed. 

After all of the previously mention­
ed tests have been completed, the 
software can be used to do further 
testing. The TEST routine, given in 
listing 3, is included for this purpose. 
TEST does a static test of most of the 
controller functions and their interac­
tion with various subroutines within 
KIMDOS. It uses the number of the 
key pressed on the keypad as an index 
into a table of subroutine addresses. 
From there, it does a subroutine jump 
to the routine thus addressed. 

Upon return, the TEST routine dis­
plays the value of the accumulator in 
the rightmost two digits of the KIM 
display. It also displays the value of 
the carry flag in the left four digits ­
FPFF for carry set and 0000 for carry 
clear. (This is done for those routines 
that return the carry flag set as an 
error indicator and use the value in 
the accumulator as an error code.) 

Execution of the TEST routine 
begins at hexadecimal 0200. The 
appropriate data must be set in the 0 
page for the subroutines to be tested. 
Some subroutines must be used 
together. For example, the motor 
must be started and the drive must be 
selected before the head-movement 
routines will work. To add more 
subroutines, increase the value in the 
compare instruction at hexadecimal 
location 020C and add the appro­
priate addresses to the end of the 
table. 

The final test that I had to do was 
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Hexadecimal 
Address 

IHHI 1: 
0 002 : 
0 0 0 3: 
ll IHlll : 
0005 : 
00~6 : 

0 il07 : 
01l 0 B : 20 0 0 
lil 1Hl9 : ~000 

0 01 0 : 200 0 
00 11 : 2 0 00 
11 0 12 : 2000 
lllil13 : 21Hl0 
0 0 14 : 2000 
00 15 : 
00 16 : 
0 0 17 : 
00 18 : 
0 0 19 : 2000 
1Hl20 : 2000 
1Hl2 1: 21111 0 
0 0 22 : 
002 3: 
11 0 211 : 
0 025 : ~IHJll 

0 11 26 : 2000 
0027 : 2000 
0!il28: 2000 
111129 : 201!0 
0030 : 2000 
003 1: 
lil 0 32: 20110 
11033 : 
003 4: 2000 20 1F 
0 035 : 2 0 03 20 6A 
01136 : 2 0 06 cs 22 
0 037: 21illil8 F0 F6 
0~30 : 21ilr.A 85 22 
0039: 21l0 r. C9 00 
0 011 11 : 21ilOE r.n F0 
0ll ll 1 : 2010 0A 
0 0112: 20 1 1 AA 
0 0113: 2012 [10 32 
001111: 2015 HS 20 
0~145 : 20 17 EB 
00116: 2010 r.o 32 
00117 : 201r. 85 2 1 
0~4A : 21il 1n 2v. 2r 
011119 : 2112 ~ B~ r9 
0 050 : 2r.22 A9 FT 
005 1: 23211 00 1'1 2 
0~52 : 2 1il26 A9 00 
01'153 : 202 A 85 rA 
00511: 202A 05 ro 
011 55 : 202C llC 00 
0056 : 202r 6r. 2~ 

0 057: 
0 1158 : 2032 22 
0 1159 : 2033 r.0 
0 060: 20311 0C 
l'lllfi 1: 2035 c o 
1'1 062 : 2036 J 1 
0063 : 2037 C1 
00"4 : 2 1'!30 JU 
lil!il65 : 2113? Cll 
0 1166 : 21ilJA 110 
0 067 : 2 0 3El C0 
0MB : 2 1l 3C: 60 
l'lll 69 : 2~3n r.0 
0 070: 203E 117 
1Hl71 : 20JF C1 
0 072 : 20110 llF 
0 07 3: 2 04 1 1 c 
lil 07L: : 
lilll 7 5 : 
0 376 : 

l:ETK 1F 6A 
Jt,:P P 2 02 F 
l'HEP r. 011 c 
ti T AR 2 1'1 0 0 
TK I N C011 0 

Object Label Instruction Operand Commentary 
Code Mnemonic 

[ [!:H : 	 HOu TINE TC ! [ti r f HE BAt>IC OISK 
ORI VfH tiUnHOUfI NE8 

8UOROUTINE8 uroEH TE8T 

8Ur. AOORE:;ti KE Y# 
CTKX 5Cl!l22 ~ GD ro !HACK 0 
PHEP " $ CQ:0C 1 PHEPAHE OHIVE FOR 1/0 
STAH f " 5C 13 1 2 S U \ H T MOTOR 
TKO T * 5 C0 3B 3 MOV E HE AD our 1 
TKIN * $C 01111 II MO VE HE AD IN 1 
8E EX * 5C061l 5 FI NO rH ACK H J 0 1 
r; T!,jC • sc 1117 6 F I ND tiECTOH lN 02 

7 RETURN ro KI M 

K I M AOORnibEti 

..tiC NO $ 1F 1F ..CETK $ 1ri'>A ..K lt.1 $1CllF 

l [ HC PAGE STOR AGE 

TO AD • 5 0 020 

TroQ • se021 

ti AKE • 501122 

f'NTH .. 500F B 
..PIHL 500F A 
INll $00F9* 

r.Rr. $200 0 

1F JSf1 bCNO LITE 0 18PLAY 

1F JtiR GE TK rET KEY 


r. r.IP l ti AKE DEOOUNCE 
r.EQ ti! AH 
ti TAl s ,~ K E 

cr~f'IM 500 VALID? 
OC v 8f 1\11 r:o 
f,8LA YEb , ~ULTif'LY IJY 2 
TAX TO GET INDEX 

211 	 L OAAX T f.ElL ~DVE OBJECI AD OHfb ti 
ti fA Z TCAD TC JUI.If' VE"C f OH 
INX 

20 	 L OAAX T AElL 
ST AZ ror· 

20 	 J8H Jt.IPf' r. ALL tiU8HOU f INE 
tifAL I NH 
LOAIM 5ff" ERHl)K I- LAC 
OCti ti TOA nH ANCH !JN EHHCH 
LOAIM 500 conn FLAG 

8Tr.R 	 tiT AZ Pr! T L 
ST AZ f'Nlil 

20 JMP tiTAH 
00 Jl,IPP J MI TOAD 

TAB L r:TKX 
r. TKX I 
PREP 
PH[P I 
ST AHT 
8T AH T I 
TKO! 
TKOT 
TKIN 
TKIN I 
tiEE X 
SEEX I 
CTtiC 
GT tiC I 
KIM 
KIM I 

r.TKX Clil22 CTti C C 1117 INH 0 0F 9 

KIM 1CllF PNT H 00 FB PNTL 0~ F A 


SAKE 0 022 SC NO 1F ff tiEE X C% !1l 

ST ART C1J 1 STO A 202 8 TAB L 203 2 

TKOT c 0 3 n TOAD 00 2 0 TOQIJ 0~ 21 




Diablo introduces 

thefirstprinterthatruns 


onfu11rwheels. 

The Diablo 630 printer is the most versatile printer you 

can get. 
It's the only one that gives you a choice of4 different 

interchangeable print wheels and over 100 different type styles. 

Every 630 works just as well with a 96-character plastic 
daisy print wheel as it does with an 88, 92, or 96-character 
metal daisy print wheel. 

The 630 also has fewer moving parts than competitive 
printers, which makes it exceptionally reliable. 

This new addition to our line offers unsurpassed print 
quality. Compatibility with existing Diablo supplies. And 
automatic bi-directional printing. ~J-c:Af 

The Diablo 630 printer. .. .--::-- - - -­
Probably the best thing to r-· _A.1."""":'"""'~~~~~~' -

happen to printing since we , .•;, 1:;~f:£~:.\t..;1.,''jfi' . "" ' .. . 
~ -t::= __.,_____,, - ~~ --~-=-""'· ~ ..... -­re-invented the wheel. 

Diablo Systems 

Vi>i• U5 .11 NCC Ooo•h 1631 and Pmon>I Computing Ii 1ival Boo•lu 79 & 80. 

Di•bloOO •n<l XEROX ,,,. ir:idrnmk> of Xl'.llOX COltl'< ll i\'110 . XEROX 
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to read and write data using a floppy 
disk previously recorded in the 
Percom format. I did this to confirm 
that the KIMDOS software produces 
results using the controller board and 
disk that are identical to the results 
produced by the Percom 6800 code. 
Since I found this to be the case, no 
one using KIMDOS needs to repeat 
that test. 

Error Recovery 
As in all systems, there will occa­

sionally be unrecoverable errors. The 
Percom format allows for recovery of 
broken files. Since each sector con­
tains the DTS number of the first sec­
tor of the file, each sector can be 
associated with its file. Reading does 
not have to start with the first sector; 
it can start on any sector and will 
continue to the end of the file. 

When a read error occurs, try 
rereading the sector several times. 
Also try to read a sector on another 
track of the disk (to move the head 
around some) before rereading the 
original sector in error. Reinserting 
the disk may also help. If all of the 
above measures fail, then execute the· 
routine LAST at hexadecimal address 

Alternating-sector 
addressing allows time for 
the housekeeping routines 
that must be executed be­
tween reading and writing 
sectors. 

C378. This will display the number of 
the sector containing the error. To try 
a partial recovery, start the read 
operation at one sector past the 
displayed address . lf that fails, try the 
next sector, and so on. Any valid sec­
tor can be read in this way. A file 
may have only one bad sector, with 
the rest readable. 

Expansion 
To fully utilize the features of the 

LFD-400 disk system, a more exten­
sive disk-operating system is neces­
sary. This software is designed to be 
the basis of such a system. These 
subroutines can be used to perform 
the basic functions needed by a larger 
disk-operating system that provides 

for named files, automatic space 
management, and buffered I/ O. 

To facilitate expansion, KIMDOS 
has a jump table located at the begin­
ning of the executable code that con­
tains JMP instructions to all subrou­
tines in KIMDOS needed by external 
software. This allows KIMDOS to be 
updated (in case of bugs or enhance­
ments) without reassembling the call­
ing routines. With the nine routines in 
the jump table, any disk 1/0 can be 
performed under external program 
control. 

RSEX and WSEX are used to read 
and write individual sectors. To use 
them, the data at hexadecimal loca­
tions 0000 thru OOOA must be sup­
plied. (See the beginning of listing 1.) 
To read an individual sector, the 
alternate address pointer, hexa­
decimal locations 0016 and 0017, 
must point to the starting location of 
the file when it is loaded into 
memory. If the value of the alternate 
address pointer is 0, the sector will 
load beginning at an address stored in 
the sector header. Similarly, to write 
an individual sector, the data pointer, 
hexadecimal locations 0014 and 0015, 
must point to the beginning byte of 

~ Produced and widely used in England and U.S.A. 

COMPLETE BUSINESS PACKAGE 


INCLUDES EVERYTHING FROM INVENTORY TO SALES SUMMARY 

PROMPTS USER, VALIDATES EACH ENTRY, MENU DRIVEN 


Approximately 60·100 entries/Inputs require only 2·4 hours weekly and your entire business Is under control. 


PROGR.AMS ARE INTEGRATED· SELECT FUNCTION BY NUMBER· 

01 =ENTER NAMES/ADDRESS, ETC 13 =PRINT CUSTOMER STATEMENTS 
02 =ENTER/PRINT INVOICES 14 =PRINT SUPPLIER STATEMENTS 
03 =ENTER PURCHASES 15 =PRINT AGENT STATEMENTS 
04= ENTER AJC RECEIVABLES 16= PRINT TAX STATEMENTS 
05 =ENTER AJC PAYABLES 17 =PRINT WEEK/MONTH SALES 
06= ENTER/UPDATE INVENTORY 16= PRINT WEEK/MONTH PURCHASES 
07= ENTER/UPDATE ORDERS 19= PRINT YEAR AUDIT 
08= ENTER/UPDATE BANKS 20= PRINT PROFIT/LOSS ACCOUNT 
09 =EXAMINE/MONITOR SALES LEDGER 21 =UPDATE ENO MONTH FILES MAINTENANCE 
10 =EXAMINE/MONITOR PURCHASE LEDGER 22 =PRINT CASH FLOW FORECAST 
11 =EXAMINE/MONITOR (INCOMPLETE RECORDS) 23= ENTER/UPDATE PAYROLL (NOT YET AVAILABLE) 
12 =EXAMINE PRODUCT SALES 24 =RETURN TO BASIC 

WHICH ONE? (ENTER 1·24) 
01 SUB. MENU EXAMPLE: 01 = EXAMINE: 02 = INSERT: 03 = AMEND: 04 = DELETE 

05 = PRINT (1,2,3): 06 = NUMERIC COMBINATIONS: 07 = SORT 
VERY FLEXIBLE. ADD YOUR OWN FUNCTIONS. EASY TO INTEGRATE. 

All programs In BASIC for CPIM. PET. 6800 

G. W. COMPUTERS LTD, the producers of this beautiful package in U.K. 

WE EXPORT TO ALL COUNTRIES: CALLERS BY APPOINTMENT ONLY CONTACT TONY WINTER 01-636·8210 
BARCLAYCARD ACCEPTED 89 Bedford Court Mansions BARCLAYCARD ACCEPTED 

CeM APPROVED eedford Avenue CBM APPROVED 
London WC1 , U.K. 

CPIM Ver. 9.00 Is one 16 K core program CPIM Ver. 9.00 Is one 16 K core program 
using random access releasbg both drives for using random access releasing both drives fo r 

data storage, and 2.50 word vocabulary Is data storage, and 250 word vocabulary Is 
translatable In any foreign language. translatable In any foreign language. 

PRICES: Programs 1·23 EXC (19,20,22,23)£475 £57S Stock Integrated Option + £100 Bank Integrated Option + £100 
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But, do you know all the co n Tarbell has ready for you? 

When someone says "Tarbell" there's 
no doubt what's meanr ... the cas­
sette interface whose reliabil ity and 
solid engineering mode it an in­
dustry standard. 

Since that first brealHhrough­
product. Don Tarbell hos expanded 
his list of .useful, dependable com­
ponents . . . components to meet 
your needs of today, and l~eep you 
prepared for tomorrow. 

Check th is partial list of quality com­
ponents Don Tarbell has ready for 
you . You 're probably ready for 
them, right now. 

• When it comes to R.AM memory, 
Tarbell means reliability. 16K and 
32K static memory that offers you 
easier trouble shooting. and far 
easier maintenance. Remember 
rhar. 

Circle 108 on inqu iry card. 

• Tarbell t3ASI mpllciry and 
sophistication to your programs. Our 
t3ASIC is easier to program, and offers 
unique commands and statements 
nor found in regular 13ASICS under 
any name. 

• CP/ M® disk operating system is, 
of course. the standard for software 
exchange. At Tarbell we provide our 
own approved CP/M system mod­
ified for oil Tarbell floppy d i sl~ inrer­
foces. Note. We also hove MP/M® for 
those interested in multi user systems. 

• The Tarbell VDS line comes as a 
complete pacl~oge . . . or. as sep­
arate units. For example, the Tarbell 
mainframe con be ordered with 1 
or 2 Shugart or Siemens drives, or 
no drives. Whichever way you go, 
you get the reliabi lity of Tarbell 
rested componenrs. 

• With the Tarbell Double Density 
floppy disk inrerfoce. storage capa­
city, speed and versatility ore greatly 
increased. Under our DD CP/M. single 
and double density disl~s may be 
inrermlxed w ith no penalty. The 
system ouromaticolly determines 
which is in place. 

We also sti ll have our Single Density 
floppy disl~ interface. It's specifically 
designed ro operate w ith many dif­
ferenr and unusual drives. Naturally, 
they're Tarbell rested. 

950 Dovlen Place, Suire [3 

Corson, California 90746 

<2 13) 538-4251 I 538-2254 


•( P/M & Nf'/M ore produm of Diglrol P.esearch Corp. 
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Since the drive and con­
troller both come assem­
bled and tested, the 
checkout procedure is 
relatively simple. 

the area to be stored on the disk file. 
All head positioning and drive pre­
paration is taken care of. 

LOOX and SA VX are the subrou­
tine versions of LOOK and SAVK. 
They require the same data as LOOK 
and SAVK, except that the OTS 
number must be converted to three 
single-byte quantities and stored 
in hexadecimal locations 0000 thru 
0002. The subroutine PREP can be 
used to select the desired drive and 
seek the desired track . The CVTBIN 
and CVTOEC subroutines convert 
the OTS number to binary and 
decimal, respectively. Subroutine 
FWDC calculates the next sector in a 
file. The INITOV subroutine sets the 
track registers to hexadecimal FF. If 
any errors are encountered, control is 

returned to the calling routine with 
the carry bit set and the error code in 
the accumulator. This allows com­
plete external control of the disk 
system. 

Since developing KlMOOS, I have 
developed ZAPOOS. ZAPOOS is 
modeled after Percom's MINIDOS­
PLUSX disk-operating system. It 
allows loading and saving of up to 
thirty-one named files per disk. It 
occupies the upper two read-only­
memory sockets in the LF0-400 
board . ZAPOOS contains thirteen 
read-only-memory resident com­
mands to manipulate and display disk 
space and memory. When used with 
its ten disk-resident utility programs, 
ZAPOOS transforms KIM into a 
powerful microcomputer system . 

Conclusion 
I have been independent of cassette 

tape for over two years now . It has 
been a great pleasure to be able to 
load even the largest file in 1 or 2 
seconds. 1 no longer leave my KIM 
system on for days to keep from 
spending the time necessary to write 
all of memory to tape and verify that 
the tape is good. The Percom 

LFD-400 is a viable and cost-effective 
answer to the mass-storage problem. 

KIMDOS should be easily con­
verted for use on other 6502 systems. 
An interface for the Apple lI should 
be straightforward. KIMDOS is 
available in a 2708 read-only memory 
from Percom. (See below.) I would 
like to express thanks to Bob Haas for 
his valuable consultation on this 
project.• 

Percom Data Company (211 
North Kirby , Garland TX 75042) is 
making available the current ver­
sion of KIMDOS on a 2708 eras­
able programmable read-only 
memory (EPROM) part to be used 
on the disk-controller board of the 
Percom LFD-400 5-inch floppy­
disk drive. This can be obtained 
along with a Percom LFD-400 disk 
drive for $15 above the current 
price of the disk-drive unit. A flop ­
py disk containing KIMDOS-re­
lated software (including the ZAP­
DOS disk-operating system men­
tioned at the end of this article) is 
also available from Percom. 

A REFURBISHED "SELECTRIC" ASCII TERMINAL 

FOR THE SMALL BUSINESSMAN OR SERIOUS HOBBYIST. 


The AJ 8411/0 terminal. 

Now available from dealers nationwide. 


Demand for our AJ 841 1/0 computer terminal has 
been great. And now it's getting even greater. So cal l your 
local computer shop dealer right away. Supply is limited! 
You may never have another opportunity like this one to buy 
your own professional terminal. 

The AJ 841 features: 
• Choice of serial RS 232 or parallel interface 
• ASCII code 
• 14.9 c ps printout 
• High quali ty Selectric printing 
• Heavy-duty Selectric mechanism 
• Off-line use as typewriter 
• Documentation included 
• 30-day warranty on parts and labor (details avai lable 

on request) 

Call toll-free now 

For location of your nearest AJ dealer, call toll-free: 


800I538-9721 
California residents call 408/263-8520. 

a ANDERSON 
m.JACOBSON 
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The microcomputer revolution in system design, 
engineering, and technology is here! 

Sophisticated 32 bit computer architectures are 
appearing in single packages that may be used in a personal 
computer, a word processor, or even automobile or 
microwave oven controls. A typical microcomputer-oriented, 
finished-product design can incorporate total memory, with 
an address-space uti I ization of 16K to 64K bytes. With 
high-volume manufacturing, the total package may cost as 
Iittle as $100 to $500. 

Over the past 25 years there has been a tremendous 
evolution in the functional capabilities of language systems. 
These systems need no longer be confined to "big" machines. 
Much of the improvement in function is becoming available in 
language systems for microcomputers. 

Yet, major manufacturers are still promoting their 
"super'' micro assemblers/debuggers as the best software tool 
for applications software of computer systems. Consequently, 
many programmers and designers continue to work with 
primitive language tools. 

This first BYTE-sponsored conference on languages and 
tools for microcomputing will introduce designers, systems 
analysts, implementers, and managers to various high level 
languages and associated systems tools that are becoming 
commercially available. Knowledge of these recent 
developments is absolutely essential to productive use of 
microcomputer techology when that scarce resource, 
programmer/designer time, is being spread more and more 
thinly among a myriad of potential applications. 

The conference will zero in on five specific high level 
languages because they are--or shortly will 
become-readily available for implementations with small 
computers. Speakers will explore these languages and tools 
for programming in terms of their usefulness for practical 
microcomputer applications. 

Three of the featured languages are members of a 
family of languages evolved from FORTRAN by way of Algol: 
Pascal, C, and Ada. These are most appropriate for uses in 
which documentation is as much a part of the design 
philosophy as the achievement of a functional design itself. 
HAL/S, also in this family, will be discussed at the conference 
in terms of the history of software tools used in the NASA 
space-shuttle project's flight-control system design.These 
languages share purposes with some of the more common 
commercial languages available on large computers, such as 
PL/I and COBOL. 

Differing in philosophy and point of view-but also 
commercially available-are two other languages and 
corresponding language concepts: LISP and FORTH. Each is 
characterized by a concept of language extensibi lity, which is 
implemented in a highly interactive approach. The central 
and dominant theme of LISP is one of list structures, which 
may be either data or program material. The concept of tree 
structures and relationships underlies LISP's usefulness in the 
artificial-intelligence milieu. FORTH has a central theme of a 
stack-oriented processor, emulated as a threaded code 
interpreter, and an extensible library of operations that may 
be defined beyond a basis set of standard primitives. 

Introduction 
Carl T. Helmers, Jr. 
Editor-in-Chief 
BYTE Magazine 

Writing in high level languages 
has numerous well -publicized 
advantages: programs are more 
portable ; they have superio r 
structures; they are easier to write 
and debug. At this first session of 
the conference, Carl Helmers w ill 
survey and define language sys­
tems, analyze language systems 
as complete tools, discuss the 
evolution of all high leve l lan­
guages, and establ ish reasons 
why specif ic high level languages 
a re appropriate for microcom­
puters. 

The 
Importance 
of Tools 
Dr. Fred H. Martin 
Executive Officer 
Intermetrics, Inc. 

The use of software tools in the 
development of systems involving 
computers is crucia lly importa nt. 
Fred Martin, one of the designers 
of the HAL/S language, w il l re­
view the advantages of high level 
language techniques and auto­
mated aids to programm ing from 
the point of view of his NASA ex­
perience with HAL/S, developed 
specifically to replace the ma­
ch ine-dependent, low-level pro­
gramming that p lagued the 
Apollo pro ject. The crucia l im­
portance of high level languages 
in reliable software design w ill be 
reviewed in the context of th is sys­
tem-in wh ich a software crash 
can literally lead to a pi le of bro­
ken parts on the ground. 



The Pascal 
Perspedive 
Peter Grogono 
Analyst/ Programmer 
Concord ia University 

The Pasca l language is one of the 
most attractive alternatives in the 
small computer fie ld . It has stead­
ily ga ined popularity in use on 
machines as small as the Apple­
11 . Pete r Grogono, the author 
of Programming in Pascal, will 
provide an in troduction to the 
language and discuss its use as a 
more powerful , more modular, 
more elegant solution to business 
data problems. 

After 

Pascal, What? 

Dr. Kenneth l. Bowles 
Director, Institute for 

Information Systems 
University of Ca li fornia, 

San Diego 

Wh ile Pascal is an immensely 
usefu l language, it is not neces­
sarily a panacea. Limitations of 
the la nguage in areas of real time 
contro l and handling of multiple 
concurrent processes, in particu ­
lar, argue for a new look at the 
des ign of the la nguage. Ken 
Bowles wi ll introduce one evolu­
tionary variant that will become 
very important over the next dec­
ade-the Ada language, orig i­
nally designed for the Deport­
ment of Defense. Microcomputer 
imp lementations of this lan­
guage , using machine- inde ­
pendenttechniques, will make it a 
strong a lternative for program­
ming microcomputer applica ­
tions systems. 

Trees And 
Lists as Tools 
Dr. Henry G. Baker, Jr. 
Assistant Professor 
University of Rochester 

Not all programming problems 
are amenable to convenient solu­
tions using conventional block­
structured, sequential languages. 
Many require representing com ­
plex heterogeneous objects and 
re lat ionships among those ob­
jects. This approach is attractive 
for selected appl ications : sym­
bolic mathematical computation, 
computer -ai ded design, com­
mercia l integrated databases, 
Eng l ish front-end processors, 
computer-aided manufacturing, 
robotics control, interact ive 
graphic systems, and interactive 
integrated circuit-design systems. 

The LISP language offe rs the 
block-structu red control of Pas­
cal, together with the friendly in­
teractive nature of BASIC. In ad­
dition, it offers lists and trees as 
data structuring prim itives and a 
tireless "garbage collector" to 
keep memory neat and clean . 

Henry Baker will discuss the LISP 
language and the kinds of auto­
mated tools required to use it. 

What is C? 
John A. Morse 
Principal Engineer, 

Corporate Research 
Digital Equipment Corporation 

The language C was originally 
developed at Western Electric for 
use as a tool fo r development of 
the UNIX operating system at Bell 
Laboratories. Now that C com­
pilers are starting to become 
available for microcomputer sys-

terns, this language becomes a vi­
able alternative for both operat­
ing system and application 
developers. John Morse wil l give 
an overview of the language C 
and will deta il the types of appli ­
cations for which it is most appro­
priate . 

The Forth 
Alternatives 
Charles H. Moore 
Chairman of the Boord 
Forth, Inc. 

One viable and unconventional 
approach ta programming is the 
highly interactive language 
FORTH, a language in wh ich the 
feature of extensibil ity is empha­
sized. The typical implementation 
of FORTH is a highly integrated 
combination of software devel ­
opment tools and programming 
aids oriented toward a concep­
tual stack machine with integers 
as the prim itive data type. In any 
given application, unique exten­
sions that fit into the matrix basic 
core of the language are created 
by the designer. Charles Moore, 
the inventor of FORTH, w ill dem­
onstrate some of the more dy­
namic uses of the language in 
real-time applications. 
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Who 
Should 
AHend 
Designers, systems analysts, imple­
menters, and managers with an in­
terest in holding down costs on their 
sofiware projects. Fields with spe­
cial applicability include electronics 
and electronics design, automated 
manufacturing, scientific instrumen­
tation design, and aerospace con­
trol systems. 

Circle 110 on inqu lry card . 

Tentative Schedule 

June 16, 1980 

8:00- 9:00 A.M. 
9:00-10:00 A.M. 

l 0:00-1 0:30 A.M. 
10:30-12:00 P.M. 
12:00- l :30 P.M . 
l :30- 3:00 P.M . 
3:00- 3: 15 P.M. 
3: 15- 4:45 P.M. 
4:45- 5: 15 P.M. 

June 17, 1980 
8:30-10:00 A.M. 

l 0:00- 10:30 A.M. 
l 0:30-12:00 P.M. 
12:00- l :30 P.M. 

l :30- 3:00 P.M . 
3:00- 4: 00 P.M. 

REGISTRATION 
INTRODUCTION: Carl Helmers 
COFFEE INTERMISSION 
THE IMPORTANCE OF TOOLS: Fred Martin 
LUNCHEON 
THE PASCAL PERSPECTIVE: Peter Grogono 
COFFEE INTERMISSION 
AFTER PASCAL, WHAT?: Ken Bowles 
OPEN DISCUSSION 

TREES AND LISTS AS TOOLS: Henry Baker 
COFFEE INTERMISSION 
THE FORTH ALTERNATIVE: Charles Moore 
LUNCHEON 
WHAT IS C?: John Morse 
PANEL DISCUSSION: All speakers 
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To attend the Languages and Tcols for 
Microcomputing Conference, June 16­
17, 1980, McGraw-Hill World Head­
quarters in New York City, fill in the 
coupon, or write on your company let­
terhead to: 

McGraw-Hill Conference & 
Exposition Center 
1221 Avenue of the Americas 
Room 3677 
New York, New York 10020 
Or call: 212/997-4930 

Pl-•PTltltor~ 

Last Name 
TITLE 
-

Registration Fee: $485 •. 

• 
D Payment enclosed (Make • 

check payable to McGraw- • 
Hill Conference & Exposition 
Center) • 

D Please bill me directly • 
D Please bill company (Payment • 

due prior to Conference) • 
D This confirms my phone reser- • 

vation 

. 
• 

•• F11s1 Name 
• 

COMPANY ----------------------------­

~~ . 
CITY STATE ZIP • 

TELEPHONE ( • 

REGISTRANT'S SIGNATURE z • 

Hotel Reservations: The New York Hilton (212-586-7000) is ho ldi ng a block of 
rooms up to three weeks prior to the Conference. For reservations, contact the hotel • 
directly. Please be sure to identify the title and dates of the Conference for preferen- • 
tial treatment. • 

Cancellation Liability: In the event of cancellation of the Conference for any rea- • 
son, McGraw-H ill's liability is limited to the return of the registration fee . • 

Cancellation Policy: Confirmed registrants who cancel within FOURTEEN BUSI- • 
NESS DAYS of the Conference are subject to a $100 service charge . Cancellation • 
must be received in writing . Confirmed registrants who fail to attend and do not can- • 
eel prior to the Conference are liable for the entire registration fee. You may, if you • 

• wish, send a substitute. • 
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''YOU'RE TALKING OUR LANGUAGE: 

PL/1.ao:'' 


New P1L/l·BO from Digital Research Brings Big Computer 
Progr~11mming Power to Microcomputer Systems. 

Pl / 1-80 is the biggest 
news for sma 11 system 
users and OEM s since w e 
introd uced CP/ M ® and 
M P/M . PL/1-80 is ANSI's 
General Purpose Su bset of 
full PL/I, tailored into a 
languagefor 8080, 8085 
and Z80 users w ho expect 
the software revo lution 
they've seen in hardw are 
- better resu Its a t lower 
cost . PL/ 1-80 w orks harder 
than any other genera l­
purpose language for 
b usiness, science, re­
search and educat ion. 

The Pl /11-80 software 
package includes a na ­
tive code compi ler, com ­
prehensive subroutine 
I ibrary, I inkage editor and 
reloca t ing macro assem ­
bler. A nd it's bocked by 
our CP/M and MP/ M 
operating systems. 

Best of a 11 , the complete 
Pl/1-80 system disk· 
ette and documenta· 
tion costs iust $500. 
Pl /1-80: There's no 
better way to get big ­
mach ine res u lts from your 
8-bit processor. 

Single-andMulti·User Operating Systems 
That Set Industry Standards. 

CP /M is the industry 
standard operating 
system for small ma· 
chines. With thousands 
of users throughout the 
world , it's the most popu­
lar and widely used . It's 
the original, hardware­
independent 'bus' for 
users work ing with a 
broad array of lan ­
guages, word-processing 
and applications 
software ava ilable from 
scores of suppl ie rs at 
affordable prices. 

Now we've made a great 
CP/M even better. CP/M 
2.2 is the latest release of 
the efficient, re l iable sys­
tem that's tru ly universa l, 
able to manage virtually 
any 8080, 8085 or Z80 
micro and its floppy or 
hard-d isk subsystems. 
Named to the 1979 
Datopra Software Honor 
Ro ll, CP/M comes on a 
d iskette w ith its own 
operat ing manua l, for 
just $150 in unit 
quantity. 

MP IM provides big­
computer power at 
small-computer cost. It 
prov ides mult i-term inal 
access with mu lti ­
programming at each 
term inal. And it's CP/M 
compatible, so you can 
run many programm ing 
languages, appl ications 
packages and develop­
ment software on your 
system . 

Check these advanced 
capab ili ties . Run ed itors, 
translators, word proces ­
sors and background 
pr int spoolers simu lta­
neous ly. Use MP/M's 
real -time facilities to 
monitor on assembly line 
and schedule p rograms 
automatically, or control 
a network of micros. Even 
write you r own system 
processes for operation 
under M P/ M. The pos­
sibi Iit ies a re endless, yet 
MP/M costs just $300 
(unit price for diskette 
and manual). 

Utilities That Work 
For You. 
U5e our utilitie5. Thou5and5 
do. They're designed to make 
you r small system work extra 
hard, yet they cost surprisingly 
little.: 

• 	 MAC' w (Macro 

Assembler)- $90. 

• 	 SID™ (Symbol ic Instruction 

Debugger)- $75 . 

• 	 ZSID™ (Z80 Symbol ic Instruc­

tion Debugger)-$100. 

• 	 TEX (Tex t Farma fter)- $75 . 

• 	 DESPOOL™ (Background Print 
Uti l ity)- $50 . 


All ore supplied on a diskette, 

with operating monua l. 


Digital lte5earch 
P.O. Box 579 
801 lighrhouse Avenue 
Pacific Grove, CA 93950 
408 649-3896 
TWX 9 10 360 5001 



Order· the 
professional's

choice. 
UCSD Pascal: 

The Pascal everyone is talking about is UCSD 
Pascal ... with over 10,000 users and growing. The 
fully developed Pascal is available with support 
from a professional software company. Implemented 
on most major microprocessors. 

Not just another compiler, but complete 
development software -from operating system to 
screen-oriented editor. Language extensions for 
systems d~velopment and commercial applications 
programmrng. 

Program portability that allows programs written 
on one microcomputer to run without recompilation 
on different microcomputers. This protects your 
software investment .. . without restricting your 
hardware options. 

lf you have CP/M~ visit your local computer 
store or order below. System supplied on single· 
density, soft-sectored, 8" floppy disks and requires 
48K of contiguous RAM. For other systems call 
us or write for more information. Te lephone orders 
accepted with Master Charge or VISA. 

§(Q)~@1(b0={] 
mtCROSYSTems 
A S UBSIDIRR"' OF SOFTECH 

9494 Black Mountain Road • San Diego • CA • 92126 
TEL: (714) 578-6105 • TWX: 910-335-1594 

CP/~! is ci reg istered trade mark of Digilal rkscarch Corporntlon. LSI -I I is 11 

trademark of Digital Equipme nt Corporation. UCSD l';1stal is a lrnde111ark 11f the 
ReJ{enls of the University of California. 

Yes! Rush me a complete UCSD Pascal system 0 ---------­for my CP! M® based microcomputer. A check II or money order for $300.00 is enclosed. I have I I
a computer. 

O Send me more information about UCSD Pascal. 
 II 	 Versions are available for systems using the 

fo llowing microprocessors : LSI-ll;M 6502, 6800, I 
6809, 9900, 280 and 8080/ 8085. 

I 
I 
I 

D Send me only the complete set of documentation I 
for UCSD Pascal. A check or money order for 
$37.00 is enclosed. I 

D Send distributor information . 

I Name---------..,-..,.----- I
I Company 	 .~ I
I Address~~~~~~~~~~....,..-~~~- I 

City__________ I 
I State/ Zip ______________ 

I M/C or VISA #-----Exp. Date _ __ I 
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Decisions, Decisions 
Geoffrey Gass, 5240 SW Dosch Rd, Portland OR 97201 

Frequently, a program has to select one of two positive 
actions as the result of a test (eg: print a "+" or a " - " 
after checking the sign of a number). 

Conventionally, it might be done in a skip chain like 
this 6800 code: 

SGN TST NUMB Make the test. 
BMI NEG One course If negative. 
LDA A II'+ The other course if positive. 
BRA PRINT Watch out - don't run into NEG. 

NEG LDA A#' - Minus sign for negative number. 
PR INT JSR OUTPUT Back together again; print the 

sign . 

It's awkward, running into yourself like that . Here is 
how to avoid the awkwardness and save a couple of 
bytes: 

SGN LDA A II'+ Set up for one cou rse in advance. 
TST NUMB Then make the lest. 
BPL PRINT Confirming advance choice. 
LDA A It- ' - Change course if advance choice 

wrong_ 
PRINT JSR OUTPUT Print the proper sign _ 

The bytes saved (if not otherwise needed) can be used 
after the TST NUMB to BEQ (branch on accumulator 
equal to 0) past the PRINT routine if the number is zero, 
so 0 will be output without a sign, assuming we are deal­
ing with a 1-byte number. • 

Formatted Program 
Output for the KIM-1 
Lawrence A Ezard, PhD, Associate Professor of Engineering, 
Pennsylvania State University, Capitol Campus, 
Middletown PA 17057 

Here is a short program that might be useful for owners 
of the MOS Technology KIM-1 system. It can be used to 
find bugs, and to print out and document programs. 

The flowchart in figure 1 illustrates the algorithm 
utilized. This program will examine the contents of pro­
grammable memory and print the program instructions 
fo und there . The output is in a format of address, oper­
ation code, and operand. The user specifies the sta rting 
and stopping addresses to be examined by storing values 
in the appropriate locations. At the end of its execution, 
the program returns control to the KIM monito r . 

In writing the program, I made use of the fact that, 
with three exceptions, the least significant digit (in hexa­



MORE COLOR. MORE SOUND. 

MORE PERSONAL/BUSINESS POWER. 


!J ATARI 

~------..-------- ........."' ­ -. ..... - ..........~ ~ · - ... ~ JUI ... .. 

..--~ ,_ ... - - - .............. SS. - ... ,_... _..._ -

Compare the built-in features of 
leading microcomputers with the 
Atar i personal computers. And go 
ahead, compare apples and 
oranges. Their most expensive 
against our least expensive: the 
ATARI ® 400™. 

Start with graphics capabilities. 
The ATARI 400 offers 128 color 
variat ions. 16 colors in 8 
luminance levels. Plus 29 
keystroke graphics symbols and 8 
graphics modes. All controlled 
from a full 57 key ASCII keyboard . 
With upper and lower case. And 
the system is FCC approved with a 
bu ilt- in RF modulator. That's just 
for openers. 

Now, compare sound capabili­
t ies. Four separate sound channels 
and a built-in speaker. With the 
optional audio/dig ital recorder, 
you can add Atari's unique Talk & 
Teach™ Educational System 
cassettes . 

Here's the clincher: Solid state 
(ROM) software. For home 
management, business and enter­
tainment. Or just plug in an Atari 
1OK BASIC or Assembler language 
cartridge and the fu ll power of the 
computer is in your hands. 

Memory? 8K expandable to 16K. 
And that's just for the ATAR I 400 
at a suggested retail of only 
$599.99. 

The ATARI ® 800™ gives you all 
that and much more. 

User-installable memory to 48K . 
A full-stroke keyboard. 

With a high-speed serial 1/0 port 
that allows you to add a whole 
family of smart peripherals. 
Including up to four individually 
accessible disk drives. And a high 
speed dot-matrix impact printer. 
And , the Ata·ri Program Recorder 
is included with the 800 system. 
Suggested reta il price for the 
ATARI 800 (including recorder) is 
$999.99. 

Make your own comparison 
wherever personal computers are 
sold. 

Or, send for a free chart that 
compares the built-in features of 
the ATARI 400 and 800 to other 
leading personal computers. 

Atari promises to be the most popular Personal Computer System of the 
1980's! Feel free to contact us for Atari I iteratu re. 

Customer Sales: Dealer Sales: NEECO NEECO Microamerlca Distributing 
679 Highland Ave. 679 Highland Ave ., Needham, MA 02194 21 Putnum St. , Needham, MA 02194 
Needham, MA (617) 449-1760 (617) 449-4310 
02194 

Circle 114 fo r NEECO Circ le 113 for microamerica 
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decimal) of 1-byte op codes is always 8 or A. Also, with source code mnemonics, and comments were added later. 
nine exceptions, the least significant digit of 3-byte op The program uses several subroutines from the KIM-1 
codes is always C, D, or E. monitor: CRLF, PRTPNT, OUTSP, PRTBYT, and 

Listing 1 was produced by the program. The labels, INCPT.• 

Listing l: Program in 6502 code to print out hexadecimal instruction codes from KIM-1 memory . Before running the program , do the 
following . Load the starting address for examination in locations 17F5 (SAL, low-order) and 17F6 (SAH, high-order). Load the ending 
address plus 1 in locations 17F7 (EAL, low-order) and 17F8 (EAH, high-order) . Clear the decimal mode by entering 00 in location 
OOF1 . The starting address for execution is hexadecimal 0301. The memory used is 0300 to 0300. 

Hexadecimal Hexadecimal 
Address Code Label Op Code Operand Comments 

0300 TEMP 1 
0301 
0304 

AD 
85 

F5 
FA 

17 LOA 
STA 

SAL 
FA 

Load starling address in POINTL 
and POINTH 

0306 AD F6 17 LOA SAH 
0309 85 F8 STA F8 
0308 
030E 
0311 
0314 

20 
20 
20 
20 

2F 
1E 
9E 
9E 

1E 
1E 
1E 
1E 

START1 JSR 
JSR 
JSR 
JSR 

CALF 
PRTPNT 
OUTSP 
OUTSP 

Do carriage return and li ne feed 
Print starting address 
Print 2 spaces 

0317 A2 00 LOX #$00 
0319 
0318 

A1 
80 

FA 
00 03 

LOA 
STA 

(FA,X)
TEMP1 

Load Contents of address at F8, FA 

031E 
0320 

C9 
FO 

00 
15 

CMP 
SEO 

#$00 
PRNT1 

Decide if Op Code is 1 byte 

0322 C9 40 CMP #$40 
0324 FO 11 SEO PRNT1 
0326 C9 60 CMP #$60 
0328 
032A 

FO 
29 

OD 
OF 

SEQ 
AND 

PRNT1 
#$OF 

032C C9 08 CMP #$08 
032E 
0330 

FO 
C9 

07 
OA 

SEQ 
CMP 

PRNT1 
OA 

0332 
0334 
0337 
033A 

FO 
4C 
AD 
20 

03 
40 
00 
38 

03 
03 
1E 

PRNT1 

SEO 
JMP 
LOA 
JSR 

PRNT1 
83 
TEMP1 
PRTBYT 

If not 1 byte
Jump to test for 3·byte Op Code 
Print 1·byte Op Code 

0330 
0340 
0343 
0345 
0347 

4C 
AD 
C9 
FO 
C9 

87 
00 
19 
31 
39 

03 
03 83 

JMP 
LOA 
CMP 
SEQ 
CMP 

INCAD 
TEMP1 
#$ 19 
PRNT3 
#$39 

Jump to Increment address 
Test for a 3-byte Op Code 

0349 
0348 

FO 
C9 

20 
59 

SEQ 
CMP 

PRNT3 
#$59 

0340 FO 29 SEO PRNT3 
034F C9 79 CMP #$79 
0351 FO 25 SEO PRNT3 
0353 C9 99 CMP #$99 
0355 
0357 
0359 
0358 

FO 
C9 
FO 
C9 

21 
89 
10 
09 

SEQ 
CMP 
SEO 
CMP 

PRNT3 
#$89 
PRNT3 
#$09 

0350 
035F 

FO 
C9 

19 
F9 

SEO 
CMP 

PRNT3 
#$F9 

0361 FO 15 SEO PRNT3 
0363 C9 20 CMP #$20 
0365 
0367 

FO 
29 

11 
OF 

SEO 
AND 

PRNT3 
#$OF 

0369 
0368 

C9 
FO 

oc 
OB 

CMP 
SEO 

oc 
PRNT3 

0360 C9 OD CMP #$00 
036F FO 07 SEO PRNT3 
0371 C9 OE CMP #$OE 
0373 
0375 
0378 
0378 
037E 
0381 

FO 
4C 
AD 
20 
20 
20 

03 
A1 
00 
38 
9E 
9E 

03 
03 
1E 
1E 
1E 

PRNT3 

SEQ
JMP 
LOA 
JSR 
JSR 
JSR 

PRNT3 
PRNT2 
TEMP1 
PRTBYT 
OUTSP 
OUTSP 

GOTO print 2 bytes
Prin t 3 bytes
Print Op Code 
Space 

0384 
0387 
0389 
0388 
038E 

20 
A2 
A1 
20 
20 

63 
00 
FA 
38 
9E 

1F 

1E 
1E 

JSR 
LOX 
LOA 
JSR 
JSR 

INCPT 
#$00 
(FA,X)
PRTBYT 
OUTSP 

Increment address 
Load contents of address 
atFBFA 
Print Operand 

0391 20 9E 1E JSR OUTSP 
0394 20 63 1F JSR INCPT Increment address 
0397 
0399 
0398 
039E 
03A1 

A2 
A1 
20 
4C 
AD 

00 
FA 
38 
87 
00 

1E 
03 
03 PRNT2 

LOX 
LOA 
JSR 
JMP 
LOA 

#$00 
WA,X)

RTBYT 
INCAD 
TEMP1 

Load contents of address 
atFBFA 
Prin t Operand 

Print 2 bytes 
Listing 1 continued on page 194 
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Start Computing For Just $129.95 With An 

8085-Based Professional Computer Kit-


By Netronlca Explorer/85 
100% compatible with all 8080A andASClllBAUDOT, 
8085 software & development tools! 

registers . . .single step with register display a t each break point 
No malter what your fulltre computing plans may ... go 10 exccu1ion address. Level ..A" in <he He.< Version 

be, Level "A "-al SJ19. 95-/s your starting point. makes a perfect con1roller for induSlrial applications and can 

STANDALONE 

COMPLETEComputer FOAONLY . .. 

Terminal $14995 

The N<1ronics ASCII / BAU DOT Computer Terminal Kit is a 
microproc:cssor-con1rollC"d, stand alone keyboard/ terminal 
rcquring no computer memory or soflwarc. It al lows the use of 
ci1hcr a 64.or 32 ch:uactrr by 16 line professional display for­
mat with selec table baud rate , RS232·C o r 20 mn . outpul, fu ll 
cursor control and IS ohm composite video o utput. 

The kcybo3rd follows 1hc s1andard type!writrr configura1ion 
and gencra1c 1~c entire 128 character ASCII upper/ lower case 
sc-1 with 96 prin1able characters. Fe.a1urcs include onboard 
regula1ors, sclce<abk parity, shifl lock key, alpha lock jumper, 
a dri"e capabiliiy or one TTY load, and 1he abili1y to m3'e 
dircc1ly with almost any computer, includ ing the new E.'1( ­
plorcr/ BS and ELF produclS by Ne1ronics. 

The Compu1cr Tcm1inal requires no 1/ 0 mapping and 
includes Ik or memory. charac.:1cr gcnerarnr. 2 key rollover . 
processor controlled cursor contro l, parallel ASCII/ BAU DOT 
lo scria\ c:on\lersion and seria l 10 video processing- fully 
cry<tal comrolled fo r superb accuracy. PC boards a rc 1hc 
highest quality glass epoxy ror the uhimalc in rcliabili1y a.nd 
long li fe , 

VIDEO DISPLAY SPECIFICATIONS 
The hc:an or the Nc1ronics Compu!er Terminal is 1he micro· 

proccssor-con1rollcd Nwonics Video Display Board (V IOJ 
which allows 1he ierminal 10 u1ilizc ci1hcr a pa rallel ASCII or 
BAUDOT signal sourc<. The VIO convcr1s lhe parallel da1a to 
mini dara which is 1hcn formaucd 10 eilhcr RS232-C or 20 ma , 
currcn1 loop ou1pu1, which can be connected lo the serial 1/ 0 
on your computer or other inierface, i.e. , Modem. 

When c:onne<:1ed 10 a compu1cr, the computer must echo lhc 
charnc1cr received . This data is received by 1he VID which 
processes 1hc Information. convert ing to data to video suitable 
to be displayed on a TV sc'11using an RF modu lacor) o r on a 
video moni1or . The VI D generates the cursor, horizontnl and 
ver1ical sync pulses and performs 1hc housekeeping rcla1ive to 
whic:h character ;rnd where It is to be dispJayed on 1hc screen. 

Vidro Ou1puc: U P/Pi11to 7S ohm(EIA RS· l70J •Baud Ra1e: 
110a11d100 ASCII • Ou1pu1S: RS212·C or 20 ma, c11rre111 loop 
• ASCII Characrrr er: 128 printable characters­

~Pl~'Q\~~'TTV•Olti•·:~~,1~ 
! 1 tr.<l'()•+,-,10123456789::<=>1 
---~QU [\)"_ 
'abcdtf9hiJkl~no!"lrst1vwx"1<:r-t 

BAUDOTCh•nr<ltrSel:A IJ CDEFGH 1 K MNOPQ 
RSTUVWXYZ·? : ' J$#(J , ,9014!S7 ; 2/68 • 
Cunor Modes: Home, Ba«kspace, Horizontal Tab, Line Feed, 
Vertical Tab, Carriage Return. Two special cursor sequences 
are provided for absolute and relative X· Y ~ursor addressing • 
Cursor Con lrul: £rag, End of line. Erase of Screen, Form 
Feed, Delete • Moni1or Operalion : SO or 60Hz (jumper 
selectable. 

Conllntntal U.S.A. Credit Card Buyers Outside Connecllcul 

CALL TOLL FREE 800-243-7428 
_ To Order From Conneclicul Or For Technical _ ., 

r Assis1ance , Elc . Call (203) 354-9375 
etronics R&D Ltd ., Dept. PE-9 

333 Litchfield Road, New Milford, CT 06776 
Please send the items checked below­
0 etronlcs land AJonr ASCU Keyboard / Compultr 

Terminal Kii, 5149.95 plus SJ .00 poSlage & handling. 
D 	 l)elun tttl Cabintl for Nctron ics Kcyboard!Termi· 

nal In Blue/ Black Finish, $19.95 plus S2.SO pos1ngc 
and handling. 

0 Vidro Oispl•Y Board Kil alone (kss koybCard), 589.95 
plus SJ posiage & handling . 

0 12" \ 'ldeo Moni lor (10 MHz bandwid1h) fully asscm· 
bled a nd iesicd, SJJ9.95 plus S5 poscago nnd handling. 

0 Rf' ModuloCor Kie (10 use your TV sel for a monicori. 
S8.95 p-O>lpaid . 

0 	 5 omp Power Supply Kil In Deluxe Sicel Cabinci 
( :1: BVDC @ 5 amps , plus 6·8 VAC), SJ9.95 plus S2 
postage & handling. 

To1al Enclosed (Conn . res . add sales t:L"<) S_____ 
By­
0 	 Pcrsonol Check 0 CashicrS Check/ Money Order 
0 	 Visa 0 Mo<1.rChar~e(Bank# ____ 1 

Acct . Ir 

II 
Signa1ure -------- - -"xp. Da1c ___ 

Print 
Name _ ___ _ ___ ______ __~ 

I Address - ----- - - ------- - ­

Ci1y 
• S1a1e _ _ _ _ _ __ lip 

- - - D Send Me More lnformalion - - .I 

Circle 115 on Inquiry card. 

Starting 01 just S/19.9$ for a L~ar~I ••Au operating sysum, 
you can now build tht exact computer you wanr. Explorer/ 85 
can bt your begln11er's s)'stem, OEM controller, or IBM­
/01matttd 8" disk small busln1..ss syst~m ... yrt you're nr,1rr 
forc~d to sp~nd a penny for a component or ftaturt you don't 
want and you can upand In small, affordable sttps! 

Now. for juSI S129.95, you can own lhc firSI level of a fully 
expandable computer wilh profC'.ssional capablli1ics-a com~ 
putcr which features lhe ild\•am:ed Intel 8085 cpu. thereby 
giving you lmmediart ocl:l'ss to all software and development
tools that exist for' both the 8085 a11d jrs 8080A predecessor 
(they 0 ,,, /00 % software compatible)-• compuier which 
fca1 urcs onboard S· IOO bus expansion- plus instanl conver­
sion to mass 51oragc disk memot)' wiih eilhcr !!i-1 / 4" diskcucs 
or <1andard IBM-formaued 8" disks. 

For juSI s129.95 (plus lhc COS[ or. p-OW<r supply, keyboard/ 
terminal nnd RF modulator, ir you don'i have them already). 
Explorer / SS k1s you begin ctmrp111i11g on a signiricant level. .. 
applying 1hc principles discussed in loading compu1cr maga­
zincs . . .developing ..staie or 1hc an" compu icr solucions for 
both the indus1rinl and leisure cnvironmen1. 
Level " A " Speclllcatlons 
fap lorcr/ 85's Lc1•el "A" syS1em fcaiurcs ihc advanced lnlcl 
BOBS cpu. an 8355 ROM wi1h 2k deluxe moni1or/opcrn1ing 
system, nnd an 81!!i5 ROM·l / 0-nll on Dsingle mo1hcrboard 
wi1h room for RAM/ ROM / PROM / EPROM and S· IOO ex­
pansio n, plus generous pro1m;iplng space. 

(Levd '"A " mskes 111 perret.::1 OEM controller for industria l 
appllcaclons ond Is avolloblr In spcd•I Hex Vrnlon which0 

· c11 n br pro11:rammed usfntc 
1hr Ne1ronlcs H r~ Keypad/ 
Dl<pla)'.) 

PC Boiud: glass epoxy , pla ted 
ihrough holes wi1h solder mask 
• 	 110: provisions for 2S·pin 
(DB.25) conn<e1or for 1erminal 

Level "A" at $119.95 is a serial 1/0, which can also sup·
complete op~ra1,.ng lys1rm. pori a paper iape reader 
per/t<'t for begin11<'rs, liob- .. . provision for 24-pin DIP 
biests, or industrial con· sock<1 for hex keyboard/ dis· 
trailer 11se. play .. . cassette 13pe recorder in· 
put . . . casset te tap<: recorder ouiput ... cassC'lle iapc control 
ou1pu1. . . speaker ou ipui . . . LED ou1pu1 indicaior on SOD 
(serial outpu1) line ... primer i111er racc (less drivers) . . . 1oiat or 
four 8·bi1 plus one 6·bi • 110 p-0r11 • CryS11I Frrqurncy: 6 . 144 
MHz • Conrrol Swlichts: rcsc1 :md user (RST 7.5) 
in1crrup1. . .addi1ional provisions for RST S.S. 6.S nnd TRAP 
in1crrnp1S onboard • Coun1erfflmer: programmable, 14·bi1 
binary • yslem RAM: 256 by1 es located 31 FBOO, ideal for 
smaller syS1ems and for use as an iso la1ed slack area in 
~~~~d~~o:~~~~~~;.:i : RAM expand nblc 10 64k via S· 100 bus or 

S)slfm Monitor (Tormin•I Version): 2k bytes of deluxe 

sys«m moni1or ROM loco1cd a1 FOOi! ieaving 0000 free for user 
RAM/ RO I . Features include iapc load wi1h labellng . .. iapc
dump wilh labeling . . , examine/ change conien ts or memory 
... inscn da1a .. . warm sian .. .aamine and change all 
regisicrs • .. single s<cp wi1h rcgis1cr display a1 each break poini . 
a dobugging/ 1raining fea1ur< . . .go io cxceu1ion address . .. 
move blocks of memory from one locn1ion 10 anoihcr ... fill 
blocks or memory wi 1h a con~ 1u111 . . .display blocks or memory 
. . .autom:itlc baud rate selection . . variable display line 1tng1h 
con1r ol (1·2SS eharac1ers/linc) . . .chnnnelized 1/0 mon i1 o r 
rou 1ine wi1h 8·bil parallel ou1pu< for high speed prln1er ... 
serial console in and conso le ou1 channel so 1ha1 monitor can 

communica1r wi1h 110 JJ-Or< >. • • 
Sysiem Munllor (Hu Vorslon): Tape load wnh labeling . .. 

1ape dump wi1h labeling . . .o.nmine/chnn~e con1cn1S or mcm­
ory . . . 1nsor1 da1a ... warm srnn ... cxannnc and change all 

r'N":ir=c':'R&'D"'t~. ft:'p'r."h'r!"ll5"'- - ­
1 

333 lllchlleld Road. New Millord , CT 06676 
Plwsesend the ltemschtcked below- plus S2 p&!i. 
0 	 Explorrr/ 85 Levrl "A.. Kii (ASCII D O.luxe Slot! 

be programmed using lhc Nctronics Hex Keypad/ Oisplo.y. 
Hex Keypad/Display 
Specifications 
Calcula1or lypc keypad wi1h 24 
system defined and 16 user 
defined keys. 6 digi1 calcula1or 
1ypc display which displays full 

. address plus da1a as well as 
Hex Keypod/D1splay. r~gister and stalus informa1ion . 
level " B" Specifications 

Lcvcl"B.. provides lhe S· IOO signa ls plus buffers/ drivers 10 
supporl up to six S-100 bus bonrds and includes: address 
decoding for onboard 4k RAM expansion selt\".t·ablc in 
4k blocks. . .address decoding for onboard Bk EPROM expan· 
sion sclcc1ablc in Bk blocks . .. address a nd dala bus drivers for 
onboard expansion .. . wail slate gcnera1or (jumper selec t3 ble), 
10 a llow 1he use of slower memories ... two separace S \·Oii 
rcgula1ors. 

level " C " Specifications 
Level ··c" expands Explorer's 
mo1hcrboa rd wi1h a card cage, 
allowing you to plug up co six 
S· IOO cards direc1ly imo lhc 

Explorer/85 with L d ·aord'hsearbr•onacrda1 ·mc ' 1yBcoo1nh1a1cnacgdc1. ns"1·"d~ 
' ' 

"C' ' card cage. Explorer's deluxe steel cabinc1. 
Level "C" includes a shce1 meral supcrs1ruc1urc, a S-c:.rd gold 
placed S-100 exiension PC board which plugs inlo 1he moiher· 
board . Jus1 add required number ":'f S· 100 conoc<:tors 
level "0" Specifications 
Level "D" provides 4k or RAM, power supply regulaiion. 
filtering decoupling compQnenls and sockets 10 expand your 
Explorer/ SS memory io 4k (plus 1hc original 256 bytes localed 
in 1he 8 155A). The Slatic RAM can be loca1rd anywhere from 
0000 10 EFFF in 4k blocks. 
Level ''E" Specifications 

Level "E" adds sockclS for 8k of EPROM io use 1hc popular 
Inlet 27 16or1hcTI 2516. II includes all socke1s, power suppl)' 
regulator, heat sink , fil tering and decoupling componen1s. 
Sockc1s may also be used for soon to be avai lable RAM JC's 
(allowing for up 10 12k of onboard RAM). 
Order A Coordinated 
Explorar/85 Appllcatlons Pak! 

Experlmtnler's Pak (SAVE 512 .50)-Buy Level " A.. and Hex 

Keypad/ Display for $199.90 and get FR.EE lnlrl BOSS user's 

manual plus FREE poSlage& handling! 

S1udrnl Pale (SAVE SlA.45)-Buy Level "A," ASCII Key· 

board/Compu1cr Terminal, and Power Supply for SJ19.85 and 

gel FR.EE RF Modula1or plus FR.EE lniel 8085 user's manual 


plus FREE poSlage & handling! 

Englnttring Pak (SAVE 541.00)-Buy Levels ..A," " B,.. 

"C," "D," and " E .. wi ih Powrr Suppl•, ASC II Keyboard / 


, 
Computer Terminal, and six S·IOO Bus Conncclors for $514.75 
and gCI 10 FREE compu1cr grade casscue tapes plus FREE 
8085 user's manual plus FREE p<>51agc & handling! 
Business Pale (SAVE 589.95)- Buy Explorer/85 Levels .. A, .. 
" B," and ..C.. (with cnbinCI), Power Supply, ASCII Koy· 
board/Computer Termina l (with cabinel), I6k RAM, 12' ' 
Video Monicor , Nonh Siar S-1/4'' Disk Drive: (includes North 
Siar BASlq wi1h power supply and cabin<!, all for jun 
$1599.40 and gCI 10 FREE 5·1 / 4.. minidiskencs (S49.95 value) 
plus FREE 8085 user's manual plus FREE pos1age & handling! 

ConUnental U.S.A. Credi! tard Buyers Outside Connectlcul 

CALL TOLL FREE 800-243-7428 
ToOrderFromConnecticulOrForTechmcal 

- - Assislance. Etc . Call (203) 354-9375 - , 
sonalized disk opera1ing system-juSl l 
plus ii in a nd you're up and runn ing!), 

Cablnrl for ASCII $699.95 plus SS p&h. I 
Version), $129.95 plus SJ p&h. Keyboard/ Terminal, $19.95 plus S2 .SO D Power Supply Kil for Nor1h Star 
O Explorer/ SS Lori .. A.. Kii (Hex p&h. Disk Drive, $39.95 plus S2 p&h . 

Version). $129.95 plus SJ p&h. 0 Powtr Supply Kil ( ± BV @ S amps) D. O.tu.. Case for Nonh Siar Disk 

0 8k Mlcrosor1 BASIC on cassct1c in deluxe sleet cabine1, $39.95 plus S2 Dnvc, $39.95 plus S2 p&h. 

1 


1ape, 564.95 po>< paid. p&h . D E•perimrncrr's Pale (sec above), 
10 8k Mluosofc BASIC In ROM Klc O Gold Piiied S-100 BU> Connectors 5199.90 poSlpaid . 

(requires Levels "D," "D," and "E"), 54.85 each, poSlpaid. ' D Sludtnc Pale (see above), SJl9.851 

599.95 plus S2 p&h. 0 RF Modulator Kil (allows you 10 posepaid. 

D Lt•tl ..B.. (S-100) Kii, 549.95 plus use your TV soi as a monilor), 58.95 0 En1lnerr lng Pak (see above). I 

S2 p&h . poSlpaid . $514.75 poSlpaid. 

D L..01 "C'' (S-100 6-cord expander) D 16k RAM Kii (S- 100 Board expands 0 Business Pak (see above). 51599.401 

Kl1, $39.95 plus S2 p&h. 10 64k), $199.95 plus S2 p&h. postpaid. 

0 Lt..I " 0" (4k RAMJ Kl1, S69.95 D 32k RAM Kii, $329.95 plus S2 p&h. Toial Enclosed s 
 I 
plus S2 p&h . D 48K RAM Kit , 5459.95 plus S2 p&h . (Conn res add sales 1ax) By- I 
D Level "E" (EPROM / ROM) Kii, 0 64kRAMKh'"'589.95plusS2p&h. 0 Pcr~onalChcck 0 M.O./Cashi<r's 
SS .95 p lus 50¢ p&h . O J6k RAM Exponslon Kii (lo expand Check 0 
D Deluxe .... Cabin•• fo r Explorer/ any or lhC abO\'C up 10 64k) $139 95 
8S,S49.95plusSJp&h. plusS2p&heach. ' ' 

D ASCII Kryboord/ Compuler Te.-- 0 Intel 8085 cpu User's Monual. $7.50 Acct. I 
mlnal Kii (features a full 128 characicr poS!paid s· 
SC I, upper&: lower t"llSc, full cursor con· O S · Co 	 ignatu re

1 1lrol 7.S ohm video outpu l convertible PK• mpultr Grade Cuse.u~ Print 
10 baudot ou1put, selecinblc baud ra te, Tapes:.SI ·90 each or 3 for SS. poslpaid. Name 
RS2J2-C or 20 mo. J/O, 32 or 64 char· D 12 Vldoo Monitor (10 MHz band­
ac1<r by 16 line formalS, and can be w1d1h), $139.95 plus Sl p&h. Address 
used with cu her a C RT monicor or a TV 0 Nort h tu Double Deru:ll_r Floppy 
sci (if you have an RF modul3[or) DlSk Kii (One Dnvc) for Explorer/ Cily 
5149.95 plus S2 .50 p&h . ' BS (inc ludes 3 drive S- 100 concrollcr,

I 	 O Hu Kcypad/ Displ•Y Kl1, $69.95 DOS , and ex1rndcd BASIC wi1h per- S1occ _ 1 
... __ - - - - - - - ----- - - -- 0 Send Mt lnform1tion - ­
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Visa 0 Mamr Charge I 
(Bankl _ _ __ ) I 

D 
xp. ale --1 

I 
I 

Z1p 
1 

1 

http:Tapes:.SI
http:op~ra1,.ng


Listing 1 continued: 
03A4 20 
03A7 20 
03AA 20 
03AO 20 
0390 A2 
03B2 A1 
03B4 20 
03B7 20 
03BA AS 
03BC CD 
03BF FO 
03C1 4C 
03C4 AS 
03C6 CD 
03C9 FO 
03CB 4C 
03CE 4C 

3B 1E JSR PRTBYT 
9E 1E JSR OUTSP 
9E 1E JSR OUTSP 
63 1F JSR INCPT 
00 LOX t$00 
FA LOA (FA,X) 
3B 1E JSR PRTBYT 
63 1F INCAO JSR INCPT 
FB LOA FB 
F8 17 CMP EAH 
03 BEQ NEXT 
DB 03 JMP START1 
FA NEXT LOA FA 
F7 17 CMP EAL 
03 BEQ STOP 
OB 03 JMP START1 
4F 1C STOP JMP START 

START 

LOAO STARTING 
AOORESS INTO 
POINT L ANO 
POI NTH 

Print Op Code 
Space 

Increment address 
Load contents of 
address at FBFA 
Print Operand 
Increment to next Op Code 
Address 

If this address is 
equal to the ending 
address then stop 
Otherwise go to START1 
and print the Op Code 

r------1 
.-:--- -----i START! 0308 I 

.....------------__..,, 


DO CARRIAGE 
RETURN, LINE FEEO, 
PRINT AOORESS, 
SPACE 

,...,_ ______ 
. 

LOAD OP CODE 
STORE IN TEMP I 

PRINT OP CODE 
AND TWO BYTE 
OPERAND 

r-------, 
I INCAO 0387 !------~:-.L _____ .J 

INCREMENT 
ADDRESS 

L_______J 

r-------,-i LOCATION J 
- L~::1!____ 

r-------, 
L~R~T~_o:~J 

\T,---------~ 

PRINT OP CODE 

r------ -- -,
<:>-------"'1 PRNT2 03Al IL _______ .J 

~------, 

.::~--------! ~~~~TION IL _____ _ ..J 

>--YE;;..;S'----------------'J.. 

NO 

PRINT OP CODE 
ANO OPERAND 

r-------,
I ~~~~TION ~-----::-L __ _ ___ _J 

NO 

r-------1 
REENTER I JMP IC4F IMONITOR l.. _______ _, 

Figure 1: Flowchart of procedure used to print hexadecimal instruction codes from KIM-1 memory. 
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Until now, 
computergr:aphi~ suffered 

from terminal cost. 
If ,l'Ou ·vc cvcr consiclcrccl cl isplayi 11,1..( 
' Ji ·k tronix* [.!rnphies data from a host 
('0111puLc1: you k now all alJou L lt·1111i11al 
hi,gh cos t. A hunk ol' ha rdware li ke a 
' l i: k l ronix 40 10 graphics lcrmi nal can 
sel you back qui IC a few kilobud1s. It's 
l'l10Ll,l.(h to cl r ive " person or moclesl 
means to the d raJt ini..( table. 

The Affordable Alternative 
l\BW Coq:iorat ion has just made 
,i..(raph !cs cl is play as practical as 1lw 
personal compu le1: With TC': l<SIM. T he 
Apple 11/'lektron ix 401 0 Simulal o1: 
TE l\SIM is a read-only me11101y !HOM ) 
that plL1gs di rect ly In to an i ne., pcnsivc 
Apple II* compu lc1: Combin in,e; an 
aclva ncecl p rol-(ramm ing techn ique 
known as d istr(buled process ing with 
/\pplr's hi~h re olu tion ploll ing 
t·apab ili lies enables TEI< IM lo emu late 
' li.:·k tronL' 4010-scr ics tc1111i11als a l a 
lt<J(' I ion or llw cost. (A symbolic 1·eprcscn­
lalion ofTEKSIM in opera lion is provickcl 
below ror the technically minclecl.) 

Outstanding Features 
The T El\SIM·/\pplC' l '<Hnbirnllion 
run l' l ions in the same way m; a ·1cklro11ix 
term in.i i. clisp layi n.!.( graph iml ou lpu l 
l rom a host com pu rer ruil/iow wry 
n1oc/ i_lka!ion fo lhc hosl·rl's iclenl 
p r1Jf:1 rw 11. You can a lso in pu t data lO the 
host t1si 1t,!.( ,!.(ame padcl les or a joysI il'k 
/\ncl a TEl\SIM-/\pplc 1e11 11 i11aJ even has 
li:al u res 1101 availabll· in 1Ile40 10-scrics. 
Six-color "palette.. lor m ull ic-( lored 
displays. Sd c<'l ivc erase. Video outpu t 
to allow <111.1• size Lclcvision to serve as 
llw scTc·t·n. Plus t ile added bcnclh s 01·a 
powcrf11l /\pple II compu ter to use bol 11 
iJl amt Oll i orgraphil'S lllOcle. Any 
compromise"? J ust one. Apple's rcsolu· 
lion is abou l a fou r ! 11 I hat of a lekl ron ix 
termi 11al. ti ll more li m n adequate lor 
111os1appl il'ations. 

Best Buy for Business; Education 
TCl<SIM is the log ical d 1oi1·c lor cnr· 
pon1t in11s a11cl eclucalors. A Tektronix 
lcnnim1l rnn IJe too 1111 wh for a lim i ted 

IJ1.1c l.!.(et. /\ncl invl'sling in TEI< IM -Apple 
Le1111inals w lll make any budget - b ig 
or small - .!.(o a lot ru rther. 

F:xccpt ional pl'rl01111ancc. Alforclable 
priC'e. Thal :., TEl<SIM. from ABW. 
Al S795t. TEl\SIM marks !he encl of 
1e1111 inal h i .~h ( 'OS I. 

rr;;;,;;;:;:-Tl~l\SIM ~l(m~Li01~I 
ma ii 1 Ith rnupon Lo: 

ABW Corporation 
P.O. Box M 1047 
Ann Arbor, MI 48106 

Or call (3 13) 971-9364. 


Nanw____________ 


l 'osli ior1 ___________ 


Company___________ 


/\dclres.~------------

Cily____~ t <H ~.-----· i P---

Pleast .. cm1tm·1 n ie. Phone ______ 

/ lf'n>'.~ l1ow TEl\S/M works: Fi1i;i. ·1dC1rt11 IL\" dWo 
m11u •s rn11 <>f 1/J e /Jos i rn11rpwe1: 

APPLE Il/TEKTRONIX 4010 SIMULAIDR 

<197 by ABW Cmll 

rc'l!. 1ron1;ic 115 .. rogr.s1erea 1rademark Ol lakiron1:w. , lni:: 

Apple I I IS a rag15o1QrOO tr adi0m;11k o 1 Apple Compi..irQr Inc 


t~W~ ~~~~.~~s~~ ~fl1~11~f~~~1~~·~~1~\~~c~1~1rs~ ~":11~~~onod by, 
ToklrOl"ll• . l l'liic , 

Tlw11Tl·:l\SIJ\l1rr11 i.9iin 11s Ii inrr> Apple clllln ... ... so ii'""' h1 · rli.~1 i low·11"'' 1l 1c Apples 
T'\ ' scn ·c •n. 
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Give Your Computer 

an Ear for Names 


One of the major criticisms of the 
computer is that it is too literal (ie: 
unable to accept minor errors from 
fallible human operators). When the 
computer asks a question , if an 
answer is not exactly right the com­
puter rejects it, even if the answer was 
nearly correct . The computer does 
not apply a human's reasoning ability 

Name Code 

Munnecke M520 
Minnecke M520 
Munnuke M520 
Munneake M520 
Munneeke M520 
Munlcky M520 
Muneeck M520 
Monkey M520 
Muneick M520 
Munnick M520 
Monnecks M521 
Muuncake M522 
Munnedie M530 
Lunnecke L520 
Munnecle M524 
Euler E460 
Gauss G200 
Hilbert H416 
Knuth K530 
Lloyd L300 
Lukasiewicz L222 
Smit11 S530 
Smyth S530 
Smy the S530 
Smit ty S530 
Gonzales G524 
Gonza lez G524 

Table 1: Sam ple Soundex code for 
several names. Th e first fourteen 
names fo llowing the author's are 
misspellings of his name, actually 
found on mail, along with their 
respective So1111 dex codes. No tice 
tlra t most of the misspellings reduce 
to the same Soundex code and could 
iden tify the co rrect name. 
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Tom Munnecke 

c/ o Metasystems 

6199 Shaker Dr 


Riverside CA 92506 


to determine the intent of the 
operator. Instead , it works only with 
the exact response. 

There is a technique which has 
been used since the turn of the 
twentieth century to retrieve names 
based on pronunciation, rather than 
their spelling . It is called the Soundex 
code, and was originally developed to 
search for names in the 1890 census 
files . The technique is to give each 
name a four-character code, con ­
sisting of the first let ter of the last 
name followed by three digits 
representing the sounds found in the 
rest of the name. This code is then 
used to group together all names 
which "sound like" each other . 

The Soundex code allows the user 
to enter a name in a form believed to 
be the proper spelling. The computer 
responds with a menu listing all 
sound-alike names, allowing the user 
to make a selection . If only one name 
is found , the computer could con­
firm the name identity and proceed. 

For example the user cou ld 

Letters Code Digit 

b,f,p,v 1 

c,g, j ,k ,s.x.z 2 

d,t 3 

I 4 

m,n 5 


6 


Table 2: Numeric single-d igit codes 
that are assigned to letters from the 
corresponding gro11 ps as they occur 
i1 1 a name bei11g encoded i11 the 
So11ndex system. 

misspell "Gonzales" as "Gonzalez"; 
"Smythe" as "Smith"; or "Andersen" 
as "Anderson ." I amparticuJarly sen­
sitive to this problem because my 
name (loosely pronounced "money­
key") is regularly misspelled . Table 1 
shows a sample of the misspellings, as 
collected from actual mail I have 
received during the last two years. 

The exact use of the Soundex code 
varies greatly with the computer's 
file-management system . Some data­
base management systems support 
Soundex codes directly; others re­
quire the programmer to structure the 
search logic . The program is easily 
modified to arrange sounds in groups 
other than as shown. Therefore, there 
are many modified versions of this 
technique in use around the country 
to account for local variations in 
names and programmer's whims . 

The user might see the Soundex 
routine working as follows (user in­
put is italicized) : 

WHAT NAME: SMITH 
SELECT ONE: 
1. Smith , Jack 123 Main St 
2. Smith, John 456 Central St 
3. Smythe, Zachary 789 First Ave 
Enter Choice: ____ _ 

If there is only one name with the 
sound , the computer might respond : 

WHAT NAME: SMITH 
John Smith, 123 Main St 

This approach is only the most simple 
technique. It can be enhanced by add ­
ing the first initial of the first name, 
sex, birthdate , or other characteristic 



32K Board P1c1ured Above 

Why Not the Best? 
From The Dynamic RAM Company. 

2MHz 4MHz 
16K-$249 $259 
32K-$375 $395 
48K-$500 $530 
64K-$625 $665 

We have now been shipping 
our 2MHz dynamic RAM boards 
for over two years. Hundreds of 
4MHz boards have been going 
out every month since early 
1979. Our reliability is proven in 
the thousands of systems which 
contain our board . Many quality­
minded systems houses across 
the country and overseas are 
using our boards for their 
equipment. 

Our prices still beat all. 
Despite rising 1 6K memory chip 
prices (at least from reputable 
suppliers), Central Data continues 
to give you the best buy in 
memory today. Nobody offers a 
board with a capacity of 64K, 
assembled, tested , and guaranteed 
for a full year at the price we do. 

Circle 118 on Inquiry card 

Deselect around PROMs. Our 
boards have the important deselect 
feature which lets you overlap any 
fixed memory in your system with 
no interierence. 

Our features make the board 
easily used and expanded. You 
address our boards on 16K 
boundaries with mini-jumps (small 
shorting plugs that slide over wire­
wrap pins) near the top of the 
board for easy access. If you want 
to expand your board after you 
have purchased it, all that you 
need to do is add memory. We 
can supply you with expansion 
packages ($150-2MHz, 
$1 60-4MHz) which include eight 
RAMs that you can depend on as 
well as two mini-jumps for 
addressing . And of course , our 
board never generates wait states. 

Low power consumption keeps 
your computer running cool and 
reliable. The total power 
consumption of our 16K board is 
typically less than 4 watts {+8V@ 
300ma, +16V @ 1 50ma and 

-16V @ 20ma) . Boards with 
additional memory typically 
increase power consumption only 
1 watt per 16K! 

Standard S-100 Interface. Our 
board is designed to interface with 
any standard S-1 00 CPU . All of 
the timing of the board is 
independent of the processor chip , 
and the board is set up for 
different processors by changing 
two plugs on the board . 

Call or write us today. That will 
guarantee a fast response with 
more information on the board. Or 
make an order - you 'll probably 
have the board in two weeks ! If 
you're interested, also ask for a 
catalog on our zaooo 16-bit 
processor board designed for the 
MULTIBUS. All of these products 
are available to your local dealer, 
also. 

Central Data Corporation, 71 3 
Edgebrook Drive, PO Box 2530 , 
Station A, Champaign , IL 61820. 
(217) 359-8010 

Central Data 
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Listing 1: Soundex program written in Microsoft BASIC for the Commodore PET. Tab le 3 describes variables used in the program . 

100 REM TEST DRIVER FOR SOUNDEX 
110 INPUT "LAST NAME" :N$ 
120 GOSUB 2000:REM EXECUTE SUBROUTINE 
130 PRINT "SOUNDEX CODE = ";S$ 
140 GOTO 100 
2000 REM SOUNDEX ROUTINE TOM MUNNECKE 2/22n9 
20!0 REM RETURNS SOUNDEX CODES$ FROM LAST NAME N$ 
2020 REM SEE KNUTH. "ART OF COMPUTER PROGRAMMING", VOL #3. P 391 
2030 REM L$=" ": REM LAST SOUND 
2040 S$=MID$(N$,l,l):REM START WITH FrRST LETTER OF NAME 
2050 IF LEN(N$) < 2 THEN 2200:REM SKIP SHORT NAMES 
2060 FOR I = 2 TO LEN (N$):REM FOR EACH REMAINING LETTER 
2070 E$=M!D$(N$,I,l):REM SELECT I-TH LETTER 
2080 E =ASC(E$)-64:REM CONVERT A THRU Z TO NUMBER I THRU 26 
2090 IF E > 26 ORE< I THEN 2160:REM USE ONLY LETTERS 
2095 REM SELECT SOUNDEX CODE 
2100 K$ =MlD$("0 123 0 l 2 0 0 2 2 4 5 5 0 l 2 6 2 3 0 I 0 2 0 2",E,J) 
2110 REM A BCDEFG H IJ KLMNO PQR ST UVWXY Z 
2120 IF K$ = L$ OR K$ = "O" THEN 2160:REM SKlP TWO CONTIGUOUS SOUND-AUKES 
2140 S$=S$ + K$:REM BUILD UP SOUNDEX RESULT 
2150 IF LEN(S$)> 3 THEN 2200:REM ONLY FIRST 4 SOUNDS 
2160 L$=K$:REM SAVE LAST SOUND 
2170 NEXT:REM DO NEXT CHARACTER IN NAME 
2200 S$=LEFT$(S$+"000",4):REM PAD TO RIGHT WITH ZEROS AND SHORTEN TO 4 CHARS 
2210 RETURN 
2999 END 

to identify the person wi th greater 
accuracy. 

Constructing the Soundex Code 
The technique for constructing the 

Soundex code is found on page 391 of 
The A rt of Computer Programming, 
Volume 3: Sorting and Searching by 

Donald Knuth (published by 
Addison-Wesley, Reading MA) . The 
four steps in generating a Soundex 
code are : 

1. 	Retain the first letter of the 
name, and drop all occurrences 
of a,e,i,o, u,w,y, h and q in 

other positions. 
2. 	Assign group numbers to the re­

maining letters after the first ac­
cording to the scheme given in 
table 2. 

3 . If two or more letters with the 
same code are adjacent in the 
original form of the name 

HAZELTINE LS00,1510, 1520 
01 1tsranJing reliabi lity. Clearest viJeo image in 
this price range. Excellent single & quantity 
pricing. Also available with 50H!. and French . 
Genmin. SweJish character.;. 

IBM CRT 31 0 1 ............$ 1,29S 
9 16 Jor matrix. lectric-like keyboard. 

TELETYPE MODEL 43 .... ...$98 S 
with RSZ32 .. .. .... . . . . ... .. .... $ l ,085 
220 v. rransfi. irmer. insra llcd ... ......$100 
tractor feeJer mechanism ... ...... . . . $ 100 

DEC LA 34 ................$ 1,159 
Plug compatible ahemarive tn the h~rJ-ro-ge t 
TTY 43 

DEC LA 35/36 UPGRADE . ...$ 7SO 
Increases bau<l r:ue to 1200. Micro-processor 
conrrolleJ. Many fear11re mcluJing TOF. rnbs 
and margins conmil. Quantity pricing. 

NEC SPI WRITER SS 10 ....$3,000 
DlABW 1640 KSR ........ . $3 ,195 
These prices incl udc trnctor 
QUME SPRINT S/S5 ....... $3 ,380 

CO TROLLERS 
KONAN Hnrd Jisk. -100 ........ $1 ,550 
TELETEK Double Jensity ...... .. .. $4 15 
for 5V• and inc h anJ single density 
TARBELL l:\mblc Jensity ...... ... . $385 

MODEM: The CAT frnm ovation $ 179 
Originate/answer 

CODs <1cccprcd at no extra charge. 
hipping: • 13 r.1r light printer.; an,I CRTs. 

CreJit carJs add 4%. Y residents aJd tax . 

LMS 5000 SYSTEM .........$2,765 
Z­ PU. -100. Runs P/M . ' Dual, Jouble 
Jen-my 51 • Jrives, 32K RA!vl. 
IMS 8000 ....... .. ........$4.18 5 
Like 5('(1 ystem bur with 8 inch Jrivcs. 

>ublc si leJ drives also available. Expansion 
ro 64K. li.>ur ,lrives. 

Works on 50Hz., 220V. 

T ELEVIDEO Smart CRTs. 
Mani· ~'llir fcarures anJ remote commanJs. B 
nwJels have TTY-l ike kcyboarJ; C moJels 
have Sclecrric- like keybnarJs. 
912B .... . . ' ..$745 912 .. ' .. ....$780 
920B.........$795 92 .........$850 

SOROC IQ 120 ... . ..... . .. .. $86S 

4 11 6 RAM C HIPS ............ $ 10 
For urcrbrain anJ TR · 0 
IMS 16K Memory . 250 ns . ... ... .. .$ 40 

CALIFORNIA COMPUTER 
SYSTEM ............. .... . . $270 
16 Kmemory, Runs in 4MHZsysrems witht\llt 
wait ·rntes . Excellent value. 

Ca ll on us br prr1'l\1cr sheers. 
I 'alcr in4uir1· in\'itcJ . 

(Prices ubject tn change without nmice.) 

MARLNCHIP 9900 
16 BIT C P . . . . . . . . . . . . . . . . 700 
Extensive sofrware package 1ncludeJ in price. 
Texr t-di tor and wnrd processor worth over 
· 500 hy itself~ Manuals :;killfully wrirren. 
CP Ki1. .. . . ... ...... .. ... . .....$550 

DRIVES 
SIEME S ..... .$4'0 S IUGART . . $525 
1PI 51 .......$275 PER J 277$ 1,2 10 

anJ the beauriful lNNOTRONICS ...$525 
(John favors the 1 OTRO I !Or their 
consmicrion anJ performance. ) 

.. -­ ' 670 

TEXAS I STRUMENT 
PRlNTERS 810 . . . .. . ..$ 1,695 

20 ........$ 1,795 745 .... - ...$ 1,075 

PAPER TIGER ....... . . .....$94S 
wit.Ii graphics ...... .. . .. .... ......$ 100 

We Are Known for OurWE EXPORT JO D. 0 NS 
Prompt and Courteous Service!Overseas Callers: 

Phone 212 448-6298 Associates, Inc. 


We have no reader 
or TWX 710 588 2844 12 Schubert Street inquiry number. 

or Cable: OWENSASSOC Staten Island, New York 10305 Please call or write. 
212 448-6283 • 212 448-6298 
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Basic In A Nutshell 

Name: Step-By-Step 
Vendor: Program Design, Inc., 11 
ldar Court, Greenwich CT 06830 
Price: S49.95 
Purpose: Teaches how to program 
a TRS-80 using BASIC 
Documentation: Outstanding 
Loading: OK- Lev.el 6. not critical 
Implementation: This Is a case of 
a BASIC program that teaches BA­
SIC programming. It starts out with 
the assumption that the student 
only knows how to tum the TRS-80 
on. Three cassette tapes are 
mounted In the cover of a loose­
leaf notebook that a lso contains 
supplementary Information frames. 
The course is divided into ten two­
part lessons. From a simple PRINT 
"HI" through arrays and graphics to 
complex programs, all of the Level 
II commands and statements are 
exercised. 

The Instruction method consists of 
explanation, example, trial and 
testing. Commands and state­
ments are presented and ex­
plained, examples are shown both 
on the screen and In the notebook. 
and then the student Is presented 
with some problems to solve using 
the BASIC elements under discus­
sion. If an Incorrect answer is given. 

two more tries are allowed, and 
then the correct answer Is dis­
played. Each lesson ends with a 
test that Is administered and 
scored by the computer. The results 
are then entered Into the student's 
progress chart. More comprehen­
sive examinations are given at the 
end of Lesson 5 and at the end of 
the course. 
Sultablllty: This is the kind of edu­
cational programming that per­
sonal computing needs more of. 
The student (my teenage son) 
learned much more quickly than I 
could have taught him, and at his 
own pace. However, this course 
Isn't just for youngsters but for any­
one who wants to be able to pro­
gram effectively using the BASIC 
language. In a household where 
there isn't anyone to do the teach­
ing, this course would be espe­
cially useful. I'd llk.e to see a similar 
course for assembly-language 
programming. 

Other software avallable from 
the some vendor: IQ Bullders (four 
different kinds). Memory Builder 
and Story Builder. 

Reprinted with permission: 
80 Mlcrocomputing. February 1980 

Step by Step a lso available for Apple II and Pet • Apple II version also available on disks for $59.95. 

Available at Computerland and other fine computer dealers. Or, use the coupon below. .. 

Program Design. Inc. 11 ldar Court Greenwich, Conn. 06830 203-661-8799 

ORDER FORM 
Quantity Title Computer Price 

STEP BY STEP 

Please send me a list of dealers in my area o Shipping 5% ---- ­
Check or m.o. enclosed o CT resident odd 7% ____ _ 


TOTAL _____BonkAmericord/ VISA #------- Nome: ____________ 
Mostercharge # Address :___________ 

MC 4 digits over name City : " Foreign orders: U.S. funds 

EX dote __Phone State & Zip: Add $10. 
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START 

LAST SOUND • NULL, 
SOUNDEX CODE• FI RST 
LETTER OF NAME 

YES 

YESNO 

SELECT PAD TO RIGHT 
CHARACTER WITH ZEROES 

CONVERT TO POSITION 
IN ALPHABET 

NO 

FI ND SOUNDEX GROUP 
FOR THIS LETTER 

YES 

YES 

I • I +l TRUNCATE TO 4 
CHARACTERS 

SAVE LAST SOUND 

YES 

NO 

RETURN 

Figure 1: Flowchart of the Soundex algorithm subroutine. 

(before step 1), omit all but the dropping rightmost digits, if 
first . there are more than three. 

4. 	Convert the name to the form 
letter, digit, digit , digit by add­ BASIC Program 
ing trailing zeroes (if there are listing 1 shows the Soundex code 
less than three digits), or by generating subprogram that con­

200 May 1980 © BYTE PublicaUon> Inc 

Input 

N$ Name to be coded 

Output 
S$ Soundex code of N$ (form: 

letter ,digit.dig it .digit) 

Temporary 

I 

E$ 
E 
L$ 

Character position in N$ 
under consideration 
Ith Character in N$ 
Alphabetic sequence of E$ 
Last sound during evalua· 
tion 

Table 3: Variables used in the 
Soundex program . 

structs the encoded form from a last 
name. It was written and tested on a 
Commodore PET 2001 computer, but 
it should work on any computer 
using Microsoft BASIC. It should 
work on other BASICs which have 
LEFT$, RIGHT$, and MID$ func­
tions, and use "+" for string con­
catenation. 

Figure 1 shows the flowchart 
describing the program 's operation . 
line numbers on the flowchart cor­
respond to the BASIC line numbers in 
listing 1. The program is separated in­
to two parts : the Soundex routine, 
starting at line 2000, and a test driver 
starting at line 100. The driver is used 
to ask for a name, invoke the 
Soundex generator, then print the 
results. It will be replaced by your 
program logic for filing and retriev­
ing. The Soundex generator in line 
2000 accepts as input the variable N$, 
representing the last name to be con­
verted . It returns S$, the Soundex 
code for N$. 

The only tricky part of the pro­
gram is contained between lines 2080 
and 2110. Instead of testing each 
letter individually, as shown in the 
original technique above, the pro­
gram converts the letter to a number 
from 1 to 26, representing its position 
in the alphabet. It then uses this 
number to index a character string, 
containing the group codes for each 
letter. The comment below the index 
line at line 2110 documents this 
technique, and provides a reference in 
case the codes need to be changed. 

The Soundex subroutine may be in­
corporated into programs that re­
quire the computer to understand 
user input. The addition of a Soundex 
routine can increase the usefulness of 
a computer.• 



after 


PDP-11 * 
TCU-100 • $495 
• 	 Provides month, day, hour, minute and second. 
• 	 Can interrupt on date /time, or periodic intervals . 

TCU-150 • $460 
• 	 Provides year, month, day, hour, minute and 

second. 
• 	 Automatic leap year. 
• 	 Patches for RSX-11M, RT-11 FB/SJ V02, V03 

and UNIX. 

LSl-11/2* 
TCU-500 • $325 
• 	 Provides month , day, hour, minute and second. 
• 	 Dual size board. 
• 	 Patches for RT-11 SJ/FB V02, V03B. 

Lockheed SUE 
TCU-200 • $550 
• 	 Provides year, month, day, hour, minute, second 

and milli-second. 
• 	 Interval interrupts between 1/1024 seconds and 

64 seconds. 

Computer Automation (Naked Mini) 

TCU-310 • $385 
• 	 Provides year, month, day, hour, minute and 

second . ~ 

Multi-Bus** 

TCU-410 • $325 

• 	 Provides year, month, day, hour, minute and 

second. 
• 	 SBC/ BLC compatible . 

HP 2100 

TCU-2100 • $395 

• 	 Correct time restored after power failure. 
• 	 Compatible with the HP TBG card . 

Serial Clock (RS 232 or 20 mA) 
SLC-1 • $640 
• 	 Connects between any terminal and host computer. 
• 	 Provides date, time and more! 

All Digital Pathways TCUs have on board NICAD 
batteries to maintain time and date during power 
down. Timing is provided by a crystal controlled 
oscillator. Prices are U.S. domestic single piece. 
Quantity discounts available. 

For more information on these products, contact: 
Digital Pathways Inc . 
4151 Middlefield Road 
Palo Alto, CA 94306 
Phone: (415) 493-5544 

~~ 
• li'ademark of Digital Equipment Corporation 	 ~ •'Trademark of Intel Corporarion -«Jr 

•••Trademark of Computer Automation Incorporated 

DIGITAL PATHWAYS 
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The Club Computer Network 


Does a club need a computer net­
work? What are its uses7 What are 
the advantages of having such a net­
work? 

This article attempts to answer 
these questions and provide ideas on 
the techniques used in implementing 
the network. 

Basic Communications Needs 
An important aspect of any hobby 

is communication. The sharing of 
information and experiences can add 
a great deal of enjoyment and save 
much time . If the techniques used to 
solve some problem are made avail­
able by the solvers to others, the 
recipients of the solution can advance 
the state of the art . This is done by 
building upon the foundations 
developed by the original solvers, 
rather than by rebuilding the same 
foundations. 

In the computer field , communica­
tions fall into two similar but distinct 
categories: the exchange of personal 
messages and the exchange of com­
puter data (programs or data bases). 

Personal messages may contain 
any plain language text. Computer 
data may contain programs, data 
bases, and instructions for processing 
files . 

About the Author 
foe Kasser is v ice-president of the 

Cliesapeake Microcomputer Club, director of 
information and publicity of the Radio 
Amateur Satellite Corp (A MSA T), a'1d editor 
of ORBIT. He has worked with microcom­
puters professionally since 1975, and has built 
an 8080-based, S-100 computer system which 
served as the prototype for the club's construc­
tion project. He has contributed other articles 
to BYTE. including "AMSAT 8080 Standard 
Debug Monitor'' (Sep tember 1976, page 108, 
wit/1 Richard C Allen), "The Sky's the Limit" 
(November 1978, page 48) and "The 
AMSA T-GOLEM-80" (September 1979, page 
182). 
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Computer data comes in many 
forms . In the personal computer area, 
data may be on paper tape, cassette 
tape, or floppy disk. If it is on 
cassette, it may be in a digital satura­
tion format or some modulated audio 
format. It may also be recorded at 
one of several data rates . 

If data is on a floppy disk, the disk 
may be soft-sectored or hard­
sectored. Data may be on 5- or 8-inch 
disks, which may be single or double 
density, single or double sided. The 
disk format may be compatible to a 
disk operating system such as CP/M 
or North Star, or it may not. 

Most computer users do not have 
the means for reading or writing all of 
the different types of off-line storage 
media. Thus, two users who wish to 
share software may have what is 
known as a "media incompatibility 
problem." 

A typical example occurs in the 
Chesapeake Microcomputer Club 
(CMC). Two members own 8080 or 
280-based systems, each running the 
Digital Research CP / M disk 
operating system. One member, 
however, uses 8-inch soft-sectored 
disks, while the other uses a North 
Star system (5-inch hard-sectored 
disks). They have no compatible 
medium such as tape. How then are 
they to share computer files? 

The club is spread out over a wide 
geographic area. Several of the 
officers require access to the club 
roster or membership list. Currently 
the list is kept by one officer who has 
to update it, see that labels are 
printed for mailings, and send 
physical copies of the list to the other 
officers . Since officers may live 30 to 
50 miles apart, the telephone and 
postal services are the only practical 
method for infonnation exchange . 
There must be a better way. 

The club has a need for dissemi ­
nating information. Reports concern­
ing main meetings, chapter meetings, 
group purchases, surplus informa­
tion, and special interest groups have 
to be made available to the member­
ship . Currently the information is 
passed out at meetings and through 
the mails by a monthly newsletter. Is 
there a better way? 

Many of the members possess their 
own computer systems. The degree of 
sophistication ranges from a simple 
KIM-1 to a system with dual disk 
drive, large amounts of memory, and 
line printers . A number of members 
have become involved with the club 
computer project and the group­
purchase plan for equipment. Each 
one of these systems is in a different 
stage of development. Many people 
are finding that their system cannot 
perform the tasks that they wish it to 
perform, because several system com­
ponents (such as extra memory or 
disk storage capability) are lacking 
for one reason or another. Perhaps 
the capital out lay involved is not 
available, or they are waiting for 
deliveries to take place. 

When contemplating the purchase 
of additional hardware and software, 
decisions involving hundreds of 
dollars must be made, sometimes 
with little factual information. At 
club meetings members can discuss 
their requirements and experiences, 
but that just results in acquisition of 
information about how a particular 
item of computerware works in some­
one else's environment and how it 
meets his requirements. 

It would be nice to be able to get 
together with a friend and gain 
hands-on experience of the way that a 
computer system component per­
forms in one's own environment 
before purchasing it. Visiting friends 
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Figure 1: Diagram of sample telephone and radio-data transmission links in a typical 
club computer network. Several computers fo rm nodes in the network. Solid lines in­
dicate telephone links; dotted lines indicate links through a 2-meter band amateur radio 
repeater system (at the same location as one of the computers). Communities identified 
are located in northern Virginia and in Maryland (except for Washington DC) . 

and using their systems can provide will provide a service to the club 
this facility, but it is inconvenient, members. Access may be via the 
especially when a long session is telephone line or via amateur radio­
planned or the traveling distance is teletypewriter (RTTY) circuits. Each 
great. There must be a better way . access method has its own advantages 

and disadvantages. 
Basic Network 	 An example of such a network is 

There is a better way. It is called a shown in figure 1. It incorporates 
club computer network. All club both radio and telephone links. It also 
members can have access to it. It may allows for a number of computers in 
be centralized or distributed, but it the system. It is spread out over a 
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Tbs days of comp/icatsd, unrsliab/s, 
dynamic RAM ars gont1: 

INTRODUCING 

1he ullrabyte memory board · ­$199. 95 (comp/111/tit ) 
with 161< memory 

Netronics consistently offers innovat ive products al un­
beatable prices. And here we go again -with JAWS. 
the ullrabyte 64K S100 memory board. 
ONE CHIP DOES IT All 
JAWS solves the problems of dynamic RAM with a 
state-of-the-art chip from Intel that does ii all. Intel's 
single chip 64K dynamic RAM controller el iminates 
high-current logic parts .. . delay lines ... massive 
heat sinks . . . unreliable Irick circuits. 
REMARKABLE FEATURES OF JAWS 
look what JAWS offers you: Hidden refresh ... fast 
performance . .. low power consumption .. . latched 
data outputs .. . 200 NS 4116 RAMs ... on-board 
crystal ... BK bank selectab le ... fully socketed ... 
solder mask on both sides of board . . . designed for 
8080. 8085, and ZBO bus signals ... works in Explorer. 
Sol. Horizon. as well as al l other well-designed SlOO 
computers. 

Is1vEro11RcoMPUTERAB16BmoFMEMORY I 
POWERWTTHJAWS-SAVEIJP1111900N 
IN1110DUCTDRYl/M/TEJJ.OFFER SPEC/Al PRICES! 

UNDECIDED? TRY A WIRnl /fi( ~M IN YO/Jfl COMPtJTfR ON OUR 
IO·OAY MONfY· 811()( OffER ISl'fCJFY rrJ/JllaJMfllTER). 

chnNE.,.-1.1.U.SA. t1111onw.01.llt'us OUTSIDl cnM•1c11cUTtAU ,• -------------~--------------
: CALL TOLL FREE 800-243·7428 l 

:a11moi·1cs·~·~~o~~~~~
5

E~T
0

L:~J 
333 Litchfield Road. New Milford.CT 06776 1 

Please send the items checked below: 
lJ JAWS 16KRAM kit. No. 6416, $199.95.' 
[J JAWS 16K RAM fully 11umbled. teated. burned in. 

No. 6416W. S229.95." 
lJ JAWS 32K RAM kit, No. 6432. (reg. price S329.95). 

SPECIAL PRICE t299.95.* 
l1 JAWS 32K RAM fully 11umbled. teated. burned in. 

No. 6432W. (reg. price $369.951 . SPECIAL PRICE 
•339.95.* 


l1 JAWS48K RAM kit. No. 6448. (reg. price $459.95) , 

SPECIAL PRICE 1399.95.* 


ll 	JAWS 48K fully unmbled, teated. burned in, No. 

6448W. (reg. price $509.95) , SPECIAL PRICE 

$449.95.• 


LJ JAWS 64K RAM kit No. 6464. (reg. price $589.95) , 

SPECIAL PRICE $499.95. • 


LJ JAWS 64K RAM fully 1111mbled. tested. burned in. 
No. 6464W. (reg. price $649.95) , SPECIAL PRICE 
$559.95.* 

!:J Exp1n1ion kit , JAWS t6K RAM module. 10 expand 

any ol the above in t6K blocks up to 64K No. ISEXP, 

5129.95.' 

•All prices plus S2 poslage and handling. Connecl itul 
residents add sales lax.1 	Total enclosed:$ __________ _ 

~] Personal Check L1 Money order or Cashiers Check 
fl VISA [] MASTER CHARGE (Bank No. _ . _-I 
Acct. No. _ _ _ Exp. Dale __ 
Signalure __ 
Prim Name _____ _ _____ 

Address __________ _ _ 

Ci1y __ --- ______ ~---
S1a1e ___________ Zip 

"] Send me more informalion 
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Jack McAlister had $12,000 
worth of power tools. 

Here's why he sold them. 
"My shop was equipped with commercial tools in which I had 
an investment of $12,000 or more. I sold all my machines at a 
nice profit, and purchased one Mark V . . . I can do anything I 
was doing on all the machines, this gives me a lot more room 
and I have several thousand in the bank. What more could I 
ask for?" - Jack McAlister, Tucker, Georgia 

Jack McAlister found something out 
that a lot of woodworkers at all 
levels already know. You don't 
need a shop full of expensive power 
equipment to do just about any job 
you could imagine. All you need is a 
Shopsmith Mark V. 

The 5-in-1 tool that does it all. 

The Shopsmith Mark Vis actua lly a 
complete workshop in a single, 
compact unit no bigger than a bi­
cycle. It includes the five basic 
power tools no home shop should 
be without. 

It's powered by a rugged precision ­
built motor that any power tool 
owner would be proud to own. And 
it can do more than your standard 
power tools because it actually lets 
you borrow features and set-ups 
from one tool to enhance the capa­
bilities of the others. So you can 
tackle jobs you now wouldn't dream 
of doing yourself. And, thanks to the 
Mark V's built-in precision and con ­
trol, you'll do them successfully. 

Maybe it's time for you to find out 

what Jack McAlister and over 
350,000 Shopsmith owners al­
ready know. Mail the coupon for 
all the facts today. 

Don't you owe it to yourself to find 
out more about the Mark V - the 
single piece of equipment that can 
actually replace $12 ,000 or more 
in power tools - yet costs less than 
1/10 that figure? 

The Shopsmith Mark V ­
the tool to start with .. . 

the system you grow with. 

8..S~~~~mith Inc.0 0
'W 750 Center Drive 
Vandalia, Ohio 45377 

Yc...-s 1Ph!,.;i:.il! ma1I m'-" your FHEE 1r1ror· 
mauon J\11 on the S lOpsmll h Mark V 
1 uml ·~::. 1 drn..l 1h"'"'n~ I~ IHJ obl lga1ion 

Name ___________ 


Address ---------­


Ci ty 


Stale----- Zip _____ 


relatively wide geographic area. One 
computer may be accessed either via 
a 2-meter FM radio-teletypewriter 
repeater (operated by the Amateur 
Radio Development Association, 
AMRAD, using the frequencies 
147.81 and 147.21 MHz). or via the 
telephone line. The other computers 
are operated on behalf of the 
Chesapeake Microcomputer Club Inc 
by various members. Note that this 
area-wide operation is necessitated by 
the geographic dispersal of the 
membership of the two clubs. 

The central computers are located 
so that at least one computer is within 
local telephone-dialing range of each 
club member. Several members may 
be within local dialing range of more 
than one. If one machine in the net­
work is down, or in use at any par­
ticular time, these members can try to 
access another computer . 

The radio link can be used by vir­
tually any amateur radio teleprinter 
station in the area that is equipped for 
2-meter FM operation. Of course, 
any member of the club can access 
any computer by making a long­
distance telephone call. 

Data is collected in each computer 
for remote retrieval at a later time. If 
the data in one machine is addressed 
to a user outside the local telephone 
area, the data is automatically sent to 
the computer in the distant area in the 
late evening, when long-distance 
telephone rates are lowest. This inter­
computer transfer takes place once 
per night per machine in a predeter­
mined sequence to transfer the max­
imum number of messages with the 
minimum number of calls. 

Link Types 
Consider first the characteristics of 

the radio links. Many amateur radio 
operators already use noncomputer­
ized automatic-starting radio­
teletypewriter equipment for receiv­
ing message traffic. A computer net ­
work for message handling is a logical 
successor to these existing autostart 
networks. 

The existing noncomputerized net­
work works as follows. All stations 
monitor the same frequency . 
Messages are sent blind; when a 
message is originated into the net­
work, the sender does not know for 
certain if the destination station is 
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DECIDE FOR YOURSELF... 

WISE 1 TERMINAL 
Tota lly intelligent terminal which can be used for single or 
multi-user capabi lities. Expandable into a complete system. 
Suggested List Price$ 1695 

IPS-100 MICROCOMPUTER MAIN FRAME 
Functions with the Wise 1 as a complete system or with 
most other dumb terminals. 
Suggested List Price $ 3495 

DEALER INQUIRIES INVITED 

(cil!L~ 

Bldg.113, Drummond Plaza 

Newark, DE 19711 

(302) 738-0933 

HARD DISK MODULE 
32 Megabytes of on-line storage .. . 16 fixed I 16 remova ble 
Suggest >d List Price $11,995 Shown wl Opt '.;tr;k & 2.nd dnve 

••• WHICH CDS SYSTEM 
BEST SUITS YOUR NEEDS 

AUTHORIZE D DISTRIBUTORS 
In Florid11 In / tn ly 
Datatron Computer Data Systems, SRI 
11041 N.W. 44th Street Scali D'Azeglio, 52 
Coral Springs, FL 33065 Livorno, Italy 57100 
(305) 753-7514 0586-376461/7 

In C111111d11 In . 0

/Jllit1 
House of Computers, Inc. Polytronica 
368 Eglinton Ave., West Cavanilles, 30 
Toronto , Ontario. Madrid, 7, Spain 
Canada M5N 1A2 252 55 89-433 27 34 
(416) 482-4336 

DEALERS 
Comou1er Data System", Inc 2S Wes1 Woodbine Youngstown, OH 44505 (21 61 741 SS39 
AU ryoe Business Syslems 57 Verdi S11eet Farmingdale. NY 11735 t5 16l 249 4650 
M)C.fopfocessor Appl1ca1tons .\3skells H1r1 Road Selby, VKlor.a , Austraha 3159 ~03) 7545108 
Reill tshc Com1>v lmgotCeorg1a l01 Mc Car lan S!recl August.1 , Ge> 30902 (404) 722 0831 
Comoulerease 403 M1lllown Road W1lm1ng1on. DE 19808 (3021995 6546 
Dolson & Wilson Consu l!lng P O Bo• 12152 Le•1ng1on. Ky 40S81 (606}233 9958 
Forbes &Associates P 0 801 45!> M.>rllon, n108053 (6091435 Oc104 
F1cem:m Elec1ron1cs 708 Norlh 71h S1reel WMt Monroe, la 71291 (3 18)388 2312 

0~1ters1!1cd Oata Syslems 9811 M.allolrd Onve laurel. MO 2081 l tJOU 176 1200 

G1ea1Necl.:Comou1erCo 8931161MS11eet Jama1ca.NYll432 (2 12)2918880 
Nova Crouo Inc 2864 H.arlldnd Fall$Churth. VA22043 (7031698 51 16 
Computer Cer11e1 125P1llowS1n~el Bu llet PA 16CX>I (412) 28707S4 
Computer Center 31 East Jhl S1reel Nfro# York NY 10016 12121889 8130 

f(l1a i M1crocompoten. 120 North 10111S1ree1 Mc Allen TX 78501 15121687 8744 

Comoulc-tS3!HCo 6JCenlry Coun 8oilJ5 l Annapot!i. M0 2 1403 1301 12676600 
l111egr.:t ted Bu,moss System~ 1009 Prospecl NE Albuauerque NM 87110 1~5)884 91~ 

Busine~~Cotnputer System~ t11c l•lOI W.Jlnut Aover Can ton Ml 48187 {313) 981 3180 

Cu-.lom Su~1nes~Computers. .sSC,S W //IM SHeel Suite t 36 M1nncaoo1i~ MN 5~J~ f612, 831 115.BO 

~~~11~i~~u~~~~e8~8:H~:. ~n~~:~~s~-~~~11'n:::;,!3~2~-1~~~~~3, 30539 
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later time. It is also possible for the 
assignment of which network com­
puter will perform the store and for­
ward operation to be rotated among 
the various member-station com­
puters on basis of availability, as long 
as the network computer has a 
distinctive identification. 

With a radio network set up in this 
way, anyone equipped either with 
simple radjo-teleprinter equipment or 
with sophisticated computer equip­
ment may make use of the full net­
work message storage and forward­
ing capabilities. This concept of 
allowing minimally equipped stations 
to access the network requires that 
simple techniques be used for data 
transfer . These include 5-level 
("Baudot") or ASCII plain language 
text, a control language that is 
readable by both man and machine, 
with minimal error checking. The 
advantages of more sophisticated 
techniques mean that many people 
will want to use them . That leads to a 
hierarchical concept of the network 
utilization. This will be discussed 
later . 

The disadvantage of the radio net­
work is that since everyone is on line, 
the privacy level is zero . Therefore, 
data that is not intended for public 
knowledge cannot be passed over the 
network . For this reason, mailing lists 
and other confidential club data 
should not be passed over the radio 
link. {Also , FCC regulations require 
that no message traffic pertaining to 
any business or commercial activ ity 
may be transmitted by an amateur 
radio station . ..RSSJ 

Use of the telephone line for gain­
ing access to the computer limits the 
number of users that can be on line at 
the same time. One great advantage 
of the telephone line is security. The 
connection between the user and the 
computer is private. Mailing lists can 
be accessed and changed remotely 
without compromising the security of 
the data, provided that only author­
ized users are allowed access to these 
data files . 

System Implementation 
Bringing up the network for the 

first time can be simple or complex . 
One method is to install a computer 
equipped with dual floppy-d isk 
drives, 32 K bytes of memory, and 
the phone line, and make it available 
24 hours per day . It is an ·expensive 
method, especially when the demand 

monitoring the frequency, unless 
2-way contact is first established. In 
the evening, or during weekends, this 
may not pose much of a problem, 
because the probability of someone 
being at home is great. However, dur­
ing the working day, that probability 
decreases. Thus, if contact cannot be 
established directly, the message can 
still be sent, but there is a probability 
that the destination receiver will not 
be on line, and the message will be 
lost. 

If, however, the message can be 
stored in a central computer by the 
sender, and retrieved later by the 

receiver, the probability of successful 
transmission of the message from 
sender to receiver is almost certain. 
The addition of a computer therefore 
becomes an asset to the network. 

If several stations in the network 
have computers capable of answering 
back to the sender, the utilization of 
the computer may be reduced. A 
sender can put out a direct call. If an 
answer is not received (indicating that 
the destination is not on line or 
monitoring at the time), the message 
can either be transmitted to the com­
puter for storage, or held and 
transmission attempted again at a 

64KB RAM MEMORIES 

LSl-11- $750.00 e SBC 80/10- $750.00 


S-100 - $750.00 e 6800 - $750.00 e 6800-2 - $995.00 


Cl-6800-2 - 16KB to 64KB. Plugs 
directly into Motorola's EXORciser I or 
11. Hidden refresh up to 1.5 Mhz. Cycle 
stealing at 2 Mhz. Addressable in 4K 
increments with respect to VXA or 
VUA. Optional on Board Parity. 64K x 9 
$995.00. 

Cl-S100-16KB to 64KB. Transparent 
hidden refresh . No wait states at 4 Mhz. 
Compatible with Alpha Micro and all 
Major 8080, 8085 and ZBO Based S100 
Systems. Expandable to 512 K bytes 
thru Bank Selecting . 64K x 8 $750.00. 

Cl-1103 - 16KB to 64KB on a single 
dual height board. On board hidden 
refresh . Plugs directly into LSI 11 / 2, 
H11 or LSI 11 /23. Addressable in 2K 
word increments up to 256 K Bytes. BK 
x 16 $390.00. 32K x 16 $750.00. 

Cl-6800 - 16KB to 64KB on a single 
board. On board hidden refresh . Plugs 
directly into EXORciser I and compati ­
ble w ith Rockwell 's System 65. 
Addressable in 4K increments up to 
64K . 16K x 8 $390.00. 64K x 8 $750.00. 

Cl-8080 - 16KB to 64KB on a single 
board . Plugs directly into MOS 800 and 
SBC 80/ 10. Addressable in 4K 
increments up to 64K. 16 KB $390.00. 
64K $750.00. 

Cl-6800-2 64K x 9 

Cl-$100 64K x 8 

Cl-1103 32K x 16 

Cl-6800 64K x 8 

Cl-8080 64K x 8 

Test and burned-in. Full year warranty. 

Chris/in Industries, Inc. 
Computer Products Division 

31352 Via Co llnas •Westlake Village, CA 91361 • 213-991-2254 
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The 1980 Business & Home 
Computer Shows. 

Last year's spectacular success in 70% businessmen and the rest hobbyists-
Boston broadens its reach this year into the primed with purchasing power in mini - and 
prosperous Chicago and Washington/ microcomputers, word processors, periph-
Baltimore markets as well. The Business & · era ls, and software. They come to buy. And 
Home Computer Shows are coming up again. cash sales are permitted throughout the show. 
But space is going fast. So call now if you CALL NOW! SPACE IS RUNNING LOW. 
want to be a part of the hottest thing ever Four hundred booths and 100 000 
in regional end-user computer expositions. square feet of floor space for each ~f the 

A SMASH LAST YEAR; EVEN BETIER three shows may sound big, and it is. But 
THIS YEAR. over half that space has already been sold, 

A record-breaking 31,000 people mostly to last year's participants. (Several 
attended the first of these shows in 1979, a companies tried single booths last year and 
three-day affair in Boston. This year's are back again with reservations for 12 to 
events are broadened to four days, and will 16 booths!) So hurry. Ca ll Bill Mahan or 
have even bigger promotional budgets Joan Donahue at (617) 524-4547 to get 
than ever. In fad, the Business & Home Com- more facts and assure your reservation. 
puter Shows have the largest national -• •- WASHINGTON/ BALTIMORE: D.C. 
and regional advertising budget of any : :..::. Armory/Starplex, Thu., Sept. 18 thru 
computer exhibits except NCC. : : : =- Sun., Sept. 21. 

SELLING SHOWS ~=:~:=:::-cc- ~- :....::::.=::- CHICAGO: McCorm ick 
WHERE PEOPLE =-=~...:==~=-...:...: :..: : =~=-==- Place, Thu., Oct. 16 thru . 

REALLYBUY. :------·---: ====-== : : :. :..: Sun., Oct. 19. 
The Business & .._~:•:: ~ : :... : : BOSTON: Hynes Audi -

Home Computer Shows -- • - • • - TM torium/Prudential Center, 
produce solid results. These ~ :..:: ::.:='t... Thu. , Nov. 20 thru Sun., 
areeageraudiences-about ...=-: :~":'1:'-:' Nov. 23 . 
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Figure 2: Hierarchy of software modes in the club computer network software. Names 
of program routines are enclosed in boxes. Commands available with each program are 
listed below. 

A Message to our Subscribers 
From time to time we make the interest to them in the mail. 
BYTE subscriber list available Used are our subscribers' 
to other companies who wish names and addresses on ly (no 
to send our subscribers promo­ other information we may have 
tional material about their pro­ is ever given). 
ducts. We take great care to 
screen these companies, While we believe the distribu ­
choosing only those who are tion of this information is of 
reputable, and whose products, benefit to our subscribers, we 
services, or information we feel firm ly respect the wishes of 
would be of interest to you. any subscriber who does not 
Direct mail is an efficient want to receive such promo­
medium for presenting the tional literature. Should you 
latest personal computer goods wish to restrict the use of your 
and services to our subscribers . name, simply send your re ­

quest to BYTE Publications Inc , 
Many BYTE subscribers ap­ Attn: Circulation Department, 
preciate this controlled use of 70 Main St, Peterborough NH 
our mailing list. and look for ­ 03458 . Thank you . 
ward to finding information of 

111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 llW 
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~ A Message from North Star ~ 
Computers Inc. 

§ Due to a miscommunication between our advertising agency and § 
§ BYTE Magazine, an advertisement for North Star Computer new Ap- § 
§ plications Software ran in April instead of May. This ad was not intend- § 
§ ed to appear until all North Star dealers had been informed of our new § 
§=software products and were prepared to handle customer inquiries. §= 
~====-~ We regret any inconveniences and embarrassment this has caused =======~== North Star dealers and customers, and we are grateful to BYTE for 

allowing us to clarify this situation. The new Application Software 
packages will be available through North Star dealers in early May. ===-

= = 

j=_ -=_I~i~~;re~YA. Grant 

President 
~ North Star Computers Inc. ~ 

iii11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 II 1111111111111111111111111111111111111111111ffi 
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for such a service has not yet been 
demonstrated in the club. 

A second method is to bring the 
service on line gradually, using equip­
ment belonging to club members, and 
then put together a club system as 
club finances allow. This method has 
the advantage that the cost can be 
spread out over a period of time, but 
does have a disadvantage because 
there will be many intervals during 
the early stages of the network im­
plementation when the system is not 
available. 

The network can be started by one 
or more club members making their 
personal systems available. On the 
radio link, there will be no noticeable 
difference with the different com­
puters, since they should all answer 
to the same call sign, and the user 
need not know which machine is stor­
ing his traffic. In practice each com­
puter will also transmit its own sta­
tion call sign as required by law. 

Telephone access is a little more 
difficult, because a list of numbers 
must be made available to the net­
work members, and a rule must be 
established for dialing the computer. 
An example of such a rule is that if 
the computer does not answer by the 
second ring, dial another number. 

When the system is first put into 
use, it will be lightly loaded. It can 
thus be used for secondary purposes 
apart from the message storage or 
media transfer applications. Club 
members will have a chance to use the 
sophisticated system and to play with 
it. The availability of any single com­
puter during the early stages may be 
intermittent: since it is the personal 
system of a club member, it will be 
available for club use only when the 
owner is not using it. This unreliable 
accessibility will encourage members 
to upgrade their systems as fast as 
possible for their noncommunication 
uses. However, the system as a whole 
will have a greater reliability, since 
there is a good probability that at 
least one computer will be available 
when one is required. 

Using the Telephone Link 
The typical telephone communica­

tion system operates at a data rate of 
either 110 or 300 bits per second 
(bps) , allowing the use of simple Bell 
103-compatible modems. In order to 
set the data rate for a transmission, 
each user must transmit a carriage 



An Extraordinary Offer to introduce you to the benefits of Membership in 

ELECTRONICS BOOK CLUB 

invites you to take 

this 1,442-page $ 99 
Computer Library 

Microprocessor Cookbook 
A chip-lly-chip compari son of the most popular modern 
mrcroprocessors - including programming, architecfure, ad ­
dressing, inslruction sels. and applicali on s! You gel complete 
data on what makes up the slructure of a microprocessor chip 
and a microcomputer, how lo give instruclions, the overall 
organization of a computer system. and more. Then you gel a 
chip-by-chip profile of modern microprocessors-with thorough 
discussions of applications, architecture, functions, elc. In­
cluded are theIntel 8080, Motorola 6800, Fairchild's F8 fami ly, 
Zllog Z80. Tl 's TMS 9900, National Semi SC/MP, Intel's 802 L 
and many more. 266 pps.. 124 illus. Lisi $9.95 

The BASIC Cookbook 
Acomplete diction ary of al l BASICstatements. commands. and 
functions- with programming examples and flowcharts. 
Thoroughly defines !he BASICvocallu lary In alphabetica l ordei . 
illustrates the definitions with sample programs, and furt her 
clarifies the programs with matching flowchal1s ... plus 
explaining BASIC system commands. You' ll learn how lo profes· 
sionalfy manipulate and use each BASIC term in a workable 
program. Also defines programming terms Iha! app ly lo APL, 
ALGOL, COBOL, FORTRAN, RPG, Pll , etc. 140 pps., 49 illus. Lisi 
$7.95 

57 Practical Programs & Games in BASIC 
51 ol !he hardesl working, mosl enjoyable BASIC programs 
iou've ever seen ... everythi ng from spa ce wa r games lo 
blackjack, lrom craps lo I Ching, lrom arithmetic progression lo 
statist ical permu tations to one-armbandits! It's an easy-to-use 
manual that gives iou 57 differen l simpli fied BASIC pro­
grams .. . all ready to run! You can program your minibraln for 
all kinds of fun andgames, or for solving many different tipes of 
problems. 210 pps., 64 Illus. List $10.95 

Complete Microcomputer Systems Hdbook. 
Acomplele guide lo microcomputers-how Ihey operate. how lo 
use them. how lo program them. and how lo lroubleshOill, test, 
and repair them ... plus lhe very latest on modern applications 
li ke magnelic bubblememories. compulers innetworks, compu­
ter decision making. simula tion and forecasting, teaching 
mach ines lo learn , robot control, speech sinthesizers, digita l 
music, mobile computers, etc. There's extensive coverage of 
comp uter problems and how to diagnose and repair them, plus 
lots of hard debugging data. You' ll learn how to find and fix all 
types of mechanical and electronic lroubles- plus how to use 
test signalsand close\1 loop signals, how lo replace chips, howlo 
align disc drives. etc . 322 pps .. 147 illus. Lisi SIS.95 

The Giant Handbook of Computer Projects 
This MAMMOTH 504-page step-by-step guide lo building modern 
compulers and accessories-CPUs, memori es, 1/0 hardware, 
elc.-is a HUGE collect ion of ready-tir use construct ioninfo. ll's 
a build er's dream. with projects, comp lete schematics, parts 
lists, and step-by-stei; construction instructions that let you 
build your own systems. Also contains a thorough discussion of 
microprocessors. wi th comparisons of several units, including 
lhe Kim-I , theZ-80, and the 8080,ale.... plus data on memory 
boards. RAM checkout, PROM programmers. memory chips, inex ­
pensive inpul/oulpul devices. paper tape systems, inlerlacing
with clock chips, and more. 504 pps., 217 il lus. Lisi $15.95 
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___..,,. for only 

Let us send ;-ou this 5-volum , 1. 442 page 
Computer Library as part of an unusu;il offer 

of 11 T rial Membership in Elec tronics Book Club. -~ ...• 
Here are quality hardbound volumes, each :'"'Go:.::.::::".:..- ,,. 

especia lly designed to help you increase your 
know-how. earning pr>wer. anrl enjoymen t of elec· 
trunics and computer s. What ever you r in terest 
in electronics/computers. you'll find Elec troni cs 
Book Cltrb offers prac1 ic<1l. quality books that yotr 
can put lo immediate use and benefit. 

This extraordinary offer is intended to µrove 
to ;·ou. through you r own experi ence, that these 
very real advantages can be yours .. . that it is 
possible to keep up with the literature published 
in your areas of interest .and LO savesubs1anti;·11ty 
while so doing. As part of your T ria l Membership, 

Facts About Club Membership 
• lhe 5 •nrroduclory boo•s ca rry ; publisher s 1e1a11 puce ol 
$60 75 Th ey are yours lor only $1 99 lor all 5 lpl"' poslagel 
hand l>ng) w•th your lri•I Membe1sh1p 
• You wrll receive theClub News, desmb111g !he curre nt Selec­
lmn, Alterna tes . and other books. every~ wee ks 1IJx a year) 
• II you want the Seleclron. do nothing, 11 will be sent 10 you 
automatically If you do not wish lo receive lhe Seleclron. rx 11you 
wan\ to 01derone ol the many Alle1n•1es oflered.iou simply give 
mstiuctmns on 1he 1eply lo1m tand 1n the en'-'elope] prnv1ded . 
and retu rn 11tous by thedate specilted l h•s dateallows)'i)u at 
least 10 d•% 1n wh ich 101 erurn lhe lo1m II because ol late ma•I 
do l1Very, ynu do nol hove to days to ma•e a decrs1on and so 
1ece111e an unwanted Selectjon you may tl!'turn 11 .:ii Club- ex · 
peose 
e lo complete your 1'1al Membetsh1p. you need buy onl1 loui 
addr tronal monthly Selections or Allernales during the ne~ t? 
rnonlh> You may cancel your Membe,,hrp any ri me ahe< you 
purcha se lhese lou1 boo•s 
• All books-1nclud1ng lhe lnlrodnclory Oll e1 -•relully rel UI " 

able alter 10 days rt you" nol complerely sa1" l1ed 
• All bools are olfered at low Mcmhe• puces plus a srna:t 
posr•ge and handling charge 
• Continulni:BonusoII you ccnlmue alter lh1 sTroat Membership, 
JllU wrll earn aD"'dend Certitiute fo r everr book youpurchase 
Three Ce~ 1 l i ca 1 es .ptus p•yment ol the nomma l sum of Sl.99 will 
enti tleyou to ayaluable Book 01Y1dend ol your ch0tce whichyou 
m•y choose from a llSI pro,.ded Members 

..________________ 

'
Only $1.99 for 
ALL FIVE! 

Regular List 
Price $60.75 

Top-Quality 

' 

' Hardbinding 


Contains the 
' very latest 

info on 

computers! 


' 

Over 600 
illustrations 

Contains over ' 500,000 words 

1,442 data­' packed pages 

th• coming J:l 111on1hs. You would probably b11y al 
least this mam· arwwa1·. wi thout the sub -1a111ial 
savings offered th rough Club Membership. 

To start your i\ler11bership rn1 these a111·;ic­
1ive terms. simply fill <~ut ;rnd rn~il the c_ouprm 111· 
cl;l\'. You will receive the 5-rnlume Computer 
Library for llJ-cl~y inspection. YOU NEEll ' EN I l 
:\10 MONEY. If \'Ou're 1101 delight ed. re111rn tht· 
books within I0 dal's and vour T ri;rl Mcn1 b er ~hip 
will be cancelled ivi1hou1· cost or obligation. 

you need purcha se as few as four books during ELECTRONICS BOOK CLUB. Blue Ridge Summit. Pa. 172 14-------------· I ELECTRONICS BOOK CLUB 
I Blue Ridge Summit, Pa. 17214 
I Please open my Trial Membership in ELEC­
1 TRONICS BOOK CLUB and send my 5-volume 
I Computer Library, invoicing me for only $1.99 

plus shipping. If not delighted, I may return the
I books within 10 days and owe nothing, and 
I have my Trial Membership cancelled. I agree
I to purchase at least four additonal books dur­

ing the next 12 months after which I may
I cancel my membership at any time. 
II Name _ _________ Phone _ ____ 

I Add ress ______________ 

II City_____________ _ 

I State Zip ___ _ 
• (Valid tor new Members onl) . f orelin and C•nod• •dd 15'a.) BY·580 
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CMC NETWORK. ENTER LOGON: - G3ZCZ 
G3ZCZ LOGON IN PROGRESS AT 1115 ON 6 NOV 1978 
4 MESSAGES 
READY MAILBOX 
MAILBOX READY HELP 
CHOOSE BETWEEN 'SEND, RETRIEVE. HELP, SPACE, LOGOFF' 
MAILBOX READY SPACE 
DISC SPACE = 25K 
MAILBOX READY SEND 
DESTINATION? WB4APR 
INPUT: - BOB, WE HAVE TO DISCUSS THE RADIO PROTOCOL. CALL ME WHEN YOU HAVE A MOMENT, BETWEEN 9AND11 

PM ANY NIGHT EXCEPT FRIDAY. [control·Z] 
MESSAGE ACCEPTED 
MAILBOX READY RETREIVE 
RETREIVE IS NOT VALID 
MAILBOX READY RETRIEVE 

MESSAGE SOURCE DATED 
1 WB4APR 1 NOV 1978 
2 CMG 105 3 NOV 1978 
3 TERRY FOX 5 NOV 1978 
4 G8BTB 5 NOV 1978 

MAILBOX READY RETRIEVE 2 
MESSAGE READS: BRING THE DOCUMENTATION ON THE GLOOP BOX TO THE MEETING. FRED. 
MAILBOX READY 

Figure 3: Sample interaction between the author (G3ZCZ) and the Chesapeake Microcomputer Club-Amateur Radio Development 
Association (CMC-AMRAD) computer system. Characters sent by the system are shown in regular type; those typed by the user are 
shown in boldface type. Note that when the "RETREIVE" command (a misspelling) is entered, an error message is generated by the 
system. 

return character so that the computer perform the various functions. command is to list the sender iden­
can set up the correct data rate. Once Various commands are associated tification of each message in the 
the data rate is established, the com­ with each program as listed. Consider system awaiting the user . 
puter sends out a sign-on message and each program and mode in tum. A sample user session is shown in 
asks the user to log in with an iden­ The mailbox program is designed figure 3. The computer output is 
tification code. This identification to enable club members to send short shown in regular type, the user input 
can be a membership number, an messages (up to 256 characters) to in boldface type. 
amateur radio call sign, or some ar­ each other. The messages are in plain The other messages may be 
bitrary name. It is limited to a length language. The response to a SEND retrieved in tum. The RETRIEVE 
of eight characters. The computer command is to prompt the user with command has the following 
will then indicate the presence or DESTINATION? Upon entering the characteristics : If followed by a car­
absence of any personal messages identification code of the destination, riage return, it lists all messages. If 
addressed to the user that has just the user is prompted to send the followed by a 0, it lists all messages. 
logged in. message and terminate it with a If followed by a number, it lists the 

The software in each computer is control-Z character. Should more corresponding message. 
identical in behavior and is organized than 256 characters be entered , the Identification numbers are assigned 
in a structured top-down approach as entire message will be rejected. This to the messages only to allow the user 
shown in figure 2. The user has a discourages long messages. to retrieve them. The numbers are 
choice of programs as shown that The response to the RETRIEVE reassigned as messages are deleted. 

UCSD Pascal* for TRS-80t Model 11 

I 	 The Standard Package: Operating System o Compi ler o Screen Editor o Filer o Library o Z-80 Assembler 

D Patch Utility Program D 280 page User Manual D Jensen & Wirth Pasca l Reference Manual o Bowles' BeginnersI 
Guide To UCSD Pascal D tu torial disk.I 


I Plus: Optional Utility Programs: 

• Single or double density diskettes in one or more I 	 • Fil e conversion-

sta ndard formats. CP/ Ml to Pascal ........ . ... .. .... $50.00 
I 
• Disk Formatting program. 	 $350 TRSDOS to Pascal ........ .. .. . .. .$50.00 
I 
• Configuration program for serial 1/ 0 . Complete • Z-80 Disassembler/ Dump Program ....... $50.00
I 

: PCD SYSTEMS 323 Keuka St.• Penn Yan• New York 14527 • 315-536-3734 I 
•Trndemark of the Rcgcn l.s ol lhe Univcr!'iil'Y of alifornia Trademark o f Tandy Corp. I fr..Jdcm.ark ol Dlgi1al Rese~rch Corp. _JL ---------------------------------------- ­
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TO ORDER 
TOLL-FREE 

1 ·800-258-1790 

I 

6SOUTH ST., 
MILFORD, NH 03055 

'TRS-80 Is a trademark of Radio Shack and Tandy Corp. ·Apple Is a lrademark of the Apple Computer Co. 
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TRS-ao·coMPUTERS: 
Level II , 4K (list $619) ........ .......... . .. . . ... $559 
Level II , 16K, no keypad ....... . .. . ....... . ..... $669 
Level II, 16K, w/keypad (list $849) . ... . .. ... . . . .. $749 

EXPANSION INTERFACES: 
Exp. Int. , no RAM (list $299) . . .. . . .. ... . ... . .. .. $269 
Exp. Int., 16K RAM, (NEC) (list $448) . . . . . ....... $369 
Exp. Int. , 32K RAM, (NEC) (list $597) .... . .. .. .. . $459 

DISK DRIVES: 
Percom, TFD-100, 40-track (list $399) ... .. .. . . .. . $389 
Percom, Dual TFD-100's (list $795) ...... . . .... . . $775 
Percom, TFD-200, 77-track (l ist $675) .. .. . .. ... . . $650 
Percom, Dual TFD-200's (list $1350) .. ... ... . .. $1300 
RS Mini-Disk #0 (list $499) . .. . .. ... . .. .. ... . . ... $449 
RS Mini-Disk #1-2-3 (list $499) . .. ... . . .. .. . ... . . $439 

DISK DRIVE ACCESSORIES: 
2-drive cable for TRS-80 (list $29.95)... .. . . .. .... . $29 

4-drive cable for TRS-80 (list $39.95).... . .. . .... . . $39 

Percom Data Separator . .. ..... ...... . .. . .... $29.95 

Extender Card (l ist $15.95) . ... . ... .... ...... . . . . $15 


PRINTERS: 

Centronics 730 (list $795) . ... .. . ... .. .... . . .. .. $719 


No matter what type of personal computer 
you have, or are thinking of buying, Eaton 
LRC's new 7000 + dot-matrix impact printer can 
be interfaced with plug-in simplicity and be 
printing in just a matter of seconds. 

The 7000 + features uni-directional printing 
with a line speed of 1.25 lines per second. It ac­
cepts any single or two-ply paper roll from 
3/4-lnch to 3-7/8 inches wide and prints a 3-1/3 
inch line. Capacity is adjustable and can be 40 
columns at 12 characters to the inch using the 
single width font; or 20 columns at 6 characters 
to the inch using the double-width font. The 
7000 + accepts the full ASCII character set (up­
per and lower case). An available option allows 
the unit to print 64 columns at the single width 
setting , and 32 columns using a double width 
font , selectable under software control. 

The new 7000+comes equ • ..,ped with Eaton LRC's newest printhead with a minimum life of 
100-million characters. This new, long-life head has been carefully designed to print continuously 
without overheating. 

7000 + (40 & 20 columns) List $389 . .. . . .. . $369 7000 + (64, 32, 40 & 20 col.) List $405 ...... $389 
APPLE*cable ............................. $20 TRS-8o*cable ... .. .. . . .. . . . ..... .. .... . . . . $20 

DEALER INQUIRIES INVITED 

Centronics 737 (list $995) . . . ....... ... ........ . $695 
Centronics 753·2 (l ist $3196) ............ . ..... $2695 
Centron ics 779-2 (list $1559) ..... . . . ...... . .. . $ 995 
RS Quick Printerll ($219)... .. . ................. $197 
RS Line Printer Ill (list $1960) ... .... ...... . .. . . $1813 
NEC 5530 Spinwriter (list $2995) ... . .... . . .. .. . $2595 
LAC 7000 + (list $389) . . . . . . ........ .. .......... $369 
LRD7000 + (l ist$405} ..... . ....... . .. . ......... $389 

PRINTER CABLES: 
QPll to Exp. Int. cable ($19.95) . ........ . .. . ...... $19 
LRC to TRS-80 cable (I ist $20) . ..... ..... ..... . . . . .. . 
730 to TRS-80 cable . .... . ..... . ................ . $29 
779 or 753 to TRS-80 cable . . . .. .. . . ... . .. . ...... $35 
NEC 5530 to TRS·80 cable .. .. . . . .. ... .. .... ..... $35 

PERIPHERIALS: 
Novation CAT Modem ($189.95) ...... . . . . .... . . $179 
UDS 103-LP . . . . . .. ... . .. . ...... . .. .. . .. ..... . . $195 
RS-232-C Interface Board (list $99) . . .... . ....... . $89 
TRS-232 Printer Interface . . . . . . . . . . . ......... $49.95 
Data Dubber .. . . . ........ .. .. . .. . . .. .. . . ... . $49.95 
16K Memory Kit, Keyboard . . .. .. ... . . .. . . .. .. ... $99 
16K Memory Upgrade Kit, E.I. ..... . . ............ $95 
Percom Electric Crayon, w/cable ........... . $279.95 
Busy Box . .... . .. . .. ...... .. . ... ... . . . . . .. . $109.95 
BSA X-10, Starter Kit. ..... . ... . . . ........ . .. $124.95 
Comm-80 Interface .... .. . . .. . .... . ..... . . .. $179.95 

We buy & sell. 
used TRS·BOs. Call 

(603) 673-5144 
for details! 



Deletion of messages is allowed by 
the system under restricted condi­
tions. Only the system manager, the 
sender, or the retriever can delete 
messages . Each user is assigned a 
password that must be entered prior 
to a DELETE command. This allows 
some degree of security . Messages 
will be deleted by the system manager 
periodically , depending on the 
storage requirements of the system . 

In the news and fleamarket modes, 
updates are handled by a single club 
member designated for that duty. All 
messages for input to the system are 
routed to this person for scanning 
before being placed on the system. 
This is to keep the system from being 
cluttered up with undesirable 
messages . Updates of these messages 
take place as time permits, with a 
maximum delay time of one week. 

The conversion program is de­
signed for exchange of data between 
different media. One club member 
desiring to receive a data file from 
another will arrange for the second 
member to put the file into the system 
for retrieval within hours. The ex­
pected life of a file in the conversion 
mode is about 24 hours. Conversion 
uses a different protocol than the 
mailbox mode. Since long files are be­
ing exchanged, the data flow has to 
be stopped from time to time to allow 
disk read and write operations . A 
full-duplex mode is used . 

The maximum message length of 
256 characters applies in all modes 
except conversion . Messages with 
more than 256 characters are rejected 
in their entirety . This encourages 
brevity . A rejection message is 
printed by the computer to the sender 
in the case of a message rejection. A 
user who has to retype messages will 
soon get the idea. 

Several existing network systems 
carry a large number of undesirable 
messages. We hope to minimize them 
in the CMC-AMRAD network . Any 
user trying to enter unwanted 
messages may have them rejected by 
the system manager. 

Data Complexity Levels 
Data may be transmitted over a 

link at one of several levels of com­
plexity of internal organization. The 
basic level (level 0) is plain ASCII­
encoded text in hail-duplex mode. 
Level 1 is a simple ASCII-based, full­
duplex mode developed by Tim 
Pugh . Level 2 is an emulation of the 
PCNET (personal computer network) 
protocol. Level 0 is used by anyone in 
talking to the computer during execu­
tion of any user program . Level 1 
may be used in the conversion mode, 
while Level 2 is used for intercom­
puter data exchange . Any properly 
equipped user can request any level 
when he logs onto the system. 

Any club member having an 
answer-mode modem can run the 
basic network system software on his 
or her machine. An extension can be 
made to the system to allow access to 
the disk operating system so that 
other club members can play with 
the other software available on the 
machine. 

Radio Restrictions 
Mailbox and news are the only 

categories of data exchange available 
via radio links. Conversion-mode 
data may contain binary or other 
unusually coded files, and fleamarket 
may contain advertisements; radio 
transmission of both of these classes 
of messages is forbidden by law. 

The procedure for logging onto the 
system is different from the one used 

over the telephone. Half-duplex mode 
is employed when using a single-band 
repeater, such as the 147.81/147.21 
MHz AMRAD machine. If the inputs 
and outputs were on different 
amateur frequency bands, full-duplex 
operation would be easily achievable. 
In order to avoid the requirements for 
duplex exchanges and to reduce the 
amount of information exchanged, 
the modified Q code is employed. 
See my article 'The Sky's the Limit: 
Use Ham Radio Bands for lntercom­
puter Communication" (November 
1978 BYTE, page 48). for a more 
complete discussion of the use of 
these Q codes. 

{The Q code is a system of 3-letter 
abbrev iations that all begin with the 
letter Q. Various Q codes are used 
during Morse-code radio transmis­
sions to speed up message exchange. 
An adapted set of Q codes is used for 
computer network communication ... 
RSS/ 

Any amateur can log into the net­
work and receive a reply from any 
on-line computer that has a message 
for him or her. Thus, users without 
computers can store their messages in 
the network computer; those with 
computers can leave messages on 
their own machine for later remote 
retrieval. Possible contention inter­
ference (from more than one machine 
simultaneously trying to com­
municate over the network) can be 
overcome initially by employing a 
different time-delay response 
characteristic for each computer in 
the network (both user and system 
computers). 

The radio link can also be used for 
long-distance links between the club 
network and other club networks. 
Again, see "The Sky's the Limit" for a 
more complete discussion. • 

AIM 65 
AIM 65 is fully assembled, tested and warranted. With the addition of a low cost , readily available power 
supply, it 's ready to s tart working for you. It has an addressing capability up to 65K bytes, and comes 
wit h a user·dedlcated 1K or 4K RAM. 
• Thermal Printer • Bullt·ln Expansion Capability 
• Full·Slze Alphanumeric Keyboard •TTY and Audio Cassette Interfaces 
• True Alphanumeric Display • ROM Resident Advanced Interactive Monitor 
• Proven R6500 Microcomputer System Devices • Advanced Interactive Monitor Commands 

PRICE: $376.66(1K RAM) $369.00 
Plus S4.00 UPS (shipped In U.S. must give street address), $10 parcel post to APO's, FPO's, Alaska, 
Hawai i .Canada, $25 air mail to all other countries 
We manufacture a complete li ne of high qual ity expansion boards. Use reader service card to be added 
to our malling list, or U.S. residents send $1.00 (Internat ional send $3.00 U.S.) for airma il del ivery of our 
complete catalog. Circ le 193 on Inqui ry ca rd . 

:)}3>- E N ~ ~0 ' ~. ~, I, ~~ E S 
2967 W. Fairmoun t Avenue • Phoenix . AZ 85017 • (602) 265-7564 
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Historica l wargaming may be the only intellectual 
hobby which creates more intensely devoted fanatics 
than home computing. When two wargamers spend 
an evening refighting a famous battle. they'll spend 
several hours happily setting up the gameboard, 
firepower charts.unit strength tables and so forth _. _all 
before the first shot can be fired! There are such paper 
& pencil simulations of every famous battle from Shiloh 
to El Alamein. If you've ever tried one, you already 
know the excitement and challenge of trying to be a 
better general than Rommel. 

Home Computer 
Now there's a true historical wargame for your 

home computer. Computer Bismarck accurately simu­
lates the epic battle between the awesome German 
battleship and the British Home Fleet. Best of all, the 
computer program eliminates the drudgeryof paper& 
pencil wargames - remembering all the rules and 
details while keeping track of the battle on a North 
Atlantic map on your video display. 

Play the Computer 
It maneuvers the Bismarck and Prinz Eugen so well 

that you'll have to command the British ships brilliantly 
to avoid losing your vital merchant convoys. 

Play a Human 
The two of you plot your strategies in grease pencil 

on an off-screen mapboard while the battle is fought on 
the video screen (monochrome or multi-color depend­
ing on your display capabilities). You deploybattleships, 
cruisers, carriers - each with unique and realistic 
operating parameters. You must deal with all the 
variables which challenge an actual battle com­
mander: firepower and damage; shadowing ability 
(better in radar-equipped vessels); and visibility ­
which depends on weather. which varies with geog­
raphy and time. It the game is interrupted. the computer 
saves ii on a minidisc for resumption later. 

More like Chess than Pong 
Computer Bismarck is a test of intellect and courage 

rather than hand-eye coordination. 11 you can imagine 
playing chess with pieces like a knight who must return 
to the stables periodically for a fresh horse or a queen 
whose radius of action can be a11ected by battle 
damage . .. all on a 360 square chessboard partially 
obscured by fog ... that's Computer Bismarck! 

Cassette tor Your TRS-80 
We've just described the cassette version of Com­

puter Bismarck which is played on a l 6K Level II TRS-80 
system. For $49.95 you get a programmed cassette. a 
12-page rule book, 2 mapboard charts (for plotting 
secret strategies in grease pencil between moves), 2 
ship data charts. and a set-up instructions sheet. 

Disc tor your Apple 
The disc version includes all of the cassette features 

plus actual submarine. destroyer. convoy, and aircraft 
units that are moved by the players. Players must also 
deal with fuel restrictions on both ships and planes and 
with the ever-changing weather of the North Atlantic. 

It you've got an Apple II Plus (or an Apple II with 
Applesoft ROM Card) with 48K memory anda 51/4 " mini 
floppy disc drive, you can be playing Computer 
Bismarck in a few days. For $59.95 you get the game 
program disc. 2 mapboard charts, 2 ship data charts. 2 
system command cards, a loading instruction sheet 
and a rulebook - everything you need lo play one of 
the most exciting wargames ever designed! 

Credit card holders call 800-648-5600 (toll tree) 
and askOperator 180 to charge your order to your VISA 
or MASTERCHARGE (Nevada only call 800-992-5710). 
Or send a check to Strategic Simulations. Incorporated. 
P.O. Box 5161. Stanford. CA 94305 (Caillomia residents 
add 6.5% sales tax). 

For complete details and an inside look al Compuler Bismarck. 
we'll mail you its rulebook.. Just send us a check tor SS along with your 
name a nd address. Please indicate cassette or disc version rulebook. 
The SS will be credited to your purchase of Computer Bismarck..-s·COMPUTER BISMARCK:.. There's never been anything like It. 
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TAPE•SAFE 

METAL CASSEITE SHIELDS 

Don' t risk the erasure of valu able cassette-stored 
data through accidenta l magnetic-field exposure. 
Such irretr ievable loss can occur during storage or 
transit II unprotected tapes areexposed to the mag­
netic fields produced by motors, transformers. gen­
erators. electronic equipment- even the intense 
transient fields induced hy electrical storms. TAPE· 
SAFE Cassette Shields are constructed of the same 
special magnetic alloy used to shield cathode ray 
tubes and other magnetic-sensitive components. 
Heliarc-welded seams and hydrogen annealing as­
sure op timum shielding properties.Each attractively­
linished TAPE ·SAFE Shield accommodates one cas­
sette in its original plastic box. The handsome FILE 
DECK. in contrasting color , sto res six TAPE ·SAFE 
Shields (One FILE OECK sent FREE with each six Cas­
setteShields) . Order direct from th is ad Vi sa and 
MasterCharge telephone orders accepted. 
TAPE·SAFE Cassette Shields- $14.95 ea.. postpd. 

Six or more at one time-$12.95 ea., postpd. 
Inquire about quantity discounts 

Data-Safe Products, Inc. 
1926 Margaret St.. Phila., PA 19124 • 215/535-3004 

Dealer lnqu1r1es Invited 

I SPECIAL INTRODUCTO RY OFFER l Ship--TAPE•SAFE Shields at S a. 


I Ship~I LE DECK Racks at S a 

I Total Enclosed $--jcheck 01 money ord er) 


Pa Res1de n1< ad~ 6' , S•les ' " 

I ~larrD------------

1AdUIE$S------ ----- ­

_________________ JI C11v Sta1e--z111 I 

The COSMAC 

Doodler 


Jeff Duntemann 

301 Susquehanna Rd 

Rochester NY 14618 


When the COSMAC ELF micro­
computer first appeared several years 
ago, its designer called it a microcom­
puter trainer. That meant that you 
had a few hexadecimal displays and a 
light-emitting diode (LED) to play 
with in your programs, and nothing 
else. Clever people managed to make 
the ELF play music or even generate 
Morse code without much additional 
hardware . 

As far as I know, the ELF is the 
only microcomputer that has often 
been built from scratch by hobbyists 
without using a predesigned printed­
circuit board. There is 110 better way 
to learn microprocessor hardware 
than to buy a handful of parts and 
wire-wrap all of the connections. In 
ironing out your mistakes, you will 
become familiar with every processor 
timing signal, every kink in every 
system timing diagram, and every lit­
tle architectural quirk that can grow 
up to be a big bug in later programs. 
It is a rigorous education, I promise 
you, but an excellent one. 

Then RCA released the CDP1861 
video-display-controller integrated 
circuit for sale, and suddenly the ELF 
could do something no comparable 
computer could do for triple the 
price. With the CDP1861, the ELF 
displays a bit-map of 1024 bytes of 
memory on a video screen (in black 
and white). with no hardware needed 
except the CDP1861 and several resis­
tors, and with software consisting of 
a 30-byte interrupt routine. 

This development was not purely a 
gift to hobbyists, of course. The 

About the Author 
Jeff Du11tenia11n works for Xerox Corp . He 

has built a small robot (named Cosmo) that he 
controls with his computer, and enjoys 
amateur radio operation (as KB2/N). His 
writing is ri o t confined to technical articles; li e 
lias liad a scie11ce fiction story published in 
Isaac Asimov's Science Fiction Magazine. 

CDP1861 formed the heart of RCA's 
Studio One home video game. In 
such games cost is probably the most 
important factor. Video-game-type 
graphic displays are now easily done 
on the ELF. The fourth article in the 
ELF series ("Build the PIXIE Graphics 
Display," Joseph A Weisbecker, 
Popular Electronics , July 1977, page 
41) outlined the hardware required 
and included a simple test program, 
but it was up to hobbyists to come up 
with video software to make the ELF 
earn its keep. 

The Video Doodler program pre­
sents a winking cursor in the upper 
left-hand corner of the screen. By 
actuating toggle switches, the cursor 
can be made to move horizontally, 
vertically, or diagonally. As it 
moves, it either leaves behind a trail 
of white dots against the black back­
ground, or it "eats" previously writ­
ten white dots and lines back to 
blackness. Once you fill the screen, 
one push of the INPUT switch wipes 
it clean again . 

Memory Requirements 
The only problem is the program's 

size . Within the limits of a typical ELF 
one-page memory system, there is no 
room left in memory after you toggle 
in the program to do any drawing on 
the screen. The only way out of this 
problem is to expand memory to at 
least two 256-byte pages. If you shop 
wisely, you can do this for less than 
$9 .00 . Adding another page of mem­
ory requires only two additional 2101 
static memory chips and a CD4042 
complementary metal-oxide semi­
conductor (CMOS) latch. Figure 1 
details an ELF two-page memory 
system. 

If you do not intend to add much 
more memory beyond two or three 
pages, you might consider replacing 

Text continued on page 218 
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OSBORNE/McGraw-Hill presents ... 


An Introduction to 

Microcomputers 


An Introduction to Microcomputers: Volume 1 - Basic Concepts 
2nd Edition, by Dr. Adam Osborne 

This new edition of Volume 1, published In Aprll 1980, Incorporates all of the 
newest technology. Basic microprocessor concepts are discussed in terms of 

modern hardware configurations, and examples of common microcomputer ap­
plications are drawn from today's most popular devices. For example, the logic 

Instructions and programming concepts of the new 16-blt microprocessors are 
discussed ln detail, and current logic distribution configurations are µsed 

throughout the text, Illustrations and examples. Programming mnemonics conform 
to the newly proposed IEEE standard. This book Is the first In print to use them, a 

feature which will be appreciated by beginners and professionals alike. 
Basic Concepts presents the fundamental logic framework upon which microcom­

puter systems are built, so that the reader can evaluate the applicability of microcom­
puters to any practical problem. Using concepts that are common to all microprocessor 

systems, Volume 1 develops a detailed picture of what a microcomputer can do, how It 
Over 200,000 copies sold since does what It .does, and how Its particular capabilities can best be applied. 
December 1975. Now completely 
revised! The most current and topical #34-9, $12.50 
book on the market ! 

Also In the Introduction to Microcomputers series : 

Vo lume 0 -The Beginner's Book Volume 2 - Some Rea l Microprocessors Volume 3 -Some Real Support Devices 
by Adam Osborne by Adam Osborne et al. by Jerry Kane et al. 

- This book Introduces com­ This unique reference provides objective descrip­ Same objective, In-depth coverage as Volume 2, 
puter log ic and ter ­ tions of vir tually every microprocessor on the but applied to support devices: memory, data 
minology to the complete market today. Lets you know what's avallable, converters, data communication devices, direct 
beginner In the field of how they work lor don't work) , and how to use memory access controllers, busses, and much 
microcomputers . them. Loose-leaf. Binders and yearly updates (slK more. Loose-leaf. Binders and yearly updates (slK 
Numerous Illus t rat ions issues) sold separately. Issues) sold separately. 
and photographs combine Vol. 2 book, 1978 •d. lt l 5-2 $25.00 Vol. J book, 1978 ed. #18·7 $15.00 

with clear, easy-to-follow Vol. 2 b inder #16·0 s 5.00 Vol. J binder #19-5 s 5.00 

text to provide an elemen ­ Vol. 2 1978179 updOI.. #97 $25.00 Vol. J 1978179 updatn #98 $25.00 

tary but broad · based 
background . Combined update subscriptions can be purchased for both Volume 2 and 3, 

1126-8 $7.95 a total of twelve update Issues. 1199 $40.00 

Book Price Quantity Amount 

II 

II 

II 

It 

Cat!!. residents add 6% sales tax. Subtotal 
S. F. BART residents odd 6' /,% sales tax. 
No tax on update subs.crlptlons. California residents tax 

SHIPP ING ISh lpplng for largo orders 10 be orrangedl 

a All foreign o rder1 .$4 .00 prer Item ror olr maU Shipping 
O No charge In lhe U. S.on upd&le 1ub1erlpnon1 

o S0.75 per Uem 4t h clM> ln the U. S. lollow 3-4 weeks) 
TOTAL 

AM E·---------------­
ADDRESS: _____________ _ _ 

CIT Y: _________ STATE ----­

ZIP: _ _____ PHO E: ________ 

OSBORNE/M cGraw-Hil l 
630 Bancrof t Way. Dep t. B4 
Berke ley. CA 9471 0 
(41 51 548-2805 

D Sl.25 per llem UPS In the U. S. (ollow 10 days) TWX 910-366-7277 
0 $2.50 per Ite m 1peclol rush oh1pmenl by olr In the U. S. 

For hi.ste:r shipment or credit card, phone (4 151 548-2805 
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Figure 1: Schematic diagram of a two-page programmable-memory system that can easily be added to a COSMAC ELF microcom­
puter. Pins 17 and 22 of tlie memory parts should not be connected together. Instead of 2101 memory devices, it is possible to 
substitute CMOS 5101, 74C920, or CDP1822CD parts. Use of complementary metal-oxide semiconductor memories enables the use 
of batteries to retain data in memory even when tl1e main power supply is shut off. 
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Telecommunications Software Professionals: 

OUR 
COMPUTERS 

computer systems in the Someofthebest W.JlNT TO
business are looking for new 
ways to express themselves. May­
be you're the one to make this happen. 

Wang is one of the top manufacturers of T.aLK
computers and word processing systems of all 
sizes. We're #1 In CRT-based word processing, #2 in 
small business computers. Now we're seeking to estab­
lish and maintain a leading posture in telecommunications, wITR
involving state-of-the-art networking and protocols. 

Wang is committed to providing the resources you need to get results. 
We're moving into a brand new facility-a 12 story tower with fully modern 
equipment. The right kind of environment for you to achieve your best. We're 
determined to make Wang the best in telecommunications, so join us and 
together we'll start new telecommunications projects. 

Last year this group grew 400% . We expect our telecommunications 
development and support staff to double in the next 12 months, and you can 
shape your career as you grow with us. 

It you're talented in telecommunications ...then let our computers know what 
you have to say. 

Telecommunications 
Systems Programmers 

Associate to Senior Level 
Project Leaders 
II you're a design oriented software development 
specialist who rs not only comfortable with on-going 
telecommunications standards such as 3270, HASP, x.25 
and SDLC/SNA but also capable of addressing the long 
range projects of the luture in l)fotocol and netwol1<· 
Ing development, then we may have a position for you. 
Systems Programmers are needed lo design, develop and 
maintain lelecommunlcations systems for our total pro­
duct line. Positions exist in our Development, Systems 
Engineering. and Product Support areas and offer a 
challenge unparalleled in other organizations. 
These positions are new and represent ground floor 
opportunities for total systems responsibilities. 

Telecommunications Software 
Technical Writers 
Positions exist for qualified writers who are Interested 
in researching, organizing, and writing telecommuni· 
cations related documents. Protects Include Opera· 
tors' Manuals, Netwol1</ 0perahons/Commumcatlons 
Managers" Manuals. Technical Slaff Programmers' 
Guides and data sheets. Two or more years technical 
experience and a Bachelo~s Degree are required. 
If you are Interested In the above poeltlona pleaae aend 
your reeume, Including Nl•ryhistory to SuNn Moree, 
Profeulonal Recruiter, Weng Leborelorlee, Inc., 
Dept. B· 1 , One lnduatriel Avenue,Lo-II, MA01851 

Telecommunications Systems 
Support Analysts 
Software verification is this group's specialty. We 

make crucial decisions regarding the 

effectiveness ol new developments in a hands-on environ· 

menl. from minis to malnlrames. 

Won.Ing with all Wang's product lines you will be 

responsible lor the support activities of all Wang's 

TC products and write telecommunlcalion applicallon 

software in higher level languages. Frequent 

Interaction with mal1<eting and development will be 

required. 

The Telecommunication Support Analyst will support 

the pre and posl developmenl and pre-installation ac· 

tivrtles as well as participate in the definition. 

speclficalion ahd evaluation of Wang·s telec:ommuni· 

cation products. 

To qualify. you should have a strong data communica­

tions background including experience with 

protocols, modems, netwol1<s, and telecommunication 

hardware and software. Prior experience with large 

IBM systems 3270 netwo11<s or RJE terminals is desirable. 


Telecommunications Remote 
Diagnostic Engineers 
Individuals with strong hardware background (BSEE or 
MSEE) are needed to locate potential problem areas in 
the entire Wang line of telecommunication products. 
You will design fau lt Isolation diagnostics and 
power-up diagnostic software and real-time, 
remote, mic ro-code. environment utiliz ing m icros 
through mainframe. You must be able to effectively 
Interlace with both hardware and software develop· 
ment teams. 
II you are Interested In the above positions pleaae aend 
resume Including ulary history, to Thomas Bahlo, 
Professional Recruiter, Wang Laboratories, Inc., 
Dept. B-1 , One lndustrlal Avenue, lo-II MA 01851. 
Wang offers excellent ulary and benefits Including 
profit sharing, stock purcheae plan. stock bonus plan, 
medlcal and dental Insurance. 

.YOU 


WANG 

Making the world more productive. 




+5V 

cursor position on the screen . The 
byte pointer is the memory address of 
a single byte somewhere among the 6~ ~1~t <Jr------------<>)"'""""

CMOS 256 bytes displayed on the screen. 
MEMORY l STANDBY The bit pointer is a byte stored in 

TO PIN 22 
OF ALL 
CMOS 
MEMORY 

+I TANTALUM 

l~F 

+ 

+5V 

IN914 

120Sl 
l/2W 

3 .9V 
NICKEL· CADMIUM 
BATTERY 

Figure 2: Memory data-retention circuit for CMOS memories. Do not use this circuit 
with a 2101-type memory. The nickel-cadmium battery cells charge during normal 
operation, and thereafter maintain data in the memory when main power has been 
turned off. 

Text continued from page 214: 

your 2101 devices with CMOS 5101 
or CDP1822 memory. A small 3.9 V 
battery can allow data to be retained 
in CMOS memory even when the 
main power is off, thus keeping you 
from facing the exasperating job of 
toggle-loading 195 bytes every time 
you want to show off the Doodler. 

If you can locate a 3.9 V nickel­
cadmium battery, the circuit in figure 
2 can be built and then forgotten 
about. The ni-cad will charge while 
the power is on, and keep memory 
alive when power is off. If you 

operate your ELF at least a few hours 
per month, the battery will never 
fully discharge. 

Register Use 
The Doodler program makes heavy 

use of the CQSMAC general-purpose 
registers. A register-use summary is 
given in table 1 to keep everything 
straight while you are trying to 
understand the program's operation. 

Where Is the Cursor? 
It takes two pointers to specify a 

half of a general-purpose register. 
Only one bit of this byte ever con­
tains a binary 1. This bit represents 
the position of the cursor within the 
byte indicated by the byte pointer. 

The Doodler actually has two sets 
of pointers for its cursor. The per­
manent pointers contain the actua l 
position of the cursor at any given 
time. The temporary pointers are 
modified during each scan of the 
toggle switches. 

The toggle switches are read and 
separately tested by shifting bits out 
of the D register (COSMAC's accu­
mulator). Each of the first five 
switches controls a program function. 
If the first toggle switch is actuated, 
the temporary bit pointer is shifted 
one bit to the right. If during this shift 
the bit crosses over into the next byte, 
the temporary byte pointer is incre­
mented by one. 

Actuating the second toggle switch 
shifts the bit pointer to the left, and 
decrements the byte pointer if the bit 
crosses the border into the next byte 
leftward. The third toggle switch 
adds the hexadecimal value 08 to the 
byte pointer. This does not affect the 

Photo 1: The author's homebrew COSMAC computer system. Photo 2: Bottom side of the processor board. Six weeks of even­
It contains 2560 bytes of memory and uses a full 16-bit address ing work with an OK Tool Hobby Wrap wire-wrap gun and 150 
display. Important processor and input/output signals are feet of wire were needed to complete the connections. 
brought out through the front panel for ease in breadboarding. 
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Did you read about the Dungeonmaster who became so 
enchanted playing a real life version of Dungeons and 
Dragons that he disappeared for a month? 

You'll be able to hold on to reality just a little better when you play 
the Dunjonquest™ computer version, the greatest of all the role-playing 
fantasies. 
But don't bet on it . 

Sit at your computer. You 're the hero . Enter the 
Dunjonquest "Temple of Apshai" and into the 
greatest fantasy adventure you've ever experienced . 
The Temple has over 200 rooms and catacombs in 
which lurk more than 30 kinds of mon ters and 
beasts ready to do you in - in real time -before you 
can reach any of the 70 or so treasures waiting for the 
hero . You may spend days, weeks, months . .. the rest 
of your life .. .striking at the forces of evil, or running 
from them, or calling on powers you can never com­
pletely understand . Alway , always demonstrating in 
varying degrees your strength, constitution, dexterity, 
intelligence, intuition, the force of your ego . 

Unlike chess or bridge or monopoly, 
this role-playing game - like other good 
role-playing games - is an experience 
rather than a game : it is not played so 
much as it's lived or experienced . Your 
alter ego goes forth into the world of 
demons and darkness, dragons and 
dwarves . Your character will do what­
ever you want him (or her or it) to do . 

Actual photo of screen during a Dunjonquest game. 
In Room 3 In the Temple of Apshai , our hero observes 
two treasures unattended by dragons, monsters or 
demons . . . for the moment. He is complete ly free of 
wounds; he is not at all fatigued. He carries 44 pounds of 
armor and 19 arrows in his quiver. He has already slain 
five demons. Will he capture the treasures before moving 
on . .. or before the forces of darkness inte rcept him? 

''The Temple ... '' comes complete with a superbly 
illustrated 56-page rule book and cassette program, 
designed to operate with the Level IT 16K TRS 80, the 
PET 32K or the Apple II 48K (Applesoft ) computer. 
Only $24 .95 complete, includi ng shipping and 
handling on orders placed within the next 30 days. 
!Apple or TRS 80 disk available for $29 .95) . 

Dunjonquest's ''The Temple of Apshai" is guaranteed 
to be the best version of Dungeons and Dragons / 
Dragons and Dungeons . It 's a product of the two guys 
who are Automated Simulations: Jim Connelley and 
Jon Freeman. Tim is a Dungeon Master, running con­
tin uous D & D campaigns . He's been a data pro­
cessing professional with Westinghouse, GTE 
Sylvania, Logisticon ... an expert in computer-based 
math-modeling and in simulation of complex phe­
nomena . Jon is a game player, designer and author. 
He's a frequent contributor to Games magazine; his 
book, ''The Playboy Winner's Guide to Board 
Games" is a paperback best-seller. 

As we said, guaranteed: Guaranteed to be the best 
version; guaranteed that you'll be happy with it . 
Order now, use it for two weeks . If you don ' t enjoy 
completely this fantasy adventure experience that 
goes beyond all ot hers, send it back to us . We' ll 
refund your money in full; no questions asked. 

Master Charge or Visa card holders: charge " The 
Temple of Apshai" to your credit card. Just call our 
toll free number: (800) 824-7888, operator 861 (In 
California, call operator 861 (800) 852-7777. In 
Hawaii and Alaska, operator 861 i800) 824-7919/ and 
you can begin enjoying your Dunjonquest game in 
days . Or send you r check for $24.95• [or $29.95)• to 

Automated 
Simulations 

Dept. 3 
P.O. Box 4232 

Mountain View, 

CA 94040 


'California res idents, please add 6.5% tax. 
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cursor's horizontal position (the bit 
pointer remains the same), but the 
cursor is moved down one row. Simi­
larly, the fourth toggle switch sub­
tracts hexadecimal 08 from the byte 
pointer. This makes the cursor move 
one row upward. 

Only after the toggle switches have 
been completely scanned are the 
values in the temporary pointers 
transferred to the permanent 
pointers, and the cursor moved to its 
new position. This makes motion on 
the diagonal possible without visible 
up-and-across motion on the way to 
the new position . lf all four toggles 
are actuated, the cursor does not 
move. The four motions cancel one 
another before any information is 
transferred to the permanent 
pointers. 

The fifth toggle switch determines 
whether the bit written into the cur­
sor position will be a white dot or a 
blank space. 

Operation of Subroutines 

Register High Byte Low Byte 

0 Direct·memory· Direct-memory­
access pointer 

Interrupt 
access pointer 

Interrupt 

2 
program counter 

Stack 
program counter 

Stack 

3 
pointer 
Main 

pointer 
Main 

program counter program counter 
4 
5 BNKWRT BNKWRT 

6 
program counter 

DOTWRT 
program counter 

DOTWRT 

7 
program counter program counter 

8 DELAY DELAY 

9 

A 

program counter 
Temporary 

byte pointer 
Inter-shill 

program counter 
Temporary 
byte pointer 
Temporary 

B 
D storage 
Permanent 

bit pointer 
Permanent 

byte pointer byte pointer 
c Permanent 

bit pointer 
D Blanking Blanking 

pointer pointer 
E Delay-timing Delay· timing 

constant constant 
F 

Table 1: Use of COSMAC 1802 16-bit registers by Video Doodler program. 

Two subroutines accomplish the 
transfer of information from tem­
porary to permanent pointers and the 
final writing of the cursor bit onto the 
screen. If the fifth toggle is actuated, 
subroutine BNKWRT does the job 
and writes a 0 (blank) into memory at 
the cursor position. lf the fifth toggle 

is not actuated, the job is done by 
DOTWRT, and the cursor leaves a 
white dot behind in memory and on 
the screen. 

A third subroutine, DELAY, slows 
the process down so that you can 
direct the cursor intelligently on the 

screen. The execution time for 
DELAY (and thus the speed at which 
things happen) is determined com­
pletely by the constant that begins at 
memory location 0046. You increase 
or decrease this constant to slow the 
program or speed it up . 

Text continued on page 224 

Photo 3: Component side of the processor board. Tim video 
signal is brought off the board by the miniature 75-ohm coaxial 
cable. 
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Photo 4: Display produced using the Video Doodler. The 
isolated dot at the center right is the winking cursor. 
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The MAG1( WANO is the most powerful, 
most flexible, most reliable, most usable word processing 
software available for a CP/M~based computer. 

That's not bragging . That's just telling it 
like It is. 

The MAGIC WAND is the best word 
processing so1tware ever writ ten for a 
microcomputer. It can do more work in 
less time with higher qua lity than any 
other product you can buy . 

The MAG IC WAND is a rock solid piece 
of software . The command structure is 
simple and logical and complete. We have 
not tossed in features without thought to 
the overall design of the package. Nor 
have we included any feature that is not 
thorough ly implemented . The programs 
are crash-proof and complete ly reliable. 

And the system is supported by what we 
are lold is lhe best user's manual ever pro­
duced for microcomputer sof tware. It 
contains a step-by-step instructional pro­
gram designed for lhe novice. The trainee 
uses sample fi les from the system disk and 
compares his work to simu lated screens 
and printouts in the manua l. 

Support doesn't stop when you buy the 
package. As a regis tered user, you receive 
our bi-monthly newsletter which answers 
questi ons. reports upgrades and teaches 
new app lica tions of the MAGIC WAND . 

It's through a lot of hard work that we 
are ab le lo offer you a producl thal is 
"almost perfect ,' · bu t we aren't about to 
stop working unti l we can say tha t the 
MAG IC WAND is perfect. 

Full screen text editing 

The MAGIC WANO has probably the most 
responsive and easy-to-use editor avail ­
able for either a serial or OMA terminal . It 
uses only single stroke contro l keys to 
give command and takes advantage of the 
specia l function keys on your termina l 
whenever possible . In addit ion. you can 
set up library tiles with coded sec tions that 
you can merge by section name. 

Full text formatting commands 

The MAGIC WAND allows you to set the 
left . right. top and bottom margins . page 
length , indentation. paragraph lndenta­
lion. (incuding "hang ing" paragraphs). 
text left flush , right flush . juslif ied (t wo 
ways) . li tera l or centered . var ia ble line and 
pitch settings. variab le spacing (Including 
half lines) , bold face. underlining (solid o r 
broken) , condit ional hyphenat ion , sub­
and superscr ipting . You may change any 
of these commands al run- time without 
relorma/ling the fi le . 

Merging with external data files 

You may access any external data file , 
with either fixed length or sequential 
records. The MAGIC WAND converts the 
record into variables that you define and 
can use like any other variable. Of course. 
you may use lhe data for automat ic fo rm 
lef ter generation . Bu i you can also use ii 
for report generation. 

Variables 

You may defi ne up to 128 var iables w ith 
names of up to seven characters . The cur­
renl va lue of a variable may be up to 55 
characlers. and you may print it at any 
point in the text withou t affect ing the cur­
rent format. Allhough the MAGIC WAND 
stores the variables as strings. you may 
also treat them as integer numbers or for­
mat them with commas and a deci mal 
point. You may increment or decrement 
numeric variables or use them in format­
ting commands. 

Condit ional commands 
You may g ive any print command based 
on a run - lime test of a pre-defined cond1­
l ion . The conditional test uses a stra ight ­
forward IF statemen l , wh ich allows you to 
test any logica l condil ion of a variable. 
You may skip over unneeded portions of 
the file . select specific records to pnnt. 
store more than one documen t in a single 
fi le. etc . 

True proportional printing 
Th e MAGIC WAND supports proportional 
print e lements on NEC. Diablo and Ou me 
printers . Other formatt ing commands. 
includ ing justified columns. boldface, 
underline . etc .. are fully lunct1onal while 
using proportiona l log ic. 

Available on a·· solt -sec l ored and 5 1 4·· Norll1s1ar or M1cropohs (hard o r so ll sec tored) d1ske1tes. as well as 
ONYX hard disk. Terminals suppo ri ed 111clude ADDS. Beehive, C romemco. Dynaby1e. H~zel!1ne . Heal h. l msa1. 
ln l erlec. Lear Sieg ler. Mlcrolenn Ac1 v Perk in Elmer , Sol VDM 1. Soroc. TEC. TE I, Tel video. TRSSO Mod I I. 
Vector Graphics. pl us a variety ol video boards 

' 

smo.\\ \>us\ue.ss O..\l\)\\c.o.\\ons, \uc.. 
3220 Louisiana • Suite 205 • Houston , Texas 77006 • 713-528-5158 

CP/ M is a 1cg1s1c1ed 1rademark ol D1g1 ra1 Re~earc11 Corp 
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Circle 135 on inquiry card. 

HOW TO START YOUR OWN SYSTEMS 
HOUSE is a pracllcal step-by·step guide for lhe 
EDP professional or small businessman who 
wants to enler lhe micro-computer systems 
business. 

Wrillen by lhe founder of a successful systems 
house, lhis facl-fll led 220-page manual covers 
virlually all aspects of starling and operaling a 
small systems company. It is abundant with 
uselul, real-life samples: cont racts , proposals , 
agreemen1s and a complele business plan are 
included In lull , and may be used immediately 
by the reader . 

Proven, fie ld-tested solutions to lhe many 
problems facing the small systems house are 
presented . 

Fram lhe contents: 
• New Generation of Systems Houses • The 
SBC Marketplace • Marketing Strategies • 
Vertical Markets & IAPs • Compeletlve Posi­
lion/Plans ol Major Vendors Markel 
Segment Selec lion & Evaluation • Selecllon of 
Equlpmenl & Manufacturer • Make or Buy 
Decis ion • Becoming a Dislrlbutor • Gelling 
Your Advertising Dollar's Worth • Your Sales­
men: Where to Find Them • Product Pricing 
• The Selling Cycle • Handltng the 12 Most 
Frequent Objeclions Raised by Prospects • 
Financing for the Customer Leasing 
Quest ions You Wil l Have to Answer Before lhe 
Prospecl Buys • Producing lhe Sys1em • ln­
s1a llal ion , Acceptance, Co llection • Docu ­
men1atlon • Solul lons to the Service Problem 
• Protecting Your Product • Should You Star1 
Now? • How 10 Write a Good Business Plan • 
Raising Capital 

61h edition. March 1980 220 paoesr----------------1
Essex Publlshlng Co. DEPT. 3 

285 Bloomfield Avenue Caldwell, N.J. 07006 


I would l ike to order HOW TO START YOUR 

OWN SYSTEMS HOUSE at $36.00 (New Jersey 

residen ts add 5% sales tax ) 

rJ Check Enclosed 'l VISA 0 Mastercharge 

Name ____________ ~ 


Address _ ____________ 


Cily ------------- ­
State _ ____ ____ Zip ___ 


Card~ exp. 

For immediate shipment on cred it card orders 

call (201 ) 783-6940'--------------- ­

listing 1: Video Doodler program in machine code for the COSMAC ELF. 

Address Hexadecimal Code Comments 

00 FB 00 Bl B2 B3 B5 Initialize high-order reg isters 
06 B6 BB A9 AB and byte pointers 
OA FB 01 B9 BB BD 
OF F8 BO AC AA Initialize bit pointers 
13 FB 28 Al Init ialize in terrupt PC 
16 FB FF A2 I nitialize stack pointer 
19 FB 66 A3 I nitialize MAIN PC 
IC FB SA A5 In i tialize BNKWRT PC 
IF FB 4F A6 Initialize DOTWRT PC 
22 FB 45 AB Initialize DELAY PC 
25 0 3 Begin executing MAIN PC 

INTERRUPT 
26 72 70 
2B 22 7B 22 52 
2C C4 C4 C4 
2F FS 0 1 BO F8 00 AO 
35 80 E2 
37 E2 20 AO 

3A E2 20 AO 
3D E2 20 AO 
40 3C 35 
42 30 26 

DELAY 
44 D3 
4S FB 07 BE 

4B 2E 
49 9E 
4A 3A 4B 
4C 30 44 

DOTWRT 

4E 03 
4F B9 AB 
Sl BA AC 
S3 EB 
54 Fl 
5S SB E2 
57 30 4E 

BNKWRT 

59 D3 
5A B9 AB 
SC BA A C 
SE FB FF 
60 EB 
61 F2 
62 SB E2 
64 30 59 

MAIN 

66 E2 69 
68 3F 75 
6A FB FF AD 
6D ED 
6£ FB 00 73 
71 BD 
72 3A 6£ 
74 SD 
75 E2 6C 
77 F6 33 B9 
7A F6 33 98 
7D F6 33 A7 
BO F6 33 AF 
B3 F6 3B B7 
B6 7B 
87 30 B7 
89 BA 
BA BA 
BB F6 33 92 

Restore D, X, & P 
Push P, X, & D onto stack 
NOP s for sync delay 
Re-point RO to display page 
Prepare for first OMA cycle 
DMA reset 
DMA reset 
DMA reset 
Test for refresh done 
Go lo return 

Return to MAIN 
Load timing constant into RE 
Decrement RE 
Load RE. I into accumulator 
Loop again ii not done 
Go lo return 

Return to MAIN 
Update byte pointer 
Update bit pointer 
X = B 
Combine bit pointer & screen via OR 
Write dot to screen 
Go to return 

Return to MAIN 
Update byte pointer 
Update bit poin ter 
Inverts D v ia XOR IMM EDIA TE 
X=B 
Combine bit pointer & screen via AND 
W ri te blank to screen 
G o lo return 

Turn CDP1861 on 
Skip clearing routine unless INPUT pressed 
Point RD to top of display page 
X = D 
Store 00 on screen & decrement pointer 
Load pointer i n to D 
Loop again if not done 
Store 00 in last byte of display page 
Inpu t togg les 
Tests "move right" bit & branches 
Tests "move left" bit & branches 
Tests "move down" bit & branches 
Tests "move uc" bit & branches 
Tests dot/blank bit 
Turn Q on 
Go to EXECUTE 
Store D in RA. 1 
Fetch temporary bit pointer 
Shif t right and lest for border cross 

Listing l continued on page 224 
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Listing 1 continued: Text continued from page 220: 
BE AA Update b it pointer 
BF 9A 30 7A Put old D back in D & return to shift & test 
92 19 Increment temporary byte pointer 
93 76 Shift bit back into other end of b it pointer 
94 AA Update bit pointer 
95 9A 30 7A Put old D back in D & return to shift & test 
98 BA Store D Jn RA. I 
99 BA Fetch temporary bit pointer 
9A FE 33 Al Shift left and lest for border c ross 
90 AA Update bit pointer 
9E 9A 30 70 Put old D back in D & return lo shift & lest 
Al 29 Decrement temporary byte pointer 
A2 7E Shift bit back into other end of bit pointer 
A3 AA Update bit pointer 
A4 9A 30 70 Put old D back in D & return lo shift & test 
A7 BA Store D in RA. I 
AB 89 Fetch temporary byte pointer 
A9 FC 08 Add 08 to D & put sum in D 
AB A9 Update byte pointer 
AC 9A 30 80 Put old D back in D & return to shift & test 
AF BA Store Din RA. I 
BO 89 Fetch temporary byte pointer 
Bl FF 08 Subtract 08 from D & put difference in D 
B3 A9 Update byte pointer 
B4 9A 30 83 Put old D back in D & return lo shift & test 

EXECUTE 
B7 05 08 06 08 Generate one "wink" of curso r 
BB 31 CO Go to M(CO) if Q is on 
BO 06 Call DOTWRT & write on screen 
BE 30 68 Go to test for clear 
co 05 Call BNKWRT & write on scree n 
Cl 7A Turn Q off 
C2 30 68 Go to test for clear 

One novel effect may be produced 
by changing the sequence of bytes 
beginning at location 0046 to 01, AE, 
2E, BE. This permits the program to 
run at maximum speed . The cursor 
will streak across the screen almost 
too quickly for the eye to follow. As 
you flip the toggle switches up and 
down, it will paint a crazy-quilt pat­
tern across the screen. 

To clear the screen, simply hold 
INPUT depressed while flipping RUN 
up . This branches to a simple routine 
that writes zeroes consecutively in 
memory from the top of the displayed 
page on down . 

Design Storage 
Saving a design produced with the 

Doodler for later display involves 
dumping the contents of the display 
page of memory into some mass­
storage medium. Lacking a cassette 
tape interface or some other storage, 
you will have to step through 
memory and write the hexadecimal 
contents of each byte in the page. 

Doodle away!• 

1
, {<I , When n<? on~ has your 
~· ~, floppy disks in stock..., 

here's anew 
four letter word 
to use: 

The word is KYBE. Because KYBE can ship any model 
floppy disk, darn cassette or mag ca rd in on ly rwo days. 

You'll ger rhe ·ame high performance prt"1 lucrs we've builr 
for EM's for years. Con istent quali ty media that meets 
the mo r demanding specifications. The fu ll line is 
competitively priced, backed by an unconditional. 90 day 
wa rranty and inventmiec.l fo r fast d livery. 

Ca ll roll free (800) 225-87 ) 5. 
Dealer inquiries invited 

li.X!?ar~on 
132 Ca lvary Stieet. Waltnam. Mass. 02154 
Tel, t6171899- 0012: Telex ~• - O 179 
Ou ISide Mass. ca ll loll lroe 1800! 225-8715 
Olflces & rep,esentau.... es worldwide 
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Great Games! 
UnbeatableBargain _.._¢: 
documentation! 

Price! ,~~~;;{t Magazine, 
... ; ... :.: .. ~:· 

.. - .~. ' . cassette or disk! 
"'o·,,"'6'1'.•111•... ·:. -~ ~...-,:; "' ..• 

'"' ... it... 

We want to buy your S-80, 
APPLE, and ATARI 

TM ATARI~ Warner Commun 1cat1ons Company CliCI 
SoftSlde: S-80* Edition .... 12 issues , $18., Bu lk Rate: • $25., 12 issues, 

First Class; $39.50. , 6 issues with cassette; • $69., 6 issues with diskette. 


SoftSlde: Apple* Edition ..... $15., 12 issues, Bulk Rate; • $22., 12 issues, 

First Class; • $69. 6 issues with diskettes. 

SoftSlde: Atari Edition ... . .... $15., 12 issues, Bulk Rate; • $22., 12 issues 

First Class 

PROG/80 .. Programming Methods, Uti lity Programs, Timesharing Section , 

Reviews, Hardware Projects, $15. 6 issues, Bulk Rate, • $21. 6 issues, First 

Class. 

USE YOUR MASTERCHARGE OR VISA AND CALL TOLL·FREE 1·800·258·1790 

(In NH call 673·5144) SoftSlde Publlcatlons, P.O. Box 68, Miiford, NH 03055 

Buy SoftSide at these dealers: 

Date! Systems 
121 1 Ave . of Americas 
New York, N.Y. 10036 
Persona l Computer 
South 104 Freya Suite 104 
Spokane, WA 99202 
Computerland 
1500 S 338 St. 
#12 Parkway Center 
Federal Way, WA 98003 
Byte Shop 
6019 W. Layton 
Greenlleld WI 53220 
Computerland 
10111 W. Capi tol Or. 
Miiwaukee. WI 53222 
Team Elect. 
2321 E. Claire 
Eau Claire, WI 54701 
Ye Old Compu ter Shop 
1301 George Washington Way 
Richland . WA 99352 
Camera & Computer Emporium 
921 Southwest Morrison 
Portland, OR 97205 
Neighborhood Computer Store 
13045 W. Alameda 
Lakewood, CO 80215 
Camera & Computer Emporium 
16144 SE Mcloughlin 
Miiwaukee, OR 97222 

Byte Sh op Compu te r Store 
6041 Greenback Ln. 
Cit rus Hg ts, CA 95610 
Santa Rosa Computer Cen ter 
604 7th Street 
Santa Rosa, CA 95454 
Computerland 
611 5th St. 
Santa Rosa, CA 95404 
Computerland 
1077 Saratoga Sunnyva le Rd 
San Jose, CA 95129 
Micro Sun Computer Cente r 
2989 N. Main 
Walnut Creek , CA 94596 
Computerland 
6743 Dublin Blvd 
Dublin, CA 94566 
Byte Shop 
1122 B St. 
Hayward, CA 94541 
Computerland 
11074 San Pablo Ave. 
El Carrilo, CA 94530 
Compute rt and 
4546 El Camino Rea l 
Los Altos , CA 94022 
Byte Shop 
123 Yorba Linda Blvd. 
Placentia, CA 92670 

Computerland 
289 E. Highland Ave. 
San Bernardino, CA 92404 
Computerland 
4233 Convoy 
San Diego CA 92111 
Byte Shop 
8038 Clalremont Mesa Blvd. 
San Diego, CA 92111 
Computerland 
171 E. Thousand Oaks Bid #1 
Thousand Oaks, CA 91380 
Computers Are Fun 
2268 Westwood Blvd. 
Los Angeles , CA 90064 
Computerland 
3152 E. Camelback Rd. 
Phoenix, AZ 85016 
Computer Room 
1515 S. 150E 
Salt Lake City, UT 84105 
Byte Shop 
6019 W. Layton 
Greenfield , WI 53220 
Byte Shop 
3464 S. Acoma 
Eag lewood, CO 80110 
Computer land 
1537 Howe Ave . #106 
Sacramen to, CA 95825 

Compu terworks 
Llberw Plaza 
1439 Post Rd E 
Westport, CT 06880 
Computers Plus 
61 20 8120 Franconia Rd. 
Alexandria, VA 22310 
Compu terland 
1520 E. Fowler Ave. 
Tampa, FL 33612 
Compu Shop Dall as 
N. Central Espy 
Dallas, TX 75234 
Computerland o f South Bay 
16720 Hawthorne Blvd. 
Lawndale, CA 90260 
Computer Store 
820 Broadway 
Santa Monica, CA 90401 
Compu ter Metrics Inc 
12.51 Broadway 
El Cajon, CA 92021 
Computerland 
4546 El Camino Reol 
Los Altos. CA 9'1022 
Capitol Computer Systems 
3396 El Camino Ave. 
Sacramento, CA 95821 
Computer Haven 
e South St. 
Miiford, NH 03055 

"TRS-80 I• a lrademark o f Rad io Shack and Tandy Corp. ·Apple Is a registe red trademark of Ap ple Computer Co. 
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TRS-80 Assembly 
Language Programming 

William Barden Jr 
Radio Shack, 1979 
224 pages, softcover 
$3.95 

"The goal of this book is 
to take a TRS-80 user 

DIGITAL DA T A RECO R D E R 
MODEL CC-9B 

For five years now, the CC series recorders have been the industry 
NRZ Asynchronous recorder standard. Now the B model sets a new 
standard in stability and reliability with its tachometer feedback 
LC stabilized motor circuit. 

4800 or 9600 Baud 
(3" or 6" per second) 

10-s Error Rate 
RS232 or TTL 

In and Out 
RTS motor start, 
CTS Data start 

CC-9B Model DB 25 or special 
Price $275.00 connector optional 

CC-9 Model $225. 00 	 1101220 - 50/60 Hz 
Wow & Flutter ± .3% 

Speed Stability (long term) ± .1 % 

DOUBLE DENSITY DISK CON TROLLER 
The D4S Disk Controller for Z80 based S-100 systems. 
Gives you megabytes on line. Controls up to 8 each 5" or 8" drives 
(even mixed sets) single or double sided when used with CP/M 2.2. 
This second generation double density controller utilizes the WD 
1797 chip to read all single and double density formats . Fits North 
Star and we have a CP/M 2.2 for NorthStar or any other Z80 based 
SlOO machine. Has on board serial I/O Port for optional 
terminal or list device . 

SPECIAL COMB IN A TI O N 
Tw o Double Sid ed Double Density MFE Drives in 
simulated walnut case with Power Supply, cable, fan , D4S CON­
TROLLER and CP/M 2.2. Puts 2.3 Megabytes on line. $2,250.00 
Need 8" Double Sided Drives? - Call for quote . 

NATIONAL MULTIPLEX CORPORATION 
260 Lackland Drive East Middlesex, New Jersey 08846 

Tel. (201) 356-9200 TWX 710-997-9530 
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familiar with some of the 
concepts of programming in 
BASIC and introduce him to 
TRS-80 assembly language." 
With that statement in the 
preface, Mr Barden proceeds 
to do exactly that. He intro­
duces the user of the Radio 
Shack TRS-80 computer to 
that mysterious element of 
programming called 
assembly language. 

For you old-timers, 
TRS-80 Assembly Language 
Programming is a refreshing 
review of how we used to 
program way back in the 
good old days. For you 
novices, perhaps discour­
aged after trying to debug a 
BASIC program, this book 
is the change of pace you 
need . Throw away, or at 
least put aside, that BASIC 

user's manual, type in 
"SYSTEM" when the 
prompt character appears, 
and load that Editor / 
Assembler or TBUG tape 
you just bought. Now you 
are going to see what com­
puter programming is a ll 
about! 

Although the author 
states that the Radio Shack 
EditorI Assembler package 
or its equivalent is not a re­
quirement, you will miss 
half the fun of reading this 
book if you do not have it. 
Also, TBUG is recom­
mended by the author in 
order to fully appreciate 
some material. 

Barden has developed a 
unique presentation to intro­
duce and explain the general 
concepts of the TRS-80 
assembly language, the 
mnemonic system for the 
280 microprocessor. I say a 
unique presentation because 
this is the first assembly ­
language book which I have 
enjoyed reading. Barden is 
not averse to injecting a 
li ttle humor into his writing. 
After all , who says that pro­
gramming books should be 
all bits, bytes, and syntax 
restrictions? 

Barden begins with the 
architecture of the 280, its 
instruction set, and its 
addressing modes. He then 
proceeds through the 
EditorI Assembler and the 
TBUG commands and for­
mats in the first section of 
the book . 

There is quite a bit of 
information packed within 
these first eighty-four pages, 
and it pays to read through 
Section 1 with a high­
lighting marker in hand . In 
fact , I skimmed through 
these pages for my first 
reading and then reread 
them more carefully the 
second time. This method 
tends to fix certain impor­
tant details in your mind 
and will act as a referencing 
tool. 

After you feel confident 
with the introductory 
material, move on to Sec­

http:2,250.00


_ ______ _ 

MULTI-USER OASIS 

HAS THE FUTURES PROS DEMAND. 


RUDWllY. 

Computer experts 
(the pros) usuatly have big 
computer experience. 
That's why when they shop 
system software for ZBO 
micros, they look for 
the big system features 
they're used to. And that's 
why they like Multi-User 
OASIS. You will too. 

DATA INTEGRITY: FILE & 

AUTOMATIC RECORD LOCKING 


The biggest challenge 
for any multi-user system 
is co-ordinating requests 
from several users 
to change the same record 
at the same time. 

Without proper 
co-ordination, the 
confusion and problems 
of inaccurate or even 
destroyed data can be 
staggering. 

Our File and Automatic 
Record Locking features 
solve these problems. 

For example: normally 
all users can view a 
particular record at the 
same time. But, if that 
record is being updated 
by one user, automatic 
record locking wil l deny all 
other users access to the 
record until the up-date is 
completed . So records 
are always accurate, 
up-to-date and integrity 
is assured. 

Pros demand f ile & 
automatic record locking . 
OASIS has it. 

SYSTEM SECURITY: 
LOGON, PASSWORD 

& USER ACCOUNTING 

Control ling who gets on 
your system and what they 
do once they' re on it is the 
essence of system security. 

(THEN COMPARE.) 

Without this control, 

unauthorized users could 
access your programs and 
data and do what they like. 
A frightening prospect 
isn't it? 

And multi-users 
can multiply the problem. 

But with the Logon, 
Password and Privilege 
Level features of Multi-User 
OASIS, a system manager 
can specify for each user 
which programs and files 
may be accessed -
and for what purpose. 

Security is further 
enhanced by User 
Accounting -a feature that 
lets you keep a history 
of which user has been 
logged on, when and 
for how long. 

Pros ins ist on these 
security features. 
OASIS has them. 

EFFICIENCY: 
RE-ENTRANT BASIC 

A multi -user system 
is often not even practical 
on computers limi ted 
to 64K memory. 

OASIS Re-entrant 
BASIC makes it practical. 

How? 
Because all users use a 

sing le run -time BASIC 
modu le, to execute thei r 
compiled programs, less 

memory is needed. Even Put it al l together and it's 
if you have more than 64K, easy to see why the real 
your pay-off is cost saving pros like OASIS . Join them. 
and more efficient use Send your order today. 
of all the memory you have 
available- because it CIRCLE WHAT YOU WANT 
services more users. 

Sound like a pro feature? 
Pr ice It is. And OASIS has it. w ith Manu•I 

Product Manual Onl)' 

OPERAT ING SYSTEM 
AND LOTS MORE ••• {Inc ludes: 

EXEC Language, 
Fi le Management; 
Usot Account lng; 
Ocv1ce Drivers; 

Multi -UserOASIS supports Print Spooler; 
Gcnornl Tc)t 

as many as 16 term inals 
Ed11or ; OIC .) 

S150 517.50 SINGLE·USER 
MULTI-USER 350 17.50 

and can run in as litt le as 
56K memory. Or, with 

BASIC COMPILER /
INT ERPR ETER / 0 EBUG GER 100 15.00 

bank switching , as much RE-ENTRANT BASIC 
COMP ILEA/ INTERPRETER/ 

as 784K. DEBUGGER 150 15.00 

DEVELOPMENT PACKAGE 

OASIS IS AVAILABLE FOR: Allos : 
(M&CfO Assembler; 
Linkage EaHor; 

Bell Cont ro ls: Biiii ngs; Comp ucorp; Debugger) 150 25.00 
C romemco: Corvus: Del ta Produc ts: 
Digi ta l Group : Dig i tal M icrosystems: TEXT EDITOR & 
Dynabyte; G od bou1, IBC; Ind ust ri al SCRIPT PROCESSOR 150 15.00 
Microsystems; Konan; M lcromation ; 
M1cropo l is: North Star: Onyx; SD DIAGNOSTIC & 
Systems; Tarbe ll ; Thinkertoys ; CONVERSION UTILITIES 
TR S 80 M o d . tt : Vector Graph ic {Momory Test , 

\lorimex : X Comp : and o t hers. Assembly language; 
Conven@rs: File 

Multi-Tasking lets each 

Recovery: 01sk Tes1 : 
F110 Copy horn 
other OS: ere: .) 100 15.00 

user run more than one COMMUNICATIONS 
PACKAGE 

job at the same time. CTorm 1na1 Emulator; 
100 15.00Fi lo Send l.. Receive) 

And there 's our BASIC- PACKAGE PRICE 

a compiler, interpreter and 
(All of Above) 
SINGLE-USER 500 60.00 

debugger all in one. MULTl ·USER 850 60.00 

An OASIS exclusive. FILE SORT 100 15.00 

Still more: Editor; Hard COBOL-ANSI "74 750 35.00 

& Floppy Disk Support ; ------------· Keyed (ISAM) . Direct & I Order OAS IS from : 

Sequential Files· Mail-Box; I Phase One Systems, Inc. 
Scheduler· Spo~ler · I 7700 Edgewater Drive, Suite 830 

' • Oakland, CA 94621 
al I from OASIS. I Telephone (4t5l 552.ao8s 

Our documentation is 
recognized as some of the 

TWX 910·366 -7139 

NAME 
STREET (NO BOX =)
CITY _ 

best, most extensive, in the 
industry. And , of course, 
there 's plenty of 
application software. 

STATE ZIP _ ___ 
AMOUNT$_ ___ 
(Attach system description : 

add 53 fo r shipping: 

Cali forn ia res dents add sales tax) 


D Check enclosed D VISA 

D UPS C.0 .0 . D Mastercharge 

Card Number _____ _ 

Expirat ion Date ____ _ _ 

Signature ____ ____ 
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tion 2. Barden not only 
explains the how and the 
why of assembly language, 
but does so with useful 
examples of assembly­
language coding. When he 
explains how to move data, 
he does it by codjng the in­
structions and discussing the 
pertinent background. 
Arithmetic and comparison 
operations, logical and bit 
operations, shifting, strings, 
and tables are explained and 
presented with appropriate 
coding. If you have TBUG 

or Editor/ Assembler, you 
can code along with the text 
and actually see the opera­
tions being executed. This 
interactive approach works 
well. 

In TRS-80 Assembly 
Language Programming, 
Barden handles the discus­
sion of input/ output (l /0) 
operations in an easily 
readable , yet informative 
fashion. After you complete 
this phase of your educa­
tion, the mystery of 
assembly language magically 

evaporates, and you are 
ready to tackle some 
sophisticated assembly­
language programming. 

But that's not all . Barden 
ties together most of the 
10ose threads by including 
some interesting and useful 
subroutines . If you want a 
quick routine to fill a block 
of memory with any given 
8-bit value or move the con­
tents of a block of memory 
from one area to another, 
you need only assemble the 
subroutines already coded 

for you and presented in the 
book. 

Some arithmetic sub­
routines are also given: add­
ing or subtracting operands 
containing up to 256 bytes, 
and multiplying or dividing 
16-bit numbers. The com­
pare subroutine is useful 
since it compares two 8-bit 
operands in true algebraic 
fashion. A routine for con­
verting an 8-bit value into 
two American Standard 
Code for Information Inter­
change (ASCII) characters is 
included, as is a search sub­
routine . Finally, three 
subroutines that operate in a 
manner similar to the SET, 
RESET, and POINT 
statements in BASIC are 
given in the book. 

Barden offers four com­
plete assembly-language pro­
grams to start your program 
library off on the right foot. 
These perform the functions 
of writing data to the screen 
(good for looking at the 
contents of memory loca­
tions), moving patterns at 
high speed (great for 
animated graphics), a 
graphic bubble sort (good 
for demonstrations), and a 
program to play music via 
the cassette output port. 

The appendices include a 
listing of the 280 instruction 
set and a listing of the 280 
op codes. (For quick 
reference to 280 mnemonics, 
2ilog offers the ZBO-CPU 
Programming Reference 
Card, which I have found 
more convenient to use than 
flipping throug~ the pages of 
a book .) 

One further note : William 
Barden is also the author of 
The 280 Microcomputer 
Handbook (Howard W 
Sams Co Inc, 1978), which 
takes the 280 software a few 
steps deeper into the 
assembly-language forest . 

So, what can you get for 
$3.95 in addition to Barden's 
exce!Jent introductory text 
dealing with 280 assembly­
language programming? 
Quite possibly you will get a 
hard-to-shake bite from the 
assembly-language bug. • 

Len Gorney 
Box 91 RR 5 
Salisbury Rd 
Clarks Summit PA 18411 
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Your Discount 
Software Source! 

STRUCTURED 

SYSTEMS 


Cash Price / Manual 

GENERAL LEDGER - Interactive and 

f lex ib le system prov iding proof and report 

outputs. Custom iza tion of COA created inter­

actively. Multiple branch accounting centers. 

Extensive checking performed at data entry 

for proof. COA correctness. etc. Journal 

entries may be batched prior to posting. 

Closing procedure automatically backs up in­

put files. Now inc ludes Statement of Changes 

in Financial Posi tion . 

Requ\res CBASIC-2 . .. . . . . . . . $749/$25 


ACCOUNTS RECEIVABLE - Open 

item system with output for internal aged 

repor ts and customer-oriented statement 

and billing purposes. On-Line Enquiry permits 

information for Customer Service and Credit 

departments. In tertace to General Ledger 

provided If both systems used. 

Requi res CBASIC-2 . . . . . . . . . . $749/$25 

ACCOUNTS PAYABLE - Provides 

aged sta tements of accounts by vendor w ith 

check writing for selected invoices. Can be 

used alone or with General Ledger and/or 

NAO. Requi res CBASIC-2 

. . . . . . . . . . . . . . . . . . . . . . . . - . $749/$25 

PAYROLL - Flex ible payro ll system 

hand les week ly. bi-weekly. semi -month ly 

and monthly payrol l periods. Tips, bonuses. 

re-imbu rsements, advances, sick pay, vacation 

pay. and compensation time are all part of 

the payroll records. Pr ints government re · 

quired periodic repor ts and w ill post to multi ­

ple SSG general ledger accounts. 

Requires CBAS IC-2 ... .... . _. $749/$25 

INVENTORY CONTROL SYSTEM ­
Performs control funct ions of adding and 

deplet ing stock items. adding new items and 

deleting old i tems. Tracks quanti ty of i tems 

on hand. on order and back-ordered. Optional 

hard copy audit trai l is available. Reports 

include Master Item L ist, Stock Activi ty, 

Stock Valuation and Re-order list 

Requires CBASIC-2 ...... _... $449/$25 

ANALYST - Customized data entry 

and report ing system. User specif ies up to 75 

data items per record. Interactive data entry. 

retr ieval. and upda te fac ility makes in forma­

t ion management easy. Sophisticated report 

generator provides customized reports using 

selected records with multipie level break­

points for summarization. 

Requires CBAS IC-2 . ....... . . . $199($15 

LETTERIGHT - Program to create, 

edit and type letters or other documents. 

Has faci lit ies to enter . d isplay, delete and 

move text. with good video screen presen­

tat ion. Designed to Integrate with NAO 

for form letter mailings. 

Requires CBASIC-2 . . . ...... . . $169/$25 

NAD Name and Address se lection 

system - interactive mai l list creation and 

maintenance p rogram with output as fu ll 

reports wi th reference data or restricted 

inlormation tor mai l labels. T ransfer system 

for extraction and transfer of selected records 

to create new Iiies. 

Requires CBASIC-2 .... .. .. _ . . $89/$20 

OSORT - Fast sort/merge program for 

files with fixed record length, variable field 

length informat ion. Up to five ascending o r 

descend ing keys_ Ful l back -up of 

input fi les created. .... ... $89/$20 
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PEACHTREE 
GENERAL LEDGER, $1000 $749/30 

ACCTS. PAYABLE, $1000 $749/30 

ACCTS. REC. , List $1000 $749/$30 

INVENTORY, L is t $1200 $749/$30 

MAILING ADDRESS, $800 $599/$30 

Business Packages 
in 

Microsoft BASIC 
• General Ledger 
• Accounts Receivable 
• Accounts Payable 
• Payroll 
Extremely well documented with 

source code. BEST VALUE ON 
THE MARKET. Support Limited • 

ONLY $99 per pkg. 
All four for only $339 

GRAHAM-DORIAN 

GENERAL LEDGER ....• $849/$35 
ACOUNTS PAYABLE... $849/$35 
ACCOUNT RECEIVABLE$849/$35 
PAYROLL SYSTEM •.. .. $499/$35 
INVENTORY SYSTEM . • . $499/$35 

JOB COSTING - Designed for gen­
eral con tractors. To be used in teractively with 
other GRAHAM-DORIAN accoun1ing packages 
for tracking and analysing expenses. User 
es tablishes customized cost categories and job 
phases. Permits comparison of actua l versus 
esumated costs. Automatically updates GRA· 
HAM-DORIAN general ledger or runs as stand 
alone systems Requires CBASIC-2. Supplied 111 

source. . . . . . . . . . . . . . .. $B49/$35 

APARTMENT MANAGEMENT 
SYSTEM - Financial management system 
tor rece1pts/secur11y deposits of apartment pro­
1ects. Captures data on vacancies, revenues, 
etc. for annual 1rend analysis Daily report shows 
la1e rents. vacancy no11ces, vacancies. income 
lost through vacancies, etc. Requires CBASIC-2. 
Supplied in source. . $499/$35 

MICROSOFT 
BASIC-80 - Disk Extended BAS IC, 

ANSI compatible with long variab le names, 

WHI LE/WEND, chaining, variable 

length file records ............ $269/$25 

BASIC COMPILER - Language com­

patible with BAS IC-BO and 3-10 ti mes faster 

execution . Produces standard Microsoft re­

locatab le binary output. Includes Macro-80. 

Also linkable to FORTRAN-BO or 

COBOL-BO code modules . .... . $325/$25 

FORTRAN-80 - ANS I 66 (except for 

COMPLEX) p lus many extensions. Includes 

re locatable object compi ler , I Ink ing loader. 

li brary w i th manager. Also incl udes 

MACR0 -80 (see below) ....... $389/$25 


CBASIC-2 Disk Extended BASIC ­
Non-interactive BASIC with pseudo-code 
compi ler and runt ime interpreter. Supports 
f ull f ile control, cl1a ining, integer and 
extended precis ion variables, etc.$89.95/$15 

MICROPRO 
SUPER-SORT I - Sort, merge, extract 
ut il ity as absolute executable program or l ink ­
able modu le in Microsoft fo rmat. Sorts 
fixed or var iab le records with data in b inary, 
BCD, Packed Decimal. EBCD IC. ASC I I, 
floating, fixed po int. exponentia l , f ield 
justified, etc. Even variable 
number of fields per record I .... $219/$25 

WORD-STAR - Menu driven vi sual 
word processing system tor use with standard 
terminals. Text formatting performed on 
screen. Facilities fo r text paginate, page num ­
ber. justify. center and underscore. User can 
print one document wl1ile simultaneously 
editing a second. Edit facilities include glob­
al search and replace. Read/Write to ot her 
text files. block move, etc. Requi res CRT 
terminal with addressab le 
cursor positioning .. ..... _.... $395/$40 
WORD -STAR/MAIL-MERGE - As 
above w ith option for production mail ing of 
personalized documents with 
mail list from Datastar or NAO . . $525/ $25 

OSBORNE 
Business Software 
Only $89 per Package 


All 4 for only $2B9 

General Ledger, Accoun ts Receivable. 


Accounts Payable. and Payroll lwitn Cost 

Accoun ungl. Available in the following 


BASICs: CBASIC2. Cromemco 16K, 

North Star. Microsoft. and TRS-80 


All packages availab le in 8" CP/M™ a nd 5 \4" C P/ M ™ FOR N ort h Star, M icropol is. 
V ector Graph ic, S u perB ra in, a n d oth e rs . 
SHIPPING AND INSURANCE: Add $2.50 per order. All prices subject to change and all offers subject 10 w ithdrawal wirhout notice. 
Prices in this ad are for prepaid orders. Slightly highe1 prices prevail for 01her-1han-prepaid orders, i.e., C.0 .0 ., credi t card, ere . 

- WRITE FOR FREE CATALOG -

MiniMicroMart, Inc. 

1618 James St., Syracuse NY 13203 (315) 422-4467TWX 710-541 -0431 



Newsletter for 
Ohio Scientific 

Users 

The OSI Users ' Indepen­
dent Newsletter is edited, 
published, and written by 
Charles Curley, 6061 Lime 
Ave, Number 2, Long Beach 
CA 90805. A year's subscrip­
tion is $10 for six issues. 
The newsletter includes 

articles on software, hard­
ware, bugs and fixes, and 
reviews of items of interest 
to OSI users. Articles are 
welcome from enthusiastic 
owners and users. 

Salem, Oregon Area 

Computer Club 


Club membership is open 
to all those that are in-
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terested in using microcom­
puters for fun and business. 
Membership dues are $5 per 
year. The club meets the 
first Monday of each odd­
numbered month at 
McKinley Community 
School, 461 McGilchrist St, 
Salem, Oregon. On even­
numbered months, they 
meet at Computer Pathways 
Unltd Retail Store, 831 Lan­
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caster Dr, Salem, Oregon. A 
monthly newsletter is 
published. Each meeting 
features a presentation by a 
club member or invited 
guest. For information, con­
tact Salem Area Computer 
Club, c/ o Doug Walker, 
4554 Jan Ree Dr NE, Salem 
OR 97303. 

North London Hobby 
Computer Club (NLHCC) 

The NLHCC has sched­
uled their meetings for the 
next 3 months. The theme 
for the May meeting is 
"Computer-Aided Instruc­
tion." The meeting will be 
held May 7 at 7 PM in the 
Students Common Room in 
the Polytechnic of North 
London . On June 4, the 
meeting is entitled ''The 
House Computer." July 
third's meeting is on ''The 
Personal Computer and 
Restel /Teletext. " Contact 
NLHCC. Holloway, London 
N7 BDB, ENGLAND. 

TRS-80 Users Group 
of Sacramento 

The TRS-80 users group 
of Sacramento meets at the 
Sacramento Country Branch 
Library, 2443 Marconi Blvd 
(Marconi and Fulton). 
Sacramento, California, 
from 7 to 10 PM as called. 
For more information, con­
tact the TRS-80 Users Group 
of Sacramento, POB 255704, 
Sacramento CA 95825. 

University of 

New Hampshire 


Computer Services 

Newsletter 


On Line is a well-pro­
duced newsletter covering 
software programs, 
schedules of events and 
other activities of interest to 
students in the computer 
programs. For more infor­
mation, contact Computer 
Services, University of New 
Hampshire, Kingsbury Hall , 
Durham NH 03824. 
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Choose any one of these books at the special club discount, and 
select any other as your gift Free of Charge when you emoll: 
AUTOMATIC DATA PROCESSING HANDBOOK 

Edited by The Diebold Group. Inc. 
168'075 Pub. Pr .. $38.95 Club Pr .. $25.75 

PROGRAMMING LANGUAGES By A. B. Tucker. Jr. 
6S4/158 Pub. Pr .. $22.00 Club Pr .. $16.50 

MINICOMPUTER SYSTEMS. 2nd Ed. By R. H. 
Eckhouse 
7871026 Pub. Pr. , $21 .95 Club Pr .. $16.50 

MICROCOMPUTERS/MICROPROCESSORS : 
Herdw""'· So~were & Application• By J. L. 
Hilburn & P. N. Jul ich 
7711499 Pub. Pr., $22.50 Club Pr .. $16.50 

MICROPROCESSOR APPLICATIONS MANUAL 
By Motorola , Inc. 
4351278 Pub. Pr .. $38.00 Club Pr.. 526.50 

THE BOBOA BUGBOOK : MICROCOMPUTER IN· 
TERFACING AND PROGRAMMING By P. R. 
Rony, D. G. Larsen & J. A. Titus 
7831845 Pub. Pr .. $9.95 Club Pr.. $8.45 

MICROCOMPUTER-BASED DESIGN By J . Peal· 
man 
4911380 Pub. Pr .. $26.50 Club Pr. . $18.95 

DATA BASE DESIGN By G. Wiederhold 
701130X Pub. Pr. , $24.50 Club Pr.. $18.25 

PRINCIPLES OF INTERACTIVE COMPUTER 
GRAPHICS, 2nd Ed. By W M. Newman & R. F. 
Sproull 
4631387 Pub. Pr. , $24.95 Club Pr., $19.95 

PROGRAMMING FOR MINICOMPUTERS By J. C. 
· Ciuley 

785149X Pub. Pr.. $17.50 Club Pr., $13 .50 

REAL-TIME PROGRAMMING WITH MICRO ­
COMPUTERS By R. C. Turner 
7861372 Pub. Pr., $16.95 Club Pr. , $13 .95 

MEMORY DESIGN : Microcomputers end Mein ­
framea By Electronlcs M agazine 
1911549 Pub. Pr. , $18.50 Club Pr. , $15.50 

HOW TO DESIGN AND BUILD YOUR OWN CUS­
TOM TV GAMES By 0. L. Heiserman 
7861585 Pub. Pr .. $14.95 Club Pr .. $11 .95 

HANDBOOK OF OPERATIONAL AMPLIFIER 
CIRCUIT DESIGN By 0. F. Stout, edited by M . 
Kaufman 
617/97X Pub. Pr. , $29.95 Club Pr .. $17 .50 

ANALOG SYSTEMS FOR MICROPROCESSORS 
AND MINICOMPUTERS By P. H. Garrett 
7861496 Pub. Pr. , $18.95 Club Pr .. $14 .95 

ENCYCLOPEDIA OF COMPUTER SCIENCE 
Edited by A. Ralston & C. L. Meek 
769/0lX Pub. Pr .. $60.00 Club Pr.. $39.95 

MICROPROCESSOR AND MICROCOMPUTER 
SYSTEMS By G. V. Rao 
7831659 Pub. Pr .. $24.50 Club Pr .. $19.50 

THE Z-80 MICROCOMPUTER HANDBOOK By W. 
Barden, Jr. 
784!914 Pub. Pr. , $8.95 Club Pr., $7.60 

Why YOU should join now! 
• BEST BOOKS IN YOUR FIELD-Books are selected from a wide 
range of publishers by expert ed itors and consultants to give you 
continu ing access to the latest books in your fie ld . 
• BIG SAVINGS-Build your library a nd save money too! We guaran­
tee savings of al leas t 15 % off publis hers' list prices on every book. 
Usually 20 %. 25 % or even h igher! 

• BONUS BOOKS-You will immediately begin to participa te 
in our Bon us Boak Plan tha t allows yo u savings between 
70-80% off the publisher's price of many books. 

• CO VE IENCE-14 times a year yo u receive the Club Bulletin 
FREE. fully desc ribing the Mai n Selection and alternate selections. 
together with a dated reply card . If you want the Main Select ion . you 
simply do nothing-it will be shipped automatically. If you want an 
alternate selection - or no book at a ll -you simp ly indi ate it on th e 
regular rep ly card and return it by the date specified. You will have at 
least 10 days to decide. If. because of late mai l delivery ol' the Bull etin 
you should receive a book you do not want. just return it a t th e Club's 
expense. 

As a Club member. you agree only to the purchase of fo ur books 
(includ ing your first selection) over a two-year period. 
See us at NCC, booth 1215 

r-;;:,;:;:;;;;::-o-:-;:.-;:;;-c-;:;;--------, 
P.O. Box 582, Hightstown, New Jersey 08520 
Please eruoll me as o member end send me the lwo books lncl1coted. billing me for my llrst 
selection only ol lhe discounted member's price. plus locol IOx, postage end handling. II 
not solisl1ed, I may return the books within 10 doys end my membership will be canceled I 
agree lo purchase o minimum ol 3 oddrtionol books during the next 2 years cs outlined 
under lhO club pion described In lhis ad. Membership in lhe club is continuous bol 
concelloble by me any time oiler lhe lour book purchase requ irement hos been lullllled 

Wr lie Cade I cl Write Cade II of 

FREE selection here FIRST selecllon here 


Orders lrom ou1s1de lhe U.S. must be prepaid wilh mlernohonol money orders 10 U S. 
dollars 
Cnorge my 0 VISA LJ MASTER CHARGE· Exp Dote 

Credit Cord II ________ ·MCBonk # --- ----­

Srgna1ure --------------------- ­

Nome 

Address--------------------- ­

C11y. Slota. Zip -------------------- ­

C01poro1e Alfi110hon ------------------­
This order suoiect 10 occeplonce oy McGrow-H111 All prices suo1ec1 10 cnonge wilnout 
notice. Oller good only to new members. A postage end hoOdllng cllOrge Is added to oil 

L~~---------------~~~~ 
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Central Oklahoma 

Amateur Computing 


Association (CENOACA) 


CENOACA meets the 
second Saturday of each 
month at the OSU Technical 
Institute, 900 N Portland, 
Oklahoma City, Oklahoma, 
at 10 AM . Their purpose is 
to acquaint beginners with 
personal computing and in­
crease their knowledge of 
specia l interest areas, in­
cluding Sw TPC and 6800 
systems. T heir newsletter, 
CENOACA Newsbits, is 
published on an irregular 
basis. Contact CENOACA, 
POB 2213, Norman OK 
73070. 

Another Group in Florida 

The Space Coast 
Microcomputer Club meets 
on the fourth Thursday of 
each month at 7:30 PM in 
the Merritt Island Public 
Library Auditorium . They 
are affiliated with the JF 
Kennedy Space Center at 

Cape Canaveral. The group 
publishes Enterprise, a 
monthly newsletter. The 
primary interests are Z80, 
8080, and S-100 systems. 
Dues are $5 per year, and 
inquiries should be sent to 
Ray 0 Lockwood, 315 Inlet 
Ave, Merritt Island FL 
32952. 

APL Newsletter 

A quarterly newsletter 
describing tools, techniques, 
services, and containing 
general news of interest to 
APL users, is being pub­
lished by Southwater Corp, 
2348 Whitney Ave, Mt 
Carmel CT 06518. Subscrip­
tions are $6 annually and re­
quests should be sent to 
APL Market Newsletter, at 
the above address. 

Newsletters on the UCSD 
Pascal System 

The Institute for Informa­
tion Systems is publishing 

newsletters describing the 
UCSD Pascal System 
developed by the University 
of California , San Diego. 
For more information , con­
tact the Institute for Infor­
mation Systems, mail code 
C-021, University of Califor­
nia , San Diego, La Jolla CA 
92093. 

Apple Users Group 

The Goldcoast Computer 
Apple 11 Users Club desires 
additional members. The 
group publishes a monthly 
newsletter with program­
ming tips, and they have a 
library selection of over 
1000 programs. Send for 
details: Florida's Goldcoast 
Computer Apple II Users 
Club, 133 Brenda St, Milton 
FL 32570. 

Feedback From Fuj itsu 

Feedback From Fujitsu is a 

(209) 667-28881634-8888 
We are experiencing telephone dlfficullies, 
please keep trying. 
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1125 N. Golden State Blvd./ Suite G 
Turlock, CA 95380 (A) 

California residen1s add 5% tax 

Circle 145 on inquiry card. 

newsletter from Fujitsu 
Limited, Japan's largest com­
puter manufacturer. It con­
tains items concerning 
discoveries and genera l 
business news of Japan 's 
strides in the computer in­
dustry. For more informa­
tion, contact Feedback From 
Fujitsu , Ruder and Finn Inc, 
110 E 59th St, New York 
NY 10022. 

Association for 

Computers and the 


Humanities 


This international 
organization is devoted to 
the study of computer ap­
plications in language and 
literary studies, history , 
musicology, the visual arts, 
cu ltural anthropology, and 
other related social sciences. 
Members of the association 
are entitled to discount at 
the International Conference 
on Computers and the 
Humanities and the meetings 
of the Association for 
Literary and Linguistic Com­
puting. The annual dues are 
$15, and a quarterly 
newsletter is avai lable for 
$15 per year. For details, 
write Association for Com­
puters and the Humanities, 
Q ueens College, Flushing 
NY 11367. 

Computers and 

Gambling Magazine 


This quarterly magazine is 
oriented toward computer 
hobbyists interested in using 
computers for all types of 
handicapping systems, card 
counting systems, and 
techniques for stock and 
future markets investments . 
Articles describe products 
and techniques for the com­
puterized gambler, and 
advertising of products and 
personal computers is in­
cluded . Sample issues are 
available for $1. Subscrip­
tions are $5 per year and 
may be obtained by writ ing 
to Joe Computer, 22713 
Ventura Blvd, Suite F, 
Woodland Hills CA 
91364.• 



EVERY TRS-80* 

MODEL II NEEDS 


DataBank 

Data Management & Reporting System 

"Deposit" data, or make almost instantaneous "withdrawls" with DataBank! 

A complete modular software system, DataBank provides the new Model II user and professional alike with the 
abifay to quickly and easily generate custom information systems in minimum time. Using Hash Access to 
records, DataBank gives superfast response time, minimum system overhead, and the facility to deal with very 
large numbers of records. Fast assembler sorting optimizes Model II's performance. DataBank includes: 

Configuration Utilities; interactive programs which guide Run Time Routines; the programs you will use in day to day 
you step by step through creating definitions for your file operation to initialize the system, display a master menu of 
system, formatted entry and display screens and reports. options, and load DataBank 's file maintenance and report 
These utilities automatically create the information tables programs and other programs which you may create to work 
which control the rest of DataBank's operation . with your data. As soon as you specify your file contents, data 

entry can begin immediately! 

ser Subroutines: a comprehensive library of software "black Report Generator: an easy to use , fast, flexible reporting 
boxes" that you can use to extend DataBank where needed to system. You create the report headings and formats using the 
produce custom applications programs. A simple GOSUB can Configuration Utilities . Then, Report Generator reads the 
call records from disk by key, fielded and ready for evaluation, specifications, and draws information from your records to 
inquiry or update. Or , display a prompted input of defined produce the finished printouts. Has range and select 
length and data type anyplace on the screen . More ... capabilities, and assembler sorting on any field in your file 

definition. 

The uses of DataBank are unlimited ... inventory, personnel, mailing lists, customer/client files, medical/dental 
records, membership or subscriber lists, and with your own programming added the possibilities go on and on. 

DataBank .................... $189 .00 


DataBank Inventory, Order Entry, Accounts Receivable/Payable 

Point of Sale, General Ledger and Payroll available soon! 


Index Sequential Data Management System w/Report.. ...$179. 

An ISAM based system for the TRS-80 Model I 


We have Accts. Receivable, Inventory, Gen. Leg. & Payroll for Mod I 


DEALER AND SYSTEMS HOUSE INQURIES INVITED -Call or Write for Information: 

DATA ACCESS CORPORATION 

4221 Ponce De Leon Blvd., Coral Gables, Florida 33146 I (305) 446-0669 

•TRS-80 Is o regislert•d trademark of Tandy Corporation 
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EYTE'sEits 


Observations from 

BYTE's Ongoing 


Monitor Box, The BOMB 


As the card says, BYTE's 
BOMB is your direct line to 
the editor's desk. Ever since 
the third issue of BYTE 
(November 1975), BYTE's 
editors have used the BOMB 
as an important source of 
information on how readers 
react to our magazine. 
Therefore we thank the 
readers who have mailed the 
BOMB card to us and in­
cluded their comments. 

Occasionally we like to 
share with you some of the 
more interesting responses 
received on these cards. The 
most pictorial BOMB card 
in recent memory came from 
a reader in Hackensack, 
New Jersey, shown front 
and back in photos 1 and 2. 
It seems our friend in New 
Jersey was generally pleased 
with our January 1980 issue. 

Regretfully not all of our 
readers have been as well 
pleased. On one February 
1980 BYTE BOMB card 

Photo 1 

234 May 1980 © BYTE Publication> Inc 

most of the articles were 
rated as being of poor quali­
ty, and a single word ap­
peared in the "Comments" 
section: "PHOOEY." Yet 
another BOMB card for 
February said: "Your best 
issue in my 3 years!!" Clear­
ly, a split decision. 

If you have wondered 
when we stop accepting 
BOMB cards for a given 
issue, we cut off tabulation 
during the second week of 
the month after the cover 
date of an issue. 

If you have never sent in 
a BOMB card, but intend to 
do so, please observe the 
following points . The card 
should be sent to our offices 
in Peterborough, New 
Hampshire. The card is 
presently not postpaid, but 
$0.10 US postage will suffice 
for most readers . The card is 
intended to record your sub­
jective opinion, so just write 
your reaction , and put any 
specific comments on the 
bottom of the card. You are 
free to remain anonymous, 
but you may put your name 

and address on the card if 
you wish . In any case, let­
ting us know your responses 
to our work helps us to 
work better ... . RSS 

The Largest Computer 

Store in America? 


What is the largest per­
sonal computer store in 
America? The answer to 
that question is debatable, 
but on the East Coast, it 's 
probably NEECO's (New 
England Electronics Com­
pany Incorporated) new 
facility in Needham, 
Massachusetts. The 
9000-square-foot showroom 
was filled with a variety of 
hardware and software on 
our recent visit. President 
Robert Crowell told us 
about their new nationwide 
distribution subsidiary, call­
ed Microamerica, which was 
announced last fall and car­
ries most of the major com­
puter product lines . 

We have noticed a 
marked increase in the 

. ; 

number of large computer 
stores like Bob Crowell 's 
with diverse product lines. 
This supermarket-like ap­
proach can be beneficial to 
the industry when combined 
with personal service to 
customers-a vital ingredi­
ent to any store's success. 

In the West, things are 
also humming in the per­
sonal computer store field . 
Micro-Age in Tempe, 
Arizona , is a good example. 
Run by Jeff McKeever and 
Alan Hald , Micro-Age has 
been expanding. We were 
favorably impressed by their 
facility and by their ap­
proach to the market during 
a recent visit. . ..CM 

Texas Instruments Has 
an Award Winn ing 

Bubble Memory 

Texas Instruments has 
been awarded the 1979 In­
formation Product of the 
Year Award for its Model 
763 Bubble-Memory Data 
Terminal and Model 765 
Portable Bubble-Memory 
Data Terminal. Both ter­
minals have a fu ll , 
US-character, alphanumeric 
keyboard. Up to 80,000 
characters can be collected 
and stored in the nonvolati le 
bubble memory , then trans­
mitted at rates from 110 to 
9600 bits per second (bps) to 
a host computer system. 
Both units have a quiet 
30-character-per-second (cps) 
print speed and built-in 
acoustic coupler modem. 

A bubble memory is a 
small electromagnetic circuit 
that stores digital informa­
tion by changing the 
magnetic polarity of a thin , 
crystalline film . The bubbles 
are cylindrical magnetic 
islands polarized in a direc­
tion opposite from that of 
the film . Bubble memory 
has no moving parts, and , 
because it works magnet­
ically, retains information 
when the power is turned 
off. It offers higher access Photo 2 



''THE CREATOR®" 

By complete Business systems, Inc. 


Software Division 


High level language program generator develops 
complete programs in "Basic". 

Enables ANYONE to write complete, running, debugged 
BASIC LANGUAGE Programs in 35 to llO minutes with NO 
PRIOR PROGRAMMING KNOWLEDGE OR ABILITY. 

Now available for TRS-80®, TRS-80 Model If ®, Apple If®, 
Tandy 10®, Adds System 70 or 75®. 

IF you are one of the many who bought a micro· 
computer in the belief that with just a little studying 
you could write your own programs. you now know 
that you can't. 

IF you, as a businessman, thought you could have 
stock software modified at a reasonable cost with 
reasonable results, you know that's not possible either. 

IF you are a hobbyist getting tired of the untold 
hours it takes to write a program, only to find it takes 
more hours to debug than to write . . . 

IF you are a skilled programmer you don't have t o be 
reminded of the repetitious time spent on each new 
application. 

IF you have left your micro-computer sitting some­
where gathering dust .. . meet "THE CREATOR®". 

"THE CREATOR®" is not just another data base 
generator! 

"THE CREATOR ",at your direction, makes complete 
running programs that are thoroughly documented, 
easy to modify at any time by YOU! 

"THE CREATOR "cuts programming time up to 90% 
for a skilled programmer. 

"THE CREATOR®" will make anyone a skilled pro­
grammer in 30 to 35 minutest 

"THE CREATOR " does the work! You answer the 
simple direct questions and "THE CREATOR®" CREATES 
... ANO ALL IN BASIC LANGUAGE. 

o. After "THE CREATOR®" has produced a program, can 
it be modified? 

A 	 Yes. the resulting program is modular. fully documented 
and readily accessible for alterations or deletions. 

o. Does the program created use so much disc space 
that there is very little space left for record storage? 

A. 	No. the code produced is extremely compact despite com· 
plete documentation. If requested "THE CREATOR " will 
even "pack" or compress information. You may even delete 

the "remarks" making it even more space efficient. 

o. Must I be expert or even conversant with Basic 
Language? 

A. 	No. all questions to and answers from the operator require 
no computer language knowledge, simp le every day English 
will do 

o. What about math ability? 
A. 	If you can count your fingers and roes. you'll have no 

problems. 

o. Wiii the programs which I produce with "THE 
CREATOR "be bulky, slow or amateurish? 

o. Must the programs produced conform to a pre­
determined format and flle length? 

A. 	No. you determine format and file size to fit your require· 
ments. You may have as many as 22 fie lds or as few as 1. 

o. can· I develop my own business programs? 
A. For the most part, yes . 

o. What are the llmltatlons? What programs can I pro ­
duce with "THE CREATOR®"? 

A. Your own ingenuity and hardware limitations. 

o. Wiii future versions of "THE CREATOR®" make my 
present copy obsolete? 

A. 	The purchase price Includes your original diskette and user 
instructions. Your program Is registered in your name. For 
a period of one year from the date of purchase you w il l be 
entitled to receive FREE any improvements or modiflca· 
tlons. The only expense to you will be a new diskette charge 
Of applicable!, packaging and mailing 

TECHNICAL ASPECTS 

• Record 	access by a hashing algorithm guaranteeing 
fast record retrieval. 

• Duplicate keys permitted. 
• Record deletion automatically supported. 
• Record 	 access and file maintenance is user trans­

parent. 
• Minimal 	 disc overhead since there is no special 

assembly language routine called. No "Basic" overhead. 
• Programs produced 	 can be transported between 

6800, 6502, 8080, Z80, 8085, 8086 and Z8000 based 
systems. 

• 	can be used w ith Micro-Soft Basic and CP/M systems. 
• 	on TRS·BO has automatic blocking for maximum 

number of records per disc. 
• complete file maintenance including up-date of any 

record in any field, delete and add new records even 
with duplicate key. 
we are seeking qualified dealers and distributors to 

handle our growing software lines. Address inquiries, 
on your company letterhead, to: complete Business 
Systems, Inc .. Software Division, 9420 w . Foster Ave.. 
Chicago, Illinois 60656. 

Enclosed is my check (Or money orden in the amount of $250.00. 
Please send me my serial numbered, registered copy of " THE 
CREATOR" as soon as my check clears. (No wait for certified 
checks, bank checks or money orders.I sorry, no credit cards 
accepted. 

(Please print). __________________ 

Full name _ ________ __________ 

A. 	No. the resulting programs will be sophisticated and ex· Address ------------- Apt . # ____ 
tremely fast operating. For example, should you create a City _______ State _ _____ Zip ---­
malling list or Inventory program, the time for any record 

Computer make--------- Model ______to be retrieved and displayed from a full disc wou ld take a 

maximum of 1 second. 
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speeds, smaller size, and less 
weight and power consump­
tion over paper-tape, 
cassette and floppy-disk 
systems. Bubble memory 
terminals can access any in­
dexed record in memory in 
less than 15 ms (ie : 10 times 
faster than a floppy disk). If 
the data location is 
unknown, the character­
string-search speed is 1000 
cps, about 4 times the speed 
of a cassette search. 

For more information, 
contact Texas Instruments, 
POB 1444, MIS 7784, 
Houston TX 77001. 

The Fifth Annual 

California Computer 


Swap Meet 


The Fifth Annual Califor­
nia Computer Swap Meet 
will be held on June 1, 1980, 
from 10 to 6 PM at the San­
ta Clara County Fairgrounds 
(344 Tully Rd, San Jose 
CA}. Last year's event, held 
in September at the San 

Mateo County Fairgrounds, 
was attended by over 3000 
buyers. 

Personal computing hard­
ware and software will be 
sold by individuals, com­
puter manufacturers, and 
computer stores. New soft­
ware and hardware, as well 
as used, will be offered by 
vendors and individuals who 
have cleaned out their back 
rooms and garages for the 
event. Admission is free to 
buyers. Contact the Fifth 
California Computer Swap 
Meet, POB 52, Palo Alto 
CA 94302, or call 
415-324-2404. 

Inexpensive 

Communications 

Via Meteor Trails 


The hundreds of millions 
of meteors that enter the 
earth's atmosphere every 
day leave in their wake a 
very inexpensive communi­
cations medium- the meteor 
trail. This band of ionized 

particles is an effective alter­
native to satellites for com­
munication. Meteor trails 
can be used to relay data 
concerning icebergs, pollu­
tion , earthquakes, and oil 
reserves, and can link 
remote villages with distant 
sources of supplies and 
emergency assistance. 

Meteor burst transmission 
has proven reliable and cost­
effective for the snow 
telemetry program operated 
by the US Department of 
Agriculture's Soil Conserva ­
tion Service. By transmitting 
snowfall data from remote 
locations, the program has 
eliminated costly manual 
measurements . 

Meteor burst transmission 
systems work in several 
stages. Remote sensors 
gather data while a 
microprocessor-controlled 
station emits a continuous 
radio signal, which bounces 
off a meteor trail whenever 
one occurs within range. 
When this signal reaches a 
transceiver at a remote site, 

Dealerships Available 

MULTI TERMINAL 

SMALL BUSINESS COMPUTERS 


IBC sv.iem 40 with 64 K byte memory, 2M byte 
disk storage, cnblnet. and mulo-user operat­
ing sys!em Wllh BASIC . ' ' .. . .. " ...... " .....•... '4700 

Additional 64K byte memory (128 tolall . . ....... . . . . 700 
Addlllonal 2M byte disk slorag& . . ... . .. .. ... . ...... 1950 
Addlllanal 20M byte disk olorage (Wlnch&s!er) ...... 4000 
CRT Terminal . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . 895 
Malrlx Prlnler (150 cps) ... . ........................ . 1895 
Characier Printer (55 cps) . ...... . .. ................ 2695 

·oealer Prices 

• 	 Up lo 6 CRro/prlnters can op&rale 
Independently and olmullaneously. 
Sys!em 40 has dynamic memory al­
locatlon. reenhonl code, and vec· 
lored lnterrupl. Operating system runs 
foreground, background, lnleroetlve, 
ond balch . BASIC has multiple kev 
ISAM. 

• 	 Multl-userwordproce.sslngconcurrent 
wtth data praceulng. 

IllC;/integrated Business Computers 
2201 O Wiimington Ave.. Suite 306, Carson, CA 90745 (213) 518-4245 

data is transmitted via the 
meteor trail to the central 
station. 

For more information, 
contact SRI International, 
333 Ravenswood Ave, 
Menlo Park CA 94025.• 

EYTE's Eegs 


Escher's 

Nationality 


I was interested in the 
February 1980 BYTE cover 
and in Carl Helmers' 
editorial concerning the 
Euler Problem of 
Konigsberg. I immediately 
noticed when I received the 
issue the simi.larity of the 
cover painting to Escher's 
work. However, I must take 
argument concerning the 
statement that Escher was a 
Swiss artist. 

Maurits C Escher was 
born on June 17, 1898 in 
Leeuwarden, Netherlands , 
and died March 27, 1972 in 
Laren. also in the 
Netherlands. He was in fact 
a Dutchman whose works 
are almost revered today in 
the Netherlands. I certainly 
commend artist Robert 
Tinney for combining two 
of Escher's more famous 
prints Drawing Hands , from 
January 1948, and Reptiles, 
from March 1943. However, 
the sequence of reptiles in 
Escher's original work came 
around and completed the 
cycle, by returning to the 
flat paper, whereas these 
"dragons" seem to disappear 
around the corner. 

Naturally, the Towers of 
Hanoi did not go unnoticed 
either. 

My commendation to Mr 
Tinney, but I think that the 
history of Escher, who may 
have been the world's 
greatest graphic artist , 
should be given correctly . 

Neal Koss 
3440 Lomita Blvd 
Suite 452 
Torrance CA 90505 
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For the Best and Latest in Computer Technology.. . 

Look to Howard W. Sams &Co., Inc. 

There's something for everyone- from those who want to discover what com­
puters are all about to those who are already utilizing computers and program­
ming. The fu ndamentals . .. programming . .. interfacing .. . logic- we are the 
complete knowledge source for home, business , educational and professional 
users. 

c·01n1x1kr 
nicli'nnr1 

. 
l 
' 
j 

' 
& 

11'\ ' tMi'-'-'~I 
"Reference" 
Library 
D Computer Dictionary & 

Handbook (3rd Ed.)n f"m 
by Sipp l and Si ppl. ri&.W 

The besl and lales1 resource for anyone 
involved in computers or compuler ap· 
pl ications. over 900 pages: No. 21632 
$25.95 

The "Starters" ntw 

D lhe Howard W. Sams Crash 

Course in Microcomputers
by Frenzel. 

lnlroducing .. . lhe taslesl and mosl el ­
teclive way tor everyone lrom lhe aver· 
age consumer lo lhe doclor ol science lo 
learn aboul today's microcompulers. 
focuses on all aspecls ot microcompul · 
ers lrom tundamenlals and operaling 
systems lo programming and modern 
periphe1al eQuipmenl such as lloppy 
disks. 264 pages. No 21634. $17 .50 

D How To Buy & Use Minicomputers 
and Microcomputers 
by Barden. 

A single source to buying and using a compuler in your home 
or business lo handle recreational or praclical lasks from 
playing games lo selling up a bu rglar alarm. 240 pages , No. 
21351. $9.95 

D Getting Acqua inted With Microcomputers 

by Frenzel . 


Gives you a complele wo1krng knowledge ot lhe microcom­

puler-organizalion, operalion. and programming. 288 pages. 

No. 21 486, $8.95 


D Fundamentals of Digital Computers (2nd Ed.) 

by Spencer. 


Unravels lhe myslerres ot computers and programming. 320 

pages. No. 21534. $9.95 


D Introduction to Microcomputers for ~i!'-W 
the Ham Shack RI 111~ 
by Helms. 

Gives lhe radio amateur an opporlunity to be on the forelronl 
ot utilizing and developing techniques in · com pulercalions." 
96 pages, No. 21681. $4.95 

Prepub Otter-Save 10% (expiresB/30180) 

D Microcomputer Primer, 
(2nd Ed.) new
by Waile and Pardee. 

Comple1ely revised and broadened lo reflecl lhe 
lalest advances In microprocessor lechnology from 
the nell' 8-bil microprocessors lo solderless bread ­
boards. An excellenl slartrng poinl for all lhose 
inleresled in compulers. Approumately 368 pages, 
No . 216 53 , Prepu b price-$ I 0.76 . Regular 
Price- SI J.95 

The "Programmers" 

D How to Program Microcomputers 
by Barden. 

Apopular, complele guide lo assembly 
language programming ot lhe Intel 
8080, Motorola MC6800, and MOS 
Technology MCS 6502 Microprocessors. 
256 pages. No. 21459. $8.95 

D 	BASIC Programming 
Primer 
by Waite and Pardee. 

Covers everylhing lrom getting or· 
ganized to writing a game program. 240 
pages. No . 2I586, S8.95 

D DBUG: An 8080 Interpretive Debugger 11 
by Tilus and Tilus. •• 

Covers program operalion and how it 's applied lo program
development and tesling. 112 pages, No. 21536, $4.95 

D 6502 Software Design 11.. ntwby Scanlon. 
Tells how lo program tor lhe 6502 assembly language. Ap· 
proximately 288 pages. No 21656, $9.95' 
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D 8080/8085 Software Design, 
2 volumes 11,. 
by Tilu s. Larsen, &Tilus 

Volume I gives you an rr1 troduclion lo assembly language 
programming. 336 pages. No. 21541. $9.50- Vo lu me 2 is a 
uniQue. one-of-a-kind. cornpuler science book tor the design
engineer Wrillen In lnlel machine code. 352 pages, No. 
216f5, $9.95 
Two-volume sel No. 21659. $17.50 

D TEA: An 808018085 Co-Resident 
Editor-Assembler new 
by Tilus. 

256 pages. No. 21628, $8 95 11.. 
The "Computer Technology" 
Leaders 

D lhe Z-80 Microcomputer 
Handbook 
by Barden. 

Gives current and prospective users a 
one-slop source lo Z-80 lechnology­
hardware and sollware aspecls and in · 
slrumenlalion problems. 304 pages, No. 
21500. $8.95 

D Using the 6800 
Microprocessor 
by Poe 

Acqu ainls you wi lh the hardwa re and sollware ot lhe "6800" 
fun machine. 176 pages: No. 21512. $6.95 

D Computer Graphics Primer newby Waile. 
Shows how lo creale your own graphic aflecls- lrom de· 
tailed dra ·1ings lo moving ligure animalion. 184 pages. No. 
21650, Sl2.95 

D Microcomputers for Business Applications 

by Ba rden. 


Explains the var ious types of mrcrocom pule rs available. 

points oul pillalls lo avoid, and defines com pu ler-relaled 

terms, or "buzzwords" In easy-10-undersland language. 256 

pages. No. 21583, S8.95. 


"Interfacing" Bookshelf 

D Microcomputer-Analog fl l 
Converter Software & JLJ,. ~ Hardware lnter1acing 

by Ti lus. Tilus. Rony. and Larsen . 
~ Concepls and lechniq ues of interfac ing 

digital compulers to analog devices. 
288 pages , No. 21540: $9.50~ 

D lRS-80 lnter1acing 
by Tilus. 


192 pages: No. 21633: $8.95 
 lL 
D Interfacing & Scientific Data 

Communications Experiments 
by Rony, Larsen. Tilus. &Titus. 11 

160 pages, No. 21546, $5.95 •• 

D 	Microcomputer lnter1acing With the 
8255 PPI Chip 
by Goldsbrough. 11 

224 pages. No 21614. $8.95 "' 

D Z-80 Microprocessor Programming 
& lnter1acing, 2 Volumes 
by Nichols, Nichols. & Rony. I! I 

800 pages. No. 21611. $21.95. JLJ,. 

D Introductory Experiments in Digital fl I 

Electronics and 8080A Microcomputer J!.J,. 

Programming and lnter1acing, 2 Volumes. 

by Rony, Larsen, and Tilus. 


912 pages: No. 21552: S20.95 


D Computer Dictionary (3rd Ed il ion) 

by Sipp! and Sipp l. 


Over 12.000 entlies, 640 pages, No. 21652. $11.95 ' 


"Logic" Cookbooks 

D 	Lancaster's Cookbook Library 
Atamous resource for all electronic bulls who wan l 
lo know whal makes n Ls. CMOS, and acllve fillers 
cook-what !hey are , how !hey work, and how to 
use lhem. 
by Don Lancas/ef. one ot the mosl popular aulhors 
in the eleclronics induslry. 
TIL Cookbook 21035 s 9.50 
CMOS Cookbook 21398 10 .50 
Aclive -Filler Cookbook 21 168 14.95 

TOTAL LIST PRf CE S34.95 
Less I5% Discounl _211 
You Pay Only S29.7 I 

Order SpecialLibraryPackage No. 2t707 and SAVE! 

D The Cheap Video Cookbook 
by Lancaster. 

256 pages. No. 21524. $5.95 

D IC Op-Amp Cookbook 
by Jung. 592 pages. No. 20969, Sl2.95 

D IC Converter Cookbook 
by Jung. 576 page s, No. 21527. $13.95 

Tenlalive pr rce 

Look to Sams . • • 
In the world of computers 

ORDER FORM 
HOWARD W. SAMS & CO., INC. 
4300 WEST 62ND STREET, P.O. BOX 7092 


INDtANAPOLIS. tNDIANA 46206 

(317) 298·5400 


fndicale quanlily in boxes above and complele ordering in · 

forma tion below: 

Sub lolal_________ _ ____ _ 


Add local sales tax where apphcabl~------

GRANDTOTAL_______ _____ 


D Bill Me (Shipping and Handling Charge will be added) 


D Paymenl Enclosed (No Shrpprng Handling Charge) 


D Check 0 Money Order 


D Masler Charge 


0 Bank Amencard/Visa 


Exp. Oal~--------------


Accounl No_ _________ _ _ _ _ 


lnlerbank No·- - - - -::-:-- -:::--- -::--:-.,--- ­
lM•"'' Ch31 ge Ontyl 


Minimum Cred i! Card Purchase $10.00 


0 Please send tree I980 Computer Book Ca la log,No.2I71 9 
A0003 
Sognalure__________ _ _ _ _ _ 

Address._ _ _ _ _______ _ _ _ _ 

C1ty-_ _____State_____Zip___ 

Prices subiect tochange wllhDut not1c~ . All books_avi!l1lable liom Sams 
01st11butor s, Soo~ sto1 es. and Comouter Sto1es. Ofler good in US. only 
Nole: Oislr rbutor. compute• store and dealer 1nqu1r1es are welcome. 
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' Eve'1i Utm~e 


MAY 1980 

May and fu'1 e 

Microprocessor Training 
Courses, Cudham Hall, 
Cudham, Sevenoaks, Kent, 
ENGLAND. Microprocessor 
familiarization, micropro­
cessor applications for the 
equipment user and for the 
manufacturer, and 
microprocessor-based equip­

ment design and develop­

ment are the courses being 

offered by the Sira Institute 

Limited. Write to Con­

ference and Courses Unit, 

Sira Institute Ltd, South 

Hill, Chislehurst, Kent 

BR7 SEH ENGLAND. 


May 1-2 

Programming Language 
Technology and Ada, San 
Francisco CA. Conducted 
by Anthony Wasserman, the 

conference will discuss con­
cepts of programming 
languages including those 
which support Ada language 
definition and development 
activity . The course costs 
$450. Registration informa­
tion is available from Soft­
ware Research Associates, 
POB 2432, San Francisco 
CA 94126. 

May 5-7 

Software Principles for 
Management, San Francisco 
CA. The course is intended 
for managers who need to 
understand what software is 
and how to utilize it proper­
ly. Registration is $675, and 

Circle 150 on inquiry card. 

additional information is 
available from Technology 
Transfer Institute, POB 
49765, Los Angeles CA 
90049. 

May 5-7 

Data Communications, 
George Washington Univer­
sity Library , 2130 H St. NW, 
Washington DC. Th is course 
is intended to highlight ma­
jor data communication ser­
vices available, the basic 
choices in designing a data 
communications network, 
and essential engineering 
aspects of data communica­
tions. It is intended for 
systems analysts, engineers 
and managers. Contact the 
Director, Continuing 
Engineering Education, 
George Washington Univer­
sity, Washington DC 20052. 
The course fee is $510. 

May 6-10 

The Eighth Annual Cana­
dian Association for Infor­
mation Science, Toronto, 
CANADA. Technology, 
commodity, and rights are 
the themes of this con­
ference. Topics will cover 
information in the 
marketplace, information 
transfer and policy issues, 
right to access, new infor­
mation technologies and 
applications, and other sub­
jects. For more information, 
contact the Program Chair­
man, Eighth Annual CAIS 
Conference, Technical Infor­
mation Centre, BelJ 
Northern Software 
Research, 12th Floor, 522 
University Ave, Toronto, 
Ontario MSG 1 W7 
CANADA. 

in order to gain optimal 
coverage of yo1.r organi­
zation's computer con­
ferences, seminars , work­
shops, courses, etc, notice 
should reach our office at 
least tl1ree months in advance 
of the date of the event. 
Entries should be sent lo : 
Event Queue, BYTE Publica­
tions. 70 Main St , Peter­
borough NH 03458. Each 
month we publish the wrrent 
contents of tl1e q11eue for the 
month of the cover date and 
the two following calendar 
months. Thus a given event 
may appear as many as three 
times in tliis section if it is 
sent to us far enougli in 
advance. 
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we have the largest selection 
of TRS-80*, APPLE* and 
A 


TRS-80* 
ACCll Ae<: II Olsk 32K 69.95 
Adv Pm Fin Disk 24.95 
Ad Y! nluro Slmplo =O. 5.95 
2 Ad"n1un1 on Ol1k 24.95 

D Lind & 1'1r118 
D Minion & Voodoo 
D Count & Odymy 
D Fun House & Pyramid 

J Advonlu res Dist 39.95 
D land Plnll Min ion 
o Coun1 Voodoo Odymy 

Advenr11rts on Upe 14.95 
D Counl 
D fun Houn 
D Lind 
O Mlulon lmpoulble 
D P1nto'1 Cove 
o Pyramid ol Ooom 

D S111noe Dlymy 

o Voo doo 

AdVBnlure 1Mlcrosol11 29.95 
Air Raid .. . 9.95 
Allon lnvnlon l1oundl cm. 9.95 
Allen lnvuton [sound! ' dllk 14.95 
Am1bur Rldlo Dllk 24.95 
Am11ln ' M.lm 1.95 
And,.ld Him [sound! 14.95 
APL . . . dis J4.95 
APL wl book 49.95 • SJ 
APl 11p1 14.95 
APL book only 15.50 • SJ 
Appolntm'"t Log 995 
lutom1ted Disk D1rec101v 14.95 
Barrtcid! 9.95 
811lc Hondbaot 14.95 •SI 
Buie Sll111ilcs ' 9.95 
Buie S1ylu Hindbool S.95 • SI 
8!! Wuy 11oundl 14.95 
81ndm . 4.95 •SI 
81ar1lylhms 495 
Bridge Challonoer 14.95 
CUl!llOI 

D C-111 .. Ill lor 6.50 • SI 
0 C·2tl Ill lor 7.50 • SI 

CHlno Anlhotooy 7.95 
Chlllino• 11ound f 9.95 
Ch111 Companion 7.95 
COMPROC Comm1nd Procmor 

llpt tor disk only Sl 9.95 
Crt0b10• .. 7.95 
II>!! Manao1man1 Sy1lom iCCAI . . 79.95 • S2 
Dlsko n11 

BASF 	 D 5 lor 24.95 • SI 
D Ill lor J995 • SI 
o 2tl lor 69.95 • S2 

D 100 lor 299.0D • SJ 
Oyun . .bor ol 5 2995 • SI 

Dynamic Dou Bua 39.95 
Dl1kone Slor•o• Bo• .. 5.00 •SI 
Oomr 32K or 48 llPI 34.95 
DSM Sari U:lllly :or dl1t .. 15.DD 
E~l1or/Au8mbl11r Plus 16K tapo 29.95 
Eleelrlc l'oncll tape lllll.00 
Eloclrlc l'oncll dl&k 150.00 

RI* software, anywhere! 

Educ11or Assl11an1 . . . 9.95 
8081J.ZBC Convmlon . 14.95 
Eloclronlca Aullllnl . . . . . . . 9.95 
End Za"' II ... •.. .. 9.95 

Frno1mmon . . . . . . . . . 19.95 
Fiie M1n1ger 80 . . .... 49.95 

Floppy Armour box •I 5 4.95 • SI 
Floppy Disk D11onosllc . . .. 24.95 

Forlran/Ammblor . .. 150.DO • SS 
80.00 • S2.50 

Ammbler 80.00 • S2.50 
G1 lacllc &nplrt 14.95 

Galacllc Trader 14.95 
G1 lacllc Emplra /Tra der 

. dist 29.95 
GSF 16K.32K.48K 

... 24.95 
Hom Radio 

. 9.95 
Hom R1dlo 

Advanced Version 32K 
disk 24.95 

Ht11oor aph l Sc• nervrom 9.95 
Home Fi nanc ial Manaoamenl 9.95 

I Ching Leve l II I6K 1.95 
lnllnlto BASIC by Rml 49.95 

Business add·on 29.95 
Intro TRS-80 Graphics 1.95 • SI 
Inventory 11.J Disk 19.95 
lnv1ntory S !ape 24.95 
Inventory S disk wll nvolctno 59.95 

wlailnvolclng J9.95 
Journe y Center ~r1h 
Kam lkm 
Keyboard 
Krlog spell 
KVP 
KVP on lll1k 
KVP 232 
Lurnlng level II 
Level I In Leve l II 
Level 111 BASIC 
Liie Two juundl 
Loon Am or1l11llon 
Losl Dutchman's Gold 
Machine Long Man IRSV.21 
M1thlne Long Mon iRSV.2111 
Mag ic Paper Caltulllor 
Mi ll Lill 11 Olsk 
M"lermlnd 
M"l!rmlM II 
fl'ean Checkers Machine 
Mean Ch.ckers Machine 
Mlcrochen 1.5 
Mlcrosoll Ed11or /Ammbler Plus 
Micro Tu I 
Mi cro Tax II 
Mi cro Tu 111 
Ml cro1exl Edllar 
Mongage Calculator 
MOYlno stonboard 
NE WOOS 
NEWDDS • 
NEWDDS 80 
9 Gam11/ Pruchool Child 
Numerology J2K 
On -Un< Invo icing 
Pa1hw•ys Tilrouoh the ROM 
Payroll ll lsl J2K 
Pencil Pal 
Penlomlnou (sound! 
Perlodlcol Closs Relor1nc1 
Por lodlt1I Cross Alllmnce 
PmoOi l Finance 
Plgok ln 
Pork Barrel 
PR lklgllohl 
Prolllohl 
Prlnl Spooler 
R1model & Proload 16K.J2K.4BK 
Renumber 
Ron um• 
Rool • 
RPN C.lculllor 
RSM·2 
RSM-111 
RX ldl•ll 
Sargon Chm 
Sargon II . . . 
Sirgan Handbook 
Semu ol lhe Toro! 
Sma ll Buslneu Bookknptno 
Small Buslneu Baakkuplng 
Small Buslneu Bookkeeptno 
Snah Eoa• 1soundl 
Space Balllu 
Space Rll llu 
STAO 
Siar Trek 1114 

7.95 
7.95 
9.95 
1.95 

24.95 
29.95 
24.95 

15 95 • SI 
14.95 
49.95 
14.95 
19.95 
9.95 

26.95 
29.95 
14 95 
99.95 

7.95 
14.95 

!ape 	Sl9.95 
disk 24.95 

19.95 
29.95 

upe 25.0ll • S2 
iape J5.00 • S2 
lapo 50.DO • S2 

9.95 
3.95 
9.95 

49.95 
99.95 

149.95 
9.95 

dl1k 14.95 
dl1 k 39.95 

19.95 
J9.!15 
35.00 
1.95 

1apo 14.95 
disk 19.95 

9.95 
9.95 
9.95 
7.95 

. 20.00 
disk 24.95 

34.95 
1.95 

24.95 
dl•k 19.95 

9.95 
21i95 
29.95 

. 14.95 
19.95 
19.95 

. 15.95 • SI 
...... 9.95 

lape l4.95 
dl1k 29.95 

(aurn•I 7.00 
14.95 

llpa 14.95 
disk 19.95 

24.95 
14.95 

ST8D Smar! Ttrmlnal . . . . . . . . . . . . . 49.95 
STSOO Sm1rler Olsk ............... 19.95 
STBD 111 ...................... . ... ISO.OD 
ST8DUC .. . .. . 24.95 
Super Simon . SS.95 
System Copy .. .. .. .. .. . . .. ... 9.95 
T Short .. .. .. . .. .. .. • . .. .. . . . .. 9.95 
Ta\pan .. .. . . .. . . . .. . . .. . .. .. . .. . 9.95 
Tape Recorder Allonmonl Kii ..... . .... 9.95 
Tut 80 Disk . .. .. •.. • .. .. .. . .. .. 59.95 
Time Sarles Analysis ...... .. ........ . 14.!15 
Time Tnk . . .... 14.95 
Ting Tono Level II 16K 
Tiny Comp 
Tiny Comp 
Tro ll's Gold . . 

... .. . 9.95 

. llpe 19.95 

. disk 24.95 
. . . . 4.95 

TRS·Bll Any. Lin. Pro . . , ...... 3.95 • SI 
TRS-80 Disk & ll1hor My11orl11 . .. 22.95 • SI 
TRS-811 Interfacing .. 8.95 • SI 
TRS·8D Dprn Tilutre 1soundl . . . . .. 9.95 

wl1h challenge on disk .. 19.95 
Tycoon . . 7.95 
Typing Tu to r ... 19.95 
VTDS ll . .. ..... 49.95 
VTDS l l .. manual 29.95 • SJ 
VTDS 3.1 wl minual 14.95 • S3 
VTDS J.I .w/8ASIC 99.95 •SJ 
Warlare . . 1.95 
Wordo • 14.95 
X·Wlng flohler II . 9.95 
XREF . .. .. • .. . 19.95 
y.y Bar by Rml . . . . 14.95 
Z·BC Chip Posler . . 3.99 • SI 
Z·BD Gaurmel Cookbook . . 14.95 • Sl 
Z.Sll Hindbook 4.95 • SI 
Z·BD ond 8080 Ammbly 1.95 • St 

::,:~~.~ .... ~,

All en Invasion , ms. 9.95 
Android llm disk 11.95 
App1n I Tu! Editor cm. t7.95 
Appllol Edu -Dl1k disk 49.95 
Apple 21 nu. 9.95 
App le Invader ens. 15.95 

disk 19.95 
Apple llslner c..s. 15.95 
App lo lalker ""· 15.95 
Baseba ll can. 14.95 
BASIC Handbook 14.95 • Sl 
811Ukrleg . cus. 15.95 
Breaklhru cau. 9.95 
Brldoe Cha llengtr CUl. 14.95 
CCA Data Base M.lnager disk 99.511 
!Works In conjunction wl!h V11lca lcl 
Count Adven1ure cm. 14.95 
Dani Disk Ul ll llles disk 39.95 
Dr. Memory disk 49.95 
Dungeon Campa lon ms. t2.5D 

. dl1k 14.95 
El!Clrlc Crayon cm. 17.95 
Englnmlng Math Tap! I ... can. 14.95 
Escape cau. 12.95 
Fu1gammon , cm. 19.95 
Ftrm loller . disk 24.95 
Ftrlt CHS. 19.95 
Fu n House Adventure ... ens. 14.95 
Game Pl•ylng Tape I CUl. 9.95 
G1ma Playlno T1pe 2.. ..... CUI. 9.95 
Gama Playing Tap• 3. CUI. 9.95 
Genera l Math Tape I . . CUI. 14.95 
Globa l Wer . disk 24.95 
HI-Ros Bo• tno . . cau. 15.95 
Higher GraphlCI .. disk 24.95 

Lind Advonlun . . . . . . . . . . cm. 14.95 
Liiiie Book ol BASIC Slylo . . ' .• ' . .• ' 5.95 + $1 
M1lll no Liii . . . . . . . . .... dl1k 39.95 
M.llttno u11 Oal•b•u . . . . . . . .. . . disk 34.58 
M11ler Clll log . .. .. .. .. .. . . dl1k 2!t9 5 
Mm Game . .. . . ...... .. nu. 12.95 
Memo Calondir .. . .. ... .. .. . .. . disk 29.95 
lllcro lnlorm11ton Syslem . .... .. . . dl1k 99.95 
Ml11lon lmpoulblo Adventure . .. . cm. 14.95 
Mu1lc Box .......... . .. . .. .. .. cm. 12.95 
PlrolOI CoVI Ad ,.nl\Jro ,, •. . ..... CUI. 14.95 
Pynmld ol Ooom Advonture ... . . . cau. 14.95 
S•rvon .. . .. . .. .... . ...... CHI. 19.95 
S"9on II . . , . .. , . . CIU. 29.95 
Side Sllow1 ..... .. .... .. .... . . cm. 12.95 
Stung• Dlyuay Ad'8nluro . . cu1. 14.95 
Stunl Cycle . . . . . .. ms. 15.95 
Super·TUI ... ' .. ........ '. disk 99. 95 
hnk War . .. ....... .. ..... .. cm. 12.95 
Tul [dllor . . . . . . ... disk 64.95 
Thno Milo Island ........... . ... disk 39.95 
U-Onw I . . . .. . . .. .. .... . ... cm. 17.95 
U·Onw II .. .. ........... , . . . dl1k 39.95 
Uncle Sam·1 Jlguw . .. . .. cm. 12.95 
Vl1lcalc .. .. .. . .. .. .. . .. ..... dl1t 150.00 
Voodoo Casile Advenluro ... cu1. 14.95 
Wiiderness C•mpalon . .. con. 14.95 

" ........ dllk 17.50 
Wlldernm & llunoeon C.m111 lons . dl1k 29.95 

JI\_ 
ATARI" 

A Warner Communications Company 
ROM CARTRIDGES 
Auembler/ Edllor . .. ........... . 59.95 

Baskt1b1ll . . . . . .. ............... J9.95 

Video Euol. .. ......... .. ....... 39.95 

Super 811!a kou1 • , .. . . • . . .. • . .. . . . J9.95 
Music Comp Olar .................... 59.95 

Co mpulor Chm .. .. .. .. .. .. ........ J9.95 

JD TIC·Tac·Toe . ' . ' ' .. 39.95 
Siar R1ldm .. .... .. .. .. .. .. . .. ... .. 59.95 

Personal Finance ... .. ...... . .. . .... . 59.95 
EDUCATIONSYSTEM CASSETTE PROGRAMS 
U.S. History .. .. . .. . . . .. .. .. , ... 29.95 
U.S. GoY1rnmon1 .. .. ......... .. ..... 29.95 
Supervl1ory Skllls ... . .... ... ........ 29.95 
World History 1wes1ornl .. .. . .. . ...... 29.95 
Basic S.clology . . .. . . .... .. . .. . ..... 29.95 
Counseling Proceduros .. .. •. . •..... . . 29.95 
Principles ol Accoun llna . . • . . . .. 29.95 
Phy1lcs . .. .. 29.95 
G"'I Clmlcs . . . 29.95 
Buslnm Communlcal Ions . ... . . . . . . .. . 29. 95 
Basic Psycholooy ....... . .... . .. 29.95 
Ellecllve Wrlllng . . . ..... . .. 29.95 
Principles ot Economlr:< . . . .. .. . . . 19.95 
-Ill~ ...................... 29.95 

Buie Eleclrl clly .. . . 29.95 
Basic Atoebra . . .. . .. . . . .. . . . . 29.95 
BASIC PROGRAM CASSETTES 
Introduction to Progummlno .. . .... . ... 19.95 
Ktnodom . . . .. . . . .. .. .. . . . . . 14.95 
Lemon a~• .. .. . . .. ......... 14.% 
Bmball .. .. .. •• .. .. . .. . .. 14.95 
Blackfack 14.95 
Mugwump 14.95 
Blorhy1hm 14.95 
Hangm" ... 14.95 

JheSaltwareExch;inge 
6 South Street, Box 68, Milford, NH 03055 603-673-5144 

TO ORDER CALL TOLL-FREE 

1•800•258•1790 (I n NH c all 673·5144) 

· TRS·80 is a irademark of Tandy Corporalion 
•Apple is a registe red trademark of App le Computer Co. 
·Atari is a registered trademark of Warner Communications. 
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1820 Dolley Madison Blvd, 
Mclean VA 22102. 

May 21-22 

The Second Clemson Small 
Computer Conference, 
Clemson University, Clem­
son SC. This program will 
consist of presentations, 
discussions and an exhibi­
tion. Emphasis will be placed 
on business, industry, 
engineering, science, and 
education. For registration 
information, contact J K 
Johnson, Continuing 
Engineering Education, 
Clemson University, Clem­
son SC 29631. For general 
information, contact W J 
Barnett, Electrical and Com­
puter Engineering Dept, 
Clemson University , Clem­
son SC 29631. 

May 21-23 

Business and Personal Com­
puter Sales-Expo 80, 
Philadelphia Civic Center, 
Philadelphia PA. This show 
is aimed at a wide range of 
interests in business and any 
other area that has a need 
for computers and 
computer-related products. 
Exhibitors will be giving 
demonstrations of equip­
ment. Contact Produx 2000 
Inc, Roosevelt Blvd and 
Mascher St, Philadelphia PA 
19120. 

May 23 

The Digital Computer 
Association, Annual 
Meeting, Pacifica Hotel, 
6161 Centinela Blvd, Culver 
City CA. A slide show, 
followed by dinner and an 
evening program, are the 
main events of the meeting. 
The price is $15 prepaid. 
Send reservations to Mary 
Rich, 731 Bayonne St, El 
Segundo CA 90245. 

May 24-25 

Amateur Radio and Com­
puter Hobbyists Second An­
nual Convention, Cervantes 
Convention Center, St Louis 
MO. Speakers, presenta­
tions, equipment displays, 
and a flea market will be 
featured. For more informa­
tion, contact the Gateway 
Amateur Radio Assocation 
Inc, POB 68, Marissa IL 
62257. 

May 12-13 

Data Communications, 
Worcester Polytechnic In­
stitute, Worcester MA. This 
seminar is designed to help 
professionals develop an ef­
fective data communications 
system. Network design, re­
quirements, software, 
diagnostics, and controls are 
some of the issues to be 
covered. The fee is $375 
which covers everything ex­
cept hotels. For information, 
contact Office of Continuing 
Education, Worcester 
Polytechnic Institute, 
Worcester MA 01609. 

May 13-15 

Microprocessors: New 
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Directions for Mankind, 
Albuquerque NM. This 
symposium will deal with a 
variety of microprocessor 
applications. It is part of the 
Ideas in Science and Elec­
tronics Show. Contact J 
Arlin Cooper, Div 2331, 
Sandia Laboratories, Albu­
querque NM 87185. 

May 13-15 

Electro/SO Show and Con­
vention, Hynes Auditorium 
and Boston Sheraton, 
Boston MA. This show con­
sists of presentations and 
exhibitions by computer in­
dustry manufacturers. Con­
tact Electronic Conventions 

Inc, 99 N Sepulveda Blvd, 
El Segundo CA 90245. 

May 13-16 

The Ninth Annual Con­
ference of MUMPS Users 
Group, Islandia Hyatt 
House, San Diego CA. This 
meeting will bring together 
scientific, medical, and 
business professionals to 
discuss current research and 
application development. 
Areas of participation are 
paper presentations, 
workshops and tutorials, 
and vendor exhibits . Con­
tact Dr Jack Bowie, MUG 80 
Program Chairman, The 
Mitre Corp, Mail Stop 641, 
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Chrislin is First ! ! ! 
with deliveries of DEC's Desk Top Computers. Available with 
LSI 11/2 or LSI 11123 CPU. Complete system totally enclosed 
with in VT100 Video Terminal. Price $4,500 with LSI 11/2 and 
64K bytes or $8,995 with LSI 11/23 and 256K bytes. 

NOW Available - POP 11/23 with 256 KB Memory $8,900. 

SPECIAL - LSI 11/2 and 32K x 16 Memory $1,095. 

10 MEGA BYTE Cartridge Disk System with Controller, AT11 
compatible $6, 100. 

1 MEGA BYTE RX02 Floppy Disc System $3045. 

Chris/in Industries, Inc. 
Computer Products Division 

31352 Via Colinas •Westlake Village, CA 91361 • 213-991-2254 
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DYNACOMP 

Quality software for: 	 Apple II Plus 


TRS-80 (Level II) 

North Star 


All sof1ware is supplied with complete documentation which includes clear 
exp lana1ions and examples. Each program will run wilh standard terminals (32 
characters or wider) and wilhin I6K program memory space. Except where 
noted, all software is available on North Star diskelle (North Siar BASIC), 
TRS-80 cassene (Level II) and Apple cassene (Applesofr BASIC). These pro­
grams arc a lso available on PAPER TAPE (Microsoft BASJq. 

FLIGHT SIMULATOR Price: $17.95 posipald 
(as described in SIMULATION, Volume II) 

A realistic and extensive mathematical simu lation of 1ake--0ff, night and landing. The 
program utilizes aerodynamic cqua tion.s and 1he characteristics of a real airfoil. You 
Ciln practice ins1rumcn1 approach~s and navigation using radials and compass 
headings.. The more advanced flyer can also perform loops, half.rolls and simi lar 
aerobatic ma.ncuvers. 

SIMULATION, Volume 11 (BYTE Publica1ions): $6.00 

VAL DEZ Price: 514.95 postpaid 
A simula1ion of supcnankcr naviga1ion in lhe Prince William Sound and Valdei 
Narrows. The program uses an extensive 2S6X256 clcmcni radar map and cmpJoys 
physical models of ship rc.sponsc and cidal patterns. Chan your own course through 
ship and iceberg 1raffic. Any srnndard lerminal may be used for di splay. 

BRIDGE 2.0 Price: s17.95 poslp•id 
An aJl-lnclusive version of 1his most popular or card games. This program both BIDS 
and PLAYS either contract or duplicate bridge. Depending on 1hc contract, your com­
pu1er opponcnlS will ei1hcr play che offense OR defense. If you bid 100 high 1hc com­
puu:r will double your contractf BRIDGE 2.0 provides challenging cntcr1ainmcn1 for 
advanced players and is an excellent learning tool for the bridge no,·icc. 

HEARTS 1.5 Price: 514.95 pus1pald 
An C;4;citing and entertaining computer version or this popular card game. Heans is a 
trick-Orien ted game in which lhe purpose is not to lake any hearts or the: queen or 
spades. Play against two computer opponents who arc armed whh hard-to-but play­
ing stra tegics. 

DAT A SMOOTHER Price: Sl4.95 poSlpald 
This special da!a smoothing program may be used to rapidly derive usefu l inrorma.1ion 
from noisy business and engineering data which arc equally spac.ed . The software 
features choice in degree and range of fit. as well as smoot hed rirs1 and second 
derivative calculation . Also included is automatic plotting o( the input data and 
smoothed rcsulls. 

FOURIER ANALYZER Price:S l4.95posipald 
U.liC 1his program to examine the frequency spectra of limited duration signals. The 
program features automatic scaling and ploning of the input data and rcsuhs . Prac­
tical app lications include the analysis of complicated patterns in such fields as elec­
tronics, communications and business . 

MAIL LIST I Price: $18.95 pos lpald (a•a llable for Norlh ·1ar only) 
A many-featu red mailing list program which searches through your customer lis t by 
use r-defined product code, customer name or Zip Code. Entries to the list can be con ­
vcnlcn1ly added or deleted and 1he printout format allows the use of standard size 
address labels. Each diskette can store more than IOOO entries. 

MAIL LIST SERVICE 
DYNACOMP can provide you whh a cuslomized mail list service. Your customer/ 
pa tient records arc placed in a mastcrcompuu:r rite and you are provided wi1h address­
ed, self-adhesive labels for )'Our mailings . These labels may be somd by name. Zip 
Code, d~ue, or 01her identifiers. Write for further details and a price schedule. 

TEXT EDITOR I (Leiter Writer) Price: Sl4 .9S postpaid 
An easy to use , line-oriented text editor which provides variable line wid1hs and simple 
pa.ragraph indexing. This 1ext editor is ideally suiled for composing leners and is quite 
capable of handling much la rger jobs . 

GAMES PACK I Price: St0.95 pos1paid 
Seven entcnaining games for less 1han a dollar a kiloby1el Play CATAPULT, CRAPS, 
SWITCH, HORSERACE , SLOT MACHINE, BLACKJACK and LUNAR 
LANDER. This is an cxccllcn! and economical way to nan your games library. 

All orders are processed wilhin 48 hours. Please enclose payment with order. If paying by 
MASTER CHA RGE or VISA, include all numbers on card. Foreign orders add IO'lo [or 
sh ipping and handling. 

Wri te fat de1ailcd descriptions of 1hcse and 01her programs available from DYN A COMP. 

DYNACOMP VIS4 ~ 
P.O. Box 162 


Webster, New York, 14580 
• New York State residents please add 7fl/o NYS sales tax. 

!Pm~!e ~~l~~r 

PRINTED CIRCUIT KIT 

Makes circuits THREE WAYS 

1 FUL.L SCALE ARTWORK MASTER ~ 

2 
.. • DEVELOPED 

MAGAZINE ART .. FILM lllllllllllili. • PHOTO RESIST • ETCHED 
ILLUSTRATION POSITIVE ...... NEGATIVE IMAGE ON CIRCUIT 

COPPER CLAD BOARD 
CIRCUIT BOARD •

3 DIRECT ETCH DRY TRANSFERS APPLIED TO COPPER CLAD BOARD ••••,, 

Copy circu its right from a magazine using special photo film . 
No camera or darkroom used. Page is not des troyed in process. 
Do your own master art, make negatives. sensitize boards and 
etch one or a hundred circuits; all identical. all perfect. 
For one-of-a-kind PC's. use specia l dry transfer patterns as 
a direct etch resist right on the blank copper board . 
Do it all with the ER-4 . In stock at parts distributors or order 
d irect. Add 7% shipp ing. Minimum factory order: $30.00. 

ER -4 Complete Photo Etch Set ...... . . . . . . . . . S29.95 
ER-2 Assorted Etch Resist Patterns & Tapes .. . . . . . . . 4.25 
ER-3 1/ 4 lb. Dry Ferric Chloride (makes one pint) . . . . 1.95 
ER-5 Six sheets Pos-Neg Copy Fi lm, 5"x6" ......... 5.15 
ER-6 Film Process Chemicals ... . . . . . . . . . . . . . . . . . 2.50 
ER-71 Photo Resist Liquid (negative) does 1700 inZ. . . . 6.50 
ER-8 Photo Resist Developer. 16 oz. . . . . . 3.30 
ER-12 Power Etch bubble pump unit* .. . . . . . . . . . 7.25 
·no c included on ER-4 set 

the DATAK corp. 

65 71 st St. • Guttenberg, N. J . 07093 


8" DISK CONTROLLER 

NOW- DOUBLE SIDED OPTION! 

• DOUBLES APPLE HSTORAGE 
• APPLE DOS COMPATIBLE 
•SHUGART 800 OR 850 COMPATIBLE 
• IBM 3740 DATA ENTRY CAPABILITY 
• CP/M, UCSD PASCAL CAPABILITY 

Available at your local APPLE Dealer: $400. 

@ SORRENTO VALLEY ASSOCIATES s v A 11722 SORRENTO VALLEY RD. 
SAN DIEGO. CA 92121 
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May 31 

Amateur Radio Fair, Min­
nesota State Fairgrounds, St 
Paul MN. The North Area 
Repeater Association is 
sponsoring this swapfest and 
exposition for personaJ com­
puter enthusiasts and radio 
amateurs. There will be free 
overnight parking for self­
contained campers on May 
30. The admission is $3. For . 

information, write Amateur 

Fair, POB 30054, St Paul 

MN 55175. 


May 31-Jwr~ 1 

Microcomputers and the 
Physician's Office, Hyatt 
Regency Hotel, San Fran­
cisco CA. This seminar will 
provide a realistic look at 
microcomputer applications 
in the private practice. Con­
tact Medical Data Systems, 
POB 193, Ojai CA 93023. 

JUNE 1980 

June 2-4 

Improving Productivity and 
Distributed Data Entry, 

Sheraton Center, New York 
NY . The conference and 
seminar schedule includes 
discussions on word process­
ing, data processing, future 
directions of data entry, im­
proving data entry produc­
tivity, automated offices, in ­
stalling a data-entry incen­
tive system, and more . Con­
tact Data Entry Management 
Association, POB 3231, 
Stamford CT 06905. 

Jwie 4-5 

Microprocessors: Hardware, 
Software, and Application , 
Holiday Inn, Boston MA. 
This course is recommended 
for technical professionals 
who need an understanding 
of microprocessors in rela­
tion to their corporate and 
business careers . Contact 
Office of Continuing Educa­
tion, Worcester Polytechnic 
Institute, Worcester MA 
01609. 

June 4-<j 

Salon de l'Ordinateur Com­
puter Show, Place Bonaven­
ture, Montreal, CANADA. 
This exhibition will feature 

over eighty manufacturers' 
hardware and software. 

For more information, 
contact Industrial Trade 
Shows of Canada, 36 But­
terick St, Toronto, Ontario 
M8W 3Z8 CANADA. 

June 9-13 

Microcomputer Workshop, 
Carnegie-Mellon University , 
Pittsburgh PA. Engineers, 
research scientists, 
educators, and managers 
will benefit from this course . 
It covers all aspects of 
microcomputers and soft­
ware . Hands-on-training will 
be provided. The tuition is 
$585 and housing can be ar­
ranged . Contact the Post 
College Professional Educa­
tion, Carnegie-Mellon 
University , Pittsburgh PA 
15213. 

June 14 

Microcomputers in Business 
and The Professions: 
Systems Selection, Butler 
University, 4600 N Sunset 
Ave, Indianapolis IN. This 
seminar will cover various 
types of hardware and soft­

ware, how to evaluate the 
kinds and performances of 
computers, and their ap­
plications in business and 
home use . The registration 
fee is $75. For information, 
contact College of Business 
Administration , Butler 
University, 4600 N Sunset 
Ave, Indianapolis IN 46208. 

Jrme 15-18 

International Summer Con­
sumer Electronics Show, 
McCormick Place, McCor­
mick Inn , Pick-Congress 
Hotel, Chicago IL. The Con­
sumer Electronics Show 
(CES) will feature exhibits 
from many companies; 
seminars and discussions; 
and items ranging from 
televisions, tape recorders, 
telephones, and translators, 
to computers, component 
systems, auto sound 
systems, and electronic 
games will be displayed . At ­
tendance is limited to dealers 
and the press . Contact Con­
sumer Electronics Shows, 
Two Illinois Center, Suite 
1607, 233 N Michigan Ave, 
Chicago II 60601. 

- --=----~! l AUTHORIZED 
~,ra. i Lj l 
' -;:-~ :-:---~-

,,. -- - ladle lllaellD•ALER A301 

COMPUTER SPECIALISTS 

10% 15% 

DISCOUNT 
Popular 16K Level 11 System ........ ... S 722.00 DISCOUNT 


26-1145 R S-232 Boa rd . . . . . . . . . . ..... .. . 84.00
Off 26-1140 " O" K In terface ...... . . 254.00 Off 
26-1160 Min i Disk .. . .... ........ . 424.00List List26-1171 Telephone Modem ........ . 169.00 
Fas! 100 CPS Cenl ronics 730 Printer 750.00 

64K 1 Drive 4K Level 11Highly Reliable Lobo 51,a" Dr ivc.s . . 375.00 
$3499.00 $527.00Versatile Lobo Interface, 8" Dr ives 

and IM I Hard Drives ...... . . . . . Call For Prices 

No Taxes on Ou1Of MICRO MANAGEMENT SYSTEMS, INC. Full Factory Warran ty 

Slate Shipments on All Items Sold . 
DOWNTOWN PLAZA SHOPPING CENTER 

115CSECONDAVE . S.W. Immediate Shipmen! VISA, Master Charge
CAIRO, GEORGIA31728From Stock. and COD's, Add 3 % 

912-377-7120 
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PET 


~ LIGHT PEN ~~~-~~ 

(Level II) 

• 	 8ypass the keyboard and 1n1era.:1dnecllyw11h lhe screen 
Makes your compu1er morn versallle lor lhe novice as well 
as lh! more soptus11ca1ed user 

• 	 The use ol me 3·G Lrgh1Pen is l1m11ed only by your 1m· 
aginai1on 1 Use 11 ta exper1men1 w11h graphics . display a 
menlJ' tgr qwc dala ralrieYal. as a leaching tDOI w11h you1 
chtld to 01ooon1on recipes 1nsta0Uv . °' 10 play unique 
gam es . 

• 	 Al a 01a1or m001ca1 tenler an aneS1hes10<)9rs1 uses ou1pen ID seleCI propm dosages In Holland 
mey .se •I ID creme graphrcs Aman 1n ~ew Yori< uses 1110 reach hrs pre-school age daughlcr how 
10 march cap11a1wrlh lower case lellCis teachers are using 11m scrence and tore1gn language 
classes 

• 	 NO ASSEMBLY NECESSARY. REAOY TO PLUG IN . llelailed s.1mple programs included Complete 
documen1a11on so you can vm1e your own programs 1n BASIC . No machine language cM1ng nee· 
essa1y All Proless10na1 models Olug m10 machrne pons and don 1require oa11 eues ErC1nomy 
model olugs mto taoe recorder and baneries are included 

• 	 YOU GET: 1J l ·G L•ghl Pen 
21 Demo· Game cassetle {w1lh ProleSSIOnat IRS·60. PE I ana Allll'c l 
31 Sample Program 
~ ) Comolele documenlahc:m ano instruc11ons 

MANY GAMES ANOOTH ER LIGHT PEN SOF TWARE AVAILABLE 

----MAIL COUPON OR CALL TODAY FOR IMMEDIATE DELIVERY---­

fi':. 3G COMPANY, INC. DEPT. BT (503)662-4492 
~RT. 3, BOX 28A, GASTON, OR 971 19 

I RS-60 Economy TRS·SO Prolessonal PE 1ProlcSSlonal Apple Proless1ona1 
St9.95 $34 .95 SJ 1.95 532 .95 

Ves I wanl 10 ma e my compu1er mere -Yersa111e Rush me __ J-GL1gh1Pens {Add 
$1 JO lo· m,111mg and handling - S6 00 loreign ) 

Enclosed is ctlecl< or money order Mas1er Cnarqe 

Ca1d No 	 Exo dare 

IAME 

ADDRESS 

CllY 	 SIATE ---- ZIP ____ 

REMEMBER, 3G OFFERS A 30 DAY 
UNCONDITIONAL MONEY BACK GUARANTEE! 

• Simple Design 

• Simple Maintenance 

• Simple Interlacing to: 
- Apple 
- Pel 
- ms.so 
- Exidy 
- OSI 
and many o ther 
personal computers 

LRC 
EATON 
MODEL 7000+ 
IMPACT PRINTER 

The 7000+ was designed to provide the per­
sonal computer user with an inexpensive, yet 
reliable printer. Take a look - you won't regret it! 

SPECIFICATIONS 
• lmpoc l Unld ireclionol • Slondord Poper Rolls 
• 125 LPS. 50 CPS • 100 M illion C horocler Prinlheod 
• 40 or 64 Column Life (minimum) 
• 5 x 7 Dot Mo trix • 6 LPI Line Spocrng 

Substonllol Dealer Discounts ore Available. 


OEM Inquiries ore invited. Please contact: 


SIGMA INTERNATIONAL, INC. 
P.O. Box I I 18 SCOTTSDALE, AZ 85252 USA 
Te l. (602) 994.3435 Tix. 165-745 Sigma Coble : SIGMAS 
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/1111e 16-20 

Data Flow Concepts in 
Computer Language and Ar­
chitecture, Massachusetts In­
stitute of Technology (MIT), 
Cambridge MA. MIT's pro­
gram will cover principles of 
data flow computer 
organization and program­
ming language design and 
applications . Certain ar­
chitectures will be covered 
and techniques will be 
discussed. Familia rity with 
languages and architecture is 
a prerequisite. The tuition is 
$750. Living arrangements 
can be made through the 
school. Contact the Office 
of the Summer Session, 
Room E19-356, MIT, Cam­
bridge MA 02139. 

/w1e 17-19 

Data Comm, PaJais des Ex­
positions, Geneva , 
SWITZERLAND. Data com­
munications and distributed­
data processing are the main 
themes of this conference 
and exhibition. Software 
development and tools, 
computer languages, manag­
ing data-communications 
systems, and definitions, 

concepts, and applications 
of data communications and 
distributed-data processing 
are some of the topics that 
will be covered in the con­
ference. 

For more information, 
contact Industrial and Scien­
tific Conference Manage­
ment Inc, 222 W Adams St, 
Suite 999, Chicago IL 60606. 

/1111e 18-21 

Association for Computa­
tional Linguistics, University 
of Pennsylvania, 
Philadelphia PA. The 
meeting will cover 
theoretical and 
methodological problems of 
computational linguistics, 
speech acts, ana lysis of 
multisentence texts, 
dialogue, machine transla­
tion, and computational 
semantics. For further infor­
mation contact Don Walker, 
Artificial Intelligence Center, 
SRI International, 333 
Ravenswood Ave, Menlo 
Park CA 94025. 

/ 1111e 20·22 

The Fifth Annual Com­
puterfest, Franklin Universi­

ty, Columbus OH. Spon­
sored by the Midwest Af­
filiation of Computer Clubs, 
this is a gathering of in­
terested hobbyists, profes­
sionals, and business­
oriented computer users . 
Workshops and discussions 
are the main Features of the 
conference. Contact James 
Crowley, 4008 Rickenbacker 
Ave, Columbus OH 43213. 

JULY 1980 

/11/y 7-11 

Computers a.nd Related Pro­
ducts, Hyatt Regency Hotel , 
Seoul, KOREA. This show 
is limited to approximately 
forty firms for exhibition . 
For details, contact Robert 
Wallace, Rm 6015A, US 
Dept of Commerce, Industry 
and Trade Commission, 
Washington DC 20230. 

/11/y 14· 16 

Diagnostic Software: Plan­
ning and Design, Sheraton­
Lexington Motor Inn, Lex­
ington MA. The seminar is 
fo r design, test , and 

diagnostic engineers. Design 
examples, lectures, informal 
sessions, and programming 
are part of the course. The 
fee is $450. Contact Pro­
fessor Donald French, In­
stitute for Advanced Profes­
sional Studies, One Ga teway 
Center, Newton MA 02158 . 

/11l y 14-18 

SIGGRAPH '80, Seattle 
Center, Seattle WA. Panel 
discussions and readings will 
be included in this con­
ference. The topics will in­
clude graphic displays, 
animation / dynamics, car­
tography , input techniques, 
video and color hardware, 
and more . For general infor­
mation , write to SIG­
GRAPH '80, POB 88203, 
Seattle WA 98188. 

/11/y 22-24 

Microcomputer Show, 
Wembley Center, London, 
ENGLAND. New products 
will be exhibited, along with 
presentations of papers . For 
information contact TMAC, 
680 Beach St, Suite 428, San 
Francisco CA 94109. • 

LOW COST 40 & BO 

COLUMN IMPACT PRINTERS 


MODEL 101A-40 MODEL 101 B-80 

S 295 KIT S 455 KIT 


$325 ASSEMBLED & TESTED $485 ASSEMBLED & TESTED 


• MICROPROCESSOR CONTROLLED. PARALLEL & SERIAL INTERFACE 
IMPACT PRINTER • 110 to 9600 BAU ORATE 


SorlO X 7 DOT MATRIX


• 
110 CPS-ONE LINE PRINT RATE 

96 ASCII UPPER/ LOWER • GRAPHICS MODE 
CASE CHARACTERS PHONE 7 DAYSCoosoL, Inc. 

A WEEK 

P.O. Box 743A Anaheim, Ca. 92805 (714) 545-2216 
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[Q) ~ § ~Q) [L!J [MIJ 

SOFTWARE 


CP/M® TRS-80® MODEL II 

OSBORNE AND ASSOC . CP/M 2.2 
nusmess sol1ware m CSASIC-2 = 1~·,.1µ.~ Lalesl Version $149 

"'"M.141 (IN~f 

ELECTRIC PENCIL II• General Leager 
S1andard Prlnier $249• Acc1. Rec ./Accl . Pay S59/ S19 
Drablo. Oume. NEC S279• Payroll w/Cosr Ace! f each 

Buy 2gel 1 lree $118/$57 APPLE II®
All 3 plus CBASIC·2 S199/S71 

VISICALC by Personal Syslems $122 
CBASIC·2• S89/S14 

DIG ITAL RESEARCH VISA • MASTERCHARGE 

CPIM" 2 2 lor TRS-80' Model 11 S149/S24 
 ORDERS ONLY - CALL TOLL FREECP/M 2.2 lor No11hs1ar S1 49/S24 

1-800-854-2003 ext. 823 A 
WORDSTAR by M1cr0Pro $399/$24 Calif. 1-800-522-1500 exl. 823A 

For lnlormalion wrole or call"WHITESMITHS 
•" C" Complier $600/$29 THE DISCOUNT SOFTWARE GROUP 
' Pascal 1mcludes " C" ! $7501$44 1610 Argyle Ave .. Bldg . 102 

Los Angeles . CA 90028 
•SELECTOR lll·C2 S269/S19 (213) 461 ·3127 

CP1t..• uHli soec1I)' ois~ sy~ems ~ lornlill.S 
Mo\t 1Dllll111i .IVil~DlePEACHTREE business sollware 

In Mlcrosolr BASIC source co<1e . Ma Si' ~ cios1igt ano nano1ri9 Dtt e.1i;11 •ttm 
•General Ledger Cillltarnla 1es1oenls .tad 6i.... !.llti l1h 


Atcl REC 
 Allo~· 'I wte~s on en.tell.Jo C O O o• 

1 Accl . P<y $3991$65 P11Ct 5 t.ull!C{I to c ri.ange w11h)t.I nolttf 


1Pay1011 each 
 All 1ten1s Sl.ID1ecl IO o)vi11iD•1o!\ 

11nventory ! 
~ - SllC:(i.ti bu• W411 oro11 ' - lllf'Oll<tnC!l.L~ 1All 5 plus WOROSTAR .S1995/S349 t - Requ11a. m1Crowit1 IASIC "''ii' 11.ia~• 

P S - We wani lo be your software source. Give us lhe oppo<lunlly 10 bea1 any na11onally advertise<! proce I 

ED SMITH'S SOFTWARE WORKS 
6809 SOFTWARE TOOLS 

RRMAC M6809 RELOCATABLE RECURSIVE MACROASSEMBLER. The 
one as•embler \hat contains real macro capabilities (see our May, lune 
BYTE ad) . RRMAC is desiqned with the assembly lanquaqe proqrammer 
in mind and contains many programmer convenience leatu.res. RRMAC 
contains a mini-editor, supports spoolinq or co· resident assembly, allows 
insert Hles, is romable, genera.las cross-references, execution limes, lists 
larqel addresses of all relative references. 

M69RR .. . ... .. ... .. .... $150.00 

SGEN M6809 DISASSEMBLER/SOURCE GENERATOR will produce 
source code (with symbolic labels) suitable for immediale re-assembly or 
re·edilinq. The oulpul source file can be put on lape or disk. A full 
assembly type output lislinq with labels and mnemonic instructions can 
be printed or displayed on your lerminal. Large object programs can be 
segmented into small source files. M69RS .......•.. .• ..... $ SO.OD 

ANNOUNCING TWO NEW M6809 DEVELOPMENT TOOLS 

CROSSBAK -A 6809 TO 8800 CROSS MACROASSEMBLER that runs on 
your M6809 developmenl system to produce relocatable M6800 objecl 
code. Has all features of M69RR (see above). Includes 6800 Linking 
Loader . M69CX .. .. .. .. ... .. ... . $200.00 

CROSSGEN -A 6800 OBJECT CODE DISASSEMBLER/SOURCE 
GENERATOR that runs on your M6809 development syslem . Has all 
fealures of M69RS (see above) . An invaluable tool for converting all 6800 
object files over to the M6809. M69CS . ... . ........ . . . . S 75.00 

All programs are relocatable and come complete with Linking Loader, 
Proqrammer's Guide and extensively commented assembly listing. 
Available on 300 Baud cassette or mini-floppy disk. For disk, specify SSB 
or FLEX . Source Text lnpuVoulput is TSC/SSB editor/assembler com· 
pa table. 

Ordat d.Jreclly by cbed: or MC/ Vii!a . California roaidants add 6% sales lax . 
Customers outside ol U.S. or Canada add S5 lor air posla9e & hand Hn9 . 

Dealer inquirl~.s welcome. FLEX le a trademark of TSC 

Ed Smith's SOFTWPtAE WOAl-'IS 
P.O. Box 339, Redondo Beach, CA 90277, (213) 373-3350 

Circle 161 on Inquiry card. 

KRAM 

-,, 

Keyed Random Access Method 
KRAM is the FASTEST and MOST POWERFUL keyed access method 
availab le for the Appp le Computer. Written entirely in 6502 machine code. 
KRAM is extremely fast. comprehensive in scope, very compact . and easy 
to use. KRAM function calls are invoked via a single instruction. 

Using the sophisticated capabi li ties of KRAM the Apple Computer can 
now fully meet the requi rements of informat ion management 
applications. such as: Accounts Receivable/ Payable, Inventory Contro l. 
General Ledger. Payroll. and Database Management. f't 
KRAMRelease2.0Funclions: d\lc\O. \ 

Create/ Open a dataset . Pul record by Key \fO ec\3 
Add&deleterecordsbykey \f\ SP 

• Get any record by Full/ Partial key .:. 
in 4/ 1 Oths of a second (2/1 Oths with Corvus Disk ) ~9 

• Read next or previous record $9 •9
• Dynamic space allocation 
• Dynamic space reclamation 
• Dynamic index compress ion 

An 80 page manual fully documents KRAM 2.0detailing KRAM function s 
and Illustrat ing with programming samples. KRAM architecture is fully 
explained and a sample mai ling list application program is included. 

KRAM is designed to work with both Apple's Disk II, or Corvus Systems 10 
Megabyte Winchester Disk . KRAM 2.0 requires an integer Apple or 
App le Plus with integer card and at least one disk drive . W il l not work 
with language system . 

PET/CBM OWNERS - KRAM 2.0for40/ 80column 
16K/32K PETS and 2040/3040/8050 disk units is 
available for $99.95 

3-D Animated 
Graphics 
APPLE 
WOR LO ByPaulLutus 

The Program made famous on National TV! 
APPLE WORLD turns your Apple Into a sophisticated graphics system 
capable of c reat ing animated three-d imensional color images. projecting 
them in true perspective on the screen. rotate them , move them closer. 
further away. and many other th ings. 

A powerful screen-oriented texl editor is included to facill lale image 

formation .This prog ram was recently featured on Tom Snyder's Prime 

Time Sa turday TV Show and is now avai lable for sale. 


APPLE WORLD'S powerful editor is so easy lo use that chi ldren w ill love it 
You can now "sketc h" your dream house. boat . car. or fantasy empire. 
Then view it as i t would be seen from 10.000 feet. or you can ZOOM in 
unlil the screen is filled with a doorknob . You could then go inside and 
move from room to room examining furniture placement as your screen 
rotates within the room . Images or specific parts of images can easily be 
saved lo disk or printer. 

Ooes all this sound like science fiction? You won' t think so after you have 

visiledAppleWorld. /ntroductory Price $59.95 
36 page manua l included 

Look for USA's Red-White-Blue Software Rack at your local 
computer store or send in your order plus $1.00 shipping to: 

USAUnited Software of America 
7503rd Ave., New York, NY 10017 
(212) 682-0347 Dealer Inquires Invited 
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Buy By 	Mail and Save! 

COMPUTERS DISK SYSTEMS 
INTE RTEC SuperBra in® TH INKER TOYS® 
32K RAM $2995 . . . $2495 Discus 2D ; $1149 :1:939 
64K RAM $3345 . $2695 Discus 2+2. $1549 . $ 1288 

NORTH STAR Horizon® 1 PAINTEASff EAMINALS 
32K Kit , List $1999 	. $1579 
32K Assembled $2695 $ 2149 ANADEX DP-8000 	 . . $869 

PAPER TIGER IDS-440 $849 
32K DD. Kit. $2399 . $ 1885 
Horizon 2 

with graph ics opt ion . $949 
32K DD. A ssm. $3095 $2439 INTE RT UBE II . $995 $729 
32K OD, Kit $2779 . $ 2359 
32K OD, A ssm . $3595 $2859 PERKIN -E LM ER 

Bantam 550 . . . . . . $789 
CROMEMCO 

SOROC 120, List $995 . . $745
System 3. 64K, $6990 . $54 79 
System 2. 64K , $3990 . $3179 TE lEVIDEO 912 . . $789 
Z-2. List $995 . . . $ 829 CENT RONICS 730· l $799 
V ECTOR M Z , $4313 $3439 779-1, List $1245 $939 
System B. list $5463 $4359 779 -2 . List $1350 $989 

H EATH WH -89 . $1 949 T .I. 8 10 . . . . . . . . $ 1575 

Most items 1n stock for immediate delivery. factory-sea led cartons, with full factory 
warranty N.Y.S. residents add appropriate sales tax. Prices do not include shipping. 
VISAand Master Charge add 3%. COD orders require 25%deposit. Prices subject 
to change and offers subject to withdrawal without notice. 

Computers Wholesale 

P.O. Box 144 

Camillus, NY 13031 
(3 15) 472-2582 • 

MAKE YOUR BASIC 

BETTER FDR BUSINESS 


Developing business applications without keyed fife support 1s hke 

producing a play without the right cast - you can expend needless 

time and money. and end up g1vmg an inadequate performance 


Enter MAGSAM'M 
MAGSAM picks up where your BASIC leaves off by providing 1t 

with a powerful Keyed File Management System that's quick and 
easy to use. The result is applications that do exactly what you want 
them to - instead of only what BASIC allows you to. 
Supporting Ce•t · 

MAGSAM's advanced features and capabilities include· 
• Random. sequential, and generic access by key' 
• Secondary indexing with any number of keys 
• Key and recorrl deletes with automatic space reclamation 
• Dynamic lile allocation and extension 
• Complete compatibility with BASIC files 
• Interactive tutorial program 
• One year update service 

The versatile MAGSAM Me management is now available in two 
major versions. MAGSAM IV, the new high performance assembler 
version, is Ideal for business applications 1n which response time 1s 
critical. Complete with an interface for CBASIC, MAGSAM IV 1s 
$295. MAGSAM Ill is the standard version and is in use world wide. 
Written in BASIC, it 1s available for CBASIC. Microsoft BASIC. or 
M icropohs BASIC for $145. The MAGSAM manual alone 1s $25. 
You're the Ster 

MAGSAM Is available 1mmed1ately-off the shelf. So you can begin 
saving time and money now while providing your customers and 
clients with applications that truly meet their needs. Send for a free 
brochure telling the full story on MAGSAM, or see a demonstration 
at your computer dealer today. 

A n other Bu•lne•• Bolutlon from: 

(nnAGJ	MIC RO APPLICATIONS GROUP 


7300 Caldus Avenue. Van Nuys, CA 91606 
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The world's most popular microcomputer, with 16K of 
memory and Level 11 basic for only $720. complete with 
full 90 day Radio Shack warranty. We accept check, 
moneyorderorphoneorderswlthVlsaorMasterCharge. 
(Shipping costs added to charge orders). 
Disk drives, printers, - ____ 
perlpherals, software Shown Is Level I. 

Level II lnclud11and games . . . you Alph1numeric keyp.td. 


name It, we've got it [~~

(Both Radio Shack 

Write 
& 


other brands). 

or call for our 

complete price list. 


C&S 
ELECTRONICS MART 

l id. 

32E.MalnStreeteMllanMlchlgan48160e(313)439-1400 

The system of the 80~ 

Easy to use 
• Fully interactive 
• Top down design 
• Botiom up debuOO"O 
• Struc tured programming suppor ted 

Powerful 
• fast corr.pact code generated 
• Recutsrve and re · enlfanl 
• .,ter faces with CP/M1 

• Emanced Fot1h vocabd3'»· 

Versatile 
• Machine independent code 
• 	 SySlem can be configured as RAM or ROM based 


f rom a 2K conlfo ller 10 a 16K development sys tem 


Ordering Information 
• D1sketle and docurnentat1on $ 150° ..,.• Documen ra t ion only $25 
•	 Please specify which version when ordering 


ZSO w11h CP/ M" 

8080 wOI h CP1M· 


• OEM and dealer pricing available upOn reQuesl • 
The StackWorks 

321 E. Kirkwood I Bloom1ngton. Indiana 47401 

{812) 336 16l)(l 
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P&TCP/M®2 unleashes the POWER 
of your TRS-80 MODEL II 

Pickles & Trout has adapted CP/M 2. one of the world's most 
popular operating systems, to the TRS-80 Model II and the 
result is spectacular: 

•596K bytes usable storage at doub le density 
•Runs both single and double density disks 

with automat ic density se lect 
•Single drive backup 
•Mult i-drive software can run on a 1 drive 

system 
•Operates with 1, 2, 3, o r 4 drives 
• Fu ll function CRT control 
• Type-ahead buffer for keyboard input 
• Full 	access to both serial ports and parallel 

printer port 
• Fully software programmable serial ports 
•Loads an 18K Basic in 2.5 seconds 
•Fu ll compatibility with existing CP/M software 

and application packages 
•Full set of 7 CP/M manuals plus our own for 

the TRS-80 Model II 

Introductory price: $175 
P1~o.a·d COO. M.1stt} rcha19e or V1s.n ordN S acct:lll&O 
$f11pl)1n13 1:.t11o1 C;ihl o r n1~ res1den 1 ~ add 6 1.io sa lt.111> 1a... 

PICKLES & TROUT 
P.O. BOX t206. GOLETA. CA 930 17. (805) 967-9563 

CPI M 1:1 3 1,a<1 oma rk or 01g11a1 Research Inc. JRS·80 1s. a t1ademar1t 0 1 Jandy Co1p 

8088 5100 CPU 
Want to upgrade your 8 bit system to a 16 bit 

system? Don't want to discard your 8 bit boards? 
The LDP88 offers 10 to 20 times the processing 
power of your present CPU while retaining com ­
patibility with your 8 bit memory and peripherals . 
The LDP88 is a single board computer with com ­
plete IEEE 5100 bus compatibil ity . The board has 
th e following features : 

e Up to 8K bytes of ROM /EPROM 
• 1K bytes static RAM 
• 8 vectored interrupts 
• Serial 1/0 port 
• 16 bit instruction set 
• 8086 software compatibility 
• Address up to 1 Megabyte of memory 

PRICE: $399.99 (assembled and tested) 

Seria l monitor for CRT or TTY: $79.99 
(Mass. res idents add 5% sales tax) 

See your March and April BYTE for Steve Ciar ­
cia's articles about the 8088 . 

To order send check or money order to: 

Lomas Data Products 
11 Cross Street 

Westborough, MA 01 581 
Telephone: (617) 366-4335 

Circ le 169 on inquiry card . 
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~ 
. ­

FREE 
COMPUTER 

FORMS KIT 


EACH KIT CONTAINS: 
Samples, Prices, Order Form, 
4 Checks, 2 Statements, 2 Invoices, 
Programming Guides. 

We specialize in small quantities, low prices. 

500 CHECKS ONLY $29.95 


I 
_ _ •If ,.., 11, __ I V....-=::...... . 

:o 
'"-- '~ ~ ·~ 

1:: 

: 0 

' ' ' 
' -' 

\--1 - \~ 
\ \ ~ 
I ~ CJ 

:· 
: ~ 1 ...... t , \.} 

SEND COUPON, CIRCLE BINGO or 
PHONE TOLL FREE 
1+800-225-9540 

FAST SERVICE - II ls our policy to ship within 6 working 

days following our receipt ot your order. CODE 459 


Address ______________ _ 

City _________________ 

Slate. Zip 

NEW ENGLAND BUSINESS SERVICE, INC. 
'-----GROTON, MASS. 01450 ____. 
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Fully TRS-80® 
Compatible 

MPI B/51 
DISK DRIVE 
Includes: Case and Power Supply 

In Stocki 
Limited Quan\\ s. 

• 
• 

Circle 170 on inqui ry card 

~HPGHOG OIHPGOI OG IO I HIRO IHIQIOl!W.l.UWillill.U'illJtilllli.li.WWliillJtillWllWJl.Ulj;

j TRS-80® CP/M® & CBASIC®
I BUSINESS SOFTWARE 
ill LOW -COST MOD II DISK EXPANSION 


... over 610,000 byles/dlsk wilh our 

CP/M ... plus many olher features . 


Find out why ours is the Better Business Buy! 

Model II CP/M (rel. 2.0) . · $250.00 
Model I CP/M (re. 1.5) . . ... . ....... 150.00 
CBASIC . .. . . . ... .... . . ... .. . . . 95 .00 

APH (Automated Patient History) . . .. .. 175.00 
RESIDENTIAL PROPERTY ANALYSIS 

system .. .. . . . . . .. .. . .. ....... . . .. 300.00 
MAGIC WAND® Word Processor .... 400.00 
RM COBOL® (Z80 code) .. ..... . .. 750 .00 

Osborne [, Assoc. CBASIC source programs-
0[,A Payroll w/Cost Accounting . ... . $250.00 
0[,A Accts. Rec./Accts. Payable .. . 250.00 
O&A General Ledger w/Cash Journal. 250.00 
0[,A CBASIC books for above (each) .... 20.00 

Send 30¢ SASE for CP/M Users Group software 
list & free "CP/M Primer" . 

Vi.-. {,l'l \lo '\ "•L!•• 1 •• , •" •••llr.t.lo~t>M• A -..1 ... lf l t1,,...1.....,... -'1•1>1" .ah"'' I•·• 

• i..- -., \ t ,.,,,. ' ····~·· • " •.•• ..,. ... ~,. 1.t w..... ..... ' •• ,.,· I l •"I' 
• l'lol"' tl4 l"'.1 ' ......., ...... ,.J11....,. .01• ot .., ..,J .. ,'\f •· , 1..,..1, ,,,.,,, ,,.,,, 
, , 1' ""1 """'" 1,.,. , •.J".t.>o·•..i•• •.JU'<l•' ·' l j.(...,. ,,. 1 
• t l •""'-tl ,,.. ........... ,rJ .....,,.ru,.. .,, .....tt . , , , .. . .... , .... 


~~~~l~li;_. l!, l l [C ' ~ (714) 848-1922 
~I.! I~ 

IS. 
&041 Nt"WMAN AV E.NUE • SUIT 208 • MUNTINGTON BEACH CALIFOR N IA 9ZQ 47 

o~oormmmoo·ooo morffonmorooroooouooooooooo&ooooooooooooouooooooooo <?. 
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plUI $5 per drift lhlpplng 

Guaran-.i for 90 days! 

40 tracks 
102K pe r disk 

• 5 ms 1rack-10·1rack 

Save time ••• Order ·by phone 
Toll frHI 1·800·323-4335 · 

HI ILLlllOl9 CALLI i11·Ht·IHI 

~~~~.~~!~.~!~., Midwest ~.~ 
proou<ll •1 m•I•• uvlng1. Computer 

16K Memory Kits 
3cx>"' 25-0ns wins Peripherals 

£!!!!!!. TRS-88 
Dl1kolle1 Prtnlers P.O. Box 437 • Wllmelle, Illinois 60091 

Operallng Sy11em1 

For Business Systems Software 

Programmers Only!! 

Machine Language 


ISAM 
FOR 

TRS-80* Models I and 11 
ACCESS TIME lf2 SECOND!! 

This machine language ISAM ROUTINE provides lile access 
sophistication required to implement complex business soltware, 
and is completely compatible with TRS-80* BASIC. 

SpecUicatlo11.11: based on 1000 record file . key length of 6. data 
length ol 64 

Access time of V. second 
Best add/delete time of l second 
Avetdge add/delete time of 2 seconds 
Worst case add/delete lltne of 5 seconds 
Keys up to 25 characters 
Data up to 255 
Provides ne:i:t highest key upon each file access . 
Preset rd!lge of allowable key values, set upon lile creation up lo 4 liles 
held open concuirenlly . 
No specia l utilities needed to "Reclaim" wed reco rd space. 
Model I Routine occupies 5 K of wer space (loads at top of user memory) 
Model IJ Routine occupies 6 K of user space (loads at top of user memory) 
EOF, file lull, empty, key not found , INVALID key value and all 
TRS DOS* etror codes supported . 

TRS·SO Model I {32 K + 48 K only) $160.00 
TRS-80 Model II (64 K only) $170 .00 

Includes: All necessary documentation, hie creation program, lile 
inspection program, machine language ISAM routine and loader . 

RELIABLE COMPUTER RESOURCES 
415 MILLBURY STREET 

WORCESTER. MA 01607 
(617) 755-8134 

"TRS-80 and TRS DOS ore tradematk of Tandy COlpOJ'oriWl, which hos no reloli0t>ship 
lo RCR Inc. 

Circ le 172 on inquiry card. 
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OSBORNE 
BUSINESS SOFTWARE 
in CBASIC2 or CRO MEM CO 16K BASIC 

• features • • h ardware required • 
Fnur Co mplC" te P.1 ck,l1>:e!t:·· ~ 

Gener., l led gP, 
Aecouots Rcce i\l,1ble 

Accoun l!i P,ly.lble 

Pd yroll witti (oo;;;I AaounlinJ.:, 

SlmnH uppurl from 0 . born{' Manu,1ls 
CB.l\SJC2 run e; undN CPIM or under COOS 
~·ersion 1.07 on Cronwm rncnmpulers 
l(,K BASIC run s on Cromt•mro compul(·r~ 

Cur'!int .1ddrcs ing routine.. for H.t/l'lline, 
l e.u Sicll,ler ,md Cromcmcu j Bl'ehi\'c l 
Teo rmin,1ls 

S<iurce Codes .i nd lnst.1H.1tion l nqnu· ti nn~ 
provided along wi01 disk!> 
Aulon1,11ic Comm.md Sl,1rl·up 
f,1w lo .-ipply lo .111 of yciur bu!!o jncss .1nd 

Om: or mu re 8" or 5" Floprir 
Dri"'l":!!i 
CRT with cu rsor .uldn,•~., ini; 

IJ'2 ·Column Prinlt·r 

s95 per 
package 

l411'11<0 1k 

{ lolit41•• I~· : ~.,1, .. 1~ , 

fli:lllJTC'\ll:t~ 1 1til'llfl 

'liy~lfi'm ~ nced1o • OEA.lER INQUIRIES INVITEO , 

\tlC>\. l f!I PR.Ont (.I~ 01 0 11:,I J:\. l lrO:-.o: 

• I >~ fll >IC'\ I !\L , ~l'\I ~'I • l> i';I' 1 101'l l1Pl•t,..., • I \l' •,,1 1 i lluo L1•11,11•111 
~cu 11\ '\JU 1111 cu .-.~ rc..1 11>1 tr• "\ ,u1rl cno't 111 ~Ot l 'i\.iri!' 0 11 t i' \ , I 
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Error Checking and Correcting 

for Your Computer 


An active error-checking and cor­
recting system can go a long way 
toward solving the occasional prob­
lems that hamper the usefulness of 
low-cost data-storage devices (such as 
audio-cassette recorders). It offers a 
means of improving reliability in 
problem-plagued situations, and in 
cases where the error frequency is 
already sufficiently low, the checking 
and correcting system allows in­
creased data densities and transfer 
rates with an overall gain in storage 
system performance. In a well­
designed system, error detection and 
correction schemes can lead to 
marked reductions in loading times 
due to higher average data rates . 

Figure 1 shows the connection of 
the active error-checking and correct­
ing apparatus between the computer 
and the peripheral data-storage 
device. 

The theoretical development of 
error-trapping and correcting codes is 
largely due to the efforts of Richard 
W Hamming, a mathematician who 
first published on the subject in the 
Bell System Technical Journal early 
in 1950. (See reference 1.) Now, 
thirty years later, Hamming codes 
still represent one of the more prac­
tical approaches to the error­
correcting problem . 

A particularly important aspect of 
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Hamming's work focused on his for­
mulation of the concept of code 
distance (indicated by the letter D). 
This rela tes the uniqueness of (or 
"distance between") meaningful codes 
to the number of simultaneous errors 
(indicated by the Greek theta, 8) that 
can be detected and corrected . 

PROCESSOR 

DEVICE INTERFACE 

ERROR CHECKING 
ANO CORREC TING 
MOD ULE 

MASS DATA 
STORAGE 
HARDWARE 

Figure 1: Block diagram slwwing inter­
connection of error-checking and correct­
ing system with the computer. 

Definition of Hamming Distance 
The Hamming distance between 

any two words is defined as the 
number of bit positions in which they 
differ. In terms of logical processes 
this is merely the total number of bits 
set to logic 1 following an exclusive­
OR operation between the two 
words, as shown in figure 2. Simple 
binary coding has a Hamming 
distance of 1. This unitary distance is 
precisely the source of the problem, 
because any given code value appears 
to be as valid as any other. 

Normally, as a processor receives 
binary data from a peripheral device, 
no mechanism is present which can 
correct a bit inversion. If a bit is read 
erroneously, it will either invalidate 
the check sum and cause an error 
trap, or it will be loaded into main 
memory without detection, thus 
propagating the error. It may or may 
not be a critical fault. 

Consider the following 4-bit code: 

Symbol Encoded Form 
bit 3210 

0 
1 
2 
3 

0001 
0010 
0100 
1000 

This limited shifti ng pattern 
generates a code format with a Ham­
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01001 11 1 
11101001 } 10100110 

00000000 
00000001 } 00000001 

00000000 
1111 11 10 } 11111 11 0 

010101 01 
10101010 } 11111111 

Figure 2: The logical exclusive-OR func­
tion produces tlie output bytes shown in 
the right column from the input bytes 
shown in the left column. For each bit, the 
output bit is a 1 if and only if one of the 
input bits "is a 1. 

ming distance of 2 . It is impossible to 
invert a single bit position and create 
any one of the other three valid 
words. 

Symbol Encoded Form 
3 1000 

l 
INVALID 1100 

However, if a dual error occurred, 
the code's error-detection capability 
would fail: 

Hamming Distance 
(Minimum) 

1 code uniqueness 
2 single-error detection 
3 single·error correct ion 
4 single-error correction/double-error detection 
5 double·error correction 

Table 1: Minimum Hamming code distances necessary to obtain the listed properties 
in a particular coding scheme. Capabilities increase directly as Hamming distance in­
creases (for small distances). Correction of an arbitrary number of errors requires a 
Hamming distance of at least tw ice the number of errors plus 1. 

Symbol Encoded Form 
3 1000 

u 
2 0100 

As indicated above, when the 
Hamming distance increases, the 
allowable number of simultaneous 
errors, 8, also rises . Errors can be 
trapped effectively as long as 8 does 
not equal or exceed the Hamming 
distance minus 1 (D - 1). This 
should be clear, any sequence of 

(D - 1) errors will result in the 
generation of a meaningless code 
word if the distance between code 
words is given by D . No series of 
(D - 1) errors will produce a mean­
ingful code. 

Correcting Errors 
Error-correction capability neces­

sitates a larger Hamming distance , as 
shown in table 1 . Any pattern of eer­
rors can be corrected if, and only if 
the Hamming distance D is greater 
than or equal to (28 + 1) . In this case, 
any received data word with 8 errors 
differs from the transmitted, correct 
word in 8 positions, but it also differs 
from all other meaningful words in at 
least (28 + 1 - 8), that is, (8 + 1) 
positions. 

The erroneously received word 
therefore lies closer to the correct 
transmitted word than to any other 
possible word. Thus, it is possible to 
reconstruct the proper coding and 
recover the correct data word. To 
illustrate this point, the 4-bit code 
from the previous example does not 
meet the criterion of D greater than or 
equal to (28 + 1), and is therefore un­
correctable. A single bit error in 
either of the two positions can lead to 
the same erroneous code: 

Symbol Encoded Form 
3 1000 

l 
INVALID 1010 

t 
1 0010 

Examination of the invalid code 
(1010) yields no information concern­
ing what the correct pattern was ini­
tially . This meaningless value (1010) 
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could have been generated from an 
originally encoded 3 (pattern 1000), 
with an error in bit 1, or from an en­
coded 1 (pattern 0010) with an error 
in bit 3. Without any additional in­
formation, it is impossible to 
distinguish between these cases. Once 
an error occurs, although it can be 
trapped by searching for invalid 
codes, it cannot be corrected. 

Now consider the correctable code : 

Symbol Encoded Form 
0 00000 
1 11101 
2 11010 
3 00111 

Examination of this new code 
reveals a minimum Hamming 
distance (0) of 3 between the various 
states, permitting single error correc­
tion. (See table 1.) The inefficiency of 

Symbol Binary Form 7-bll Encoded Form 

00 0000 1110000 
01 0001 1000001 
02 0010 0100010 
03 0011 0010011 
04 0100 0000100 
05 0101 0110101 
06 0110 1010110 
07 0111 1100111 
08 1000 0011000 
09 1001 0101001 
10 1010 1001010 
11 1011 1111011 
12 1100 1101100 
13 1101 1011101 
14 1110 0111110 
15 11 11 0001111 

Table 2: Sixteen different logical entities or symbols can normally be represented by 
a 4-bit code. Use of a unique 7-bit encoding increases the Hamming distance to 3 and 
allows a single-bit error correction. · 
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this code is obvious; however it 
should be clear that any single error 
can be detected and located using this 
scheme. 

Symbol Encoded Form 
0 00000 

l 
INVALID 00001 

The erroneous pattern could only 
be the result of encoding a 0 with an 
inversion in the least significant bit. 
Given the word 00001 , the original. 
correct coding could be restored . This 
can be attributed to the fact that even 
the invalid, meaningless patterns 
display a limited uniqueness , and are 
directly traceable to specific valid 
codes subject to a small number of 
errors . 

Uses of Parity 
Clearly, coding efficiency is 

hampered as the Hamming distance is 
increased and as the requirements for 
trapping and correcting power are 
made more stringent . It becomes a 
matter of systematically generating a 
code that displays enough "correcting 
power" to handle data words of a 
useful length, without creating an ex­
cessive code-redundancy overhead . 
Here, the concept of parity plays an 
important role . Parity is established 
in a data word through the setting of 
an additional bit , such that the total 
number of bits set to logic 1 is either 
always odd or always even. 

The operation of simple parity en­
coding and decoding is easy to 
understand. Assume, for example, 
that a data word 4 bits wide 
undergoes an odd-parity test across 
the entire word: 

11010 

1 1010 

During encoding in this example, 
the fifth bit (the parity bit) is set to 
establish odd parity . Upon decoding, 
if the parity bit is included in an iden­
tical parity check, namely odd parity 
across the entire word (now 5 bits 
wide) , the output of the parity test 
will be a logic 0. 

If at some point between encoding 
and decoding, an error forces an in­
version in a single bit (eg: with an 
error in bit 3, input to the decoder 
will be 10010), the odd-parity test will 
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fail and produce a logic 1 signifyi ng 
an error. 

Operation of Hamming Codes 
Certainly this mechanism can be 

fooled by multiple errors _. but it is 
possible to construct multiple-level 
parity checks which will trap a sur­
prising number of errors. This is 
precisely how the Hamming codes 
operate . Fundamentally, Hamming's 
a lgor.ithm performs multiple-level 
parity generation on a data word at 
the data source. This parity code is 
then transmitted along with the data, 
and the entire code block (data plus 
parity code) is subsequently decoded 
under an analogous process. Any bit 
errors occurring during transmission 
will be detected . 

Clearly, the efficiency of this error 
trap will approach 100 % only in very 
simple cases. Several parameters have 
direct bearing on the trapping suc­
cess: total word length N, number of 
data bits K. number of parity bits M 
(M = N - K) . The ultimate goal, of 
course, is to realize the ideal where 
the quantity NI K approaches 1, and 
M is minimized without sacrificing 
trapping and correcting capability . 

A 4-bit binary code is normally 
capable of representing sixteen dif­
ferent states with a Hamming 
distance equal to 1. Momentarily set­
ting aside questions of efficiency, the 
same sixteen states can also be 
represented in a 7-bit code at triple 
the Hamming distance, as shown in 
table 2. Again, referring to table 1, a 
Hamming distance of 3 facilitates 
single-error correction. Encoding in 7 
bits is accomplished by performing 
three distinct parity checks on the 4 
data bits. Details of the three parity 
checks are summarized in table 3 and 
diagrammed in figure 3. 

It should be understood that the 
actual encoded form of each symbol 
is irrelevant and need not be known. 
When no error is present, decoding of 
the 7-bit word will rese t all three par­
ity checks to logic 0, and will restore 
the data to its original form. The 
error-handling process is 
demonstrated in figure 4. With an 
error in the third data bit, the parity­
decoding procedure flags a fault code 
of 110, which in table 4 is seen to cor­
respond uniquely to an error in data 
position 3. 

2 0 3 2 0 PARITY LEVEL 

0 0 

PBO {000) 

PBI (000) 

PB2 (000) 

PARITY GENERATOR INPUT : 
11 02 

3 BIT PARITY OUTPUT : 101 
,........ 

PARITY/DATA BLOCK WRITTEN : 1011101 

FAU LT LEVEL 

FCC (000) 
FC I {000) 

FC2 (000} 

1011101 

NONE 

000 

Figure 3: Sixteen different logical states may be represented i11 a 7-bit code with a 
Hamming distance of 3 . Single-bit errors may be detected and corrected. Encoding in 7 
bits is accomplished by performing three distinct parity checks on 4 data bits. Table 4 
shows the possible fault codes. Th e fault code of ODO indicates that no error was 
detected in decoding. 

Versatile 

Konan 's SMC-100 Is available with software drivers 

lor the most popular operating systems. It interlaces 

S-100 bus micro compulers with all hard disk drives 

having lhe lnduslry Standard SMD lnlertace. Each 

SMC·100 controls up lo 4drives ranging tram 8 to 600 

megabyles per drive . including mosl ··w1nches1er·· 

drives·· such as Kennedy , Con1rol Data . FuJilsu. 

Calcomp. Microdala. Memorex. Ampex. and olhers. 


Fast 

SMC·100 1ranslers dala a1 las1610 1 O megahenz ra1es 

wilh onboard sector bullering , sector Interleaving , and 

DMA. 


Coat Efficient 

SMC·100 uses very low cosl per megabyle lechnology 

to keep your micro compuler system micro-priced. Ex· 

cellent quantily discounts are available. 


Avallable 

Off lhe shell to 30 days in small quantities. (Complete 

susbystems are on hand lor immediate delivery.) 

Call Konan ·s TOLL FREE OROER LINE today: 


800-528-4563 

Or write to Kanan Corporalion , 1448 N. 271h Avenue , 
Phoenix, AZ 85009. TWX/TELEX 9109511552 

UPT02400 

MEGABYTES 

OF 
HARD DISK 
CONTROL 
FOR THE 
S-100 BUS 
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THE BRAND NEW 

EXCEL TX-80 

DOT MATRIX PRINTER 
PR ICES 
TOO LOW 
TO ADVERTISE 

STANDARD FEATURES: 

• 	80 columns on plain paper with adjustable paper width 
• 	 150 Characters per second (70 LPM) throughp11t 
• 	 7X5 dot matrix , 96 ASCII set (upper & lower case) plus 

7X6 dot matrix PErs· graph ic set 
• 	 Centronics compatible parallel interface plus your choice of 

a TRS-80' . Apple II' . IEEE 488 or RS232C IF 
• 	Microprocessor control with 2716 EROM character set 
• 	 Double width elongated printing for labels 
• 	New improved sound dampening fo;1m lined casing 
• 	 Tractor Feed & Friction Feed Version not interchangable 
• 	 90 days warranty for parts and labor 

OPTIONAL INTERFACE BOARDS & CABLE SETS: 

• 	 PET/ CMB ". 2K Buffe r/RS232C. Loadable RAM full graphics 
interlace available at ex tra cost 

• 	 Cable sets for each interlace are at extra cost 

CALL or SEND for free brochure & price list 

TEAMS: 

• (; hpr; I< ~ M.flslcr ChA rge 
an<1 V 1i;.a accepled • Al low 
11p to t3 weeks lor drt1very EXCEL COMPANY • 	 Pleas£> ndd S 15 per 

MICRO COMPUTER SYSTEMS pmupr lor sti rop1ng & 
nnnrU1n9 • Cr111 r residen ts 618 GRAND AVENUE 
ad<l 6% s~les ," k OAKLAND, CALIF. 94610 

(415) 465-4240 

We are 	the original PET' Keyboard 
Interface people 

'Trade Mar~s ol Commodore . Appl~ & Tandy Corp. 
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DEC LSI-11 
Components 

Dependable service 
at discount prices 

Domestic · · · ·-. ­

and Export 


m•n•
Campu1er Supp~•ers .. ~nL. 
25 Chatham Rd .. Summit, N.J. 07901 

Since 1973 

(201) 277-6150 Telex 13-6476 

~M ini Computer SuppHcrs _Inc. 
1979 

1111111111111M 111111111111 
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Admittedly, this does not con­
stitute a true Hamming code, in the 
sense that the fault code does not 
display the binary form of the error­
bit position within the word. This 
feature is convenient to implement 
for the shorter codes, but need not be 
attempted in the more comprehensive 

correction schemes where fault-code 
interpretation can be readily handled 
in a read-only memory. 

Practicality of Use 
An overhead of three parity flags 

for every 4 data bits is undesirable . 
These techniques become useful only 

2 0 3 2 0 PAR ITY LEVEL 

0 0 

PBO (000) 

PBI (000) 

P8 2 (000) 

PARITY GENERATOR INPUT : 1101 

PARITY OUTPUT : 101 
PARITY/DATA BLOCK WRI TTEN : 101110 1 

2 0 3 2 0 FAULT LEVEL 

0 0 0 

FCO (ODD) 

FCI (ODD) 

FC2 (ODD)

' I F­
0 FAULT CODE 

ERCC TRAP INPUT: 1010101 
ERROR : DATA BIT 3 

FAULT CODE CREATED : I ID 

Figure 4: Another example of encoding and decoding data composed of 4 bits in a 7-bit 
word. Jn this case an error lws been detected; the fault code of 110 indicates an error in 
data bit 3. 

3 2 0 7 6 5 4 3 

0 0 0 0 0 

I~ 
PARI TY GENERATOR INPUT : 

PAR! TY OUTPUT : 


PARITY/DATA BLOCK WRIT TEN 


3 2 0 7 6 5 4 3 2 

0 0 Q 0 

1 f F 
0 0 FAULT CODE 

ERCL TRAP INPUT : 


ERROR : 


FAULT CODE CREATED : 


for larger word lengths . Initially, per­
formance increases as the data word 
length becomes longer, up to N = 31. 
It is possible to correct single-bit 
errors in words with 8 data bits and 
four additional parity flags , an 
overhead of 50 %. Single-error cor­
rection of 16 bits requires five flags, 
an overhead of 32 % . 

In the case of an 8-bit system, an 
overhead of 50% may seem exorbi­
tant, but it can pay off rapidly. 
Assuming that with correcting logic 
in operation, single errors are virtual ­
ly nonexistent, it may well be possible 
to realize a decrease in loading time 
by a factor of 2, 5 or even 10. lt is true 
that 1.5 times as many bits are being 
moved into and out of the storage 
medium, but if the data rate merely 
doubles, loading times will fall to 

Check Bit Data Positions 

0 0 ,1,2 (odd) 
1 0,2,3 (odd)
2 1,2,3 (odd) 

Table 3: Encoding 4-bit data into 7 bits 
is done by performing 3 distinct parity 
checks on the 4 data bits. Each of the 3 
c/1eck bits corresponds to the parity 
value of t/1e data positions shown here. 

0 PAR ITY LEVEL 

0 

PBD (ODD) 

PBI (ODD) 

PB2 (EVEN) 

PB3 (ODD) 

0101011 0 


1010 


1010010101 10 


0 FAULT LEVEL 

0 

FCO (ODO) 

FCI (ODD) 

FC2 (EVEN) 

FC3 (ODO) 

101001110110 

DATA BIT 5 

1100 

Figure 5: Encoding and decoding for data consisting of an 8-bit byte. Four bits are used for error checking: the possible fault codes 
are given in table 6. 
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FREE Catalog 

New 4-way relief from problems with 
minicomputer supplies and accessories. 

1. One-stop shopping. 
Inmac {formerly known as 

M1nicompuler Accessories 
Corporation) has a catalog 
of over 1000 products.Every­
lhing from racks and line­
printer paper lo conneclors 
and cables. Each designed 
lo help keep your minicom­
puler or word processing 
syslem up and running. 
2. Hassle-free ordering. 

lnmac lels you order by 
mail or phone. So keep lhis free 
catalog close. It makes those once-tough tasks like 
ordering your magnetic media easy, fasl and foolproof. 
3. Fast shipment of just the quantity you need. 

lnmac ships your order wilhin 24 hours from cenlers in 

California , New Jersey and Texas. In a bind? Call us for lhe 
many special services thal can get your products lo your 
installation even faster,with no minimum-order requirement. 
4. Fleld-proven qualily means precision performance. 

lnmac guarantees every product in lhese 70 pages for 
at least 45 days. And even some for up to ten years. 

• Send for your FREEiUITICJC lnmac catalog or call 
~....,._~ "'--·-·'N " ······-- ..·~····- (408) 727-1970 today! 

2465 Augustine Drive. P.O. Box 4780. Santa Clara. CA 95051 
'If 1979 ln!ernat1onal M1nC'ompute1 Acr:cssor1cs Corpo1a1ton 

.. 
"!- ­
·"'~ 
~ ·--....__ .. ______ 

~«,,~\ from ads 
6809 SINGLE-BOARD COMPUTER 

S-100 bus 

• 	 IEEE S-100 Proposed Standard 

• 	 2K RAM 

• 	 4K/8K/16K ROM 

• 	 PIA, ACIA Ports 
• 	 adsMON; 6809 Mon itor Availab le 

P.C. Board & Manual Presentl y Available 

ALLPCBOARDSFROMADSARESOLDER 

MASKED, WITH GOLD CONTACTS, & PARTS 

LAYOUT SILK SCREENED ON BOARD. 

Add 50q: postage & handl ing per item. 

JIJ. residents add sales tax . 


Sound Effects . .. Sound Effects . .. !!! 
© nOi)CrilJl(i:=t . i © OOi)i:rild<i:=t ii 

S-100 bus 	 Apple I l1m bus 

ADD " SPACESHIP" SOUNDS, PHASERS 
GUNSHOTS, TRAINS, MUSIC, SIRENS, ETC.! 
UNDER SOFTWARE CONTROL!!! 

• 	 Soundboards Use GI AY 3-8910 l.C .' s to Gen erate 
Programmable Sound Effects. 

• On Board Audio Amp. Breadboard Area With + 5 & GND. 

• Noise Sources • Envelope Generators • 11 0 Ports 

PCB & Man ual : ·39.95{NM); • •34.95(NM II) 

!!!!!!ATTENTION APPLE II USERS!!!!!! 
Assembled and Tested NM II Units Now Available!!! 

Call or Write for Details. 

Ackerman Digital Systems, Inc., 110 N. York Road, Suite 208, Elmhurst, Illinois 60126 (312) 530-8992 
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04 03 02 01 00 15 14 13 12 II 10 09 08 07 06 05 04 03 02 01 00 PARITY LEVEL 

0 0 0 0 0 0 0 0 0 0 0 

CBO (ODO) ~ CB I (EVEN) 

CB2 (ODD) 

CB3 (EVEN) 

CB4 (ODDl 

PARITY GENERATOR INPUT : 01000100 1001110 I 

PARITY OUTPUT : 01110 

PARITY/DATA BLOCK WRITT EN: 0111001000100 10011101 

Figure 6a: Encoding of 16-bit data using five bits for error checking; this results in a 21-bit data word being written to the peripheral 
device. Check bits based on even parity are set to 1 if there are an even number of ls in the corresponding data-bit group; an odd­
parity check bit is set to 1 if the number of ls in its data-bit group is odd. This figure. figure 6b, and table 8 originally appeared in 
slightly different form in Electronics magazine, November 13, 1975, page 135. Copyright © McGraw-Hill Inc , 1975. 

04 03 02 01 00 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 FAULT LEVEL 

0 0 0 0 0 0 0 0 0 0 0 0 

FCO (ODD) 

FCI (EVEN) 

FC2 ( OODl 

FC3 (EVENl 

FC 4 (ODDl 

l l 
0 0 0 FAULT CODE 

TRAP INPUT : 0 11100000010010011 101 

ERROR: DATA BIT 14 
FAULT CODE CREATEO: 00101 

Figure 6b: Decoding and checking the 16-bit data , 5-bit parity-check word from figure 6a . Bit 14 has been transmitted erroneously: 
therefore a fault code of 00101 (reading from check bit 04 to bit 00) is generated. A complete list of possible fault codes is given in 
table 8 (in reverse order, reading from check bit 00 to bit 04). 

Encoding for 8 and 16 bits is shown 
Check Bit Data PositionsFault Code Error in figures 5 and 6. The detailed parity 


000 no error detected 
 tests for these appear in tables 5 and 7 0 0,1,2.6 (odd) 
001 check bit O 1 0,3,4,6,7 (odd)respectively. The fault-code look-up 

2 1,3,5,6,7 (even) 
011 data bl( 0 
010 check bit 1 

tables are shown as tables 6 and 8. 3 2.4 .5.7 (odd) 
100 check bit 2 This 16-bit system was developed by 

101 data bit 1 
 the Data General Corporation . It will Table 5: Encoding of 8-bit data re­110 da ta bit 3 

quires the use of four parity bits tocorrect single-bit errors throughout 
the entire word, and will reportedly 

111 data bit 2 
allow single-bit error correction. Th e 

Table 4: Look-up table of fault codes correspondence of each check bit totrap an average of 97% of the multi ­
specific bits within the 8-bit data byteused by the 4-bit into 7-bit encoding ple faults that occur. Eight-bit coding 
is shown /1ere.scheme. The fault code tells the error­ logic has been verified in macro­

correcting logic where the error has oc­ assembler routines on a DECsystem
curred. 

10 by my associate Stephen J Gross, 
who is now at Stanford University . 

75 % of the initial value. A ten-fold Error-Reducing Hardware Worst-case data path for both 8-bit 
increase in data rate decreases loading Hardware implementation utilizes and 16-bit error checking and correc­
time by 85 o/o. Sixteen-bit systems are standard 7400 series transistor­ ting amounts to about 120 ns delay . 
even better suited to the use of error transistor logic (TTL) . Schematic Certainly, this interval is short 
checking and correcting systems diagrams are shown in figures 7 and enough to prevent it from imposing 
(ERCC), though the majority of 8. Parity encoding and decodi ng is ac­ any constraint at even unusually high 
microprocessors in use today operate complished with 9-bit parity trees (us­ data-transfer rates . It should be clear 
with an 8-bit data word. ing a 74180 parity generator/ tester). that when handling errors, operation 
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Circle 192 on inquiry card. 

PET TWO-WAY RS-232 

and PARALLEL 


OUTPUT INTERFACE 


SADI · The microprocessor based serial and parallel 
in terface fo r th e Commodore PET. SADI allows you to 
connect your PET to parallel and seria l printers , 
CRT's, modems, acoust ic couplers , hard copy termi ­
na ls and other computers. The seria l and para llel 
ports are independen t allowing th e PE'J" to commu ni· 
cate with both peripheral devices simultaneously or 
one at a time. In addition. the RS-232 device can com· 
municate with the paralle l device . 

Special Features for the PET In terface incl ude: 
Convers ion to true ASCII both in and out 
Cursor contro ls and function characters 
specially printed 
Selec table reversal of upper and lower case 
PET IEEE con nector for daisy chaining 
Addressa ble· works with other devices 

Special Feat ures fo r the seria l interface include: 
Baud ra te selectable from 75 to 9600 
Half or fu ll duplex 
32 charact er buffer 
X-ON, X-OFF automatically sent 
Selec table carriage return delay 

Special Features for the pa rallel interface include: 
Data strobe · either polarity 
Device ready · either polarity 
Centronics compatible 

Complete w ith power supply, PET IEEE cable, RS-232 
connecto r, parallel port connector and case. Assembled 
and tested. 

SADla (110VAC) $295 

SADle (230VAC) $325 


CONNECTICUT microCOMPUTER, Inc. 
150 POCONO ROAD 


BROOICFIELD, CONNECTICUT 04104 

TEL· (203) 775-9659 TWX: 710·456·0052 

v1U &N O W/ C ACC[,T[O · UNO &CCOUWf JlfU1119Ut , 0,HllATIC* O&U 4M0 llOM 0"0P . 
&DD I l _.UI OllllOVI '°" ~ l"I ... • H&Jl(Q..I ... - FO'llllM OltOl•I J.()0 10% '°" Al • ~OITAO( . 

• 	 Highest posslble quality 480x512"8 dlgltal '4deo 
Image presently available on the mari<et 

• 	 Input capability from lV camera or other sources 
• 	 Variety ol synchronlza~on choices 
• 	 2 oclcctable video A/ D conversion circuits 
• 	 Choice or 1. 2. 4, 8. t6 or 32 bits per pixel 
• 	 32K-byte Image memory on the basic system 
• 32. 64, 128 & 256K byte system capacity 
• Ughtpen Input 
• 	 Photographic trigger control Input 
• So~ selectable system parameters 
• Interfaces for TRS80 and other processors 
• 	 Comprdlenslve Une of acc.,.sorles, monitors and 

support soflwore 

I 
SEND FOR FREE CATALOG 

DIGITAL GRAPHIC SYSTEMS 
441 California Ave. , Palo Alto, CA 94306 415/494-6088 
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EVEN 
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Figure 7a: Schematic diagram of electronic logic that encodes 8-bil dafa. Unused input pins on the 74180 parity -generator and tester 
devices are connected to ground. 

Figure 7b: Schematic diagram of circuit fo r trapping errors in the 8-bit data encoded by th e circuit in f igure 7a. The 12-bit word 
received fro m the peripheral device is separated into 8 bits of meaningful data and 4 bits of parity-checking data . Unused inputs on 
the 74180s are grounded. 

of the error checking and correcting bi ts, the genera ti on and interpreta­ interface modification is necessary. 
apparatus is rapid enough to make it tion of these flags are contained en­ Additional data-transfer logic is re ­
enti rely transparent to the processor tirely within the error-processing quired to deal w ith the parity bits. 
and the system bus. system. (See figure 9. ) The parity bits T he circuits in figures 7 and 8 create 

Though the underlying theory re­ do not appear on .the bus and are not parallel da ta which must undergo a 
qui res the writing of additional parity seen by the processor; therefore no Text continued on µage 274 
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C@(fl'fl)(p>Q~ ====1 
APPLE II PARALLEL INTERFACE CARD 

John Bell Engineering Is announcing an Appte II microsystems
f>araHol lnlerlace Card. Thora ate lour 110 por ts wl1h 
hiindshalcfng loglc. The l)Oard has two 6522 versallle 
Interlace adapters and a 74 LS74 lor addressing and 
llmlng . Each 6522 has two fnlorval timers. This wlll ln­
lerface your Apple II to prlnlors, spoecn syn theslters, There is nothing like a 
keyboards.. and other John Bell Engineering products 
lnpu!s and ou1puts ar~ lil and CMOS com pa I Ible. 
PrlcH: 

79·295 Complore kl! $69.95 
79.295 Assembled S79.95 DAIm 

SOLID STATE SWITCH 

Now you can control the World! Switch lights on 1tnd 
oll lo' hom8' securh.y, compulftf controlled disco llghl 
shows . Turn your printer on only when needed. The 
Switch can handle 720 watts ~\20 VAC 6 AMPS). Its In· 
pul is TTL compallble {~V-2MA) , Isolation 1500VOC. 
The cheui1 bOard is 2" square on the one channel kll 
and 2:":it a·· on the .ti channel unit . 
PrleH: 

1 Channel 1cll $9.95 assm. S1 2.50 
4 Ch9nnel kll S3A .95 assm. $A4.95 

A lo D D lo A CONVERTER 

John Bell Engineering now has avallable an Analog 10 
Oigltal and Olgltal 10 Anal~ Converter Board. Fea1ues 
low cost medium speeo (50,000 conversions per 
secoru:I) for applicallons such as speech recording and 
music synlheslzlng. Sing le powor ( + 5) roQulrod. 
Parallel lnpuls and outpuls Include 8 data bits. slrObe 
Hnu. and latches. Analog lnpu1s and outputs are 
modlum Impedance zero to flvo itoll range. 
Prlcu: 

79·287 Kit $49 95 
79-287 Assembled S69,95 

PRODUCTS AVAILABLE FROM: 

JOHN BELL ENGINEERING 
Drive. 

DEPT. 4 
REDWOOD CITY, CA 94064 

P.O. BOX 338 

(415) 367-1137 

224 SE 16th St. AMES, IA 50010"DO 6'1. SA.LES TA.t. IN CALllORNfA. ANO SU10SHfPPtHO 4 HANOI.ING FOA OROERS 
tESS THAN t 20. A.DD 4% FOR VJS.4 OR I.I C 

P.O. BOX687 (515) 232-8187 J B ENGINEERING 

A complete disk system for the Rockwell Aim 65. Uses 
the Rockwell Expansion Motherboard. Base price of 
$850 (U.S .} includes controller with software in Eprom, 
disk power supply and one packaged Shugart SA400 

At first it appears to be an IBM 
Selectric '"'. It is ! A standard keyboard, 
familiar operation that does such a 
good job on day-to-01zy typing. Look, 
closer. There are extr a controls:CON­
TRDL ESCAPE DELETE REPEAT 
ABORT TEST. The full functions of a 
communications terminal. It is! Con­
nect the cable to your system's 
RS232C connector and quick as a 
blink you can conununicate. Input 
and receive? That's right. It's a 
printer, too. And, what a printer ! 
Sharp, neat, clear impressions. IBM 

I 

Western 1/0 7750 E. Redfield Road Scottsdale, Arizona 85260 Area Code (602) 948-3162 
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Selectric •M quality,whether typed by hand or by your computer. 'fypewriter 
yes, conununicator yes, printer yes. All three beautifully packaged in a 
single machllle for $1595. 

Buy one, tod;cy, and expand your present system with the flick of a 
switch . In the blink of an eye. 

Weslernl/O 




IC9 
7486 

DO 

DI 

02 

03 

D4 

05 

D6 

D7 

FD 

F l 

F2 

F3 

ICll 2 

7404 
a 

I I 

1,, ~J-
b 

5 
23 4 I I 

13 
15 r2 !Cl3A 

15 17 7420 

22 
B 3 4 

5 
6 

21 c !Cl4 8 
9 

74 154 6 7 

20 D 10 11 

12 
14 

p:: 7 
8 

16 
14 

4 

6 
3 

c 8 
5 

d 10 
9 

e 12 

II 
f 2 

"ta 4 

't 

2)~ 

4,~s) 9b 6 

10,~ 
9) 9c 8 

13,~ 
12) 9d II 

31,~ 
2 ) IOa 

64\~s) IOb 

10,~g) IOc S 

13\~ 
12 ) IOd 11 

! CIO 
7486 ,-----------C> 

!C l2 
7404 

DO 

DI 

02 

D3 

04 

D5 

06 

07 

MULT I PLE 
SIT 
ERROR 

Figure 7c: Schematic diagram of the circuit which corrects single-bit errors trapped by the circuit of figure 7b. Multiple-bit errors are 
made known to the processor, but cannot be corrected using t/1is scheme. 

"Everything should be as simple as possible, 
but 110 Sill1pler" - Einstein 

DR. Doss·s JouRNAL (Software and systems for small computers) 
P.O. Box E, Dept. H8, Men lo Park. CA 94025 • $15 for JOissues · Send us your name, address and zip. We'll bill you. 
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TERMINALS 

FROM TRANSNET 


PURCHASE FULL OWNERSHIP ANO LEASE PLANS 
PURCHASE PER MONTH 

DESCRIPTION PRICE 12 MOS. 24 MOS. 36 MOS. 

LA36 DECwriter II .. . .. .. ... $1 ,695 $162 $ 90 $ 61 

LA34 DECwriter IV . . . . . . . . . 1,295 124 69 47 

LA120 OECwriter Ill KSA . . . 2,495 239 140 90 

LA180 OECprinter I . . . . . . . 2,095 200 117 75 

VT100 CAT DECscope . .. ... 1,895 182 101 68 

VT132 CRT OECscope . . . . . . 2,295 220 122 83 

DT8011 DATAMEDIA CRT . . . . 1,895 182 101 68 

T1745 Portable Terminal . . . . 1,595 153 85 57 

Tl765 Bubble Memory Terminal 2,795 268 149 101 

Tl810 RO Printer . . . . . . . . . . 1,895 182 101 68 

Tl820 KSR Printer . . . . . . . . . 2,195 210 117 79 

Tl825 KSR Printer . . . . . . . . . 1,695 162 90 61 

AOM3A CAT Terminal . . . . . . 875 84 47 32 

QUME Letter Quality KSR . . . 3,1 95 306 170 115 

QUME Letter Quality RO . . . . 2,795 268 149 101 

HAZELTINE 1410 CRT.. ..... 875 84 47 32 

HAZELTINE 1500 CRT . . . . . .. 1,195 115 64 43 

HAZELTINE 1552 CRT. .... . . 1,295 124 69 47 

DataProducts 2230 Printer . . 7,900 757 421 284 

DATAMATE Minl Floppy . . . . . 1,750 168 93 63 


FU LL OWNERSHIP AFTER 12 OR 24 MONTHS• 10% PURCHASE OPTION AFTER 36 MONTHS 

ACCESSORIES ANO PERIPHERAL EQUIPMENT 
ACOUSTIC COUPLERS • MODEMS • THERMAL PAPER 

RIBBONS • INTERFACE MODULES • FLOPPY DISK UNITS 
PROMPT DELIVERY • EFFICIENT SERVICE 

[I] TRiNSNErCoRPORATION 
1945 ROUTE 22, UNION, N.J. 07083 

201-688-7800 
TWX 710·985·5485 

INFINITE BISH: 

For MOD I TRS-80T"' Tape and Disk Systems 

Extensions to Level II and Disk BASIC $49.95 

Full MATRIX Functions - 30 BASIC commands! ! 

Mathematical and common matrix functions. Change arrays in 

mid-program. Complete array handling. Tape array read and write, 

including strings. Common subroutine calls. 

Over 50 more STRING Functions as BASIC commands!! String 

manipu lat ion, translation, compression, copying, search, screen 

control , pointer man ipulation and utility functions . Includes 

multikey multivariable machine language sorts. Load only machine 

language functions that you want ! Where you want in memory! 

Relocat ing linking loader! More than you ever expected!! 

oo BUSINESS (Requires Infinite BASIC) $29.95 

20 Business oriented functions Including: 

Printer Automatic Pagination with headers and footers! 

Packed Decimal Ar ithmetic ( + ,-, •,1) 127 digits! 

Binary array searches and hash code generator ! 

COMPROC Command Processor for Disk Systems $19.95 

Auto your disk to perform any sequence of DOS commands, 

machine language loads, BASIC, memory size, run program, 

respond to input statements, etc. Single BASIC command file 

def ines execution! Includes auto key-debounce, screen print and 

lower case software driver. 

REMODEL + PROLOAD Specify 16, 32, or 48K Memory $34.95 

REnumber any portion or all of BASIC program. MOve any port ion 

of program from one locat ion to another. DELete program lines. 

MERGE all or any port ion from tape. Save and verify portion or 

all of combined merged programs to tape. 

GSF (Specify 16, 32, or 48K) $24.95 

18 Machine language routines. Includes RACET sorts. 


CONTROL THE WORLD 

THROUGH A EIA RS·232C PORT 


ALI has designed a new conlrol syslern lhal uses a slandard serial porl 10 commun1cale lo o'"r 
1000 oulpul pomls and read over 1000 lnpul 11Drn1s W1lh lhos syslem you can now conuo1 rela)" . 
hgh1s . rno1ors . DI A. and sense pholo eyes . vollage . sw>1ches. AID. keyboards and a 101 more All 
lhis conlrol over asingle RS·232C link' All ti lakes 1s a s1andard RS·232C porl and one or more ALI 
conlrol modules . per your 110 requlremenl Up 10 225 modul!s can be connecte<l lo a single EIA 
RS· 232C port. 
The modules consist ol an 110 CONTROL COMMANDER lly llsell or In con1uncllon w11h one ol l ~e 
specific 110 mlerface lloards Each 110 CONTROL CO MMANDER has aTTL inpuls and 4 TTL out · 
puls. plus all of 1he circui try necessary for proper address decoding and commun1ca11ons ltmlng . 
Each CONTROL COMMANDER 1s cryslal conlrolled lor h1ghesr accuracy and rehallll1ty Baud ra te 1s 
selectallle 1rom 150 to 9600 baud 
Vanous peripherals can be plugged into lhe 110 CO TROL COMMANDER to handle specilrc 110 
functions ASSM KIT 
1/0 CONTROL COMMANDER $149 $129 

• 8 TIL lnpuls 
• 4 TIL oulpufs 
• 150 10 9600 Baud 
• Crystal controlled 

RELAY INTERFACE 120 98 

: ! ge: 1k~ivA~~(~t ~~1~~~~1a 1 ed 1npu1 s 
UNIVERSAL 1/0, KEYBOARD DISPLAY INTERFACE 190 152 

• Up 10 16 characler display 
• Up to 32 dig i1s d isp lay 
• Up 10 64 Individual lnpuls 
• Sense fu ll ASCII kerboard 
• Up lo 128 individua Ou lpulS 

ALPHA NUMERIC DISPLAY 179 155 
• 16 A lpha numeric displays 
• Males wilh UVKD 

THUMBWHEEL SWITCH UNIT 165 145 
• 8 Diglls BCO lnpuls 
• 32 Bits TTL input 
• Males wllh UVKD 

As you can see from lhe abo'e description , you can mix and match modules 10 meal vour speciltc 
requuemenls All lh1s and more over a single RS·232C link Tl\il above is onlv a oriel summary 01 
lhe avatlallle opltons 
TO ORDER CALL OR WRITE: 

PlJ AL INDUSTRIES 
• 15 Algonquin Trail , Oakland, N.J. 07436 

(201) 337-2030 l"'!!ll!PI 
• ~N J Residents add 5% sales lax • Dealers Inquiries ln1J1ted r.ai;.J 

DISH &DAT MERIE 'DSM' 

For MOD I and MOD II TRS-80™ 

Now you can sort an 85K diskette
FAST- in less than 3 minutes• - FAST 
Perfect for your mult i·diskette RANDOM file mailing lists, Inven­
tory, etc. Ideal for specialized report generation. Sort, merge or 
combination. Al l machine language stand-alone package ­
Efficient and easy to use. No separate key files required! Physical 
records are rearranged on diskette! Supports multiple sub records 
per sector including optional sector spanning . Sorts on one or 
more fields - ascending or descending. Sort fields within records 
may be character, integer, and floating-point binary. Provides 
optional output field deletion , rearrangement, and padding . 
·sort timings shown below are nominal times. Times will vary 
based on sort and system conf igurat ions. Nominal times based 
on Mod I 48K 4-drive configuration , 64 byte records, and 5 sort keys. 

TYPE FILE SIZE SORT TIME TYPE FILE SIZE SORT TIME 
(Bytes) (Sec) (Bytes) fSecl 

SORT 16K 33 SORT 340K 1081 
SORT 32K 49 SORT 680K 2569 
SORT 85K 173 SORT and 85K SORT + 1757 
SORT 170K 445 MERGE 1275K Merge 

DSM for Mod I (Minimum 32K, 2-drives) $75 On-Disk 
DSM for Mod II (Minimum 64K, 1·drive) $150 On·Dlsk 

Mod II Development Package $100 
Machine Language SUPERZAP, plus Editor/Assembler and 
Disassembler patches. 

Mod II Generalized Subroutine Facility 'GSF' $50 

CHECK, VISA, MIC, C.O.D. DEALER INQUIRIES INVITED ~ RACET COMPUTES ~ 
Calif. Residents add 6% WHEN ORDERING PLEASE 

Telephone Orders Accepted (714) 637·5016 ADVISE PUBLICATION SOURCE 702 Palmdale. Orange CA 92665 
TRS·80 IS A REGISTERED TRADEMARK OF TANDY CORPORATION 

Circ le 201 on Inquiry card. BYTE M•y 1980 265 



~"4~1;i!l'llibfJ;I•J 

The largest family 

of disk drives from 

the largest supplier, 


drives come 

complete with 


power supply and 

cabinet. 


TF-Pertec FD200. 40 track. use both sides - -............... $389 

TF-3 Shugart SA400. JS track. some as tondy ......... . .... $389 

TF-5 MPI B51 . 40 track 1 ................. . ................. $389 

TF-70 M1cropolis. 77 track with 1QSK of storage ............ $639 

TDH-1 Dual sided dnve. 35 hock . ... ... - . ... ........ ..... $499 


*MAX-DISC TWO* 

1 10 Megoby1e Hord Disk with 5 fixed. $6299 

~~~~~·~~ble with controller . · · · · · · · · · · · · · · · · · · · · · · · · · 

Maxi Disk 2: 10 Megabyte (fixed) ................ $5349 
WinchesterlechnolOQY - · ······ ·· · · ·· · · $

695
77 !rocks of Storage includes new DOS• ..•..•........... 


PRINTERS 
DP800 Anodex. 80 column. 112cps . . . . . . .. . . . . . . . . .. . .. . $950 
LP779 Centronics 779 ....... . ..... .. .. ................. $1069 
LP730 Cen lronics 730 ... ..... .................. . . ... _. _. $950 
LP700 Centronics /00-1 ................... .. ........... $1495 

LP701 Centron1cs 701 -1 . ............. ....... . .......... . $1759 

LP702 Centronics702-2 . . ... .. . ... . .............. $1995 

SPW-1 SpinwrltAr-NEC .. .......... . ........ . ... . . $2599 


NEW! LINE PRINTER 

BASE 2 


Bose 2 Printer 80. 132 col.. g raphics 
60 LPM w1fh tractors . ... . .. . . _.... . . . ... . ..... $649 

* DRIVES FOR ANY MICROCOMPUTER"" 

Does not include power supply & cabinet. 
MOD II DISK DRIVES NOW AVAILABLE 

Pertee FD200 ............. . ...... . .. .. . _. . .............. $282 
Pertee FD250 (dual head) ........... .. .... .. .. .... ..... . $399 

Shugart SA400 (unused) .. .. ....... .. . ...... ............ $286 

Shugart SABOO ......................................... $479 

MPI 851 .. . . . ... . . . . .... . . . . .. . . ..... . .................. $279 

Mf'I B52 ... ... •. .. ... ..... ...... . . .... . .. . . .... .. ... . ... $349 


SOFTWARE 

New DOS• with over 200 modifications and 

correct ions lo TRS-DOS ....... .. ... . . ... .. ..... , . . ...... $99 

New DOS· '30 track . .. .... . ...... ...... . .. .. . ........... $110 

AJA Word Processor . .. . .... .. ... . . •. ......... . ... .... . .. .. $75 

AJA Business Program ........ . ....• . . .... .. .. . ..... . .... $250 

Rocet lnf1nile Basic .... ...... .... ........ . ............. $49.95 

Disk Drive Al ignment Program . . ..... . .... .. .......... . .. $109 

Radix Dalo Bose Program ... ... . . ...................... $99.95 

Electric Pencil ....... . ........ . . . . . . ....... .. . ...... .. .. $150 


All PRICES CASH DISCOUNTED. FREIGHT FOB/ FACTORY 

MICROCOMPlJER 

TECf-t.'Oi.OGY 
 A pporot. IncINCORPORATED 

Circle 329 'on Inquiry card. Circle 202 on Inquiry card . 
3304 W. MacArthur 731 O E. Princeton Ave. 

Sonia Ana , CA 92704 Denver . CO 80222 
(714) 979-9923 (303) 758-7275 

" See us at NCC, 
booth 69 " 
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Fault Code Error 

0000 no error detected 
0001 check bit 0 
0010 check bit 1 
0011 data bit O 
0100 check bit 2 • 
0101 data bit 1 
0110 data bit 3 
0111 data bit 6 
1000 check bit 3 
1001 data bit 2 
1010 data bit 4 
1011 all data and parity set to logic 0 
1100 data bit 5 
1101 multi bit error 
1110 data bit 7 
111 1 multi bit error 

Table 6: Look-up table of fault codes used by the 8-bif to 
12-bit encoding scheme . Setting of the check-bit-2 fault code 
(indicated by an asterisk) shows that all data and pa1ity bits 
are set to logic 1. 

Check Bit Data Posi t ions 

0 2,5,10,11 ,12,13,14,15 (odd) 
1 4,5,6,7.8,9, 10, 15 (even) 
2 1,2.3,7,8,9.14, 15 (odd) 
3 0.2,3,5,6,9, 12, 13 (even) 
4 0, 1,3,4,6,8, 11 ,13 (odd) 

Table 7: The 16-bit encoding scheme uses 5 parity bits that 
enable single-bit error correction. Each parity-check bit per­
forms its check operation upon the data-bit positions shown 
here. 

Fault Code Error 

00000 no error detected 
00001 error in check bit 4 
00010 error in check bit 3 
0001 1 error in data bit 0 
00100 error in check bit 2 
00101 error in data bit 1 
00110 multiple-bit error 
00111 error in data bit 3 
01000 error in check bit 1 
01001 error in data bit 4 
01010 all data and parity set to logic 1 
01011 error in data bit 6 
01100 error in data bit 7 
01 101 error in data bit 8 
01110 error in data bit 9 
01111 multiple-bit error 
10000 error in check bit 0 
10001 error in data bit 11 
10010 error In data bi t 12 
10011 error in data bit 13 
10100 error in data bit 14 
10101 all data and parity set to logic 0 
10110 error in data bit 2 
10111 multiple-bit error 
11000 error in data bit 10 
11001 multiple-bit error 
11010 error in data bit 5 
11011 mult iple-bit error 
11100 error in data bit 15 
11101 mult iple-bit error 
11 11 0 mu ltiple-bit error 
111 11 multiple-bit error 

Table 8: Look-up table of fault codes used by the 16-bit to 
21-bit encoding scheme. The codes are shown here in order 
from check bit 00 to bit 04 , reversed from the representation 
in figure 6. 
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Data Output 
Address Input 7 6 5 4 3 2 1 0 

00000 0 0 0 1 0 0 0 0 
00001 0 1 0 1 0 0 0 0 
00010 0 1 0 1 0 0 0 0 
00011 0 0 0 0 0 0 0 0 
00100 0 1 0 1 0 0 0 0 
00101 0 0 0 0 0 0 0 1 
001 10 00110000 
00111 00000011 
01000 0 1 0 1 0 0 0 0 
01001 0 0 0 0 0 1 0 0 
01010 11010000 
01011 00000110 
01100 0 0 0 0 0 1 1 1 
01101 0 0 0 0 1 0 0 0 
01110 0 0 0 0 1 0 0 1 
01111 0 0 1 1 0 0 0 0 
10000 0 1 0 1 0 0 0 0 
10001 00001011 
10010 0 0 0 0 1 1 0 0 
10011 00001101 
10100 0 0 0 0 1 1 1 0 
10101 1 0 1 1 0 0 0 0 
10110 0 0 0 0 0 0 1 0 
10111 00110000 
11000 0 0 0 0 1 0 1 0 
11001 00110000 
11010 00000101 
11011 00110000 
11100 0 0 0 0 1 1 1 1 
11101 0 0 1 1 0 0 0 0 
11110 00110000 
11111 0 0 1 1 0 0 0 0 

Table 9: Truth table which is programmed into a program­
mable read-only memory for use in the electronic circuit of 
the 16-bit error-checking and correcting system. 

Number Type +5 V GND 

IC1 74180 14 7 
IC2 74180 14 7 
IC3 74180 14 7 
IC4 74180 14 7 
IC5 74180 14 7 
IC6 74 180 14 7 
IC7 74180 14 7 
IC8 74 180 14 7 
IC9 7486 14 7 
IC10 7486 14 7 
IC11 7404 14 7 
IC12 7404 14 7 
IC13 7420 14 7 
IC14 74154 24 12 
IC15 74180 14 7 
IC16 74180 14 7 
IC17 74180 14 7 
IC18 74180 14 7 
IC19 74180 14 7 
IC20 7404 14 7 
IC21 74180 14 7 
IC22 74180 14 7 
IC23 74180 14 7 
IC24 74180 14 7 
IC25 74180 14 7 
IC26 7488 16 8 
IC27 74154 24 12 
IC28 7404 14 7 
IC29 7404 14 7 
IC30 7404 14 7 
IC31 7486 14 7 
\C32 7486 14 7 
IC33 7486 14 7 
IC34 7486 14 7 

Table 10: Power supply connections for integrated circuits 
used in electronic logic described in this article. 

VEDITCP/M 

Visual Editor 


Now Edit 5 to 1 O Times Faster 
in Word Processing, C-Basic, 

Fortran, Assembler and more. 

VEDIT is a customizable allows you to customize 
screen-oriented editor VEDIT to your screen char­
which ends tedious editing acteristics and keyboard 
of C-Basic, Word Process­ layout . You decide which 
ing, Fortran, Assembler and key or control code to use 
other text files. No longer for each cursor movement 
will you have to retype long or visual funct ion . Tab key 
lines, and cumbersome allows Insertion of tab char­
commands and editing acter or spaces to settable 
errors become a thing of tab positions. Lines longer 
the past. You simply move than the screen are elo­
the cursor to any place in quently handled by writing 
the file and make necessary them on multiple screen 
changes by typing new text lines and indicating in the 
or hitting a function key. first reserved column those 
VEDIT provides a full array that are continuat ion lines. 
of easy to use cursor move­ Continuation lines are auto­
ments, including zip to the matically created as 
end of line. Function keys necessary wh ile you type. 
allow for character deletion, Sophisticated disk buffer­
line deletion , and lines to ing can do automatic 
be concatinated or split. READ and WRITE com­
For full flexibility , the mands for files larger than 
normal set of ED the available main memory 
commands is included, plus space. Good program doc­
macros with imbedded umentation is encouraged 
visual mode and text move. because now all ed iting 

becomes natural and easy. Special Features: Included 
is a setup program which 

Availability: VEDIT is available immediately for CP/M 
Systems with any memory mapped displays, including the 
VDM, SSM or Matrox boards, or Piiceon 1/0 mapped dis­
play board. Please call or write on ava ilability for VDM 
8024 (May), smart CRT terminals, Sorcerer (May) and the 
TRS-80 (June) . 

Ordering: Specify memory or 1/0 mapped, 8080/ Z80 or 
Z80 code versions. All packages include 8" disk , VEDITS 
(all features of VEDIT except regular ED-l ike commands). 
customization program and documentation on disk. 

Standard Package: Disk with VEDIT &manual ....... $100 
Deluxe Package: All versions of VEDIT & manual . ... $130 
Budget Package: VEDITS only, no manual ........... . $ 75 
Manual ... . . . .. ... . ... .... .. ..... . ........... . .... $15 

5% discount for money orders, certified checks. Mich­
igan residents ad 4% sales tax. Visa and Master Charge 
welcomed. 

Dealer Inquiries Invited :c;~~,1~ 1~ ~~~:;.a;,~,~· ~r~:~~~e;;,;:~.~:~~ · 

CompuView

Products Inc. 


1531 JONES DRIVE e ANN ARBOR, MICHIGAN 48105 
CALL ANYTIME: (313) 996-1299 
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u 0~9 
THE ONLY 


SYSTEM OF ITS 

KIND YOUR 


MICROCOMPUTER 

WILL EVER 


NEED! 

GLOBALT" 


DATABASE 

MANAGEMENT 


SYSTEM 

for 

PROGRAMMERS. ACCOUNTANTS. BOOK· 
KEEPERS . DOCTORS . LAWYERS , PUB · 
LISHERS . SCIENTISTS . MAN UFAC · 
TURERS. WHOLESA LERS . RETAILERS . 
MANAGERS . LANDLORDS . REAL ESTATE 
AGENTS . TEACHERS . STUDENTS. ETC . 

Extremely comprehensive, versatile 
user-oriented management system for 
d atabase creation and list main· 
tenance . Runs un d er CP/M •and 
CB A SIC2 .. on a micro c o mputer 
system in on ly 40K RAM. 

Completely user-def ined file struc tu re 
with sequential , random and linked file 
maintenance; user-defined number of 
fields; data transfer between records; 
automatic high spee d search 
algorithms with global search lune· 
lion ; bu il t-in ISAM ; fast sort/ merg e 
ut ility; record selectab le output can be 
formatted (w ith /without headings, col · 
umn ti t les, totals, etc.) and printed on 
various forms (labels , envelopes , 
preprinted forms, etc .); links to CP/M 
comma nds or prog rams w ith 
automatic return to Global ; provides 
s tatus reports on d iskette, data file and 
hardware environment : disk used as 
extended memory. 

Supplied on standard 8" IBM disk (inquire about 
other formats) , complete with BASIC subroutine 
library in source code , with s295 
comprehensive manual. 

MANUAL ONLY ... $25 
Sh1pp1ng $2.00 

·Trademark of 
D1g11at Research Add { Cs~e°s Ta~ 00 

where applicable••Trademark of 

Sofl ware Systems 

DEALER INQUIRIES INVITED 

r~OBAL 

~RAMETERS 
1505 Ocean Ave., Brooklyn, N.Y. 11230 

212/252-5002 
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Figure Sa: Schematic diagram of the circuit to encode 16-bit data into 21-bit words co11­
taining 5 parity bits. 
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Call now for a quotation 
(312) 733-0497 

U.S. ROBOTICS, I NC. 
1035 W. LAKE ST. 

CHICAGO, ILL. 60607 

LA34 PENRIL 300/1200 

Connect your TRS-80, 
Apple or ANY other 

computer to the phone 
lines with the . .. 

USR-330The 550 BANTAM 
from Perkin-Elmer DECwriter IV MODEM 

0 riginate/Auto-Answer 
Originate/ 

Auto-Answer 

$799 
Tabs 
~199 $799 

• 0-300 or 1200 baud 

Modem 

All the features of the 
Hazeltine 1400 & 
LSI AOM-3A plus 

• 132 co lu mns 
• 10, 12. 13.2. 16.5 

charact ers/ inch 
• 2. 3. 4. 5. 6 or 12 lr nes/ rnch 
• Optional tractor reed 

• Bell 212A & 1031113 
compat ible 

• 1 year wa r ranty 
• Stand alone 
• RS232 

FCC cer11lied for direct 
connection to phone lines via 
s1andard ex tension phone 
1ack 

• Upper/Lower Case 
• 7x10 Charac1e.- Matrix 
• Wh ile or Black Characters 
• Transparent Mode 
• Addressa ble Cu rsor 
• Tab Function 
• Backspace Key 
• Sh1lllock Key 

• 11 0 or 300 baud 
• RS232C/ASC ll 
• Fric tion feed/ up to 15 .. 

wide paper 
• 9x7 dol matrix . 1mpac1 

prin t ing 
• Upper/ lower case 

• Fu ll duplex over vo ice 
grade phone lines 

• FCC certrf1ed fo r direct 
connecllon 10 phone lrn es 
via RJ 11 C voice jack 
(standard ex tension 
phone jack ) 

• 0· 300 Baud 
• Bell 10311 13 compatible 
• Sland Alone 
• RS232 
• 1 Year Warran1y 
• Crystal Contro ll d 
• Slate o l lhe Ari LSI crrcu11 y 

• Prinl Key • 5 stage ac ti ve lrl lers 
• Integrated Numeric Pad 
• Edrllng Functions 
• Extremely Compact. 

15.. W x19.. D x 14" H 

Teletype 
Model 43 KSR 

USR-310 Originate 
Acoustic Coupler 

• Si lent fan - free opera 11on $1049 
• 110 or 300 baud 
• RS232C / ASCl l 
• Prnfeed/ 8 1 ,"' H x 11 .. W 

paper 1s per fec t fo r llirng 
and copying 

• 132 co lu;:m:'n~s!ll...;.-J 
• Upper/ lower case. true 

descenders 
• Doi matrix . 1mpac1 pr inlrng .$159 

All products 
in stock! 

,..., 
..: ·------.. 

Graphics IPM converts your 
DECwriter® to a plotter ... 
... and a whole lot more!! 

• Vector graphics (automatic 	 • Communicate up to 

line generator) 1200 BAUD 


• 	 1320 x 792 dots per page • 1000 character butter 
• 	Bl-directional line feed with x-on/x-ott 
• Multiple character sets 	 • Easy to Install & plug 


(includes APL) compatible 

• Variable character styles • No mechanical changes 
• 	Multiple Interfaces requ ired 

including RS232 • Raster graphics option 
• 	Prin ts at 40 Characters/ • Software option 

second • Time share compatibility 

Graphics II for the DECwrlter II does everything 
your old DECwrlter did ... and a whole lot morel! 

Call or write today for more Information 

SELANAR Corporation (408) 727-2811 
2403 De La Cruz Blvd. Santa Clara, CA 95050 
OECwriter Is a registered trademark of Digital Equipment CorporaUon 

====ll?!l 
SOFTWARE 

FOR MECHANI CAL ENGINEERS 

• 	 PIPE FLEXIBILITY PROGRAM: $6000.00t with sophisticaled preprocessor. 

• 	 NEMA/API 817 REPORT PROGRAM: $1500.00". ts1eam 1urbines. 
conlri ruga l compressors allowable reactions. 

• 	 PUM.P· API 810 REPORT PROGRAM: $1500.00" .t pump nozzle allowable 
reacl1ons. 

• 	 PIPE REINFORCEMENT PAD PROGRAM: $2000.00t capaclly lor mull Ipie 
combinations o r pressures and temperatures. 

• 	 MTO CONTROL PROGRAM: $8000.00t malerlal rakeoll and conlrol for pipe, 
valves. fltlings for E and C companies, 

• 	 THIN WALL EXPANSION JOINT PROGRAM: $2500.00" .t 

WELDING RESEARCH COUNCIL, BULLETIN 107 PROGRAM: s1000.oo ·t 
curves nol Included. 

• 	 HELICAL SPRING COIL PROGRAM: stooo.oo· 
• 	 QUOTATION PRICING PROGRAM: $5000.00" develops pricing dala lor 

company selling Items conlalning many types and sizes. and prepairs fina l 
quotallon. 

NOTE: All programs are In standard Fonran 4 
t For Univac t 108 AO documentation S20.00. 
"For microcomputers. 

SUPPORT TECHNOLOGY & PRODUCTS, INC. 
P. 0 . Box 35797 
Houaton, Texas 77035 
(713) 988-6622. Telex 76-2306 
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Figure Sb: Schematic diagram of the circuit which traps errors from the encoded 16-bit data. Five error-detecting bits are sent to the 
error-correcting circuit of figure Be. 
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S-100, 6-PORT COMMUNICATIONS 


• 	 INTERFACES MULTI TERMINALS, COMPUTERS, 
PRINTERS, MODEMS, ETC. 

• 	 2, 4, OR 6 CHANNELS; 2 OPTIONAL RTC'S 

• 	 SELECTABLE 1/0 ADDRESS 
• 	 PROGRAMMABLESVNC. CHARACTERS 
• 	 SYNC AND ASVNC 
• 	 HARDWARE ERROR CHECKING (CRC·16, CCITT) 
• 	 COMPLIES WITH : EIA RS·232C STANDARD; IEEE 

PROPOSED s.100 BUS STANDARD 
FULL 6·PORT CONFIGURATION (ASSEMBLED ANO 
TESTED) . . . . . . . . . . . . . . . . . . . . . . . . $895.00 

For In form at ion , c o nta ct : Diann e Polk (70 3 ) 8 93-4 3 3 0 x JOO 

Inca, Inc.II 7916 Westp ark Drive r l Mclean. Virginia 22102 

BUSINESS &PROFESSIONAL SOFTWARE 

FOR APPLE II 


0 HOME FINANCE PAK I: Complete package $49.95 
n 8U0Cl T TIN' !Moan 11 1 1 ca.mp.1tb•M1H tlom' l1n1ncm WHt111. Al lct...., 11vr HI dt l •~ 11p lo JD b1utee1 

' ''""' AU1hlll • •Ptl'IWI 11\P.l.ltun 1w> by ~f'ybl't14 '" h t•I01t11t •c tudln11 GI (HfCK!O OK II l1t.1 tn~h "' 
utom1\ 1u.lly \Ulltd l "d COMp11td ¥1111J! b11drft1 8U0C( J PlCl~h.ltU btllh lllGnlhl~ ct•Mli /bUd'1fl1h.trmtC• 
"""'' •"d • ,,.. 10 d11t by mn111b 11t1fUI"'"' ot w1u1I c1nO Colo1 guptuc:~ dnpl1y nl upfnW'1 hv month 

u.i'!IS 

0 CHECKBOOK II Thi,""""'~• p1tg1 ..11 \' ffp1 c:nmpl•I• t .. cotd\ fl l " IC" ctrrclrdd~ pc. lll U1uqun d11ci 
'~''V \'(11•"1 •llltwi U\tl 10 ,...., "'' cornnl(lft t hl'(i IJIUjllOll' ind IK1pl"11 UllfOU.1'1 Up111 • n11y vor.r 1"h'CI 
l1• m thn prr ~ftned m•n111 111 1t11nimh,. i. ..._rnt 111 • 101 t i 11111 Um1111n ftlftll''""" 1kn ti• 11 1111111111 cnn1 
pl•ltll'" Th~ IVlltfll p1od11t•1 "p1d J.ttl\I 10 c.hu\ Mu Chite:t.. tc.fk tl'I rlttp l.ty 1Mo1pn111~1 Ll'l•ll.11" up l 
rdcwiti i.c1011on q IYHM'I lot 1lw 111tun1I• Hi th c1blldy 40 c.olurnn pn!'llO•I al d lf'C. li 119111t1 U• 10 11111 
tbfC h '" mnnth 11flll11P f1 trl _.cw1blt tiy I UDC £T p111A••• . $1 4 '!IS 

n	 sAV INCS AllCIM \IW'I 10 " ""P lr .-rt• ul dfp•1t1lfw111!idf1wal1 liar Ull lit 10 \h'11;1 it~911"11 Co mpltll 
1tu1d1 t.l!Gwn w1.1 u:'"'" 01 40 rol111t1n J•Mllf'• $ 14 '!I~ 

'lCAEDlf CARD Kup uin11n1 11 l your u1;1 wo.h th11,111p1ri. 0191t11td, m11" .Ind 4tipl1y1 ;i..-i1cti.,..1, 
l)lfmlllUI tnd \l't'ht4' chtttM ~U•ll •• 40 r l)!11mn p11ni.1 d11pl1y, Up Ut 10 \l'Shlftlr urh , Sl4 !S 

n THE UNIVERSAL COMPUTING MACHINE : $39.95 
A •\" p1ineu1111t11tblr cinmptihRt 1yil~R U!UCh1u·d aio.1111d • Ht IOW by 10 tok1111n I.all.. u,•• drlmt'i. ICIW 
•nd r oh1r1111 i••"'"' 111d eq~t•l'.l•n fo,11111111111 111 1111• comp11t1n11 "'•ch11M1 T.iblr 1llominHui1 hr n1ul11pl1td, 
dll'•dtd. 1ubl•iH:ll'd 1:11 1ddtd 1111 HIV • th•1 r lr-nt U111 un dr.hM ""'"''"d hmc:t11u1' u1111111on t i.• 1i.w 1111 
ci>bmtl putty '1111ohly..i1nblr 1..1up H11n4ml o l 11n 1~1., cosip.it11111 "1Ki1111M un b11 d•l•nl'd. ~vd. un1l'it 
111d Ht111d, with m w1 U1ou1 old d•"· ln1 Llll'11n' ( •ctllrnt 1111 u),111 fD11cutt. H1gmttring dt1u1111 1111lyrn 
bu•111t1, '"""u101y htl\, 111c:11n1r 11.a 1.1.11H:n\\ , •10dut1111111 11l.1111n1RC, p1oifc1 ceu ruam111101 "'011 !n1 ''"' 
RIODI~ , 11111ly1u tJf 1tpol11ng pr11blirm lhJI CHI h11 Hlllffd will! J l.t.h.11 Unlll{ur C.111\fl t llll'llltUlldl ~llllli'f' 'f't ll 
to SIC!~" le "'Y •l.rmtnt. dl•ntt 1h Y.a!Ull ind 1mm.rd1llff'f' '"' tllt 11ffrc:1 o n rlfh:rl 1 1bl~ w'111r1 E1u11# Hblf 
un bt p11nmt by m 1chu1t P• •H f11u1 d.r lumt JS coh11nn1I Olit • 40 ul\lmn pnn!ft r. T11111lor111 1r.u1 co~ 
, .. ,,. 1n u1 • U~IVEASAL COMP UTING MAl:HINE.. 

O COLOR CALENDAR : HI R ES c1Jlo1 tf•Dh•c.' i11pl1y i> I YIMI' pmci1ul o l•11d.1• Au1on11 11c 
1nult1pr.. '" '"' 1JI 1tpPht1"' f'Y""" Rtv.,.w ~I • tl.t11c• 1mponoM1 1 dill\, 1pp1111t1t11M"nn, 1n111\1""11n, b111h 
do•t. KM•n d.ilH. fie Owtl • lj '(Ht P•nOd Cuph1t t.IJ.rnd•I llUt kl d11n PmUf1 and ittl"~ill d11pl1y • 
W"1MIU•• 1•p1111 by m1Jnlh 1JI yo111 full tut d"W••bl!'llfUCh d1y·1 Miion lll'm m nPnt ld111t ltu 1nyon~ w1 1h 

• buwc11f-nd•1 • S.1'!195 

0 MICAOACCOUNTANT: 1'h111 •"'',.,,,,."' tar 1hr "'••11 uih b•runru a.wi1 "" d•uu: r 
.a(:11• n11 11111 d11uba.. Pnlry b11u1rll.H,m1, lhn •fl1cn• 11 1 11111if11il ll"tOrd~ 111d 01ad1JW 11'1)•11\ Oii te:C-lltl nt 
••bnrn, g.arr•I ltdp1 101111111'. 1rwnu. 111.d nprn~l. $ut'l'n 01 •O C1Jlf;1111n p11111111 11,1:1111 Jt.lttdk-1 up ID 
SOD 1411111111 ftntttft p.r-1 p•no d_ • P to 100 acc:nu11b Pr1;1gr1111 +mt111tllant mdurfr 4 1hor1 pr1mr1 ._, F11111'C11I 
Acc:nunt1nt • SA9 9S 

n THE MATHEMATICIAN : Complete package $39.95 
rJ MA.lRIX l\ fflllrlll pu1p1Jv> 111 1l1ty p1ofr11n tcu c:ampu11n11h1 dtt•rm•n.:1111 or """'"~ 11! 1 mu11:.. . 1• 

wrlJ o rhr 1d.h11111-. ltl il'I H 0 1m•nunuJ v i • I lll1UI tQU11!11n1 1 14 '!IS 

n Pt 01 1£A lD 	 Twr11 tl1mrnu11n1l pl11 11u19 11 I '"' f11 11C 11011 

[]flLDlli R JD 	 Tftll'f d 1mtl'l\IGHt\1n l .KI' IJ l• U.,1111 iny lnn.ablll luntbon. 1m11, A,pl1 II 
Hl ·AES . Sl -4 9!1 

n noors A ~111'1 .ll p111p11Y1 prognm li11 lllURH' l l(.l!l ly hAtllllf th• 501111110111111 .111y llr(Lll hflrl• f'lltLlilltHL , 
UiH•••du11c: 1111lr1prtla111J11 , . $14 .9S 

5fh' D FOil FllH Cl\TALDC An prepArtit 1un an H it Appl!! II wilh Qiu; Hd Appir.Milt ADM c..d • ..-i1 411( w.th 
DU I A0 .. 1 c..d 01'1111..d •ll tlt ll't l10nt ut l•il..d W!lh ur:h pragam C•llfo11u.1 1r\idfl llU idd &Y.% u1~, ~~ 5,,,,d ch~~ .. 
1)1 1nn 111 ~y mdri u1. 

SPECTRUM SOFTWARE 
P.0 , BOX lDB-l SUNNYV ALE. CAl lFO ANI A , 4081 

Circle 210 on inqu iry card. 

Look at its lacililies: 
•Transmits 128 

ASCII codes 
ecan d isplay last 30 
characters received 

eDisplays lull 
64-character ASCII 
set on clear 16­
segment LEDs 

e25-line RS232/ c 
compatible interface 

esingle 5V supply 
required at 400mA 
typical 

eno or 300 baud 
transmission selectable 

eParity codes, stop bits 
settable to your standard 

eobeys bell , cursor and 
. data format control codes 

-'Phone or write us for more delalls now: 

" GR ELECTRONICS . 
~- 1640 Filth Street, .,• 

.. ~'- Te~:;~~~e~C~~~'i ~:5:~+~! : • 
~' ' Telex : 65-2337 (BT Smedley SNM) . • 

FOR SERIOUS USERS 
OF 8080, 8085, OR Z80 COMPUTERS 

PRINTER WIZARD - Now add powerful capabilities to 
your pr inter . Free your computer for use while 
simu ltaneously pr inting backlogged output on a f irst ·in ­
first -out basis. Transparent operation without noticable 
slowing of t he computer . Allows continuous computer and 
printer operat ion on programs having sporadic output . Will 
backlog up to 100 pages when used with a disk system . 
Add s opt ional automatic paging with numbers. adjustable 
margins on 4 sides. indented overflow lines. Occupies less 
than 2 y, K. 

EX80M 103 $45 .00 
Documentation only EX80M 103D $ 7.50 

DISASSEMBLER - Disassemble machine code into stan· 
dard source language . Modify or relocate existing programs 
such as DOS or BASIC using your exist ing assembler lnot 
inc luded) . Disassembles any 8080, 8085, or 280 code , in ­
c luding embedded data blocks and " trick " codes. 
Generates symbol and label tables . 

EX80M217 $ 75 .00 
Documentation only EX80M2170 $12 .50 

ALL EXCO M produc ts are fully suppon ed and w arranted indef initely against 
o riginal defects. Available on single or double densi ly NORTHST AR 5 v." 
diske lt es, 3 00 or 1200 baud casse n es (specify) . W ashington residents add 
5.3 % tax . 

EXCOM 
P.O. Box 1802 Bellevue, Washington 98009 U.S.A . 


Telephone (206) 641 -6577 


Circle 211 on inqu iry card. 	 BYTE Moy 1980 271 

http:111'1.ll
http:d1mtl'l\IGHt\1nl.KI
http:l.t.h.11
http:Ll'l�ll.11
http:rlttpl.ty


N ALL I s 
N OR 0 s " 

PARITY 

~ j MULTIPLE 
'< BIT ERROR 

IC31
"' 
~ 

~748"' 
0 IC28 I 6 
@ 17 I 74042 2_JJ 31 0 30 

~ 
m 

" 

"' ::~-. ',)~ 
Dl5 

g· "2: +5V I v . Dl 4 
'T1c;· ~- I ~~ ~ ... 4.7K 13 c .,. 15 5 6 10J~ l 

CXl 
~ 6 ~ ~TYPICAL 1 2~~I 

Dl3 

" 9 7 ? FOR 5 ~ J 3 1d 
(./) FO!') "' '" "' " " " 8 " '"' Dl2;:;-- ".>---IOIAOA D0 5 20 D I..!~ 

Fl 5 G2 ' 7486
"' 3 11 ADB D04 4 21 C ~ 10 d 320
>-----, 3 I I ­
!;. F2 

I 

;:;· >----12, ., , "' " ' ,,~ DI I 
F3 


Sl... >---13-,ADD D02 2I ~A ~12 5J 32b 6 

i)Q 
~ - F4 " "' "' " .<l > ----, - 15 29 DIO9..l.EY----1

/773 
0 74 88 I ~2 IOJ"" " r---l "" . I "' ' 

91 L/"'- D9 
....... 


I"' ~ 12.l~I~ !C 2 7 
"( 74 15 4 [ 9 ~ 4 13J 32d 
::1 DB 
0 

;:; · 8~- !C33 

i)Q 
0 ~6 ~~~;:;· 7~ D7• 

~ 
!;. ~8 4j~
!') D66~ 0 I 

"( 

!') 9.l~
;:;; ~'>c>!1~0-i-_j_+-H-++++t------=~01' oJ~ D5[ 6 5~ 1 • 

"' ~ 
0 12..l~I\;l 33dP1>~12~~~+--+-+-+-+--t--t--t--t~~~~~~==;)13J D4 
s· 4 • IC34 

IC30 I 3 67404 _l...... ~74B
0\ 


&- ~2 2J 340 D3 

~ 

Sl... 
s:i :~-. ' ~E>'--s D2 

1 9.l~ 
DI~":><J~
6 --+-+--+-+--+-+-+-t-t-t-t-t--11---~I~~--, 

12.l~O~-B 1 3)~1
J8 \ \ ~ 

DO 

Dl5Dl4Dl3Dl 2D l l DI O D9 DB D7 D6 D5 D4 D3 D2 DI DO 



Circle 212 on Inquiry card. Circle 213 on inquiry card . 

the electric p~~cil II ,., 

is now available 

for the TRS-80 Model D • Computer 

Standard Printer Version $275 

SERIAL DIABLO, QUME and NEC Printer versions $300 

Fea\m e.s 	 Tih! Ek.>ClrK Pcnc'll 11 1\ o Cl1omc1cr Orumr~d Wmd 
Procl!sil119 Sy.slem Thl<1. l11('1'JTh th. it h .'XI ls (!llter..-d a~ a 
~ring of c<mrinuous c h.:u.lc1~rs and •• mdt11pula1cd <'i. 

• CP MCOMPATIBLE ONLY 

• !}, .......... 111:.1 t\'lfm.ll,l••l 	 such Th11 ttUow!t the u~r cno1m1;iu,. f1 0.:~dorn •"r".:I c..l~ 1n 

• fHAJ.llOJ'IJ:-.Ol::Cpi,,,1!.!11.,...~.~ 	 1tw! 111ovc1m.• 111 and hondlmg of 1.:,.,1 Since tin\!' ._.ndm!.Ji­
• ,P.11 1!.11'' 1lumn f1•1N1111NJ 1n 011,. p,u~ 	 ace llC\<t'I dchncd!tJd . uny number ol c/wu,1c1er.s. wonts. 
• l'r"d~ 1lu.11~ 	 llnes ot 1.01ra~t;1ph 111ny be ln!>Clh.!d hr dd\!1cd anyuh'-·r~ 
• I'•>"'°' •rm"'"'-'o.lll"'!f 	 rn lh\! li!Xt The entirely or lhc h !':\I shlhs .ind Ol)i.! tl Yj) or 
• 0-l.to'\lll>l'.I· ihultafk:o'Jti:1tll!i~JCClt1ll '• clOk!S o\S needed In full \1'-.'W of 1h•. u~r The IYJ>1n9 Nl 

Cllmng.: r.:huns 01 word hyplu.ma1lons t-, riot r..-quhcJ 
• i'wl•"lt.ltM "'""' •"'J t ~'\.VllJ m.111~1 t.11Uy since lines ol h!JCI im.' frnn"11tcJ ~u·omarlrnll11 
• run n1.to1'Jm('l11111fol 

f\5 h!X l 11" l}pCd llll1l 1hc l'nd of rill' lmc l°5 ff."ach,•tJ rt 
• r.n.J I'll 11.t'Jo Ct>1t!J•J 

partially complc1cd u.rmd 1:11 ~tdftl!'d to lhl! bcg111111n9 uf 1h" 
• ~1tlftt1 •1tt ... j1• 'K( (Oll1nl('l\1:fltJ 

fob1ng Lnot \Vhcn&inll ll'xl 1s 111s.:11-!J or d•·l\.'tCd• l.Jtio .....tp.1....p... ph~'f\t.11"1 
~ming l<!'XI Is push~d <IC'JWn ur pul'...-d up 111 .ti WMI' • ..hhl'h 1 

• 	 U1td...il.1hu~ 1 olround f.-1shH111 Evct)llh1ni-J ur>l)('<us n11 thu lrldco di~l'l.'Y 
.u 11 occurs. wh1d' ~ IJmh..ih.a guc!>SWork Tcx1 m.,.,. b. · . """"''"'' n!Vk!V.'t.'d al \'Ill by ... .n !.,bl .. \~cd 'ktollm~ bo1h In rht.!' 

' ~ O .__ lrnw3rd ,md rt.'\o.!t~ dlh"t;. 1101) By umllJ• ""'-'..:l?I -.,....- " 1he w iu c h c) t warch .iud 1cp!-'CI.' lunc\lfms, 
/'J/A::MY ~any smng of ch.m1cl"1'n. rrJ.1y be locu..:d 

W ILvv~ .nnd/ 01 umln1.. l.'d wllh 1my 1lll11.'1 011111.1 ol 
}- ');'o ELECTRIC cha<aCI«> o> d,~,.dt 

" 'l 	' ;;:-;PENCIL-· ·. 
• ..J 

"TIG.IO"'•.._-~(<I"•;.. ~ 1 t.m,(oioii 

Demond o demo from your dealer! 

m 
SS 

t.UC:HAE L$11AAVER. Stln'WARf . IN C. 
11 93 L.c' Roulitt 01 

P.im 54n.n!Jlo, CA 9226i 
111i1tJ13 1400 

NO FRILLS! NO GIMMICK ! J UST GREAT 

DISCOUNTS 
MAIL ORDER ONLY 

HAZELTINE DIGITAL SYSTEMS 
1·1 00 s 549 .00 Comp uter S4345 .00 
1410 750 .00 Double Dens1 v 
14 20 795 .00 Dua Dflve 2433 .00
l'.>00 875 .00 

TELEVI DEO1)00( I) I 850 .00 
'1 od 1Edit 1295.00 912 775 .00 

CENTRONICS Special 920 850 .00 
/00 ·2 1095 .00 OKI DATA 
M1c10 Pr1n1e1 325 .00 SL 60 2395 .00 

DEC CPI 10 995 .00 
LA3il 1075 .00 CROMEMCO 

NORTH STAR System 11 1S1000 oil 599 0.00 
Ho11zon 1assembled TEXAS INSTRUMENTS 

ktl 
} 20 % 8 1 O Prin1e1 1595 .00 

Ho1 1zon 11.issembled 
011 ATARl 800 79 5.00 

htl ADDS Regent 2'.l CALL
XYMEC 

HY ·Ol OOO D~ 1 sy Op11ma Cab1ne1s 

Pnnter 22% .00 r ew) 99 .95 
INTERTEC 5 • Sco1ch D1ske11e Box I 34. 95 

Superbra1n 2595 .00 5· Scotch D1 ske11e Box /39 .95 

Mosl items In stock f0< immediate delivery. Faclory·l resh. sealed cartons. 

DATA DISCOUNT CENTER 
Box 100 135-53 Northern Blvd., Flushing, New York 11354, 2121465-6609 

N.Y.S. residenls add appropriate Sales Tax. Shipping FOB N.Y. 
BankAmericard. Master Charge add 3%. COD orders require 25% deposit. 

THE [I SSENCE 
of output quality 
e 	Any IBM· SEL~CTRIC®can be con­

verted to produce high quality out­
put at an affordable price! 

• 	 Interfaces directly to SlOO, Parallel, 
RS-232 or IEEE-488. 

• 	 Compatible with TRS-80, Sorcerer, 
Pet, Apple, Horizon, etc. 

• 	 Why be printer bound? Prices from 
$496 to $675. 

Call 
today. 
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- - --- - - - -------

Text c:ontinued from page 262: cess . Detai ls of this hardware will de­ plished by interpreting the fault code 
parallel-to-serial conversion during a pend upon the actual data-transfer generated by the error-detection 
write operation, and a serial-to­ logic present in existing systems. logic. T his interpretation is done by 
parallel conversion during a read pro- Locating single errors is accom- use of an 8-bit by 32-word program­

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I DA 
L ____ 

mable read-on ly memory 
(8223/7488) which produces a binary 

BUS IN TERFACE 

TRAP LOG IC 

/ ..... 

TA + PARITY DATA + PAR 
_ 
--- - -- - - ----- ----

......_ _? 

output corresponding to the error-bit 
<"" ""> position in the data word . Error cor­

rection is achieved by loading the 
------ ---, binary pointer into a 4-to-16 line 

DATA COR RECTED DATA I demultiplexer that flags the proper bit ,_,. I line and corrects the fault with an 
I exclusive-OR inversion. (See figure 

CORRECT IN G I 10.) With an 8-bit system, the incon­
L OG I C I venience of programming the read­

I only memory may be avoided byPAR I T Y 
ULT CODE11 DATA I IFA I loading the fault code directly into 

the demultiplexer and then "picking 
GEN E R ATOR 

I 
I off" the corresponding output. 
I 
I Treatment of Multiple Errors 
I Although single-bit errors a re fa r 

I TY I 
_ ___ J 	 more common, multiple failures 

within one data word can and do ap­
pear. For all intents and purposes, 
these are uncorrectable- particularly 

MASS STORAGE I 	 in longer data words. Prohibitively 
extensive logic would be required to 

Figure 9: Block diagram of data flow through the error-c/1ecking and correcting locate multiple-fault bits; therefore, 
system. The extra parity bits are never seen by the processor, and rnake the system these errors are simply trapped to 
transparent from the point of view of the system bus. cause a processor interrupt. The 

BUILD VDUR COMPUTER BREADBOARDS 

& INTERFACES FASTER AND EASIER 


\NITH NE\N VECTOR PLUGBDRDS 

EASY TO USE! COST EFFECTIVE! CLEAN HOLES! 


4610 Series - For ST D­
BUS-WW, solderable and 
unpatterned models 

4608 Series - For Intel/ 
Nat ional SBC/B LC 80-WW/ 
solderable, or unpatterned 

8804 Series - For S100 ­
5 models avai lable 

4607 · For DEC LSI 11 I 
PDPB-11, Heat h H-11 

4609 - For Apple II , 
SuperKim, Pet Co mmo­
dore wit h Expandamem 

4350 - For Tl 980 Com­
put er 

'J/eetM&tee7Wnir:Companlj l~OOR•ORATE D 
12460 Gladstone A ve., Sylmar, CA 91342 (21 3) 365-9661 TWX (910) 496-1539 

Available t h rough D istributors or Factory Direct I f not available locally. 
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TOLL FREE ORDERING 

CP/M' SOFTWARE 


Word Processing For CP/M 
FMTText Formatter ................. . ......•.... •.. . . S75 


Use FMT and your text edi tor lo conver t your CP/M system to • 
powerful word processor. FMT reatures include au toma ric page 
headings and footings. page numbering, cen teri ng. underscoring, 
external frle merging, and in-li ne console input. FMT works '''ith any 
video, CRT, or hardcopy te rminal and printer combinolion . Added 
capabili ties for dais)•-whccl pr-inters: supersc ripting, subscripting. tJnd 
half-line spacing. 

Run Cromemco Software Under CP/M 
ADAPT Software Interface . ..... . . . . . . ... ..... .... ..... $50 

Now you can ge1 Cromemco software 10 run o n your CPIM system . 
ADAPT imerfaces !hose powerful Cromemco packages (cxcepl for Mull i· 
User BASlq 10 any Z.80 based CPIM system wilhoul patching. ADAPT 
works without changes for any memory size. 

Fast RATFOR 
RATFOR /RATio>ia l FORtra11 / ... ... . .... . .... ... ....... $95 


RATFOR lets you write structured code that transla tes to Mkrosort or 
Cro memco FORTRAN. TSW' s RATFOR (RATi o nol FOR1ran] 
prt.'cOmpiler runs al more lhan 1000 statements per ni inutc. 
Documentation includes " Softwnrc Tools" book by Kt.>rnighan and 
Pla uger. [ADAPT and RATFOR packages combined S 125] 

T H E SOFTWARE WO RKS 
8369 Vickers 
San Diego, CA 92 l 11 

[7 141569· 1721 

\'lSA Ind Ml\IMC'h..u c ., ~rp:rd 


' CF M n' 1ucknurk of ~Lii Krw .1rch 


CHESS 

CP/M CP/M


S a rgon l•r CP/M 11 ... ye11 t Suoo" Boak nu• b"d •• II pu c.h.,d 111 n11 u , COM Fi l• . Alu lndt•lll. 
• Cllllp."I• A.SCll Hvtc. ti• 11 titt Nitta.I I.HI 11 1111 IK11L 

n J. •adJfiii ill ' JOlr•m e.ll twl t die.11¥1lint I 11 ... in ,r119tH I 11111 P'l•I I• 4b• fur (111nlin1111•n I I I lltlJ tiiria, Tltl 
liitt Of ltl"n let •111)11lrlin ii 11ftd •nd CH~ li'ltld II lk ttinHI• or pria ttl fa r I ,.llfl•nlftl 111119 1ac:a1d fDw•ri 11I 
HW 1.UfJlJt fHl •U 1Jl..-1 utltif 11ttla9 UJ I f atHr4 JUill11t1 clwifl111 tldn Ol ..H J dw£a1 1 · · - · II !aklal b.a.t~ 
.., .. Tu-.1~1 ••11-..,.clOc •0.1111 ,.tilio• .itpley llll lilHL Suo•a lllM1tlully otr.11111 tM llllllap11y•d b..111111 Ml 11\al 
!ht phr1r"t '""'tr. 1lw1rt le'W1ti11 •II" ltr tut 11 pt&y. The &u t U •ovu t fl CP t1Anlfy d:t,t.ytd with U11 •aud 
p11i1iJJ1. 

Thi• p tc>g1• m i • WTitt-.n In Z8 0 A•Hmbl•f •nd dO•• f'Ot r~ulr• any Interpreter• . Aun• In 
•• llHI• • • • 2'0 K C P/ M Sy1t•m. 

All ... '" . , ,, $ 24.491 
Cu1tom Gr·•phlc1 lnt•rf•ce, Z 1 J '911m11BOry11111,,tf ~ ldtt, 1uc• H VM.IU fW 1l 1r IMUI YIO 111dl 01ti111. 

Ol1J11y1 liH•• ud pfKa1 la clhu tt.,hiia 111 H 1y1u1c•i!ll •l•phy of I.ti. p1111. 

Only $39.44 Cl"'J..l f • ith 1U t1h111ba...-. fH1'tu. 

Specify dlak type •nd format. 

br r llM. Ml«OJoli• M9' n. 

l ortlUlll so., 0 0. c ro-MCO r cw S'". 


S1MI 11 rtu-1 ~\ 1ad ' bt.11\ lf'4li 111111 "' J •'t 11t•m , ..Lige. 

II yHdo 111t ll.llw1 • book 

Ud t14'5ucl WI wlil f rt wW. ti.t. 

AU U .00 od wt ,,..1;. tN fl1bn1. 


C..tiltr•l1 tH i4H ll fill• 1% u ..1 111 111 llMk •alll cli1bH1 


ALSO : P1riulllulll ln lotoft 105 V• tt lon 2 .0 . IOO'!lr. CPl'M ' . coosa. soas · t.fn.J1t1bi. Ddll 
OllfJ 1llr-t 1y1IH• ,.11.1 wn.11 ••11111Mr a11, ~"'""'" """ n 1U1till. fl•t , .., , in.cl th4ruu nn 11 tro11 ni tf uM •r 
IUGfZIO I MFI Ill DYlllf tht co1u111ry, 

S t.•nd•rd F• •tur•• lnolud• : 

I. Mu-111,lit dlt• l'fPll ru11nln11l•uJt1M11u.Jy (lial leuuu 100% llf1llci11 ca•P,•t•atll) 
2 . Aut.omat lc Print S pool•t 

] , Co.,'9t1 Ml ti ,ow1rtul ulili1l11 

4, h111lfinulllll 1y1t1•f.-ncdt1 t1U1 

S. hll'( lld-41Mlflfoctllbtl 
I. fU.1miliat.. 
1. Ce-.lttt N•ult ltt a1ric11 • MU cir 1.qt1f1'M*d ,,.,,.111..tt 

Pitt IN Hd II CPlM ha11hir a111 ..,.c:lflc H111lt1tlH 1 ., t..11 11114 u wa IH Hf • t tM u111111... wl1• 1•11,.111ulittd 105 
C•t1-fillfO!i111 UfYiCI, 

t 95 Sltn41rcl C1nl111r1tM .. (W1 ht n lhauu rtll11 1111111"' ' <01111 lltu111iion.1! llClmi1t1I d1tr11 far cu1t11111 IJQ Hd 
41_.~ dr in.11.. 

lnloaoft 105 Ve>alon 3 .0 

fir tmd •1• ~• writll. liaprencl ilyn-1111 ic. dh1cl•l"'f ,reuu illg 111d -rn• ry 111u.,.•t• I S- ll lllDl1 1• 111 ITIE. 
JIS.IUO llMlflt•rlMI. 

Tho Old Auoc:l• li on 

3 744 Pe 1c: odero Drive 


Sant• Ba rbara. Ca lif . 93106 

C80ti l 882-8 587 

These Fine 
Products·and More 

NOR THSTAR ASM KIT 
HRZ-1-16K·D 1600. 1275. 
HRZ·1·32K·D 1995. 1580. 
HRZ·2·32K·D 2300. 1900. 
HRZ·1·32K·O 2300. 1750. 
HRZ·2·32K·O 2700. 2230. 

RAM·16K 365. 325. 
RAM·32K 565. 515. 

FPB·A 285. 220. 
MDS·A·D 710. 680. 
MDS·A·O 880. 830. 
EXTRA DRIVE·D 350. 
EXTRA DAIVE·O 525. 
HARD DISC SYSTEM CALL 
Most Northstar compulers come 
standard wi th real wood cover. 2 
serial ports, 1 parallel port , real 
lime clock. disc operating system 
and Northstar basic. 

TERMINAL 

SOROC 10·120 760. 

HAZELTINE 1400 760. 

HAZELTINE 1500 940. 

HAZELTI NE1510 1050. 

TELEVIDE0912 700. 

TELEVIDE0920 750. 


PRINTERS 

BASE·2 450. 

Tl·810 1580. 

CENTAONICS-799 970. 

NEC·5510 2550. 

NEC-5520 2800. 


SOFTWARE-DISCS-MISC 

AUTOSCRIBE 325. 

VERBA TUM DISCS (10) 28. 

5 FOOT RS·232 CABLE 20. 

10FOOT RS·232CABLE 25. 


WE WILL TRY TO BEAT ANY ADVERTISED PRICE 

A. E. I. 
4341 W. Commonwealth Ave Suite D 


Fullerton, Calif. 92633 

(714) 739-4701 (800) 854·6003 


WE'VE GOT YOU COVERED! 
Cover Croft Dusi Covers protect your hard ­
ware a nd your investment. Save mo inle · 
nonce. downtime and look great. Our Dusi 
Covers come In hundreds of sizes each cus· 
tom designed to fit a particu lar model of termi· 
nol. CPU. Line Printer. Floppy Disk . They're a 
proven way to help eliminate dust and d irt 
occumulo1ion. Improve system rel iabili ty and 
save many times the cost in reduced mainte­
nance and downtime. What's more . your 
satisfaction Is 100% guaranteed. 

Cover Croft Dust Covers ore available from 
your local computer reta iler 
or contact Cover Croft. 

Can you afford to wait any longer? 

C ~H,~f.'!.f;!i~,[T

Telephone (603)889·6811 
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Figure 10: Detail of the error-correcting logic. Error correction is achieved by loading 
a binary poin ter into a 4-to-16 line demultiplexer that f lags the proper bit line and 
corrects the fault with an exclusive-OR inversion. Eigh t-bit systems may load the fau lt 
code d irectly into the demultiplexer and avoid the use of a read-on ly memory. 

TM 	 PASCAL/M lsanlmplementa­
tlon of the Standard Pascal P~SCALIM 
 programming language de­

A CP/M* COMPATIBLE PRODUCT signed by Nlklaus w1rth 

PASCAL/M does all Input/output and Ille manipulation via calls to 
CP/M. The flle Interface intrinsics were chosen to p romote Pascal 
program transportability and to provide a bridge between CP/M 
and the Standard Pascal language definition. In selecting and 
defining extensions to PASCAL/M, heavy weight was given to com­
patibility with other existing Pascal lmplemenlallons. Over 45 ex­
tensions to Standard Pascal support: 

• Console Cursor Controls • Segment procedures 
• Type String 	 • Random access files 
• Untyped files • Otherwise clause on 

Case statement • Runtime debug support 

PASCAL/ M provides single precision floating point (Type Reol). Both integer 
(16 bit) and long integer (32 bit. 9 digit) arithmetic ore supported. An op­
tional 
PASC

version 
AL/M FO

will 
R TH

support the 
E8086/88. 

9511A moth chip. COMING SOON: 

PASCAUM 

$1159! 
requires 56K RAM and~ne 

floppy disk. The COSI Is ~ For 
AVAILABLE VERSIONS manual only ·~ Add $ I O oulslde e 

USA. VISA/MC 'fE fQCP/ M Type CPU Type Disk Size 

PASCAlJM is a lladomark of Sorc rrn
1.4 	 80 80 / 85 9· 
' CPIM & MPIM aro lrndema rk s ol Olgrlal Research 1.4 Z8o 5 · 

Cromemco 

coos Z80 9 · 


Nor1hsfor 20 Z80 5Y. • 

Superbroin Z80 SY. · 


2.2 	 80 80/ 85 9· 

D• 	•t I 2670 Cherry Lan e 

MP/ M' 1.1 80 80/ 85 8" 


2.2 Z80 9· 1g1 	8 W alnut Creek. CA 94596 
MP/ M I .I Z80 6" Marketing (415) 938 -2880TRS Moblr: ~So s ~ 
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opera tion on any symbol in the com­
plete code set will produce a binary 
bit pattern identical to that of one of 
the other members of the code set. 
Since Hamming's initial publication, 
an extensive array of cyclic codes has 
been derived. Perhaps the best known 
are t h e Bose- C haudhuri­
Hocquenghem (BCH) codes, which 
are related to the Hammi n g 
algorithm. 

T he BCH codes actually represent a 
generalized expansion that is par­
t icu la rly suited to copi ng with 
multiple-bit errors. None of these 
newer solutions offer ma jor advan­
tage over the basic Hamming check 
when correcting an 8-bit da ta word . 
Several ma thematical difficult ies are 
encounte red when at tempti ng to 
derive more effective encoding pro­
cedures. Not only is word length 
relatively short in these systems, but 
it can be shown that code redundancy 
overhead can be minimized to a 
tolerable level in only a smaU number 
of cases. 

The alternative method, which is 
not unreasonable, would be to en ­
code and decode enti re data blocks, 
as opposed to individual data words. 
This would take advantage of the in­
creased coding efficiency found for 
the longer codes, but would probably 
require a software implementation to 
minimize hardware design and ex ­
pense . Such an approach would cer­
tainly increase system reliability, but 
it would defeat the purpose of in­
creasing the speed and efficiency of 
da ta transfer to and from mass 
storage, since the processor would 
spend considerable time encoding and 
decoding the parity and data blocks 
before and after each data transfer.• 

References 
. Hamming, R W, " Error Detecting and 

Error Correcting Codes," Bell System 
Technical Journal, Volume 26 Number 2 
pages 147 thru 160. American Telephone 
and Telegraph Company, 1950. 

2 . West , J T. " Product Development Profile: 
Data General Corporation, " Electronics 
Volume 48 Number 23 pages 130 thru 
136, November 13, 1975. 

3 	. Peterson, W Wesley and E J Weldon Jr. 
Error-Correcting Codes , Second Edition, 
MIT Press, Cambridge 1972. 

4 . Sellers, F, Hsiao, M Bearnson. L. Error 
Detecting Logic for Digital Computers . 
IBM Corporation Systems Development 
Division , McGraw-Hill . 

loader program can ei ther abort the 
data transfer immediately, initiate a 
second read attempt from the last 
record, or display an error message 
on the computer terminal prompting 
di rect operator intervention . 

FAULT 

CODE 

I NPU T 

Theoretical Advances 
As reviewed by Peterson and 

Weldon, the Hamming algorithm 
fa lls in the category of cyclic 
codes . (See reference 3. ) In cyclic 
codes, executing a one-unit righ t-shift 
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GENERAL LEDGER 

PAYROLL 


ACCOUNTS RECEIVABLE & PAYABLE 


Flexible and sophisticated business software that is 
among the highest quality on the market. Originally 
developed by OSBORNE & ASSOCIATES and rap idly becom­
ing a standard. Our service is support. We will send you 
these programs with the proper 110 and CRT specific 
subroutines for your hardware configurat ion. Get back to 
business and leave the programming to us. Include hard· 
ware description with order. 

• 	Accounts Receivable and Payable . .. .... .... .. 145.00 
• 	 Payroll (California) . .... . .... .......... .. . . .. 145.00 

• 	Non California state tax calculations 

(please Inquire) ....... .... .. .... ......... 15- 250.00 
• General Ledger ... .. . .... . .................. 145.00 

• 	Mult iple profit center option for GIL . . .... . . . .... 25.00 

• Manuals (each) ....... . ... . .... . .. . . . ..... .. . 20.00 

All programs in CBASIC under CP/M (includes sou rce) 

UTILITIES 

• 	 DOS MOVER for NORTH STAR. Moves DOS and BASIC 
anywhere you want It. (I.e., from 2AOO to 0000) . . ... 35.00 

• 	 ALS·B MOVER on North Star Disk .. . ... .......... 35.00 


Synergetic Computer Products 
508 University Ave • Palo Alto, CA 94301 

(415) 328-5391 
Visa • Mastercharge • COD • Certified Check 


CPIM Is a trademark of Digilal Research 


•Air Cond. Com. Cooling/Heating Load 
•Residential Cool ing/Heating Load 
•Hardy Cross Water Network Analysis 
•Word Processing for Spec Writing 

• Lighting Design • Energy Invest. 
•Air Duct Design Econ. Anal. (June) 
·Accounting •Hydraulic 
•Surveying Pipe Design 
•Solar F-Chart • Electrical Fault 

& Econ. Analysis Current (June) Cost Analysis 
Selected programs also available for other m icrocomputers 

- -Please tell-me more abo"'Utyo;r engineering prog;a;;,s-:- - ­

Name ---------------­
Company _________Phone ____ 

Address --- ------------
Cily _________ State __Zip ___ 
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S.C. Digital Proudly Introducing 
"UNISELECT" Model 16KUS 

16K Static Memory (Ram) with 
Universal Bank Select 

Introductory Price: $255 

with 250 nsec memory chips 


Assembled. Tested, and Guaranteed. 


Featuring: 
S-100 Compatible - Meets IEEE-5100 standard . 

Fully Static - 4045 or 2114, No OMA restri cti ons . 

Addressing - Dip switch addressing in 16K blocks. 

Bank Select - Port and b its dip switch selectable. Compati ­


ble w ith Alph Micro, Cromemco, Marinchips, North 
Star, etc. 

Phantom - Built i n memory disable via Phantom line. 
Quality - Fully socketed. sil k legend. solder masks. gold 

contacts . 
Orders - MC. V isa or CO D ($4 handling charges fo r COD) or 

Persona l check. Shipping from stocks to 2 w ee ks . 
Il linois residents add 5 .25% sales tax. 

P.O. Box 906 Phone:S.C. Digital Aurora. IL 60507 (312) 897 ·7749 

CATCH THE 
S-100 INC. ~0W.1.tJi BUS! OUR 

LIST SPECIAL 
PRICE CASH 

PRICE 

SSM CB-2 Z-80 CPU Kit 210 .00 179.00 
SSM VB-3 80x24 Video Boardkit 375 .00 320 .00 
Dynabyte MCS 1625 16K Static 

RAM 250 NS A&T 555 .00 349 .00 
Godbout Econoram VII A-24K 

4MHz Memory " Unkit " 419 .00 358 .00 
S. D. Systems Expandoram 64K 

Memory Board Kit w/o RAM 220 .00 188.00 
Shugart SA400 Double Density 

Bare Drive 450 .00 295.00 
Subject to Available Quantities • Prices Quoted Include Cash Discounts . 

Shipping & Insurance Extra . 


We carry all major lines such as 

S.D. Systems , Cromemco, Ithaca lntersystems, North Star, 


Sanyo, ECT, TEI, Godbout, Thinker Toys, Hazeltine , IMC 

For a special cash price , telephone us. 


Bus . ......S - ~ [] [] "in C.Hours: 
Mon.-Fri. Address ..... 7 White Place 

10 A.M.-6 P.M. Clark, N.J. 07066 
Interface .... 201-382-1318 
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Use x,y Genesis 
Applesoft Subroutines for 


Apple 11 graphs 


With x,y Genesis you'll have: 

smaller programs 

shorter programming time 

subroutines useful in any program 

periodic news on tips & applications 

a professional product 


At only $74.95 

Contact: 


FUTUREWORLD 
Dept. 85 


2514 University Dr. 

Durham, NC 27707 


(919) 489-7486 

Ask about our new business statistics software. 

DATADISK 

SYSTEMS 


A.sf< at>oot our 13.2 rnegBb)'Ht W1ncho:HCH l (ld molog)' 
hard d isk bv'lness sy&ltlm U11t."5 n ll llbo~u l l!i tCM'I 
so1t,.·11re. Pr-eu ""rlos with aoltwarc conllgulllll•an 

Oatadlsk Systems, P.O. Box 195, Poway, CA 92064, (714) 578-3831 
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VULCAN DBMS 

T H E PROFESSIONAL and PERSONAL 


DATABASE MANAGEMENT SYSTEM 

For 8080/ ZSO systems under CP/M or PTDOS 

VULCAN is a complete database management system that has 
38 powerful , easy 10 learn, English-like commands to 
manipu late files, records, rields. and scratch-pad variables . 
VULCAN has a command repertoire which includes such com­
mands as: O RT, REPORT, APPEND, INSE RT , ED IT, 
COPY, REPLACE, LOCATE, DISPLAY, DO, LIST, and 
LOOP . 
VULCAN JR . is an interactive inq uiry/response system while 
VULCAN can be used in interact ive Q£ program mode . The 
program mode uses modern structu red command programs 10 

combine powerful DBMS opera tions . 
VULCA is written in assembly language for efficient infor­
mation processing and requires 36K bytes CP/ M system and 
one or more disk drives . 
VULCAN can accept o r s tore data in standard ASCII files 10 

be compatible wi th BASIC, FORTRAN, word processors, etc . 
VULCAN can be used for mail lists, inventory , accounting 
systems, pan s lists, etc. II pu ts you in ringenip control of your 
data. With VULCAN, you don ' t need 10 write a program to do 
something out of the ordinary . 

•VULCAN (CP/ M or PTDOS) $490 
•VULCAN JR. (CP / M on ly) $ 98 
Manual only $ 25 

SCDP 

Software Consultation Design 


and Production 

6542 Greeley St. 


Tuj unga , CA 91042 (213) 352-7701 

California residents add 60/o sales true . 

CP/ M h ii registered trademark or Digil:i l Research 

6809! 

INTRODUCING THE 
NEW STATE·OF·THE·ART 
IN MICROCOMPUTER 
SOFTWARE. 

Call or write today tor our 
tree catalog. 

MICROWARE 

5835 Grand Ave. • P.O. Box 4865 


Des Moines, IA 50304 • 515/279-8844 
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Takethe mystery 

outofprogramming 


with the latest from BYTE Bookstm 


The BYTE Book of Pascal 
Edited by Blaise W. Liffick 
Based on the growing popularity of Pasca l as a 
programming language, numerous articles , 
language forums and letters from past issues of 
BYTE magazine have been compiled to provide this 
general introduction to Pascal. In add ition, this 
book contains several important pieces of softwa re 

including two versions of a 
Pascal compiler - one writ ­---------	 ten in BASIC and the 
other in 8080 assembly 
language; a p-code inter­

The BYTE preter written in both 

•, 	
Pascal and 8080 assembly 

. 	 l)ookof languages; a chess play ing 
program; and an APL in­pases I terpreter written in Pascal. 
$25.00 Hardcover pp . 342 
ISBN 0-07-037823-1 ',\ 	 . ;J"' 

i •' ... 

YOU JUST BOUGHT 
A PERSONAL 
WHAT? 

I -.~ '" " , ,,.,,,~ '):
IJll"''~"":;,.. '{.'-' by Th omas Dwyer and Mar·got 

1 f1rto1:,Jt l ,_.I"' / fi 
.-..~ ' .(:·· 	 Critchfield 

Whether you are a novice pro­
grammer or an experienced 

computer user, th is book is filled with practica l 
ideas for using a personal computer at home or 
work. It wi ll take you through the steps necessary 
to write your own computer programs , and then 
show you how to use structured design techniques 
to tackle a variety of larger projects . The book 
contains over 60 ready-to-use programs written in 
Microsoft and Level II BASIC in the areas of 
educational games, financial record keeping, 
business transactions, disk-based data file and word 
processing. $11.95 pp. 256 ISBN 0-07-018492-5 
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Beginners Guide for the 
UCSD Pascal System 

by Kenneth Bowles 
Written by the originator of the UCSD Pascal 
System, this highly informative book is designed as 
an orientat ion guide for learning to use the UCSD 
Pascal System . For the novice, this book steps 
through the System bringing the user to a 
sophisticated level of expertise . Once familiar with 
the System, you will find the guide an invaluable 
reference tool for creating advanced applications. 
This book features tutorial examples of programm­
ing tasks in the form of self-study quiz programs . 
The UCSD Pascal Software Systems, available 
from SofTech Microsystems Inc, 9494 Black Moun­
tai n Road , San Diego CA 92126, is a complete 
general purpose software package for users of 
microcomputers and minicomputers. The package 
offers several interesting features including : 

• 	 Programs which may be run 
without alteration on the 
General Automation or DEC 
PDP-11 minicomputers, or an 
an 8080, 8085, 280, 6502, 
6800, or 9900 based 
microcomputers . 

• 	 Ease of use on a sma ll , single­
user computer with display 
screen and one or more 
floppy disk drives . 
$11.95 ISBN 0-07-006745-7 

These and other BYTE/ McGraw-Hill books are available 
from BYTE Books or your local computer store . 

,----------------------------------------·

Please send ~ '~ ~ : 
D copies of The BYTE Book of Pascal y• \'~I 
D copies of You Just Bought a Personal What? • • n~ : 
D copies of Beginner's Guide for the UCSD Pascal System 1 

Add 75c per book to cover postage and hand li n~ . 

Name 	 Title Company 

Street City State / Province Code 

[] Check enclosed in the amount of s,_______ _ _ 
lJ 	Bill Visa D Bill Master Charg<' 

Ca rd o. Exp. Date . _ _ _

Et.JJI BYTE BOOKS Division • 70 Main Street 

IKI[)~~ ------~~:r~~'.:_0~!~·-~~-o~~~---------8;_, 
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The NCC: 

New Emphasis on Personal Computing 


What's happening in personal com­
puting? The American Federation of In­
formation Processing Societies, Inc 
(AFIPS) is banking that you'll find out at 
the National Computer Conference's 
Personal Computing Festival, to be held 
on May 20-22 in Anaheim, California at 
the Anaheim Convention Center. In the 
3 years that personal computing has had 
a separate exhibit area at the NCC, the 
number of exhibitors has increased from 
76 to 154. Over 20% of those who came 
to the NCC last year registered 
specifically for the Personal Computing 
Festival, and over half of the 60,000 plus 
attendees visited the Festival. 

The booming show-attendance figures 
reflect the fast growth of the personal­
computi ng industry as a whole . 
Highlights include the Apple Computer 
Company's expectations to triple its 

sales by the end of 1980. Commodore In­
ternational computer sales may increase 
by a factor of 2 during the first quarter ·of 
1980, and Radio Shack expects similar 
increases . Acco rding to industry 
estimates, the market value of personal­
computer software sold in 1980 could 
surpass $150 million. 

Judging from the attendance at last 
March's West Coast Computer Faire in 
San Francisco (approximately 20,000), 
there is an ever-increasing interest in 
persona l computing among a wide 
variety of people. We expect to see a 
trend toward more sophisticated soft­
ware at the 1980 NCC Personal Com­
puting Festival. There will be a flood of 
new Pascal packages, new simulation 
programs, the appearance of new Forth 
software (look for the special section 
on the Forth language in the August 

1980 BYTE), as well as intriguing new 
hardware like Microsoft 's new 280 pro­
cessor circuit ca rd for the Apple com­
puter that allows Apple owners to use 
programs written to run under Digital 
Research Corporation's CP/M operating 
system. Word-processing and small­
business software are two other rapidly 
growing areas that will be well 
represented at the conference . 

Will some major consumer electronics 
companies enter the personal computer 
market? Is there a move toward some 
standardization in the microcomputer 
industry? Will Japanese companies 
make any major moves into personal 
computing? [Nippon Electric Company 
(NEC) is rumored to be unveiling a new 
computer at the showj. We'll keep our 
eyes open at the show to find out! • 

Personal Computing Festival 

Preliminary List of Exhibitors 


ABC Computer Inc 
American Word Processing Co 
Apple Computer Co 
Applied Digital Data Systems Inc 
Arlee Electronics Inc 
Atari 

BASF Systems 
Benwill Publishing Corp 
BYTE Publications Inc 

California Computer Systems 
Cardamation Co 
Centronics 
Comprint 
Compucolor Corp 
Compucorp 
Computer City 
Computer Textile 
Computerworld 
Computhink 
Control Data Corp 
Corvus Systems Inc 
Creative Computing 
Cromemco Inc 

Diablo Systems Inc 
Dilithium Press 

Electronic Data Systems-Evolution I 
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Executive Information Systems Inc 
Exidy Inc 

Findex Inc 

Harris Technology 
Hayden Book Co Inc 
H & E Computronics 
Heath/Zenith 
Hewlett-Packard Co 

Industrial Micro Systems 
International Memories Inc (IM!) 

Jade Computer Products 

Leedex Corp 
Lobo Drives International 
LRC/An Eaton Co 

3M-Data Recording Products Div 
MAS (Micro Application Systems Inc) 
Memory Media Products 
MicroAge 
Microamerica Distributing Co Inc 
Microcomputer Technology Inc 
Micromail 
MicroPro International Corp 
Microselte Co 
Microsoft 

NEC America Inc 
North Star Computers Inc 

Omni Magazine 
Osborne/McGraw-Hill 

Personal Software 
Priam 
Prodigy Systems Inc 

RCA MicroComputer Products 
Radio Shack 
Realizations Eludes Electroniques (R2E) 
Rockwell Microelectronic Devices 

SD Systems Inc 
Sharp Electronics Corp 
Smoke Signal Broadcasting 
Spectra Logic Corp 
Sybex Inc 

TEI Inc 
TSA Software 

Xymec 



Back.and Bigger 
lhanEver. 
NCC 
Personal Computing Fes6val 
May20-22,DisneylandHotel 

So great is the interest in personal com­
puting, so dynamic is the personal computer 
industry, that this year's Personal Computing 
'fesnva\ is again being held separate from the 
rest of NCC, at the Disneyland Hotel. 

The 3-day festival features its own impres­
sive roster of exhibitors plus over 50 learning 
sessions on every aspect of personal computers 
and their use. 

Personal computers at home, at school, 
and in the executive suite . Personal computers 
as word processors, entertainment devices, 
and aids to the handicapped. Personal com­

puter operating systems, programming lan­
guages, and software evaluation. 

In addition, we've set aside a special area 
where demonstrations of personal computers 
will be conducted throughout the show. And 
we're awarding prizes for the most interesting 
use of personal computers. 

If you're coming to NCC '80, be sure to 
make The Personal Computing Festival part of 
your visit. 

Who knows-you may even win a prize. 

AFIPS, 1815 North Lynn Street, Arlington, VA 22209 
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Personal Computing Festival 

Program Schedule 


May 20 - Tuesday - 10:00 AM 
High-Level Languages 
Pascal Part I 
Jim Gagne 

Word Processing 
Shopping by Objectives 
Bill Radding 

Portable Personal Computing 
Jim Flournoy 

1:00 PM 
Higher-Level Languages 
Pascal Part II 
Jim Gagne 

Computer Hardware Consid erations & 
Applications 
L Silvern 

Forth Business Applications 
Jim Flournoy 

2:30 PM 
Networks You Can Access With Your 
Personal Computer 
Cliff Barney 

May 21 - Wednesday - 10:00 AM 
Using Computers to Overcome Dis ­
ability Handicaps 
Part I 
Jeff Moyer 
MOiy Anne Glicksman 

The Future of Personal Computing 
Panel 
Verne Kallejian 

Operating Systems 
Roger Vass 

1:00 PM 
Using Computers to O vercome Dis­
abili ty Handicaps 
Part II 

Computer Networks -Technica l 
Craig Vaughn 

Software Evaluation 
Tom Williams 

2:30 PM 
Computer Music 
COil Helmers 

Great Selection! Great Prices! Great Deliveries 

Master Charge! Visa! C.O.D.! No Risk! 


List OU R Li st OU R 
Price PRICE Price PRICE 

Horizon-2-64 K-Ouad 4330 3695 Hazelline 1500 1225 1089 
Horizon -2-32K-Double 3095 2595 Hi-Plo l Plotter 1085 929 
Horizon-2-64 K-Double 3830 3195 Hi-Pad Digi tize r 795 669 
NorthStar 32 K RAM 739 599 Tl810 w/ CP.FLC.FUL 2195 1989 
Nort11 Sta r 16K RAM 499 399 T11inkertoys Discus-2 1149 1099 
North Sta r 18MB Hard Di sk ... Ca ll CP/ M 2 for Discus 150 140 
NEC 5515 Serial Printer 2850 2499 ATARI 800 BK 999 849 
NEC Tractor Feed 220 199 PET BK Gra pt1ics. Lg KB 795 695 
Soroc 10120 995 889 Word Star Word Processor 500 350 
Hazeltine 1420 995 899 Magic Wand Word Processor 400 350 

CIRCLE COMPUTER SALES 
700 Larkspur Landing Circ le Prices subject to change. 

Delivery subject to ava ilability. Larkspur, CA 94939 
We pay sh ipping on prepaid orders. (415) 461-2616 
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May 22 - Thursday - 10:00 AM 
Medical Computing for 
Microprocessors 
Jim Gagne 

Data Base Management 
Doug Seeley 

Computers In Education 
Chris Morgan 

1:00 PM 
Use of Computers in Kindergarden 
thru Ninth Grade 
Flora Russ 

Business Applications 
N ancy Leeper 

Computers In Education Panel 
Chris Morgan 

2:30 PM 
Programming Potpourri 

1980 NCC 

List of 


Exhibitors 

Able Computer 
Addison-Wesley Pub Co Inc 
Advanced Systems Inc 
AFIPS Press 
Aham Inc/Rubber Urethane 
Alanthus Data C ommunications CoIP 
Alpha Data Inc 
Alpha Micro 
AM International 
Amco Engineering Co 
American Magnetics Corp 
American Terminal Leasing 
Ampex Corp 
Anadex Inc 
And erson Jacobson Inc 
Ann Arbor Terminals Inc 
Applied Digital Data Systems Inc 
Applied Magnetics Corp 
Aspen Ribbons 
Association for Computing Machinery 
Atlas Energy Systems 
Audiotronics Video Display Div 
Auerbach Publishers lnc 
Aydin Controls 

Ball Corp 
BASF Systems 
Basic Four Corp 



Battelle Memorial Institute 
BDT Buro-und Datenztchnik Gabi! 
Beehive International 
Bell & Howell Display Devices 
Bell System 
Benson-Varian Int 
Benwill Publishing Corp 
Berger-Lahr Corp 
Boschert Inc 
British Trade Development Office 
BTI Computer Systems 
Bunoughs Corp 

CalComp 
Caracters USA Inc 
Centigram Corp 
Centronics 
Century Data Systems-A Xerox Co 
Chromatics Inc 
Cii Honeywell Bull 
Cipher Data Products Inc 
Circuit Assembly Corp 
Clinton EJectzonics Corp 
CMP Publications 
Codex Corp 
Compugraphic 
Computer Automation 
Computer Decisions 

Div of Hayden Pub Co Inc 
Computer Design 
Computer Devices 
Computer-Link Corp 
Computer Power Systems 
Computer Products Magazine 
Computer Roomers Inc 
Computer Science Press Inc 
Computer Transceiver Systems Inc 
Computerworld Computer Business 

News (CW Communications) 
Compulron Technologies Corp 
Contal Corp 
Conrac 
Continental Resources 
Control Data Corp 
Cortron & Licon Div IIW 
Cullinane Corp 
Curtis 1000 Inc 
Custom Systems Inc 
Cyberex Inc 

Daily Business Products 
Data Access Systems Inc 
Data Communications/McGraw-Hill 

Publications 
Data Dimensions Inc 
Data EJectronics Inc 
Data General Corp 
Datagraphic 
Data-Mate/Maine Manufacturing Co 
Datamation 
Datamedia Corp 
Data Motion 
Data Printer Corp 
Datapro Research Corp 
Data Processing Management Assoc 
Data Processing Power 
Dataran Corp 
Data Specialities Inc 
Dataware Inc 
Datum Inc 

Deciteck 
Delta Data Systems Corp 
Deltec Corp 
Diablo Systems Inc 
Digi-Data Cor. 
Digi-Log Systems 
Digital Associates Corp 
Digital Computer Controls 
Digital Equipment Corp 
Digitech Data Industries Inc 
Digitronics Div Contee Information 

Systems 
Distributed Logic Corp 
Diva Inc 
Documation Inc 
DOSC Inc (Digitron) 
Dranetz Engineering Labs Inc 

Eastman Kodak Inc 
Edge Technology Inc 
Educational Data Systems 
Eichner Systems Inc 
Electronic Component News 
Electronic News 
Elgar Corp 
Emergency Power Engineering Inc 
Emerson Electric Co 
Emulex Corp 
Epic Data 
Epicon Inc 
Epson America Inc 
Exide Power Conversion ESE Inc 

Facit Inc 
Fairchild Camera & Instrument 
Floating Point Systems Inc 
Florida Data Corp 
Four-Phase Systems 
Fujitsu Ltd 

General Automation Inc 
General DataCom Industries Inc 
General Electric Co 
General Robotics Corp 
General Terminal Corp 
GMT Automatic Inc 
Graphic Controls 
GTE Sylvania 

Hamilton Avnet 
Harris 
Haveg Industries Inc 
Hazeltine Corp 
HEI Inc 
Hitachi America Ltd 
Honeywell Information Systems Inc 
Houston Instruments 
Hutchinson Industrial Corp 

IBM Corp 
ICI American Inc 
IEEE Computer Society (Computer 

Magazine) 
lncoters Corp 
Industrial Engraving Co Inc 
Information Processing Inc 
Informer Inc 
lnfosystems Magazine/Hitchcock Pub 
Co 
INMAC 

Innovative Electronics Inc 
Input 
Integral Data Systems 
Integrated Software Systems Corp 

(ISSCO) 
Intelligent Systems Corp 
lnterdyne Co 
Interface Mechanisms Inc (lntermec) 
International Data Corp 
International Mathematical & Statistical 

Libraries Inc (IMSL) 
International Power Machines Corp 
Interstate Electronics Corp 
Intertec Data Systems Corp 
C Itoh Electronics Inc 

Japan Market Consultants Div 
Engineers International Inc 

Kennedy Co 
Key Tronic Corp 
Knickerbocker Case 
Kybe Corp 

Liebert Corp 
LogAbax SA-US Div 

3M 
Magnavox Display Systems 
Mag-Tek Inc 
Management Science America 
Mathematics Products Group Inc 
Maxell 
McCormack & Dodge Corp 
McGraw-Hill Book Co 
MOB Systems Inc 
Megatek Corp 
Meleo Sales Inc 
Memorex Corp 
MFE Corp 
Micon Systems Inc 
Micon Industries 
Microcomputer Systems Corp 
Microdata Corp 
Micro Peripherals Inc 
Micropolis Corp 
Micro-Term Inc 
MiniComputer Systems Inc 
Mini-Micro Systems Cahmers Pub 
Monolithic Systems Corp 
Mostek Corp 
Motorola Inc 
MBI Systems Corp 

Nanodata Corp 
National Computer Communications 

Corp 
National CSS 
National Electric Cable 
National Technical Information Service 
NCR Corp 
NEC Information Systems Inc 
Network Systems Corp 
Newman Computer Exchange Inc 
Nicolet Zeta Corp 
Nippon Peripherals Ltd 
Nixdorf Computer Corp 
Northern Zelecon Systems Corp 
Nortronics Co Inc 
Nova Electric Manufacturing Co 
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Ohio Scientific Inc Raymond Engineering Inc 
Okidata Corp Remex Div/Ex-Cell-0 
Ontel Corp Resource Management- Div of 

Cutler Williams 
Panasonic Co Ranco Electronic Systems 
Paradyne Corp 
Peripheral Dynamics Inc SAS Institute Inc 
Perkin-Elmer Scientific Measurement Systems Inc 
PerSci Inc SCI Systems Inc 
Pertee Computer Corp Sheldon Industries Inc 
Philips Test & Measuring Instruments Inc Shugart Associates 
Plessey Peripheral Systems Society for Computer Simulation 
PolyMorphic Systems Software AC 
Practical Automation Sola- A Unit of General Signal 
Precision Handling Devices Spatial Data Systems Inc 
Prentice Corp Specialized Products Co 
Prentice-Hall Inc Sperry Univac 
Prime Computer Inc Storage Technology 
Princeton Electronic Products Structured Methods Inc 
Printronix Inc Summagraphics Corp 
Pro-Log Corp Systems Furniture Co 

Qantel Corp TAS Products Co 
Qantex Tally Corp 
Quantor Tandberg Data Inc 
Qume Tandem Computers Inc 

T-Bar Inc 
Rascal-Milgo Inc TEAC Corporation of America 
Racal-V adic Technology Transfer Institute 
Radio Shack Techtran Industries Inc 
Ramtel Corp Tektronix Inc 
Randomex Inc Teledyne Instruments 

USMA1 L tS by l ar 1he best ma11tng llsl program ava1lablc t Wnllen cornplc tcly tn machine 
language Only requires 32K Easy 10 use. 1ntorac 11 ve. command duven, co mes with 2 
demos that automatically show how to use ll Supports up 10 1927 enlri es Tlie•e arc -commands 10 SORT. SEARCH. ADD. DELETE, CH ANG E. COPY, MERGE. LIST. produce 
LABELS (many dltlerenl ways) . and more. Proless1onally designed and developed by an 
expen in da1a base nlanagemen t sys1ems Special 1n1roductory pri ce $95 for d1skcne and 
manual. $20 for manual on ly 

APPLE<,,, 
LI NKER - A linkage editor/ BABBLE - Teach your APPLE to 
loader for APPLE DOS. Includes ~~· crea te ils own slones. poelry. 
a library of subrout ines (PR INT. -.. I' music. and color displays. In­
OPEN. READ. etc.) A musl for all k-.'-- ~. eludes edi tor. compiler, inter· 
assembler prog rammers. • -;,· · preler and demo programs 

\ 32K APPLE $49.95 DISKETTE 16K APPLE 
$15 CASSETTE $20 DISKETTE 

BENEATH APPLE MANOR - Ex- ASTROAPPLE - An astrological 
- plore an underground labyrin th. package tha t produces natal

j'11 fighting monsters and finding horoscopes, 30 day forecasls . 
,;;; iiii;;;, magical treasures. Uses co lor and compatabl lity ratings In­
~ 'V"" graphics for floor plans. cludes an 18 page manual 

' 16K APPLE 32K APPLE 
$15 CASSETTE S20 DISKETTE $15 CASSETTE S20 DISKETTE 

TRS-80 '" 
SUPERMAZE - 10.000 cell maze genera1or. LEVEL fl 16K . .. • , .. . .. , ... S15 CASSETTE 
TTT3D • 3·dimens1onal llc- tac· IOe LEVEL II 16K .. .. .. .. S 15 CASSETTE 

Available by mail or at your local computer store California res1den1 s adcJ su.1a sales tax CP/ M 
APPLE. and TRS·80 a1e reg1s1ereo ttad marks ol D1911a1 Research. Appl e Computer Co , and 
Tanoy Corp. 

The 

Software Factory 

23849 LA SALLE CANYON DR. 

NEWHALL, CA 91321 

Telefile Computer Products Inc 
Telenet Communications Corp 
Teletype Corp 
Televideo Inc 
Telex Computer Products 
Terak Corp 
Termiflex Corp 
Tesdata Systems Corp 
Texas Instruments 
Timeplex Inc 
Tokyo Juki Industrial Co Ltd 
TDpax Electronics 
Toshiba International Corp 
Trilog Inc 
Triple I Inc 
Tymnet Inc 

Universal Data Systems 

Van Nostrand Reinhold 
Van San Corp 
Vector G raphic Inc 
Verbatim Corp 
Versatec 
Victor Data Products 
Vistron Corp 
Vu-Data Corp 

Wabash Tape Corp 
Wall Street Journal 
Wang Labs Inc 
Warrex Computer Corp 
Wavetek Data Communications 
Wescorp 
Western Peripherals 
Westrex OEM Products 
John Wiley & Sons Inc 
Wintek Corp 

Xerox Business Systems 

Yourdon Inc 

Zenith Radio Corp 
Zilog Inc 

NCC Main 

Conference 

Proceedings 


During each of the 4 days of the NCC, 
there will be discussions and papers 
related to the following major topics. 
A detailed schedule of events will be 
available at the conference. 

Computer Architecture 

Covers design of equipment and 

supporting technologies, and distribu ­

tion through networking. Includes deci­

sions relating to supersystems, sur ­

vivabi lity systems and data·base install a ­

tion . 
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Applications of Computer 

Technologies 

Explores the use of computers in enter­

tainment. microcomputers and their im­

pact, management of the computing tool 

and staff, and the role of inhouse and 

academic education and training . 


Data Base Management & 

Communications 

State-of-the-art. user-oriented sessions 

on the storage, retrieval, and transfer of 

data. From hardware considerations to 

natural-language access to a data base. 


Office Automation 

Every computer-related aspect of this 

explosive growth area, including e lec ­

tronic mail. How computers are used, 

managed, and integrated in an overall 

automated office. 


Simulation Technologies 
Where we've been, where we are, and 
where we're going with computer model­
ing . Its value to small and large 
businesses and its role in decision sup­
port will be discussed. Special sessions 
on solar energy-simulation modeling 
will be included . 

Software Engineering Technologies 
Sessions on programming standards, 
software quality assurance, languages, 
and requirements engineering . 
Emphasis upon the needs and respon­
sibilities of the user. 

Social Dynamics and Special Topics 
A broad spectrum of critical subjects: 
data security, legal issues, transborder 
data flow, societal impact, voice com­
munications, venture capital and its 
effect upon technology. 

Image Processing and Computers 
in Medicine 
How image processing is used and will 
be used in industry and medicine. 
Trends in fa csimile data coding, com­
pression, and standards. How doctors 
use image-analysis display. 

Professional Development Seminars 
Full and half-day seminars for the pro­
fessiona l who wants to come away with 
solutions and ideas he can implement 
now. Half-day seminars lie in with 
regular program sessions. 

Make America smarter. 

Give to the college 


of your choice. 


- CONTENTS-
If I'm So Smart, Why Ain't I Rich? • Horse Racing is a Stochastic 
Process : "Darkness likely tonight, increasing chance of lightness 

towards morning . . '.' •What We Need to Know to Bet: Don't 
Expect the Expected • Multiple Regression: Declarations of 

Dependence • The Database : Telling the Computer What 
Happened •Data Weighting and Normalization: 1 Apple + 1 Orange 

= 1 Fruit Salad • Generation of the Model Equations : Getting 
Involved in Meaningful Relationships • The Kelly Criterion for Bet 

Sizing: If You Lose You Can Always Go Out and Work to Get 
Even• Simulated WageringTusts: "Even if I made as little as a million 

a day, then .. '.' • Getting Started: For Do-It-Yourself Types • 
Regression Coefficients and Statistics • Annotated Bibliography 

$14.95 

SHIPPING CHARGES 
We ship UPS Insured unless Postal 4th 
class is requested. 
US: Sl .75 1st book. S.75 each additional 
book. lo a maximum charge of S4.00. 
Foreign: S1 .50 per book to a maximum 

VISA• 

Books to erase tho Impossible charge of ss.oo:A ir Mail S7.00 per book. 

25 Route 101 W, P.O. Box 428. Peterborough. NH 03458 USA 
Ask for book #999-B 

Mon-Fri 9-5 TOLL FREE 800-258-5477 (in NH dial 924-3355) . 

BYTE 

BACK ISSUES 


fOQ SALE 

The following issues are available: 

1976: July; 1977: March, May thru December; 1978: February thru October, 

December; 1979: January thru December except March; 1980: January and March 

Cover price for each issue thru August 1977 is $ I. 75 Domestic; $2. 75 Canada and 


Mexico; $3. 75 Foreign. September 1977 
through October 1979 issues are $2.50 

Domestic; $3.25 Canada and Mexico; 
$4.00 Foreign. November 1979 lo 

current is $3.00 Domestic; $3. 75 
Canada and Mexico; $4.50 

Foreign. 

Send requests with paymenl 10: 

BYTE Publications 
70 Main Street, 
Peterborough, NH 03458 
A /In : Back Issues 
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MISCELLANEOUS 

The Model 612 sta nd-a lone paper-tape 

RS-232C-Compatible Paper-Tape 
Reader 

reader has the ab ility to read five- to eight­
level tape and lo transmit seven to eleven 
frames per character a t 50 to 9600 bits per 
second (bps). It also features starting a nd 
stopping on character at all speeds, manual 

control or automatic on and off , 90 
to 260 VAC. 50 to 60 Hz. and even, 
odd. or no parity. RS-232C. current 
loop, or parallel outputs are 

available. The price of the 612 is $656 lo $854. Contact Add­
master Corp, 416 Junipero Serra Dr, San Gabriel CA 91776. 

Circle 562 on Inquiry ca rd . 

..... .oHl..t ' 

"'-
Centronics-Compatible 
Switching and Monitoring 
Units 

Large Capacity Winchester 
Backup from Corvus 

This backup system, the Mirror , 
employs a standard video cassette with a 
total capacity of 100 megabytes. In less 
than ten minutes, the 10 megabytes of 
data on the Corvus 8-i.nch hard disk can 
be transferred to a Mirror cassette. The 
video cassette should be of the VHS, 
Beta, or U-Matic format. lf a larger data 
capacity is required, a reel-to-reel video­
tape recorder can be used. This ap­
proach to storage embodies standard 
television technology and proven 
cassette reliability . The Mirror uses the 
same Z80 and Corvus interface bus as 
the Corvus disk . The Mirror will inter­
face to the Apple II , TRS-80, S-100, and 
LSI-11 computers . Data fo rmat in the 
Mirror is fu lly compatible with Lhe stan­
dard NTSC signal. For error detection, 
the Mirror contains cyclic redundancy 
check (CRC) detection hardware. If 
unattended or remote operation is 
desired, a low-<ost option is available to 
interface the Mirror to the Panasonic 
Omnivision NV-8200 cassette recorder 
allowing archival storage files to be 
created without operator interaction . 
The price of the Mirror is $790. Write 
Corvus Systems, 900 S Winchester Blvd, 
San Jose CA 95128. 

Circle 565 on Inquiry card. 

.....1 , 
Uo l h. . ...~ ... 

Giltonix Inc, 450 San Antonio Ave, 
Suite 44, Palo Alto CA 94306, has in­
troduced a family of switching and 
monitoring units. The GRS 232 units are 
used for interfacing, configuring, and 
monitoring computer terminals , 
printers. and o ther peripherals that com­
ply with the RS-232 and the IEEE-488 
specifications. The new fami ly consists 
of four models: the GRS 232-P24 , -524, 

Bidirectional Interface for 
the PET 

This interface package is a combina­
tion of hardware and software that 
enables any model of the Commodore 
PET to send and receive data on 
printers, terminals, and other 
peripherals. ASCll / IS0-7 characters are 
sent from the PET in serial or parallel 
mode but are received in serial mode 
only . Serial speeds are selectable at rates 
up to 240 characters per second (cps). 
The interface is available for either 20 
mA current loop or transistor-transistor 
logic (TTL) serial or parallel. The 
machine-language program may be 
stored anywhere in programmable 
memory; the code used to terminate a 
message is selectable. The price for the 
package is £70 (approximately $160) . 
Further detai ls from Allen Computers. 
16 Hainton Ave, Grimsby, South 
Humberside, ENGLAND . 

Circle 563 on Inquiry card. 

-2P24 , and -2S24. Each unit consists of 2 

standard three-way switching system 
and an optional interface monitor. All 
the units can be cascaded and thereby 
allow interfacing of more than five 
devices. The systems can be ordered 
with signal monitoring capability. The 
units are priced at approximately $130. 

Circle 564 on Inqu iry card. 
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Speechlink Voice 
Recognition for S-100 
Computers 

Heuristics has announced its Model 
205-64 Speechlink 64-word voice input 
unit for S-100 bus compu ters. The 
205-64 is a speaker-programmed, 
isolated word-recogni tion device that 
recognizes up to 64 words at each in­
stant . Vocabulary sets may be stored 
away and recalled when needed . This 
system will produce a usable vocabulary 
of several hundred words for data entry 
and system control applications. Word 
recognition is completed in 200 ms. Suc­
cessive words must be separa ted by at 
least 100 ms of si lence. ? reprogramming 
of the Speechlink is necessary. The unit 
requi res 2 K bytes of programmable 
memory for programs, and 64 bytes for 
each word in the vocabulary , up to a 
maximum of 4 K bytes. The price is 
$299 including board, microphone, and 
manual. Contact Heuristics Inc, 1285 
Hammerwood Ave, Sunnyvale CA 
94086. 

Circle 441 on Inquiry card. 

Hardware and Software 
for Homebrewers 

Snow Micro Systems Inc , POB 1704, 
Si lver Spring MD 20902, provides low­
cos t hardware and software to personal 
computer users and dubs. Their bare 
boards are sold with schematics, layout 
drawings, and component lists. They are 

CP / M Package for the 
STD Bus 

Micro /sys has developed a CP IM 
system for the STD Bus microcomputer 
card system . The Micro / sys package 
consists of two STD Bus-compa tib le 
cards , the SB8500 Floppy Disk Con­
troller. the SB8420 Dual Serial Interface, 
and an eight -i nch floppy disk containing 
the CP / M system. The SB8500 can con­
trol up to four floppy disk d rives from a 
single STD Bus slot. The 5138420 pro­
vides commun ica tion with a console 
device, and a second serial port that can 
be used for printers and other devices . 
The cards are compatible with 8085 and 
Z80 microprocessors. 

CP IM provides a disk file manage­
ment , a text ed itor, and an 8080 
assembler. a dynamic debugger, and 
various utilities. Price of the Micro / sys 
CP / M package is $695 . For more infor ­
mation, contact Micro / sys Inc, 1353 
Foo thi ll Blvd , La Ca nada CA 91011 . 

Circle 444 on lnqulr,i card . 

Graphics Terminal 
Emulator for Apple Ils 

TEKSIM, the Tektronix Simulator, 
employs distributed processing in its 
programming approach and uses the 
Apple's high-resolution plotting 
capabilities to emulate Tektronix 
4010-series graphics terminals. No 
modifica tion to the program in the 
remote computer is required to display 

unassembled and come withou t parts . 
The company offers a troubleshooting 
ervice, if necessary. Some of thei r pro­

ducts include a fron t panel interface 
card . the Golem-80 S-100 
Troubleshoo ter, a Station ontro ller 
Card , and more. Snow Micro software 

or input graphic data . The TEKSJM­
Apple combination features multi­
colored displays, selective erase, and a 
standard video output that lets any 
television set used with an RF converter 
function as a monitor . The suggested 
price for the plug-in device is $795, and 
it is availab le from ABW Corp, POB M 
1047, Ann Arbor MI 48106. 

Circ le 442 on Inquiry card. 

includes AMS-80 Version 5.8 debug 
packag s, object code and source code, 
and o ther AM S-80 softwa re related 
items . For prices and informa tion, con­
tact Snow Micro Systems a t the above 
address . 

Circle 443 on Inqui ry ca rd . 

May 1980 © BYTE Publica1iono Inc 287 



What's NswP 

MISCELLANEOUS 

Video Graphics for S-100 Bus Systems 
A single-card, high-density, computer-display system is being offered for the S-100 bus 

by International Product Development Incorporated (IPDI) . The VGlOO is designed for 
text-oriented applications. It has programmable fonts allowing any set of up to 256 
characters to be defined in programmable memory with available software. The system 
can generate a combination of 16 gray levels or 16 colors, or combinations of both. The 

character fie ld is 9 by 16 (or 
144) pixels with a raster scan 
of 621 pixels. The en tire 
character fie ld can be 
changed at one time for fast 
animation. Adjoining 
character fields of any shape 
can be combined to create 
large continuous characters. 
The VGlOO is configured in 
12 K bytes of programmable 
memory and is selectable in 
three 4 K-byte blocks. The 
price is $645. For deta ils, 
contact IPDI , 1708 Stierlin 
Rd, Mountain View CA 
94043. 

Circle 589 on Inquiry card. 

Serial Interface Card for 
Apple II Computers 

California Computer Systems' 7710A 
Asynchronous Serial Interface card 
enables the Apple II to communicate 
with all RS-232C serial devices. It is 
fully compatible wi th Apple Pascal. The 
card features selectable data rates from 
50 to 19,200 bits per second (bps). 8- or 
9-bit character transmission, and op­
tional odd, even, or no parity. Software 
programmable interru pts, doub le bu f­
fered data input / output (1/0 ), and full 
handshaking are included. It is available 
in kit form or fully assembled and 
tested . The price for the card is $159 . 95 . 
For more information, contact Cali­
fornia Computer Systems, 250 Carib­
bean, Sunnyvale CA 94086. 

Circ le 592 on Inquiry ca rd. 

Percom Board Interfaces 
Speak & Spell to 
Computer 

Percom Data Co, 211 N Kirby, 
Garland TX 75042, has announced pro­
duction of a printed circuit board which 
will interface the Texas Instruments 
Speak & Spell learning aid to a com­
puter. The "Speak 2 Me 2" allows com­
munication with a Speak & Spell in 
BASIC, so a computer can talk using the 
words and phrases of a Speak & Spell 
unit. The board is installed in the bat­
tery compartment. Installation involves 
disassembly and some modification of 
the Speak & Spell unit. The board with 
instructions, TRS-80 driver software, 
and a TRS-80 cable sells for $69 .95. The 
cable connects to the printer port and 
may be adapted for other compu ters. 

Circle 593 on inquiry card . 

Video Terminal Board 

This board features full uppercase and lowercase, 5 by 7 dot matrix , 16 lines with 64 
columns, and serial RS-232 inpu t and output with parallel keyboard input. The data 
rate generator has a range from 75 to 1200 bits per second (bps) and is jumper­
selectable . The board has 1 K byte of memory and an SFF96364 processor integrated 
circuit. The device is S-100 compatible. It requires ± 16 VDC at 100 mA and 8 VDC at 
IA. The price is $199.95 in kit form. Contact Electronic Systems, POB 21638, San Jose 
CA 95151. Circle 590 on Inquiry card . Head-Cleaning Aoppy 

Disks from Lifeboat 
64 K Byte Memory for Heathkit/Digital Hll 

The CI-1103 memory module is designed for the Heathkit / Digita l Hll, LSI 11 / 2, 
and PDP 11/03 computers. The product uses 200 ns cycle time, type-4027, 4 K by 
1-bit dynamic memory parts or 200 ns, type-4116, 16 K dynamic memory devices. 
The C I-1103 is available with either on-board distributed refresh or external refresh 
control logic. Data access time is 300 ns and cycle time is 525 ns. On-board memory­
select is available in 2 K in­
crements up to 128 K words 
of memory . Power con­
sumption is under seven 
watts. The 8 K by 16 board 
is $390 and the 32 K by 16 
board is $750. For informa­
tion , contact Chrislin In­
dust ries Inc, 31352 Via Col­
inas #102, Westlake Village 
CA 91361. 

Circle 591 on inquiry card. 

Lifeboat Associates, 2248 Broadway, 
New York NY 10024, has an important 
product for floppy-disk systems: head 
cleaning disks. The head-cleaning floppy 
disks are manufactured by at taching a 
lin t-free nylon mat to a mylar substrate. 
The design avoids damaging abrasion, 
which keeps head wear to within in­
dustry standards for normal magnetic 
media. The disk is used by inserting it 
into the drive in the same manner as a 
floppy disk , and loading the head for 30 
seconds. It is recommended that this 
procedure be used once per day as 
prevention against oxide build-up . The 
disks are available in SV•- and 8-inch 
sizes for $20 each, or $45 fo r three. Each 
disk is suitable for three months of daily 
use. Circle 594 on Inquiry card. 

288 May 1980 © BYTE Publications Inc 



GE\\\NG ST.A: 

Bt5\­Se-U\n9 Author 
lERR'Y POURNELL 
..Wr\'l\n~ Wtth A Mlcroco 

"TH SIN.ARY WOR 

Al:.-.> ... 
A. PERSOHA.L 
GOMPUTER DIREcrOR,, 
COMPUTER Cl.UBS: 
WHO .....EEDS TH~7 

r----------------------------,
onCompattneTM Subscription Dept. P.O. Box 307, Martinsville, NJ 08836 

DOMESTIC subscription rate: 
D U.S. I yr. (4 issues) @ SB.SO D Canada & Mexico, I yr. (4 issues) @ $I 0 .00 

FOREIGN (to expedite service, please remit in U.S. funds drawn on a U.S. bank.) 
D Europe (and all other countries, except above). 1 yr. @ $12.00 ­ surface delivery. 

D Bill Visa D Bill Master Charge D Bill me (North America only) 

Card Number Expiration 

Signature Name (please print) 

Street/ Aparunenl Number 

Oty Sta1e/Province/Coun1ry Code 
7650 

I 

L----------------------------~ 



- - - --

\Ybst's NswP . 

PUBLICATIONS 

Hardside Announces 
Expanded New Catalog 

Hardside, a mail-order hardware com­
pany in Milford, New Hampshi.re, has 
announced the release of an expanded 
version of the Hardside catalog. Hard­
side features Radio Shack computer pro­
ducts at a discount price and also 
peripherals from other manufacturers 
which are suited to work with the 
TRS-80 . The company specia lizes in 
computers and related hardware. The 
Hardside catalog is free from Hardside, 
6 South St, Milford NH 03055. 

Cl rcle 572 on Inquiry card. 

MonthJy Newsletter 
Covers the Office 
Computing Industry 

Entitled the Office Computing In­
dustry Report (OCIR), this monthly 
newsletter focuses on small-scale data 
processing, word processing, and data 
communications systems. OCIR also 
covers the merging of EDP and Business 
Machine distribution systems and sup­
port activities and the relationship of 
these new office computing systems to 
network-based information systems and 
distributed data processing. News 
analysis, market forecasts, new product 
reviews, vendor profiles, and technology 
forecasts are included . The Office Com­
puting Industry Report is available from 
Vantage Research Inc, 2680 E Bayshore 
Rd, Mountain View CA 94043, for $195 
per year in North America and $225 in 
Europe and Asia. 

Circle 566 on Inquiry card. 

Supplies CataJog from 
Diablo 

A 25-page brochure from Diablo 
Systems Inc, 24500 Industrial Blvd, 
Hayward CA 94545, illustrates and 
describes the variety of print wheels and 
ribbon cartridges designed for use on the 
company's Series 1640 and 1650, 
HyType, HyTerm, and matrix printers 
and terminals. The brochure contains a 
sample type line from all of the plastic 
and metallized daisy-wheel print 
elements. For copies of the brochure and 
the name of the nearest Diablo dealer, 
call (800) 227-2076, except in California 
where the number is (415) 443-2273. 

Circle 567 on Inquiry card . 

S-100 Magazine Being 
Published 
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5-100 Microsystems is a new publica­
tion directed towards users of S-100 
microcomputer systems. It is a forum on 
such S-100 topics as interfacing, CP/ M, 
Pascal, Assembler, FORTRAN, and 
BASIC software. The magazine will also 
cover 16-bit microprocessors, 
multiprocessors, multitasking, time­
sharing, word processing, system 
development , data base management, 
scientific, and other appl ications and 
issues. It will be concerned with S-100 
systems such as Cromemco, North Star, 
lntersystems, lMSAl, Poly Morphics, 
Processor Technology (Sol ). Xitan, and 
others. 

S-100 Microsystems is edited by Sol 
Libes. Sol has written 13 books, many 
magazine articles, and has edited several 
newsletters. He is the founder and past 
president of the Amateur Computer 
Group of New Jersey, the largest per­
sonal computer organization in the 
world. The first issue of 5-100 
Microsystems includes the complete pro­
posed Institute of Electrical and Elec­
tronics Engineers (IEEE) S-100 Standard, 
the first part of a tutorial on CP I M , an 
article on modifying the SOS Video 
Board for Pascal editor functions, the 
source code for an 8080 disassembler, a 
directory of Computerized Bulletin 
Board Systems (CBBS). and more. 5-100 
Microsystems will be published six times 
a year. A sample copy is $2. For 
subscriptions and additional informa­
tion, contact 5-100 Microsystems, POB 
1192, Mountainside NJ 07092. 

Circle 568 on Inquiry card. 

Short Form Catalog and 
Price List 

Sara-Tech Electronics Inc, POB 692. 
Venice FL 33595, has published a catalog 
which includes systems and peripherals 
from Cromemco, North Star, Cen­
tronics, Heath, and many more com­
panies. They also have a listing for 
computer-paper forms for all systems. 
Sara-Tech sells systems, peripherals, and 
software of most major companies . 

Circle 569 on Inquiry card . 

A Book on Computerized 
Typesetting 

Donald Knuth , author of Tli e Art of 
Computer Programming , has written 
TEX and META FONT, New Directions 
in Typesetting, which describes new 
techniques in typesetting. Dr Knuth ex­
plains how TEX, originally designed for 
use in setting technical and mathematical 
text , can be applied to all computerized 
typesetting. MET AFONT is a system for 
the design of alphabets. It is suited for 
implementation on raster-based devices 
that print or display text. With it, com­
puters can draw new fonts of characters 
in seconds. TEX and MET AFO T repre­
sent improvements in typesetting thal 
will benefit the scientific and technical 
community . The book consists of three 
parts. The first is a lecture on 
mathematical typography; the two other 
parts describe TEX and METAFONT. 
The book costs $12 and is available 
from Dept TM:X, Digital Press, Educa­
tional Services, Digital Equipment Corp, 
12-A Esquire Rd, N Billerica MA 01862. 

Circle 570 on inquiry card . 

Software CataJog for 
Heath Users 

The Heath Users ' Group has publ ished 
a catalog of prog·rams written by Heath 
users for all Heath computers . The pro­
grams described include games, financial 
applications, utilities, computer-assisted 
education, and amateur radio. The 
catalog lists the language and designated 
computer next to the program. Prices 
are given, along with se.rvices of the 
Users' Group. For more information, 
contact Heath Users' Group, Hilltop Rd, 
St Joseph Ml 49085. 

Circle 571 on Inquiry card . 
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SYSTEMS 


Intellivision from Mattel 
Mattel Electronics is introducing six 

cartridges for its home computer system, 
lntellivision Intelligent Television . 
Soccer, Golf, Skiing, Boxing, Tennis, 
and Sea Battle join the existing fourteen 
cartridges, which range from sports and 
games to children's learning. lntellivi­
sion's Master Component contains a 
16-bit microprocessor that delivers 
simulated sound effects, three-part har­
mony, and color reproduction . Two 
12-button, hand-held controllers, each 
with fou r play-action keys, and a 
16-directional control knob for move­
ment of screen objects are included . The 
unit attaches to any television set. 

The Keyboard Component uses pro­
grammed cassettes and features a 
keyboard and a digital cassette system 
with fast-forward and tape search. 
Its programs include Physical Fitness, 
Speed Reading, Stock Analysis, 
and Guitar Lessons. The Master Component will retail for approximately $300 or less. The Keyboard Component will cost around 
$550 and the cartridges will cost approximately 530, with the cassettes priced slightly under $30. For information, con tact Matte.I Elec­
tronics, 5150 Rosecrans Ave, Hawthorne CA 90250 . Circle 586 on inquiry card. 

Computer System from NNC 
NNC Electronics, 15631 Computer Ln, Hunt ington Beach CA 92649, has released the System 80 computer. The System 80 uses a 4 

MHz Z80 microprocessor and features a floppy-disk controller and two dual-density , 8-inch disk drives, 32 K bytes of programmable 
memory, two serial ports, and the CP/ M operating system. The eight-slot S-100 card cage has five slots available for expansion . The 
desktop unit weighs less than 29 kg (65 pounds) and retails for $3995. Circle 567 on inquiry card. 

Altos Announces a Hard-Disk System 
The Altos Systems ACSS000-6 can take advantage of as much as 58 megabytes of hard disk storage . The system can control up to 

four 14 .5-megabyte Shugart disks using Winchester-type technology. Altos designed the ACS8000-6 series so that it handles up to four 
floppy-d isk drives. The floppy units 
could accommodate another 4.0 
megabytes of on-line storage. The 
ACSS000-6 family comes with in­
put/ outpu t (110) con trol to support two 
serial and two parallel ports in addition 
to the four serial ports to which the 
users are connected. The hard-disk con­
troller features direct memory access 
(DMA} operation; firmware address 
checking; a high-speed first-in, first-out 
(FIFO) buffer; and intelligent sequenc­
ing. The controller firmware contains a 
routine that automatically double-checks 
all addresses before performing any disk 
writes. The FIFO enables the system to 
transfer data at a 7 million bits per se­
cond (bps) . The system will support 
asynchronous, bisynchronous, and net­
working communications protocols and 
configurations. Prices range from $9450 
for a single-user system with two 
floppy-disk drives and one 
14.5-megabyte hard disk, to $14,260 for 
the four-user , 29-megabyte system with 
two dual-sided floppy-disk units . For 
details, contact Altos , 2338A Walsh 
Ave, Santa Clara CA 95050. 

Circle 588 on Inquiry card. 
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SOFTWARE 

A North Star Program for Salesmen 
The Sales Master One is a collection of 22 programs designed by salespeople for sa lespeople. T he Sales Master One is territory­

oriented, allowing users to pinpoint selling activities to a particular location. The system generates reports on sales activities, 

-

Software from 
Compucolor 

Compucolor Corp, POB 569, 
Norcross GA 30091, has released several 
software programs for the Compucolor 
II system . 

The BASIC Editing package features 
six programs including FRED (Friendly 
Editor), RENUM (Renumber), MERGE, 
COMPAC. REMPAC (Deletes 
Remarks), and BASSRC (BASIC-to­
Source Conversion). FRED, the most 

TLC-LISP for Z80 Systems 
The LISP Company has announced its 

version of the LISP language for the 
280. TLC-LISP allows manipulation of 
functions as data objects; promotes 
object-oriented programming style; 
defines functions with a variable number 
of parameters; includes structured itera­
tion and non structured escape 
mechanisms; contains complete string 
and character processing capabilities; 
and includes fixed- and floating-point 
arithmetic . The language system also 
contains a tab le-driven scanner; com-

A Gomoku Program 
Five Stones Software, POB 1369, 

Station B, Ottawa, Ontario, KIP 5R4, 
CANADA, has released a Gomoku pro­
gram for North Star Horizon disk­
operating systems and CP/ M-based 
systems . The program features a book 
of openings with 200 entries, the ability 
to take back moves, a 19 by 19 board , 
recent moves displayed along with the 
board, and the ability to customize to 
different screen sizes. The program re­
quires a minimum of 32 K bytes of pro­
grammable memory and is available on 
5-inch floppy disks for $29.95. 

Circle 577 on inquiry card . 

usefu l of the programs, allows the user 
to edit any line, move existing lines, 
delete a range of lines, and to search for 
the occurrence of any string, variable, 
or command within a program. The 
package comes on a floppy disk and 
costs $29 .95. 

Statistics is a series of three disks that 
is useful for engineering applications . 
The floppy disks are entitled Statistics I, 
II , and Ill . Each disk contains five pro­
grams including plot, stat, polreg 
(polynomial regression) , index , and 

prehensive error control , an autoload 
feature that "virtualizes" infrequently 
used functions and constants to disk 
files, freeing programmable memory ; 
and execution speeds comparable to a 
KA-10 running MACLISP. Over 150 
uti lity functions are provided . TLC-LISP 
is available for 280 CP/ M systems and 
other versions will be available soon . A 
detailed manual is $15, and the system 
on 5- or 8-inch floppy disks is $150. 
Write Tlie USP Co, POB 487, Redwood 
Estates CA 95044 . 

Circle 575 on Inquiry card. 

PLMX - A Language That 
Communicates with All 8­
or 16-bit Microprocessors 

PLMX is a universal high-level 
language for microprocessors. It can be 
used with all 8- or 16-bit 
microprocessors and was designed 
primarily for use in microcomputer pro­
duct development systems and in rea l­
time process-control applications. PLMX 
syntax is identical to PL/M, so the 
entire library of existing PL/M programs 
can be compiled under PLMX. PL!M 
programs may be used on micro­
processors other than the 8080 through 

forecasts, and schedules. Various other 
reports assist in daily selling efforts. The 
sys tem has room for 400 jobs on one 
51/i-inch floppy disk . The package con­
tains a program that allows modifica­
tions to be made without the need to 
refer to the operations manual. A 
customized disk-operating system allows 
the package to be run on Cromemco, 
Dynabyte, and Processor Technology 
compu ters . Sales Master O ne comes on 
a 5 V.-inch floppy disk with a manual 
for $375. Contact Gemini Instruments 
Inc, POB 205, Larchmont NY 10538. 

Circle 573 on Inquiry card . 

more. Common to all three packages is 
a file manager program that generates, 
maintains, and displays files for use by 
other programs. Statistics I sells for 
$24. 95. Statistics II and Ill sell for 
$29 .95 each . 

Compucolor has also released Sound­
ware. This program includes the soft­
ware and hardware necessary to create 
sounds on the Compucolor 11. It is writ­
ten in BASIC. with a range of two to 
three octaves. The price is $49.95. 

Circle 574 on inquiry card . 

Software Catalog for 
TRS-80 Level II 

National Software Marketing Inc, 
POB 6195, Hollywood FL 33021, has 
announced a free catalog of software for 
the TRS-80 Model II. The software 
described includes accounts receivable 
and payable, general ledger, payroll, 
inventory, rental mangagement, and a 
variety of financial and mathematical 
programs. These systems will operate on 
the 64 K-byte model with the built-in 
disk. The programs have list prices of 
$15 to $100. Circle 576 on Inquiry ca rd . 

the PLMX compiler. PLMX is a true 
compiler, allowing fast compiling times 
-usefu l fo r real-time applications. It has 
been developed as a user-oriented 
language . There are no arbitrary format­
ting rules or line numbers. Comments 
may occur anywhere in the sou rce text, 
except within reserved words, identifier 
names, and numbers. PLMX is priced at 
$1000, which includes an 8-inch com­
piler floppy disk and instruction 
manuals. To obtain additional informa­
tion, write Systems Consultants Inc, 
Product Development Group, 4015 Han­
cock St, San Diego CA 92110. 

Circle 578 on inquiry card . 
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High-Speed Sort Utility for 
Ohio Scientific 

BPSort is a high-speed, assembly 
language, sort / merge uti lity program for 
Ohio Scientific floppy and hard disk 
systems. It is capable of sorting 20 K 
bytes in ten seconds . Files can be an 
entire hard or floppy disk in length . 
BPSort handles fixed length records . 
Five keys can be specified fo r ascending 
and / or descending sequence. Sor t 
parameters are established using a 
BASIC program. BPSort is OS-DMS 
compatible and is suppl ied as part of the 
BPS, an interactive data management 
system. It is sold in single-user licensed 
copies for $124 . Earl ier versions can be 
updated for $25. Order from BPS, 322 
W 57th St , New York NY 10019. 

Circle 579 on inquiry card. 

Microsoft Announces 
TRS-80 Model II Software 

Microsoft is selling TRSDOS­
compatible versions of its COBOL and 
BASIC compilers for the TRS-80 Model 
II. Both compiler provide complete 
facilities for commercial or in-house 
software development , including 

RCA's BASIC I Compiler/ 
Interpreter for COSMAC 
Development System 

RCA's BASIC I Compiler/ In terpreter 
CDP18S834 is a software package that 
can accelerate program development on 
the COSMAC DOS Development 
System CDP18S007. The package gives 
the user the option of developing and 
running programs in BASIC I or con­
verting the programs to object code. The 
output of the compiler is assembled by 
the COSMAC macroassembler to pro­
duce the executable object code. Some 
of the features of the compiler / inter­
preter include: 70 characters per line, 
variable designation by a single capital 
letter , and fixed-point arithmetic. BASIC 
I functions include MOO, AND, OR, 
XOR, and USR. The USR functio n ex­
tends BASIC I by means of machine­
language subroutines. Some of the 
statements avai lable to the programmer 
are REM , LET, GOTO, IF, INPUT, 
WFL , and NEW. With a manual , the 
package is priced at $300. Contact RCA 
Solid State Div , POB 3200, Somerville 
NJ 08876. 

Circle 583 on inquiry card . 

Microsoft to Market 
muUSP and muMA TH 

Microsoft has become the distributor 
for muLISP-79 and muMATH-79, which 
were written by the Soft Warehouse of 
Honolulu . Hawaii . muLISP offers all of 
L!SP's programming features, including 
83 LISP functi ons. flexible program­
control structures, and infinite precision 
integer arithmetic in any desired radix (2 
to 36). The modu lar muMATH sy mbo lic 
mathematics package is usefu l for sc ien­
tific and engineering applications. The 
muMATH routines are written in 
muSIMP, which is included in the 

Microsoft's macroassembler and linkinJ 
loader. The COBOL-SO compiler is an I 
A SI-74 implementation of COBOL. 
The BASIC compiler produces object 1 

code that runs faster than interpreted 
BASIC programs. All Microsoft BASIC 
language features are supported. The 
BASIC compiler is also available in a 
version for the TRS-80 Model !. 
Microsoft is the author of Radio Shacll: 's 
BAS!Cs. The BASIC compiler is 
$395,and the COBOL-80 compiler is 
$750. Contact Microsoft , 10800 NE 
Eighth, Suite S19. Bellevue WA 98004. 

Circle 580 on inqu iry card. 

A Data Base System for 
the TRS-80 

1
V R Data Corp, 777 Henderson Blvd, 

Folcroft PA 19032. has announced a 
Data Base system for the TRS-80 Models 
I and II. The Data Base system provides 
the capabil ity to define and create cus­
tomized records for various applications. 
Records may con tain up to 25 user­
defined variable-length fie lds and up to 
250 characters per record . A dictionary 
of the fields and their characteristics is 
maintained by the system . Records may 
be added, deleted , and extended; field 
contents may be changed , and fie lds 
may be removed or added to the record 
or renamed at any Lime. Records may 
also be linked logically. The records 
may be sorted by any combination of 
fields in ascending or descending order. 
Reports are fully user-definable and may 
be routed to a printer or the video 
display . This four-program BASIC 
system requires 48 K bytes of program­
mable memory, a minimum of two disk 
drives and a line printer fo r the TRS-80 
Model I, with 300 records per disk. Pro­
grams are available for the Model II 
with 950 records per disk. 

Circle 584 on Inquiry card. 

package. Both programs run with CP/M 
systems. The muLISP program costs 
$200 and the muMATH / muSlMP-79 
program is priced at $250. Contact 
Microsoft, 10800 NE Eighth, Suite 819, 
Bellevue WA 98004 . 

Circle 581 on Inquiry card. 

Six Programs for TRS-80 
Level II and Disk­
Operating System 

Lntemational Data Services has 
developed Microske tch Ill , a graphics 
program for th e Level L1 with 16 K bytes 
of programmable memory for $7.95. 
Freakou t is a keyboard-generated 
graphics and sound program for the 
Level U With 4 K bytes of programmable 
memory for $3.95. The number-base 
conversion program converts any base 
to any other base between 2 and 16. It is 
priced a t $3.95. Three other programs 
are available for disk BASIC with 16 K 
bytes of programmable memory. BASIC 
to Electric Pencil file conversion. 
machine \anguage to BASIC data s tate­
ment con~ersion, and mail-list file up­
percase tb uppercase-and-lowercase con­
version programs a ll cost $3.95. Contact 
IDS, 340 W 55th St, New York NY 
10019. Circle 582 on Inqui ry card. 

Machine-Language 
Program for TRS-80 Disk 
Systems 

The ST80-111 machine-language pro­
gram is written fo r the TRS-80 Level II 
system. This package includes programs 
that allow users to talk to a time-sharing 
computer, transfer files to and from the 
cen tral compu ter, and customize the 
ST80-111 system. Some of the programs 
included in the system are a BASIC pro­
gram that creates translation tables, one 
that te lls if a file is American Standard 
Code for Information In terchange 
(ASCII) or binary, a bi nary- to-ASCll 
conversion program, and one that 
changes machine-language programs to 
binary . The ST80-111 has been run on 
HP2000, IBM 370 and 360, POP-11, 
Burroughs, Apple, and North Star 
systems. The minimum requirements for 
the system are the TRS-80 Level ll with 
one disk drive and 16 K bytes of 
memory, an RS-232C board , and a 
modem. The package is produced by 
Small Business Systems Group, Main St 
and Lowell Rd, Dunstable MA 01827, 
and is priced at $150. 

Circle 585 on Inquiry card. 
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Circle 236 on Inquiry card. 

TRS-80 II 

TWO NEW 

CASSETTES 
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IN MINUTES 
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HOWELL MOVEMENT ­
ENTER SCORES, BOARD 

AND PLAYER TOTALS 


16K 	 6.95 

Check or M.O. To: 

RLK SOFTWARE 
1310 E. C/are11du11 St. 

Arlington Heights, IL 60004 

Circle 239 on Inquiry card. 
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f1rnc.MO f-2102·FPC. MO n• S<lild I,, $lllOliCI$ Ol 25. h3J.IOO'lltS "1 
$20 H . t-Q 1tee11H •I $16 QI. IO llMlllU •nd up., SIO pe:r lllH!ill!I, 
ttu1f11; p rime. NW 21021 •I •• . .• . • . . • . . • • ••.• , • .••.•.• S: ,40 H 

~S100 CO RE SAL E: B•ono now. l•~lllXI Am~JtC:Oflt Sao 1111cJtt 
, rs TIME FOR COftE"' IM9 K.llObaUCI p. 3t) wl'l1CI\ OascrlbM an 
611$lfy bull1 in1er1•c:e bOIWMn 1n1s core and •n S-100 macnlne But 
•ono1e ln4t prices 1n ll'lt!I •nlclel Salf!I pnced. 1nctvdlf19 luge 
docum111qtahon p~g 41( bWJCJ1 SH 16K bo•nl• 1230. Adl'J S.4 lor 
1chom:i1M:.1 01 coro 

•OTH ER SU APLUS BARG AIN S: H A. AO D1SKS, nGwwJman· 
u•I 1895 SHUGART SAB.00·11101 r1opp1et w/ mll!ll'lu111J, nll!l w St2!j 
Full ASCII ICEYBOA.ROS $U TOUCHTONE DECOOEAS S66. 

TERMS: UPS tneJ~ltd 48 t1111tet 1111cep1 dllllt t111\l'H. UPS COO 
11da $1 25 VISA a MC •Od "'- NJ adrj 1111.IH 1411 Ev•fY1'1lneJ 
gu;m•aJ"llH<t lmmo<ti•tt 1nlpm1m1 or rmmea1a1e tll!lluna PliCW'le 
o ri;1 e1s .aM QuHtJOM 111re welcome. 

' Wf11• or c:ell for lutl 1pe<i 1neel• on 1pac:tnc: l l•m11­

ELECTR AVALUE INDUSTRIAL 
Phone Ofde1.s 

MOFIAIS PLAINS NJ 07950 ~ i11ewsk:ome. 
P.O. BOX IS?·B ·~

201/267· 1117..\ 

TRS-80 Model I and II quali ty software 
OAIA BASE MANAGER IO I.I-IV Sfl!I 
You un use II 10 mainlain a dala bas• &produu 111x11 l1 w11houl any 
~iamming ll!lm• hlf paramolm &fl!lllll I01mat1 DO-Im• F""'" key 

Moo'lr ~~~: !~: ':'.:~~ -~~'~ ~~~:nii•~gf'""°' aud11IC1J 

AtCOtJHIS REUIYABl[ AOCl ·lll S69 
I.lot 01 mof! d11vt1 Oldlt !Olly u lculal!S 1.1lts 1a1 1h1pp11111 amaunl 101 
mullfpl• 11!1111 C1!d11 ch!!l ~g aging 1.1111 ...~111 '"'"m stal!fll!flll 
afld l!flD•ls Al appm!d 10 man Olh<t AIR ll!lfl can b• used by doc1011 llDlt 
mmqas •I< MDD·ll '"''°" Sl49 
Y'11 RD PROCESSO!I I S31I 32K Sl9 MD0-11 Sl9 
f1111 wocd p1oces1D1 1pull1Cally d!S•qllfd IOI lhr IRS·BD lhat um d1sl 
lloiaqr IOI ''" Y/1111!0" BASIL Ho Sll!C•al ha•lt•••• ancl l1Jl hm11 Use fol 
lfllers manua~ &l!Jl01l1 32K ve1~on ftalUf!I upptr Ilower mr w1lhoul 
llardw;ue thangr and mui11plr mJlDI lt11 hl!S 
MAil! GllSl >dmr:!d !!All -Y S.SS 
fall sort by any hr!d ll1plr lall!l1 ..d"""''' 4-dig1llrl!!lloncodr ,,.. 
11p code"' strrtft inpol hvr l1yboa1a powsful .,polf w11111 MOD-111'3!1 
INV!NIORY INV.V S99 
9-d1911 alpllanum111C lty '"' la11 key random amss Rtpo111111tlalltorder 
!R io p!f lormancr sumrnaiy tit Calculal• IO Ol'ow!llul 1111011 w11l!I MOO· 
fl S149 
Alf p1(1J1ams art Oll·llfir 1n111ae1t" 1andom il<UIS. vutually bug lrtt 
documflll!daodd!hveredond1ll.1 MOO·l1•quires31!I DOS Wttltali!OQ!all 
sollwaie vint!ors lo oll!I low toll man.ill ID y1111 can compare ;vid aVG1d 
:~:i'~J''s~ r;~~~irt!d on·mflll01y Plll'l"D1l Sflld SS lor a MOO I 

MOD·ll p1oq1ams a11 u1enmrly mod1fr!d gua1anlt!d ID 1un w11h I yur 
ne~dllf &updales 1111. oil 101 0tde11ng "'"" lhan I MOD·ll prng1ams 

MICRO ARCHITECT 

96 Oolha n SI.. Arlington. MA 02174 


Circle 237 on inquiry card . 

.,; 11•1 :. 

IN NEW YORK CITY !! 

~· 	 OHIO SCIENTIFIC &ARISTO/ 
POLKS FULL STOCK AND SER- ~ 
VICE ON CHALLENGER MICRO· 
COMPUTERS. 

~ 	g~:~.~~~g~:y~~BK S~~~~gg ;: 
SUPERBOAAD ClP S279 00 ~ 
CHALLENGER (COLOR) C4P BK S69B.OO :; 
C4P FLOPPY 24K 5" Sl 69B.OO 
CHALLENGER CSP SS95 00 

• COLOR· DUALS" FLOPPY CSP $2597 00 
Ill C·3 4BK DUAL FLOPPY S" $3995.00 

~ 	g:~-~~~~~~~~=~~l~~py B"~~:gg gg • 
~ 	PLUS ALL SOFTWARE & PERIPHERALS ~ 
~ Mail order invrted 1f machine can be • 


sent back to us for service. 220V 

~· conversions availab le for systems- ::: 

~ write for quote. Write for free cala· ~ 

~ log. MIC, VISA , AX CARDS ACCEPTED ~ 


Aristo/Polks. 212-21s-so34 

: 314 STH AVE.f32 ST)N Y.C.. NY. 10001 ~.., 
•	 9 30l6·DAILY • THUAS TrL 9 • SUNDAY 11·5 

Circle 240 on inquiry card. 

GAME DESIGN 

Leading Coin-op Amusement 
Game company will consider use 
or YOUR pinball, video or other 
game idea on a royalty, commis· 
sion or other basis. WRITE FOR 
DISCLOSURE FORM BEFORE 
SUBMITTING GAME IDEA. 

Department BMA 

P.O. Box 236 


Bensenville, IL 60106 


c.10 SHORT 50 FL 

CASSETTES 

Si .00 

10 S0.75 

50 S0 .65 
I 

Premiu m tape and cassettes acclaimed 
by thousands of repeat order microcom· 
puter users. Price includes labels. cas· 
sette box and s hipping in U.S.A. VISA 
a nd M/C orders accepted. Californ ia 
reside nts add sales tax. Phone (415) 
968-1604. 

MICROSETIE CO. 

475 Ellis Street 


Mt. View, CA 94043 


Circ le 238 on Inquiry card. 

BUSINESS SOFTWARE 

CP/M AND MODEL II COMPATIBLE 


NEWLY ENHANCED VERSIONS 


MEDICAL MGMT SYSTEMS •..••.... $495 

DENTAL MGMT SYSTEM •. .... ...• $495 

REAL ESTATE MULTI-UST , . , .•• , .. S495 

INSURANCE AGENCY MGMT .•.. ... . $495 

LEGAL TIME ACCOUNTING ...•..... $495 

GENERAL LEDG ER .....•.... • • ... $495 

ACCOUNTS PAYABLE • , • , •• • ... .• $495 

ACCOUNTS RECEIVABLE ....•...•• S495 

PAYROLL PROCESSING .• . , ••.••.. $495 

INVENTORY MANAGEMENT .. . •.... $495 

WORD PROCESSING/NAO •. .......• $495 

DATABASE MANAGEMENT ...• . ... $495 

HIGH·SPEED UTILITY SORT . .•....•• S300 


NEWI LATEST CBASIC·2 .. ......... S 99 
NEWI LATEST MBASIC 5 . 1 •. . •..... $300 
NEWI MBASIC COMPILER • , . . , ••••• $350 

• " CP/M 2.0 FOR MODEL II ......... $1 70 
COMPLETE SOFTWARE CATALOG ....... 5 
COMPLETE HARDWARE GU IDE , ...•. •• . 5 

UNIVAIR, INC . 314·426·1 099 
10327 LAMBERT INTL AIRPORT 
ST. LOUIS, MISSOURI 63145 USA 
MASTER CHARGENISA CARDS O.K. 

Circle 241 on Inqulry card. 

YOU MEE D ORJSP, HIGH ODJif'TllAST 
8U CK-WH ITE 1M VIVI D COLOR 
AL PHl·MUME RI CS/GRAPHlcs 
OAPUIU TIIES FR IW YOU lll 'l lDE D 
MOtUTOR IF TOU WA •T REALLY 
SUPf.A-L ODlllllO IMAOU FR<N 
YOU" CCll.PUTE.R ll 

Circle 244 on Inquiry card. 

http:f1rnc.MO


~II Or 
APPLE II PLUS 

= -
16K$975.95, Extra 16K 
E.S. RAM installed 
$74.95,extra 32K E.S. 
RAMinstalled$148.95. 

APPLE II HOBBYI 
PROTOTYPING CARD 
PartNo.7907 $ 14 .95 

) 16 lines. 64 columns • 

PARALLEL TRIAC 
OUTPUT BOARD 

FOR APPLE II 

APPLE IH~ 

SERIAL 1/0 

INTERFACE 

$99.95. 

.,. 

SFF96364 by Necu­_________... Ionic • Contro l chal'­

acters CCR . LF. ­ . ·- . 
r . ! . non destr uc t ive 
cursor, CS , home. CL 
• White characters on 
black backgro und or 
vice-versa • With the 
add it ion of a key­
board , video monitor 
or TV set with TV 
interface Cpart no . 
107Al and power 
supply th is is a com ­
p lete stand alon e 
terminal • also S-1 00 
compatible • requ ires 
+ 16. & - 16 voe at 
1OOmA. and 8VOC at 
1 A. Part No. 1 OOOA 
$199.95 kit. 

Uses 2708 EPROMS. 
memory speed selec­
t ion provided . ad­
dressable anywhere in 
65K of memory. can 
be shadowed in 4K in­
crements. Board only 
$24 .95 part no. 
7902. with parts less 
EPROMs $49.95 part 
no. 7902A. 

PCBD ... ... . . .. .. ... .. ........ $42.95 
MEM-1 A BKxB fully buffered. S-100, uses 

2102 type RAMS. 
PCBD . ... .. . ..... . .. $24.95. $168 Kit 

QMB-12 MOTHER BOARD. 13 slot termi­
nated, S-1 DO board only . . ... . . $34 .95 

$89.95 Kit 
CPU-1 80BOA Processor board S-1 DO with 

8 level vector interrupt PCBO $s9~§~ · ~~ 

ATC-1 Realt1me clock board. Two independ­
ent interrupts. Software programmable. 
PCBD . ......... . . . $25.95, $60.9 5 Kit 

EPM-1 1702A 4K EPROM 
card PCBO . . .. . ... . . .. . .. .... ... $25.95 

$49.95 with parts less EPROMS 
EPM·2 2708/2716 16K/32K 

EPROM card PCBD .... _..... . $24 .95 
$49.95 with Qart s less EPROMS 

OMB·9 MOTHER BOARD. Short Version of 
QMB-1 2. 9 Slots PC80 . .. .... $30.95 

$67.95 Kit 
MEM-2 16Kx8 Fully Buffered 211 4 Board 

PCBO . . . . . .... . .. $25.95. $269.95 Kit 

S-100 BUS 
ACTIVE TERMINATOR 

t 11111 

Board only $ 14.95 Part No. 900. with parts 
$24.95 Par t No. SODA 

Mention part no. descr iption, and price. In USA shipping paid by us for orders accompanied by check or money order. 
We accept C.0 .0 . or ders in t he U.S. only, or a VISA or Master Charge no.. expiration date. signature. phone no .. 
shipping charges will be added . CA residents add 6.5% for t ax. Outside USA add 10% for air mail postage and han­
dling. Payment must be in U. S. dollars. Dealer inquir ies invited. 24 hour order fine (408) 448-0800 

ELECTRONIC SYSTEMS oept. 

Wit h 16K & monitor ­
$ 795. Dual Disk 
Drive - $10 95 

There are 8 inputs that 
can be driven from 
TTL logic or any 5 vol t 
source. The circu it 
board can be plugged 
into any of the 8 sockets 
of your Apple II. It has 
a 16 pin socket for 
standard dip ribbon 
cable connection . 
Board only$ 15.00.Part 
No. 120, with parts 
$69.95. Part No. 120A. 

OPTO·ISOLATED 
PARALLEL INPUT 

BOARD FOR 
APPLE II 

PET COMPUTER 

REAL TIME 

100,000DAY 


CLOCK 

MT. HARDWARE Dou­

ble the utili ty of your 
S-100 bus computer 
with a rea l-time clock 
that keeps t rme rn 
1OOµS increments for 
over 273 years. Pro­
gram events for the en­
tire period with real time 
interrupts...without de­
railing the system Main­
taon a log of computer 
usage, time and date 
transaction prrntouts. 
call up lists...virtually any 
activity where time is a 
factor. On-board battery 
backup. MHPX004 ­
$249.95 

Dngnate. RS-232 and 
20 mA compatab le, Full 
duplex, and half duplex, 
direct connect or a­
coustic coupled. on 
board power supply, car­
rier detect light . D825 
plug. 300 BAUD. Type 
103 compatable fre­
quencies. Bare board 
Part No.2000. $19.95. 
Kot Part No. 2000A. 

..________... 

VIDEO TERMINAL 

• Programs 2708's address relocation of each 
4Kof memory toany4K boundary • Power on 
jump and reset 1ump option for " turnkey" 
systems and compu ters Without a fron t panel 
• Program saver software in 1 270B EPROM 
$25. Bare board $35 including custom coil. 
board with parts but no EPROMS $139. with 4 

Upper and lower case EPROMS $ 179 , with 8 EPROMS $219.• 5x7 dot matrix • Se- .,.________________ 

r ial AS-232 in and out 
wi t h TTL parallel WAMECO PRODUCTS 
keyboard input • On With ELECTRONIC SYSTEMS parts
board baud rate 
generator 75 . 110, FDC·1 FLOPPY CONTROLLER BOARD will 
150, 300, 600 , & drive shugart, pertek, remex 5" & 8 " drives 
1200 jumper select­ up to 8 drrves. on board PROM with power

boot up, will operate with CPM !notable • M emory 1024 included!. PCBO .. ... .. ....... . $42.95
characters (7-21 L02J FPB-1 Front Panel. !Finally) IMSAI size hex 
•Video processor chip disi;tlays. Byte or instruction sing le step. 

D.C. HAYES MICROMODEM 

Fully S-100 bus compatible including 16-bit 
machines and 4 MHz processors. • Two soft­
ware selectable Baud rates- 300 Baud and a 
jumper selectable speed from '45 to 300 Baud. 
(110 standard). Supports originate and answer 
modes. • Direct-connect M icrocoupler. This 
FCC-regrstered device provides direct access 
into your local telephone system. with none of 
the losses or distortions associated with acous­
tic couplers and without a telephone company 
supplred data access arrangement. • Auto ­
Answer/ Auto-Call. The MICROMODEM 100 
can automatically answer the phone and receive 
input: it can also dial a number au tomatically. • 
Automatic Reset and Disconnect. • Software 
compatible with the D.C. Hayes Associates 
B0-103A Data Communications Adapter. 
M icromodem-DCHA32625- $379.95 

, ·- .-',.:·r- -1 
1tt:4 ._.J ::_..~ . t 

TIDMA • - - . _11· ...l U ·.'II; • I 
, ;~··ti 

,1, x- ,.i.!r, , 

Tape Interface Direct Memory Access • Record 
and play programs without bootstrap loader !no 
proml 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-1 OD bus 
compatible • Board only $35DO Part No. 112. 
with parts $110DO Part No. 112A. 

SYSTEM MONITOR 
8080. 8085. or Z-BO System monitor for use 
with the TIOMA board. There is no need for 
the front panel. Complete with documentation 

Baud rate is continuously adjustable from 0 
to 30,000 • Plugs in t o any per ipheral 
connector • low current drain. RS-232 input 
and output • On board switch selectable 5 to 
8 data bits, 1 or 2 stop brt s. and parity or no 
parit y either odd or even • Jumper selectable 
addre<;s • SOFTWARE • Input and Out put 
rout i11e from monitor or BASIC to teletype or 
other serial printer • Program for using an 
Apple II for a video or an rntelligent terminal. 
Also can output in correspondence code to 
interface with som e select r ics. • Also 
watches DTR • Board only $15.00 Part No. 
2. with parts $42.00 Part No. 2A. assembled 
$62.00 Part No. 2C 

BK EPROM PICEON 

$12.95. 

RS-232/TTY 

INTERFACE 


This board has two 
active circuits, one con­
verts RS-232 to 20 mA, 
the other converts 20 
mA to RS-232. Re ­
quires +12 and - 12 
volts. $9.95 Part No. 
SODA Kit. 

SERIAL 1/0 

Four Senal 1/ 0 RS-232 
ports. S-100 Bus. Soft­
ware or 1umper selectable 
baud rate 1110. 300. 600. 
1200. 2400.4800. 9600. 
19.2KI. on board Xtal baud 
rate generator. Address­
ing. switch selectable. 
Panty or no panty !odd or 
even) switch selectable. 1 
or 2 stop bi ts. 5 to 8 
tits / character. Board only 
$29.95. Part No. 7908 
With parts lk1tl $199.95. 
Part No 7908A 
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HEX ENCODED KEYBOARD 
Four onboard LEDs indi­
cate the HEX code gen­
erated for each key 
depression. The board 
requires a single +5 
volt supply. Board only 
$15.00 Part No. HEX-3, 
with parts $49.95 Part 
No. HEX- 3A. 44 pin 
edge connector $4.00 
Part No. 44P. 

T.V. 
TYPEWRITER 

• Stand alon e TVT 
• 32 char/line. 16 
lines. modifications for 
64 char / line included 
• Parallel ASCII [TTLJ 
Input • Video output 
• 1Kon board memory 
• Output for computer 
controlled curser • 
Auto scroll • Non­
destruct ive curser • 
Curs er inputs: up.down. 
left, right. home. EOL 
EDS • Scroll up. down 
• Requires +5 volts 
at 1.5 amps. and -1 2 
volts at 30 mA • All 
7400. TTL chips • 
Cha r . gen . 2513 • 
Upper case onl y • 
Board only $39 .00 
Part No . 1 06 . with 
parts $145.00 Part 
No. 106A 

UART & 

BAUD RATE 

GENERATOR 


• Converts serial t a 
parallel and parallel ta 
serial • Low cost on 
board baud rate gener­
ator • Baud rates : 
1 10, 150, 300. 600,
1200, and 2400 • 
Low power drain +5 
volts and -1 2 vol t s 
required • TTL com­
patible e All characters 
contain a start bit. 5 
to B data bits, 1 or 2 
stop bit s. and either 
odd or even parity. • All 
connectionsgotoa44
pin gold plated edge 
connector • Board only 

................... $12.00 Part No. 101, 
with parts $35.00 Part 

44 BUS MOTHER No. 101 A. 44 pin edge 
BOARD 

Has provisions for ten 
44 pin !.1561 connec­
tors. spaced 3/4 of an 
inch apart. Pin 20 is 
connected to X, and 
22 is connected to Z 
for power and ground. 
All the other pins are 
connected in parallel. 
This board also has 
provisions for bypass 
capaci tors. Board 
cos t $15.00 Part No. 
102. Connectors 
$3.00 each Part No. 
44WP. 

connector $4.00 Part 
No. 44P 

RS-232/20mA 

INTERFACE 


This board has t wo 
passive. opto-isola­
ted circuits. One con­
verts RS-232 to 
20mA. the other con ­
verts 20mA to RS­
232. All connections 
go to a 10 pin edge 
connector. Requires 
+12 and -12 volts. 
Board only $9.95. 
part no. 7901 . with 
parts $14.95 Part 
No. 7901A. 

ASCII TO CORRESPONDENCE 

CODE CONVERTER 


This bidirectional board is a direct r eplace­
ment for the board inside the Trendata 1000 
terminal. The on board connector provides 
RS-232 serial in and out. Sold only as an 
assembled and tested unit for $249.95. 
Part No. TA 1000C 

ASCII KEYBOARD 
53 Keys popular ASR-33 format • Rugged 
G-10 P. C. Board • Tri-mode MOS encoding 
• Two-Key Rollover • MOSIDTL/TTL Compat­
ible • Upper Case lockout • Data and Strobe 
inversion option • Thr ee User Definable 
Keys · Low contact bounce · Selectable Par­
ity • Custom Keycaps • George Risk Model 
753. Requires + 5. -1 2 volts. $59.95 Kit . 1------------------1 


ASCII KEYBOARD 
TTL & DTL compatible • Full 67 key array 
• Full 12B character ASC II output • Positive 
logic with outputs resting low • Data Strobe 
• Five user-definable spare keys • Standard 
22 pin dual card edge connector • Requires ................... Na. 11 1A 

+ 5VDC. 325 mA. Assembled & Tested. SOROC IQ12D 
Cherry Pro Part No. P70-05AB. $1 19.95. 

I 

r,­:;Iit_. . 

Upper/ lower case dis­

play • Numeric keypad 
& cursor keys • Pro­

11-----------------... tected fields. /2 1nten­

COMPRINT 
PRINTER I 

Pr inting Character istics: 225 characters/ 
second {170 lines/ minute! throughput • 9 
horizontal x 12 vertical matrix • 96 ASCII 
character set with upper and true lower case • 
80 characters/line • 5.8 lines/inch 
Buffer M emory: standard 256 bytes; • 
optional; 2.048 bytes !buffer memory option 
designated as M odel 912-2Kl. add $149.95. 
Paper Requirements: electrosensitive type 
!aluminum coated! • 8 -1 /2 inch width • 3.7 
inch max. !300 ftJ roll diameter. 
Model 912- S Interfacing: serial interface 
RS232 and 20 mA current loop • BAUD rates 
11 o. 150, 300. 600, 1200. 2400 and 4800 
are strap selectable. 
Model 912- P Interfacing: parallel interface. 
IEEE-4B8 and B bit parallel [strobe/ acknow­
ledge!. M odel 912-S. Part No. CPIA. 3211 B. 
$579.95. Model 912-P. Part No. CPIA. 32117. 
$559.95. 

T.V. INTERFACE TAPE 
INTERFACE 

• Converts video to 
AM modulated RF. 
Channels 2 or 3. So 
powerful almost no 
tuning is required. On 
board regulated power 
supply makes this ex­
tremely stable. Rated 
very highly in Doctor 
Dobbs' Journal. Aecom­
mended by Apple • 
Power r equired is 12 
volts AC C.T., or +5 
vol t s DC • Board only 
$7.60 part No. 107, 
with parts $ 13.50 Part 
No. 1 07A 

sity display • RS 232 
in terface & aux. port. 
IQ120-$799 .95 • 
IQ140 Detachable key­
board-$1199.95 

RS-32/TTL 

INTERFACE 


• Converts TTL to RS­
232. and converts RS ­
232 to TTL • Two se­
parate circui t s • Re ­
quires - 12 and +12 
volts • All connections 
go to a 1 0 pin edge 
connector. kit$9.95 Part 
No.232A 1 OAnedgecon­
nector $3.00 part No. 
10P. 

• Converts a low cost 
tape recorder to a 
digital recorder • Works 
up to 1200baud • Oig­
ital in and out are TTL-
serial • Output ~f 
board connects to mic. 
in of recor der • Ear ­
phoneofrecordercon­
nects to input on board 
• No coils • Requires 
+5 volts, low power 
drain • Board only 
$7.60 Part No. 111. 
with parts$29.95Part 

MODEM 

• Type 103 • Full or half 
duplex • Works up to 
300 baud • Originate 
or Answer • Serial TTL 
input and output • con­
nect B !! speaker and 
crystal mic. directly to 
board • Requires +5 
volts • Board only $7.60 
Part No. 109 . with parts 
$29.95 Part No. 1 09A. 

COMPUCOLOR II 

Cl

~,,_ 

W ith reg. keyboard 
M003 BK $1595.95 
M004 16K $1695.95 
MOO 5 32K $1995.95 
Now includes $250 
more. worth of soft­
ware and accessories 
with 101 key option add 
$134.95 with 117 key 
option add$179.95 

DC POWER SUPPLY 
• Board supplies a regulated +5 
volts at 3 amps .. +12, -12, and -5 
volts at 1 amp. • Power reQuired is 
B volts AC at 3 amps .. and 24 volts 
AC C.T. at 1.5 amps. • Board only 
$12.50 Part No. 6085, with parts 
exc luding transformers $42.50 
Part No. 6085A 

ELECTRONIC SYSTEMS oept. 
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FLOPPY DISK 

STORAGE BINDER 


Holds two 5-1 / 4 inch 
diskettes and will fitThree-ring binder any standard three ring comes with ten trans­ binder.$9.95/10 Pack. parent plastic sleeves 

which accommodate 
either twenty, five-inch 
or ten . eight- inch TRENDCOM 
floppy disks. Binder & PRINTER1 0 holders $14.95 Part 
No. 8800: Extra holders 
95ct: each. Part No.800. 

DIGITAL 

CASSETIE 


• 40 characters per 
second • 4 -7/16 inch 

fl•Ct«1 tor1t TRS· 
ea •l"ICll °"" ..~ 
bOtn:l 519 95P•rt 
No :JCAEJ40 

•--------• 

COMPUCRUISE 

$219.95. 300 BAUD 
An swer, Part No. 
AC3122 . $219.95. 
300 BAUD Answer/ Or­
iginate,PartNo.AC3123, 
$229.95. 

LIGHT-PEN 

Your TRS-90 l ight-Pen 
is a carefully engineered 
instrument and with the 
proper care wi ll give 
satisfactory use and 
many years of service. 
Part No. TRS90LP 
$24.95. 

DISKETTES LEEDEX 

• / ~DN~TDR 
Box of 10, 5 " $29.95. t::l
8" $39.95. 

Plastic box. holds 10 , 

diskettes, 5 " - $4.50. 

B" -$6.50. I 


16K RAMS 
For the Apple, 12" Black and White • 
TRS -BO or Pet $B 12 M Hz Bandwidth 

• Handsome Plasticeach Part No. 4116/ 
Case• $139.002117 . ________.,.________• 

S-100 INTERFACE 

AN S-1 DD bus Adapter-Motherboard for the 
TRS-80. Kit . Part No. HUHB1 DLXK, $295.95. 
Assembeled, Part No. HUH91 DLXA. $375.95. 

NOW! 

A FULL SUPPORT SYSTEM 


FORTRS-80 


• 32K of RAM e EPRDM firmware e Disk 
control • Data acquisition • Parallel 1/ 0 • 
Serial 1/0 • Plug into GPA's Motherboard. 
GPA's quality design includes • 644 pin edge 
connectors • 5V, - 5V, +12V, -12V external 
power supply required • Active termination. 
The Motherboard. Part No. GPABO, is only 
$149.95. 

TAKE ADVANTAGE OF 

GPA-EXPANSION CARDS 


FOR THE GPABO 


Memory cards: Now with Fortran compilers 
available for your TRS-80. additional expansion 
memory 1s a must! Card with sockets only, Part 
No. GPAB01,$ 119.95.Card with 16K of 4116 
Dynamic Ram. Part No. GPAB02. $224.95. 
Card with 32K of 4116 Dynamic Ram. Part No. 
GPA803. $329.95. All cards come equipped 
with sockets to accomodate 32K of Ram. 
EPROM firmware card. Put those valuable 
subroutines in firmware. Don't waste time 
loading and unloading tapes and disks. For 2708 
or 2716 EPROMS, Part No. GPAB06. $79.95. 
Serial I/ 0 card. Here's what you've been 
asking for. a full serial terminal interface. with 
RS-232C or 20 mA.Current loop. Input/ output 
capabilities. Part No. GPA807. $79.95. 
Parallel 1/0 Card. Control functions in the 
outside world, monitor and store real time 
events. Two parallel output ports. Dip switches 
select ports (0 -2541. Part No. GPA808. 
$79.95. 

TRS-80 

SERIAL 1/0 

• Can input into basic 
• Can use LLIST and 
LPRI NT to output, or 
output continuously • 
RS-232 compatible • 
Can be used with or 
without the expansion 
bus • On board switch 
selectable baud rates 
of 11 0, 1 50. 300. 600, 
1200. 2400. parity or 
no parity odd or even. 
5 to B data bits. and 1 
or 2 stop bits. O.T.R. 
line • Requires +5. 
-12 VDC • Board only 
$ 1 9.95 Part No. 8010, 
with parts $59.95 Part 
No. 801 DA. assembled 
$79.95 Part No. 8010 
C. No connectors pro ­
vided. see below. 

EtA/AS·232 ton· 
,,l!CtDr P1r' N o 


0825.P S6 00 """Lh 

9'. B conductor 

Ublt $ 10 9~ P•rt 

ND 082S.P9 

J' rilbDOl'I C•bl• 
iMt.h•tuu:tied con. • 

GAME PADDLES 
&SOUND 

Includes: 2 game pad­
dles, inter face. soft ­
ware. speaker, power 
supply. full documen­
tation including: sche­mat ics. theory of .. 

operation , and user 
guide: plus 2 games on 
cassette !Pong and 
Starship Warl . $79.95 
Complete Part No. 
7922C 

DIGICOM DATA 
PRODUCTS INC. 

Series 312 
Acoustic Coupler 

300 BAUD Originate, 
Part No. AC3122. 

SARGON: A Computer 

Chess Program 


Features the complete program that won the 

197B West Coast Computer Faire Tourna ­

ment . Part No. 00603 - TRS-80 Level II : 

Part No. 00604 -Apple II l24KJ. $19.95 

SOUND EFFECTS AND MUSIC 

FOR YOUR COMPUTER 


SOUNDWARE is a complete system. It includes 
a speaker/ amplifier unit with volume control, 
earphone jack, and connectors. It boasts 
excellent tone quality yet is small and convenient 
to use. Add batteries, plug it in. and play. One 
year warranty. SOUNDWARE package (in­
cludes INTRO to SOUNOWARE programs> 
PET CBKl, Part No. 20D03, $29.95. TRS-80 
Level II {16KJ, Part No. 20002, $29.95. 
Compucolor II 18KJ, Part No. 20001 . $39.95. 
INTRO to SOUNDWARE programs only PET 
and TRS-80, Part No. 20005,$14.95. Compu­
color II Part No. 20006. $19.95. 

$129.95: wtth cruisecon­
trol $169.95 

ForYourTRS-80 

THE TELESIS 

VAR-BO 


INTERFACE 

UNIT 


-~ 


For the TRS-BO with 
Level II Basic • Provides 
8 outputs • Provides 8 
inputs • 2 ft. of inter­
connecting cable w/ con­
nector • Plugs directly 
into TRS-90 • Power 
supply provided • As­
sembled and tested. 
Part No. VAR80. Intro­
ductory price$109.95. 

SYSTEM 

EXPANSION 


from 

LNW Research 


• Serial RS232C/ 20 
mA 1/ 0 • Floppy con­
troller • 32K bytes 
memory • Parallel print­
er pert • Dual cassette 
port • Real-time clock 
• Screen printer bus • 
Onboard power supply 
• Software compatible 
• Solder mask, silk 
screen. PC board and 
user manual, Part No. 
LNWBO, $69.95. 

5 min. each side. Box 
of 10 $9.95. Part No. 
C-5. 

wide thermal paper • 
Graphics ITRENDCOM 
1OOl: 480 sevendot 
print postions per line. 
TRENDCOM 1 00,Part 
No. TRC0100,$495.95. 
TRENDCOM 200.Part 
No. TRC0200,$375.95. 
Interface for TRS-BD, 
Part No. TBOA $45.95. 
For Apple II . Part No. 
TRCAll, $75.95. For 
PET. NO. TRCP2 , 
$79.95. For Scoccerer. 
TRCSR1 $45.95. 

ELECTRONIC SYSTEMS oept.s 

Circle 246 on Inquiry card. 

http:TRC0200,$375.95
http:TRC0100,$495.95
http:price$109.95
http:GPAB01,$119.95


i 

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

C irc le 247 on Inquiry card. 

IE== CALIFORN IA COMPUTER SYSTEMS 
16K RAM BOARD . Fu ll y buflered addressable in 4K 
blocks. IEEE s1a ndard for bank addressing 2114"s. 
PCBD S 26.95 Ki t 450 NSEC $249.95 
PT-1 PROTO BOARD. Over 2,600 holes 4" regula· 
Iors . All S·100 buss funcloons labeled. gold fingers. 
PCBD S25.95 

PT-2 PROTO BOARD. Similar to PT-1 except se t-
up 10 handle solder tail socke ls. PCBD S25.95 

CCS MAIN FRAME. Ki l iS-100) S34 9.95 

APPLE EXT ENDER. Kil S22.95 

APPLE IEEE INSTRUMENTA TION INTEHFACE 
KIT 7490. Kii 5275.00 

ARITHMETIC PROCESSOR FOR APPLE 78 11A. 
Kil ..$350.00 

APPLE ASYNCHRONOUS SER IAL INTERFACE 
7710A. Kil S89.95 

APPLE SYNCHRONOUS SERIAL INTERFACE 
7712A. Kil .. $89.95 

ALL OTHER CCS PRODUCTS AVAILABLE 

--~::111 
PB-1 2708 & 27 16 Programming Board wi lh pro­
visions fo r 4K or BK EPROM. No external suppl ies 
req uire 1ex1001 sockets. Kil .... S129.95 

CB-1A 8080 Processor Board. 2K of PROM 256 
BYTE RAM power on / resl Vec1or Jump Parallel 
porl wllh stnlus. Kil $129.95 PCBD · S27.95 

VB-3 80 x 55 VIDEO BOARD. 
Graphic included TBD 

10·4 Two serial 11 0 ports with fµll handshaking 
20/ 60 ma curren1 loop : Two paral lel 110 pons. 
Kit 5130.00 PCBD $26.95 

VB-1B 64 x \6 video bonrd, upper lower case Greek 
composite and para llel video with sof lwa re. S- \00. 
Ki t 5 \ 25.00 PCBD $26.95 

CB-2 Z80 CPU BOARD. Kit 5185.95 

AIO APP LE SERIAL/PARALLEL $159.95 

ALL OT HER SSM PRODUCTS AVAILABLE 

wml'}nc. WAMECO INC. 
FDC-1 FLOPPY CONTROLLER BOARD will dr ive 
shugart. pertek. reml c 5·· & 8" drives up to 8 drives. 
on board PROM wilh power boot up. will operate 
with CPM '" (nol inc luded). PCBD $42.95 

FPB-1 Front Panel. IMSAI size. hex displays. Byle, 
or instruction single step. PCBD 547.50 

MEM-1A 8K x 8 fully bu ffered. S-100. uses 2102 
type rams. PCBD $25.95 

QM-12 MOTHE R BOARD. 13 slot. terminaled. S-100 
board on ly $34.95 

CPU-1 8080A Processor board s-1 00 wi lh 8 leve l 
vec tor interrupt. PCBD $26.95 

RTC -1 Reall ime clock board. Two independcn1 In-
terrupts. Software programmable. PCBD $23.95 

EPM-1 1702A 4K Eprom card. PCBD $25.95 

EPM -2 2708/ 2i16 16K/ 32K EPROM CARD. 
PCBD 525.95 

QM-9 MOTHER BOARD. Short Version o f OM-12. 
9 Slots. PCBD $30.95 

MEM-2 16K x 8 Fully Buffered 211 4 Board 
PCBD $26.95 

PTB-1 POWER SUPPLY AND TERMINATOR BOARD. 
PCBD $25.95 
108-1 SERIAL AND PARALLE L INTERFACE. 
2 para llel. one seri al and casse tte. 
PCBD .. $26.95 
2708 S9.49 2114 (200 NS) low pwr 
2114 (450 NS) low pwr 5.99 $6.99 

MAY SPECIAL SALE 
ON PREPAID ORDERS 

IChnrgo ca,ds no1 1ncludod on HM; offer I 

10 -4 LAYOUT REJECTS. One simple change. 
PCBD .. .. . S20.00 
BK x 8 RAM . Fu ll y buffere d. 450 NSEC assembled 
and tested. S99.99 

MIKOS PARTS ASSORTMENT 
WITH WAMECO AND CYBERCOM PCBDS 
MEM-2 with MIKOS =1 16K ram 
with L21 14 450 NSEC 
MEM-2 with MIKOS =13 16K ram 
with L2114 250 NSEC 
MEM-1 with MIKOS =1 450 NSEC BK 
RAM 
CPU-1 with MIKOS =2 8080A CPU 
QM-12 with MIKOS =4 t3 slot mother 
board .. . 
RTC -1 wi th MIKOS =5 real time clock 
EMP-1 with MIKOS = 10 4K 1702 Jess 
EPROMS .. 
EPM-2 with MIKOS = 11 16·32K EPROMS 
le ss EPROMS 
QM-9 wi th MIKOS = t2 9 slol mother 
board ...... . 
FPB -1 wilh MIKOS =14 al l parts 
for front panel 

$249.95 

$279.95 

St 19.95 
s 94 .95 

s 89.95 
s 54.95 

s 49.95 

s 59.95 

s 79.95 

5 134.95 

MIKOS PARTS ASSCRI MENTS ARE ALL r,,CTORV MMtKEO 
PA AT S. KITS INCLUOE ALL PARTS LISTED AS REQUIRED 
FO R THE COMPLElE K IT LESS PARlS LISTED ALI. SO CK­
ET I CLUOED 

~D~@~ 
~~:E~OORESS AND PHONE (415) 726-7593 

P. o . Box 955 • El Granada, CA 9401 B 
Ple:ise send for IC, Xistor and Computer parts li st 

VISA or MAS HRC HARCC . Send . 1 C"O unl n1unhe1, rnkrt...m k num· 
bet, 1·~ p11.11ton d.1 10 .in d s1~n your mile r A1i1uo ... . 110~ 1.tl~C' wl 11 

la~ ilddeel Check 01 p•oncy o rlh.•r will bl! ~1: 111 il0\1 11. ml tn U.S. 

II you .i re 110 1 .l 1rstu1;u cus. iom e1, plea:!lie uw t. h .11.~e . c s .. tu er·~ 

1 h l't k 0 1 ll OSl:!I money order Oll1 en·.1sr 1t1e1 t­ mll tJ~ _. h'•O· 

we e k del a y 101 checks to clear . CJl1L IL' S•den ls achl aoo ux 
Money U:i c~ JO·day guarni11ee Wt: cL1n no 1 J LU!JH 1t> !tu rJof'1J 1c ·s 

11 1,11 h. t'lc IJf.L·n !l.OlthHcd to. P11 Lc::i. '.o\J li1ct I to L ll ,m~!t.:! w1lhOul 

nohce SlO minimum order. SI.SO sil!'r-vlcc chafli~C on orde11 
less l han SI D.OD . 

f, .,.ll ll' ll\!'.. ,lw,;• t111 ,... 1'1>~ 1 u• '!.... ; ..... .,, 
l.t< ~ .. ..,. 'th& 

publication 

is available
. . ~1n nuc._.,...o'°'~ ...... ..rfl 
Please send me additional information. University Microfilms International 
Name - --- --- --------- ­ 300 North Zeeb Road 18 Bedford RowInst itution ___ ___________ 

Dept. P.R. Dept. P.R. 

Street - -------------- ­ Ann Arbor, Ml 48106 London , WC1 R 4EJ 

City --------------- U.S.A. England 

State _________ Zip 
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MtS:~!?o™ ~lm~~ 
Immediate response to your orders (verbal or written). Phone (213) 371-1660 

Cromemco System Three FEATURES . . 
• Z-80A Micro Processor • 64K RAM 
• Dual 8" Double Sided Disk Drive easi ly expan­

dable to 4 Drives • RS232 and Printer Interface. 
CALL FOR OUR PRICE 

Cromemco System Two FEATURES .. 
• Z-80A Micro Processor • 64K RAM 
• Wangco Drives• RS232 and Printer Interface. 

CALL FOR OUR PRICE 

.SANYO 9"MONITOR Apple"ll 
A Superb 
Black and 
White TV 
Monitor 
that can 
be used 
with most 
Computers 

OUR 
PRICE $185 

ZENITH DATA SYSTEMS: 
Smart Video Terminal 

Z-89 Computer System: 
Includes: Z19 Display. a bu ilt in 
5 •;."' Floppy Disk , 2 serial ports. 
and 16K of memory. 2295.00 
48K Memory version 2595.00 

Z-19 has a ZBO Microprocessor. 
Numeric Keypad and 8 func tion 
key $895.00 

personal 
computer. 
We have a 
complete stock 
of different 
Software for 
the Apple II 

All Apple and Apple related products ... 
20-25%OFF list price 

,,...--:======:::-==911ii~---pjjj~-- 105440 
Impact Printer 

The Paperliger 
This low-cost printer has 
the capabil ity of printers 
twice it's price. Idea/ for use 
with small computers 

w1graphics OUR PRICE $1050. 

DYSAN DISKETTES 
THE CADILLAC OF THE FLOPPY DISKS 

AT LOW LOW PRICES 
8" (Box of 10) 3740111sgl sidelsgl density $4.50 ea. 
8" (Box of 10) 3740/1 D sgl side/dbl density $6.95 ea. 
5" (Box of 5): 
104/1 Soft Sector or 10711 10 Sectors 
or 105/1 16 Sectors $4.50 

Plastic Floppy Disk Holder 
Plastic Floppy Disk Holder 

~--· 
' I I ' • • • •- .. .. . . . . . . .. .. . 

- •• " • • • ... "I. ~ 

I o ~ • ' '" .. ..._ 

ATARI 800 b~~g8f~r System 
Packed with : Computer Console, Basic 
Language Card , Education System 
Master Cartridge, Cassette Recorder , TV 
Modulator, SK Memory (expandable to 
48K) , Power Supply & all Books and 
Manuals $849.99 

ATARI 400 Personal Computer
I 1 System for less 

Packed with : Computer Console, Basic 
Language Cartridge, Power Supply, TV 
Modulator, and all Books and 
Manuals 
AT ARI Program Recorder 

ATARI Sollware, Romo, Ca11ett11 25°<. oll list price 
ATARI Expanolon Memory BK Module 99.99 

16K Modu le 169.99 

System B is a Z-80 based microcom­
puter with over 630,000 characters of on­
line storage and is capable of handling 
standard accounting or special com­
putations of any small business or large 
company department - even scientific 
calculations in a technical environment. 

Call for Our Price 

I16K RAM set of 84116's 250 ns or better $65.00 



··•···•··················••·•·•·•·•·•···•·•·•·•···•·•·•··· ......•.•.•:•.•.•.•:•:•:;:.:.:-:•................ -....•. -·· . . 
NO ONE CAN GIVE YOU A BETTER ~l~ 

DEAL ON TRS-80 COMPUTERS! ! :·: 
c: 
0 OUR Radio Shack® Merchandise is New ~I~ 
0 

N "' and covered by Radio Shack® War- ::: 
Q) 

e ranties ::: 
6 

WE PAY Domestic U.P.S. Shipping & In-;· 
surance on minimum orders h 

NO TAXES are collected on out-of-state::: 
:·:
•!•Shipments ... 


TOLL FREE Order Number ::: 

OPEN 8:00 a .m. to 6:00 p.m., Central Time,~~~ 


... Monday through Friday; 9:00 a.m . to i~~ 


ll\ on computers, peripherals, software and other Radio Shack® products. 6 :00 P · m ·' Saturday 11~ 
::: Offered Exclusively By :::I. .. 


~~~Pan American •'•

A llad1e lhaeN :·:......... 
AUTHORIZED SALES CENTER:Electronics ... 

·!· 
... 

·~ ...:·. 
INCORPORATED ... 

1117 CONWAY MISSION, TEXAS 78572 

TOLL FREE ORDER NUMBER 800/531-7466 


TEXAS AND MAIN TELEPHONE NUMBER 512/581-2765 


WAMECO 
THE COMPLETE PC BOARD HOUSE 


EVERYTHING FOR THE S-100 BUSS 

INTRODUCTORY SPECIAL 


IOB-1 SERIAL/PARALLEL INTERFACE BOARD 


* TWO PARALLEL DATA PORTS PROGRAMMABLE USING AN 8255 WITH SEPARATE 
HANDSHAKING. 

* ONE SERIAL PORT USING AN 8251 WITH PROVISIONS FOR PARITY, STOP BIT AND 
CHARACTER LENGTH. BAUD RATES 11 O TO 9600 BAUD. OUTPUTS RS232, TTL 
AND CURRENT LOOP. 

* KANSAS CITY STANDARD CASSETTE INTERFACE, 300 BAUD FOR USE WITH THE 
SERIAL INTERFACE. 

* STATUS MAY BE POLLI NG SOFTWAR E OR VECTURED INTERRUPTS. 
PCBD . . .. .. . ........... ... ............ . ................. .. .. .... . . . ...... ........................ ... .... . . .. $31.95 
KIT TO BE ANNOUNCED LATER . 

FUTURE PRODUCTS : 80 CHARACTER VID EO BOARD. 
Z-80 CPU BOARD WITH RAM , ROM AND PROGRAMMABLE VECTOR INTERR UPTS. 

DEALER INQUIRIES INVITED , UNIVERSITY DISCOUNTS AVAILABLE 

AT YOUR LOCAL DEALER 


MOST PRODUCTS FOR IMMEDIATE SHIPMENT. NO 4-8 WE EK DELAYS REQUIRED FOR OTHERS. 

0 t>~ol-IE 

1-1o'tE·. RESS p.N 
 ( wmc};nc. 
1-11:.W p.OO 

WAMECO. INC.. P. 0 . BOX 877 • 455 PLAZA ALHAMBRA • EL GRANADA. CA 94018 • (41 5) 726-6378 

300 BYTE May 19BO Circ le 251 on inquiry card. 



NEW PRODUCTS! 

Super Color S-100 Vi deo Kit S99.95 
Expan.dable to 25.6 x 192 high resolution color 
graphics . 6847 with all display modes compu1er 
controlled Memory mapped lK RAM expanda­
ble 10 6K S-100 bus IB02. BOBO. 8085.ZBO etc. 
Gremlin Color Video Kil 559.95 
32 x 16 alphamumencs and graphics. up lo 8 
colors with 6B47 chip: IK RAM at EOOO. Plugs 
11110 Super Ell 44 pm bus. Nol expandable to high 
resolullon Graph ics 

Quest Super Basic 
Quest . 111e reader In inexpensive 1802 sysrems 
announces another lirsl. Quest 1s lhe first com· 
pany worldwide10 shipalull sizeBasic lor I 802 
systems. A complete !unction Super Basic by 
Aon Cenker including lloating point capability 
with scienlilic notation (number range - . I7P"). 
32bit Integer • 2billion : Multi dim arrays: Stnng 
arrays: String manipulation: Cassette 110. Save 
and lood. Basic. Data and machine language pro­
grams. and over 75 Slalemenrs. Funchons and 
Opera1ors 
Eas.ly adaprable on mosl 1802 sys1ems. Re· 
Quires I2K RAM m1n1murn for Basic and user 

Elf II Adapter Kil S24 .50 
Plugs Into Ell II prov1amgSuper Ell 44 and 50prn 
bus plus S· 100 bus expansion !With Super Ex­
pansion) High and tow address displays. s1a1e 
and mode LED's optional S18.00 . 
1802 16K Dynamic RAM Kil 5149.00 
IB021S·100 expandable 10 J2K. Hidden relresh 
w/clocks up to 4MHz wino wait slates Addi . 16K 
RAM $79.00 . 

programs. Cassetle verS1on 1n slock now. HOM 
versions coming soon wllh exchange privilege 
allowing some credit lor cassetle version 
Super Basic on Cassette $40.00 
Tom Plltman·s 1802 Tiny Ba sic Source listing 
now available. Find oul how Tom Pittman wrole 
Tiny Baslc and how 10 gel lhe most cul ol II . 
Never offered belore. $19.00 
S-100 4·Slol Expansion s 9.95 

Super Monllor VI.I Sou rce Llsllng $15.00 
Coming Soon: Asse mbler. Edllor. Dlsassem· 
bier . DA/AD . Super Sound/Music, EPAOM 
programmer . Slringy Fl oppy Disc Syslem. 

RCA Cosmac Super Elf Computer $106 .95 
Compare learures belore you decide to buy any 
other computer. There is no other computer on 
the maike11oday thal has all the desirable bene-
Ills cl the Super Ell torso htlle money The Super 
Ell Is a small single board compurer that does 
many big lhings. II Is an exaillent computer tor 
trarnmg and for learmng programming with ils 
machine language and yet 11 Is easily expanded 
wilh addll lonal memory. Full Basic, ASCII 
Keyboards. video character generation. etc. 
Before you buy another small compuler . see 11 it 
Includes the lollowrng features· ROM monitor: 
Slate and Mode displays. Single step. Optional 
address displays: Power Supply: AudioAmplifier 
and Speaker: Fully socketed for a111c·s. Real cost 
ol In warranty repairs: Full documenration 
The Super Ell includes a ROM monitor lor pro· 
gram loading . edi11ng and execution with SINGLE 
STEP for program debugging which Is nor in· 
eluded inorhers al lhe sameprice. With SINGLE 
STEP you can see rhemicroprocessor chip opera­
ting wilh lhe unique Quest address aoo data bus 
displays belore . during and alter execullng in· 
structions. Also . CPU mode and Instruction cycle 
are decoded and displayed on 8 LED Indicators. 
An RCA 1861 video graphics chip allows you 10 
connecttoyourownTVwithanmexpensivevideo 
modu lator to do graphics and games. There is a 
speaker syslem Included for wriling your own 
music or using many music programs already 
wrillen The spea ker amplifier may also be used 
to drive relays for conrrol purposes 

A 24 key HEX keyboard includes 16 HEX keys 
plus load, reset , run , wall. Input. memory pro­
tect , monitor selecl and si ngle step . Large . on 
board displays provide output and optional high 
and low address. There Is a 44 pin srandard 
conneclor slot lor PC cards and a50 pinconnec· 
tor slot for lhe Quest Super Expansion Board . 
Power supply and sockets Im all 1c·s are in· 
eluded in theprice plus aderailed 127pg. 111s1ruc· 
t.ion manual which now includes over 40 pgs al 
sotlware info Including a series of lessons 10 
help get you staned and a music program and 
graphics rarget game. Many schools and 
umversit1es are using 1he Supe1 Ell as a course 
ol study OEM s use 1t lor 1ra1m11g and R& D 
Remember . other computers only oiler Super Ell 
leatures at add1lrnnal cost or no1 a1 all Compare 
belore you buy. Super Ell Kil S106.95, High 
address option $8 .95 . Low address opllon 
S9 .95. Cuslom Cabinel w11h dnlled and labelled 
plex1glass fron t panel S24.95. Expansion Cabinel 
with room tor 4 S- IOO boards S41 .00. NICad 
Battery Memory Saver Kit S6.95. All kits and 
oprions also completely assembled anrt rested 
Ouesldata. a 12 page rnomhly soflware pub ­
lica11on for 1802 computer users is available by 
subscnpllon lor 512.00 pe r year Issues 1· 12 
bound St6.50 
Tiny Basic Casselle Sl0.00, on ROM SJS.DO . 
original Ell kit board $14.95. 1B02 soflware: 
MoewsVideo Graphics S3.5D. Games and Music 
S3.00. Chip B Interpreter SS.SO. 

Super Expansion Board with Cassette Interface S89 .95 
This 1s truly an as1ound1ng value! Thisboard has 
been designed to allow you 10 decide how you 
want 11 optioned The Super Elpanslon Board 
comes with 4K of low power RAM fully address­
ablean)where in 64K with bmll -ln memory pro-
reel aoo a casselte lnfer1ace. Provisions have 
been made for all orher options on the same 
board and rt fits neally 1n10 lhe hardwood cabinet 
alongside lheSuper Elf. The board includes slots 
lor up to 6K ol EPROM (270B. 2758. 27 16 or Tl 
2716) and is lu lly socketed. EPROM can be used 
lor lhe manner and Tiny Basicor other purposes. 
AIK Super ROM Monllor S19.95 is available as 
an on board option in 2708 EPROM which has 
been preprogrammed with a program loader/ 
editor and error checking multi lile cassette 
read/wrire sot1ware. (rerocatible cassette lite) 
anolherexclusive lrom Quest It includes regisler 
save and readout . block move capability and 
video graphics driver with blinkingcursor. Break 
points can be used with the register save feature 
10 isolate program bugs quickly, then lollow with 
single step The Super Monitor is written with 

subrouunes allowing users to rake advantage ol 
monitor lunclions simply by call ing lhem up 
Improvements and reviS1ons are easily done wllh 
the monitor. If you have the Super Expansion 
Board and Super Monitor the moni1or Is up and 
running at the push of a bullon 
Other on board opuons include Pa ra llel lnpu l 
and Oulpul Por1s with fu ll handshake They 
alloweasy connectionof anASCII keyboard10 lhe 
mput port RS 232 and 20 ma Cu rre nl Loop for 
teletype or other oevice are on lloard and 11 you 
need more memory lhere are1wo S·lOO slots for 
static RAM or video boards Also a IK Super 
Monitor version 2 w1lh Video driver lor lull capa­
bil ity display with Tiny Basicand avideo i111crface 
board . Parallel 110 POr1s S9.85, RS 232 S4.50 . 
TTY 20 ma l/F Sl .95 , S· 100 S4 .50. A 50 pin 
conneclor sel with ribbon cable Is ava1lal>lc al 
515.25 tor easy connection between the Super 

Ell and lhe Super Expansion Boan1 . 

Power Supply Kil lor th< complete system (see 

Mu Iii-volt Power Supply below) 


TERMS: $5.00 min. order U.S. Funds. Call! residents add 6% taa . 
Banl!Amerlcard and Master Charge accepted. 
Shipping charges will be added on charge cards . 

Sa me da1shipment. fl rs1hne pa11s only 
Factory rested . Guaranteed mone1 back . 
Oua l1ry IC'sand other components al tac· 
lory prices . 
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LRC 7000 -i Printer 5389.00 
6502 based single board with lull ASCII keyboord 
ROCKWELL AIM 65 Computer 

40164 column dol rnalflx impact. Sid paper 
and 20 column 1herrnal pnnter 20 char alphanu· Interlace all personal computers 
menc display. ROM momror. fully expandable Televideo Terminal 5845.00
S375.00 . ~K version 5450.00. 4K Assembler 102 key, upper. lowercase. 10 Baud rates 24 'BO
$85 00. SK Basic lnlerpreler $100.00 char microprocessor cont edil. cap

Special small power supply lor AIM65 assem In 
frame S49.00. Complete AIM65 in thin briefcase lnlertube II Terminal 5874.00 
wllh power supply 5485.00. M~lded plaslic Super Bra i n 
enclosure 10 Iii AIM65 plus power supply $47.50. Floppy Disk Terminal 52895.00Special Package Price: 4K AIM. SK Basic. power 
su ppli . cabinel SS99.00 79 IC Update Master Manual S29 .95
AIMG~IKIM/\llM/Super £11 44 pin ••pans.on Complete IC data selector. 2500 pg master reler· board: 3 female and I male Ous Board plus 3 ence guiele. Over 50.000 cross references. Freeconnectors S22.95. update serviai through 1979. Domesuc posrage 

Conven TV set Into ahigh qual11\f monitor wlo 

AIM651KIMNIM 110 Expansion Ki t: •I parallel and 
2 senal pons plus 2 1oiernal timer s$39 .00. PROM 
prnarammer 101 2716 5150.00. 

53.50. No foreign orders 

S-100 Computer Boards 

Multi - volt Computer Power Supply 
8v 5 amp . " 18v 5 amp . 5v 1 5 amp . 5v 
5 amp, 12v 5 amp, - 12 option -5v, • 12v 

aie regulared Kii 529 .95 . Kii with punched frame 
53145.$4 OOshlpping K11 olhardwareS l 4.00 
Woodg raon case 510.00. SI 50 sh1ppong 

PROM Eraser w111 erase 25 PR OMs 1n 

8K Static RAM Kit 
tSK Static RAM Kn 
24K Static RAM Kn 
32K S1a11c RAM Kn 
16K Dynamic RAM Kit 
32K Oynamic RAM Kit 
64K Oynam1c RAM Kil 
Video Interface Kil 

265 .00 
423 .00 
475 00 
199 00 
3t0.00 
470 00 

5129 .00 

15 minutes Ultrav1olet . assembled 
Sa e1y swucn/Timer version 

S37.50 
S69 .50 Video Modulator Kil SB .95 

aHecting usage Comp lot wlfull lnslruc.60 Hz Crystal Time Base Kit S4.40 
Converts digital clocks Imm AC line lrequency Digital Temp. Meter Kil S34.00
lo crystal time base Outstanding accuracy Indoor and outdoor. Swilches back and lonh. 


Beautilul so· LED readouts. Nothing like it 

NiCad Battery Fixer/Charger Kil available . Needs no additional pans tor com· 
Opens shorted aills that won't hold a charge plete . lull operation . Will measure - 100' to 
and then charges them up. all In one kil w/tull +200°F. tenths of a degree. air or liquid. 
pans and instructions. S7.25 Beau1ilul woodgrain case w/bezel S11 75 

FREE: Send for your copy of our NEW 1980 
QUEST CATALOG. Include 28~ stamp 

Circ le 252 on inqui ry c ard. BYTE May 1980 301 
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11542-1 KNOTT ST. 
GARDEN GROVE, 2716's 

CA 92641 
(800) 854-64 11 
(714) 891-2663 

450NS 
5-VOLT ONLY 

$35.00 

8251 
U-ART 

$5.00 each 
or 

MICRO BYTE $2 for $9.50 
16K STATIC 
RAM BOARD 

•S-100 COMPATIBLE 
•4K BANK ADDRESSABLE 
•EXTENDED MEMORY 

MANAGEMENT 
• NO OMA RESTRICTIONS 
•ASSEMBLED &TESTED 
•4MHZ OPERATION 

$250.00 each 

CATALOG 
AVAILABLE 
CALL OR WRITE 

ORDERING INFO 

MICROBYTE 
32K STATIC 
RAM BOARD 

• IEEE/ S-100 compatible 
•4K bank addressable to 

any 4K slot within a 
64K boundary 

•On board 8-bit output 
port 

•No OMA restrictions 
• 4 Hmz operation 

TERMS 

LO-PRO SOCKETS 
1·99 100 Up 

14 PIN .11 .10 
16 PIN . 12 . 11 
18 Pl N . 16 .14 
20 PIN .24 .22 
24 PIN .31 .29 
28 PIN .35 .31 
40 PIN .42 .39 

LOBO INT'L. 

CENTRONICS 
PRINTERS 

MODEL #703 
180 CPS Bl-DIRECTIONAL 
LOGIC SEEKING PRINTER 
WITH 132 COLUMN 
CARRIAGES, ELECTRONIC 
TOP OF FORM, VFU & 
CENTRONICS STANDARD 
PARALLEL INTERFACE 

$1995.00 
TRS-80 DISK DRIVE 

LOBo' INT'L 

SA 800 
SINGLE-SIDED / 
DBL . DENSITY 
SHUGART 8'' 
FLOPPY DISK 
DRIVE , INSTALLED 
W/PWR . SUPPLY 
(1) DRIVE INSTALLED 

$775.00 
(2) DRIVES INSTAL LED 

$1250.00 

NAME, ADDRESS , PHONE 
SH IP BY : UPS OR MAIL 

WE ACCEPT CASH , 
CHECK, MONEY ORDER , 
VISA &MASTER CHARGE 

•UP TO 218K BYTES 
•SINGLE/DOUBLE DENSITY 
•SOFT SECTOR 
•25 MSEC . ACC ESS 

SHIPPING CHRG . ADD CREDIT CARDS . •SOFTWARE COMPATIBLE 
$2 .00 UP TO (5) LBS . (U .S. FUNDS ONLY) • ASSEMBLED & TESTED 

TAX : 6% CALIF . RES . $395.00 each 

POWER TRANSFORMERS (WITH MOUNTING BRACKETS) 

ITEM USED IN PAI. WINDING SECONDARY WINDING OUTPUTS SIZE UNIT 

NO. KITNO. TAPS 2 x 8 Vac 2x 14 Vac 2 x 24 Vac W x D x H PRICE 

T1 1 OV, 110V, 120V 2 x 7.5A 2X2.5A 33/4" x 35/e"x31/a" 21.95 

T2 2 OV, 110V, 120V 2x 12.SA 2x 3.5A 3¥.l" x 4Jt8" x 31/a" 27.95 

TJ 3 OV, 110V, 120V 2 x 9A 2x 2.5A 2x 2.5A 3¥.l"x 4%" x 31/a" 29.95 

T4 4 OV. 110V, 120V 2 x 4A 2x 3A Jl/,i" x 35/e"X31/a" 21.95 


POWER SUPPLY KITS (OPEN FRAME WITH BASE PLATE, 3 HRS. ASSY. TIME) 

ITEM USED FOR @+8 Vdc @- 8 Vdc @+ 16 Vdc @- 16 Vdc @+ 28 Vdc SIZEWx Dx H UNIT PRICE 

KIT 1 15 CARDS SOURCE 15A 2.SA 2.SA 12"x 6" x 41/a'' 51.95 

KIT 2 SYSTEM SOURCE 25A 3A 3A 12"x 6" x 4Ya" 58.95 

KIT 3 DISC SYSTEM 15A 1A 2A 2A 4A 14"x 6" X41/e'' 66.95 · 

KIT 4 DISC SOURCE BA 1A 5A 10"x 6" x 41/e'' 49.95 

EACH KIT INCLUDES: TRANSFORMER, CAPACITORS, RESIS., BRIDGE RECTIFIERS, FUSE & HOLDER, TERMINAL BLOCK, BASE 

PLATE, MOUNTING PARTS AND INSTRUCTIONS. 


DISC DRIVE POWER SUPPLY "R3" Assv. & TESTED. OPEN FRAME. srzE: 9" (W) x s" (D) x s·· (H) .. . . . . . ... . 64.95 

SPECS: + SV@SA REGULATED, - SV@ 1A REG., + 24V @SA REG., SHORTS PROTECT. 

IDEAL FOR 2 SHUGART 8011851 OR SIEMANS FOO 100-8/ 200-8 DISK DRIVES & ROCKWELL AIM-65. 


SHIPPING FOR EACH TRANSFORMER: $4.75. FOR EACH POWER SUPPLY: $5 .00 IN CALIF . $7 .00 IN OTHER STATES. CALIF. RESIDENTS ADD 6% SALES TAX . OEM WELCOME. 
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Ohio Scientific Superboard II 
The first complete computer system on a board. Includes 
keyboard. video interface and audio cassette interface. 
BK BASIC-in-ROM: 4K RAM. Requires power supply + 5V 
at 3 Amp. 

"We heartily recommend Superboard II 
for the beginner who wants to get into 
microcomputers with a minimum cost. A 
real computer with full expandability." 
POPULAR ELECTRONICS, MARCH. 1979 

"The Superboard II is an excellent choice 
for the personal computer enthusiast on a 
budget." 
BYTE, MAY, 1979 

Ohio Scientific C1P Series. 

r 

The Chellenger 1P. The best bargain in 
personal computer anywhere! BK BASIC-in­
ROM. 4K RAM. Cassette based with 53-key 
keyboard. B&W video interface. 30 rows x 
30 columns. Upper and lower case. BK RAM 
5399. 

Ohio Scientific C1P MF. Mini-floppy version 
of the C1P. BK BASIC-in-ROM. 5995. 20K 
RAM and OS-650 so~ware . Fully 
expandable. 51250. 

SOFTWARE 
Cassettes 
Add Game 5 6.00 
BASIC Tutor Series 

$29.00 
Torpedo S 6.00 
Address Book 

5 8.00 
Programmable 
Calculator 512.00 
Savings Account 

$ 6.00 
Breakout s 6.00 
Battleship $ 6.00 
Bowling 5 6.00 
Destroyer $ 6.00 
Space War $ 6.00 
Star Trek s 6.00 
Tiger Tank 512.00 

Disks 

MOMS Checking and 
Savings Account 

529.00 
MOMS Personal 
Calendar/ Address 
Book 529.00 
Home Control II 

529.00 
DAC I Music 
Generation 539.00 
Baseball I & II , Golf , 
Bowling, Hockey 

$39.00 
Poker, Black Jack, 
Spades. Hearts, more 

$29.00 
Tiger Tank, Space 
Attack . Etch-A­
Sketch. more 

$29.00 
Star Wars, Zulu 9 , 

When ordering, specify High Noon, more 
Challenger 1 P. 4P . 529.00 
or BP Monster, Kite, Three 

Little Pigs. Humpty 
MOMS Educat:Jon Dumpty and more 
System 529.00 [2 Disk Set) $29.00 

Many, many more software systems are 
available to you. See our catalog for 
complete listings. 

Accessories 
AC-3P 12" B/W monitor. TV 
AC·15P 12" Color monitor 
AC-16P 2·B Axis Joysticks with 
cable 
AC·11P Answer/Ori~inate 300 
baud modem with cab e 
AC·17P Home Security Starter 
Set. 1 fire detector, 2 window 
alarms, 1 door unit. 
AC-18P BV." alum1nized paper 
printer. Upper/lower case. 
AC-STP Centronics 799 110cps 
tractor feed, business printer with 
interface 
AC·12P AC-Remote starter set. 
Console. 2 lamp modules. 2 
appliance modules, OS 650 home 
control operating system 
Disk Drives 
CD 3P Single 5 " mini floppy 
CD 2P Dual B" Disk with interface 
and OS-650 DOS 

Power Suriplies
PS 1. 5-vo t @ 3 amps regulated. 
For use with Superboard II 

Boards (Assembled and t ested) 
CM SP. 24K Static. 
610. BK Static. Expandable to 
24K and dual mini-floppy controller. 
CA·14A. Votrax" voice 
synthesizer. 
CA-15 Universal Telephone Inter­
face, rotaior touch tone 
CA-15V U I with Votrax•' 
CM·6 48K Dynamic memory 
board. 
4KP. 4K static RAM chip set 
CA12. 96 tine parallel 1/0 
Books: 
How to Pro~ram Microcomputers , 
By William arden 
Basic and Personal Computer 
By Dwyer & Critchfield 
Howard Sams C1 P Service Manual 
Howard Sams C4P Service Manual 

s 125 
s 450 

s 39 

s 199 

5 249 

5 695 

51250 

5 175 

5 499 

$ 1599 

s 29 

$ 399 

$ 298 

s 399 

5 499 
s 799 

s 499 
5 69 
$ 175 

5 8.95 

512.95 
$ 7.95 
515.95 

Freight Policies 
All orders of $100 or more are shipped 
freight prepaid. Orders of less than $100 
please add $4 .DO to cover shipping costs. 
Ohio Residents add 5 .5% Sales Tax . 

Guaranteed ShiP-ment Cleveland 
Consumer Computers & Components 
guarantees shipment of computer systems 
within 4B hours upon receipt of your order. 
Our failure to ship w ithin 48 hour s 
entitles you to 535 of so~ware, FREE. 

The Challenger 4P. A 4-slot computer with 
one open slot. Highly sophisticated 16 color 
video interface. 32 rows x 64 columns. 
upper and lower case. BK BASIC-in-ROM, BK 
RAM. 200-20KHz programmable tone 
generator. AC remote interface. Expandable 
to 32K RAM and two mini-floppy drives. 
5750. 

The Challenger 4P MF. Mini-floppy version 
of the 4P. Two to three times faster than 
competitors. More 110 built-in than any other 
in its class. 24K RAM. Real time clock. 
M odem interface. Printer interface. 
Foreground/Background operation and much, 
much more. 51795. 

Ohio Scientific SP Series. 

Challenger BP. Ohio Scientific's mainframe­

clas!'l . Personal computer. B slots with 6 

ope11. Cassette based with BK BASIC-in­

ROM. SK static RAM, expandable to 32K 

RAM. and dual B-inch floppy disk drive . 5950. 


Challenger BP DF. A top of the line personal 

and sman business computer. 32K RAM, 

expandable to 4BK. Features dual B" floppy 

disk drives. Audio output 200 20KHz. OAC 

for voice generation. Keypad interfaces. 

Joystick [2] interfaces. AC Remote. Real 

Time Clock. Printer & Modem interfaces. 

And more. 52895. 


To Order: 
Or to get our free catalog 
CALL 1·800-321-5805 TOLL FREE. 
Charge your order to your 
VISA or MASTER CHARGE ACCOUNT 
Ohio Residents Call: [216) 464-8047. 
Or write. including your check or money 
order. to the address hsted below. 

Hours: 
Call Monday thru ~riday 
B:OO AM to 5 :00 PM E.S.T. 

Circle 255 on inquiry card. BYTE May 1980 303 



Circle 256 on Inquiry card. 

IOCOLUMH l•&CT "'tHTEJI • 
LOWRST rM JilltlCC- Htcll•aT IM P'lllUJOIUl&NC9:APPLE GAME PORT REMOTE PLUG-IN :::=:rMwmM 159900 4116-n. -. ....... ,.111
Z·BO EXPANDER with SELECTOR ! ·= 	 Dynami

* 	
:s:;:::::::: .._~ase2 inc. 

RAMAllows continuous connection of any three 	 MEMORY ADO·ON FOR THE 
IRS·80°0R APPLE 11 • of the Apple game port ~	 to 4SDo<s12so 

options. 3995 	 8for s4995 

EPROM ERASER BY SPECTOLIHE 

UP TO 6 (PROMS IN 19 MINUUS 14995 
6000 HOUR BULB LIFE * 

1971 SOUTH STATE COLLEGE , ANAHEIM, CA. 92806 ASSEMBLED 
S25900&TESTEDVISA·MASHRCHARC£ 	 MINIMUM OROER-SI0.00 

CHECK OR M.0. (714) 937-0637 ADD Sl.10 FOR FRI_ California Compuler Systems
NO C.O.D. Wo <locl aod u llo.tr lZ,OODI "''"m1-condll<tors CAL. RES.ADO 63 

Fundion XR-m6KB 8080A ,v--Vioo
Generator MICRO· $595 ••~m,.... ,,,. ••,.,.1.. 

$ 1995 
• 	 TV sync·sopnrater circuit KJT PROCESSOR ::;~~~:~::::~:~::~'. 
e 	High•sensitivity 1 mV/ div ~---------.r-;;E;;;;;P~R~O~:-;M;--;;;-1 RvvoHA8Sco111b'vc1iGt1. 1Yi 

(SMHzl ln.. w idt1 l1wa. 1YO\n. 11a.....1fo1LEDS 
e Sweep· timo magnifior 	 (S Vold ~:~:.~:~··~ 11:~·:~:-P,:::;_ 

(10 ,;mos) 	 2716 
$ 2990 w.r.''.'.''.".": $3.49 

• 	 Z·axis input (Intensity ...... 

modulation) ~ 


• Slgnal deloy lino 
.200 in. di•. 

• 	 X· V operntian XC556R •ed ....... 5 for $1 

•Tri.co $945.00 XC556G g•..n • • •• 4 lo• $1Rotation 

XC556Y ycllo.., . .. . 4 for $1 * 153 * 
. 125 ln. dl•­

ED209R ••d .. .. ... 5 lo• $1 DISCOUNT 
KITS 	 ED209G green •• . . 4 lo< $1 

27001 tJ,•hUM Kl! • ~,ntldl e A.AM IHttl Kit II• l UhJ - •...•• $220 ED209Y yollow • ••• 4 for $1 
27002 \111 u 1'lm flWU. Dia\ O.frr• tut.11i... ..__,,,,,,, _. _ ••• ,,,, 250 NEW 	 COUPON 
27003 HC.tQO IMl1lt a..-t1 ea.,.,. Kil , ....................... 295 
 Light Emitting DiodeHICKOK27004 UDSl.nwr.. •••• • ··············-·········· ••••.••• 340 Bring this COl"l'ON into one of our stores or

ED95 Red-Orange27007 t.,MJ".,R.DM lit........... . ........................... 175 

27010 M••M IUM jlt1 Dn lui ] 419'(1l.lilutt(,u.banllli1~it.lu. •••• 165 and Green ma il to our Mai l Order address shown below and 
27011 VDl·lDUYilf.t1Du11'11T•11•101 ., •••• ., ................. 370 Color mixing receive a I 5 % DISCOl 1NTLX304 
27012 lJll'MhlllM II hll'•••Wt AAW le•tl Kit llllC UM) ...... .... 460 
27013 'l•ultfJ1lllldlhDMDdt1C.1111H•r.il ....... . ......... 350 
27014 'RDM· IDO ,IUIM ,...,.._ ..Htll#L , .................. 200 
27015 ,.,..uD u a "•'••t ,,.01111111.ui aui• o .......... .• .. 250 
2701) Mf•o bM (tlK ••"U') 411• !HOuoc),. ................. 250 
27018 SIC· 1DO Sl•tl• hll• c._,11m IClt .............. ,, ........ 320 

27024 ........JIAM u bplldtW• UM ..... ICit l•• IWhl •.•.•• .•••• 230 

SD Systems ASSEMBLED 
38001 "'"'"'-'"1".,"'~'"" ""l · ..................... S 480 

I9.ll DI 

clt,~ifl 
f;iif!! 

ONLY
po1Hlble due on purchases from th is Ad of $100.00 or more.DIGITAL to 11ep•r•l_e an· $ 160 

MULTIMETER ode terminals. OHe•r EXl'lllES on 1111;--· :JI. I DUO
1-----------~llll 

Compact 

Acc"Hte. 
 Flasher LED 

NAM E•••••••• •••••..•• •••••••• ••.FRL·4403 ONLvDependable 
ADDRESS.. • • • • • • • . . • • • • • • • • • . - • - • Red LED and 

$8995 
FIHherlCChlp 92(: CtTY •••••. , .•••••.••.••••.. , ••• ,. STATE ,, , ••••••• 

38002 r..,.......... tu• et ..... .. , ,.,.MJ. ....... .......... • . 620 ~"""""~~~-----~l~n~O~n~e~ .:..__•_· HIJ
P~ac~k~a~ge:...___ "
,,, 

31003 b,NtlellAM l•U tfM·ll1w•flAM) .................. . .. 760 :ZIP •. _ • , •.• , , ••. PHONE NO•••• , , , • , ••••• , • I 
39004 	 s00 Universal Osei loscope...M ..... ,... d .........., ....................... 

38005 Y11n.tlttn n ...~1, Di1~ DtW• c..u.uw . , ............ , .. , .. 335 
 Coupons 11ecep1od on ly whh full n1me and add1es' fttlod n. 

J8006 SIC· HI Sill;.,_ h 11 tl C..,.r"., .................. ... , ., 350 

31001 , ... si.., .. , ,.,_ ___ ............................ 450 ~
 Probe 
39010 ...u...... ........ .. ....... .......... ... ... ..... 245 

31101l f4 Wthr Dl,\Dlln1 . .................. ,,,, , _,., •• , •• 80 

~:~:: :~:=-~:",:;~~.7:.:::i:;;~::,:::::::: : .:::.:::: 4~~ - ­
38011 CdhlwSO· IODJH-JDO ill•lnt lt fu11 l111mi•..nllG'"-tt1 ... 80 ~ 

311018 Callllt. , ...... ' ""' [l•u •ul) ...... ..................... 120 IP10D 

38019 e.w.. .... ...b .. {ln•..IJ . ···········-- ·-···-· ·-· ·· 80 

$3600 @ ~"'"· "'~"<''' """"'·C•lilo1nia 1uldan11 add 6" H los I n . M inlmum Orid111 r. $10.00. 
Add $ 1.00 1'0 cover post•O• and handling. M aster Ch•rQtt 11nd V11• wetcom•tl ­• PlflHe 1nc l11d1t your cha1ga cud n11rJ1ber, 

IMub.Onk numbat end HPl,.t ion d•te PHONE ORDERS: (2 131 641 -4054 


PORTlAND SANTA ANA CULVER CITY38020 i..11t1t10.UM II [lllC h~J ... , .......... , ........ ,, 610 	 MAIL ORDER
SWITCHABLE X1 and X10 ATTENUATION FACTOR 
f'.O. Bo .. 2208 R , 12$ N (. 82fld ....... 
 1.300 E. f641'tQtf A.~t 11 OIO Jol'l-ori 111\rd 

P0ttl i111d. OR 972.20 
38021 U:$N lkAA M. II (>llC ' •r•d1U...j • • • . • • • - .. • • 840 

S.r,I• A~ CA !12705 Cf.Ive• C11y, CA '90230KEY ADDITIONAL FEATURES: e 100 MH;t b•ndwldlh e Heauy dutv Cl.ilv9rCtr.cAll02JOlB022 r..,......lllll II j411C h,_!.n..) ........................ . 1070 
 [II.ti Ml · •OC-& 16111 2.M·IMI ll l41 MMtU ~J ll l llD ·HH 
38023 ht•••UM 11 IH IC h""'1itJM) ... ..... ............. , . ,,, 1300 tip e Bl'eak .....l.•ta.nt c=enlel' c:ondudol' e Slende.r, Hexlble c:•bl• 

38024 v., ,n,,,, uDnM1 o-iirt nuilih Dil~ Grin,,.,.-...__ .... 430 • 6 ft. lengt.h • Wide compen.••t_lon r•ng• • Flu all •cope• TUCSON HOUSTON ATlANTA SUNNYVALE
• Gl'ound ..cfcf'enc• ic.aa be •cOvatcd al tip e Include• SPRUNG 4 S 18 L Blo•dway 29•9 Aictlmolld ll30 fl'lt<1mo1u Illa., NL 1c>5-4 !.. !J Cam~o Rt311025 PllOll•lll PllOM '"'¥-•··· .. ,, , , ... , , ••••• ••••, ,, 265 
HOOK. I.e . TIP. llNC ADAPTOR. INSULATING TIP ud TRIMMER Tuc101\.A2: 85'111 HOUflOft. IX ))OSB Allt... .... GA J030$ 
 Sou~···· c.-. !J.t0.&7 

TOOL •cce••orle.• 
38026 M'9•1110 lH Mmll..lthU W lk11• ......... ., , ,, ., ...... ,. J25 


jHll Ul -U.. (HJ] •H·l•H f'Ul n1-11aa l•Dll UJ -•U•
38028 HMH iim1J1 lau~ C-,..111 ·- -········ •••• 400 
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http:Tuc101\.A2
http:l.�ta.nt
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ORDERING INFORMATION & TERMS: Orders under S15.00PLEASE WRITE FOR CATALOG add 75c handling. No C.0 .0 . We accepl Visa , MaslerCharge. 
and American Express cards.. Tex. Res. add 5% tax. ForeignPRICES SUBJECT TO CHANGE orders (excepl Canada) add 20% P&H. 90 Day Money Back 
Guaranlee on all ilems.Add 5% P&H.maximum SS.00.WITHOUT NOTICE ORDER BY PHONE-(214) 324-5509 

The EXPANDORAM is available in versions 
from 16K up to 64K, so for a minimum invest­ SD EXPANDORAMment you can have a memory system that will 
grow w ith your needs. This is a dynamic mem­
ory w ith the invisible on-board refresh , and IT 
WORKS! 
• 	Bank Selectable 
•Phantom 
• Power SVDC, + 16VDC, 5 Watts 
• Lowest Cost Per Bit 
• 	Uses Major Brand 16K RAMS 
• 	 PC Board is doubled solder masked and has 

silk-screened parts layout 
• 	Extensive documentation clearly written 

SO 'S PROM 100 PROM Programmer Board SO'S SBC-200 
The PROM-1 00 Programmer is a development tool for SINGLE BOARD COMPUTER Kit $289.95 
S-100 Bus computer systems. The Zero Insertion S· 100 Bus compa11ble and based on 1he powerful zeo m1cro­
Force Programming Socket extends above the card processor, the SBC·200mee1s 1he needs ol a Z-80 CPUboard 
cage height for easy access to PROM devices. Soh· w11h many add111onal lea1ures. Ideal tor lndus1rial and con1ro1 
ware veri1ies PROM erasure, verifies program loading apphca11ons. All of 1he same leatures 1ha1 have made lhe 
and provides ror read ing or object file lrom Disk or SBC-100 lamous, PLUS 4MHz OPERATION. • s -100 Bus 
PROM and programming inlo PROM/ EPROM. Fea- Compa11ble • zeo Cen11a1 Processing Unit • 1024 Byles of 
lures include: On-board generated 25vdc Program- Random Access Memory . BK Byles of PROM using 2716 • 
ming pulse, TIL compatible, maximum programming Senallnpul/Ou1pu1Pon (w11hAsynchronousandSynchronous 
lime for 16,389 bits is 100 seconds. Programs: 2708. Opera11on) • Parallel Input and Ou1pu1 Pons • Four Channel 
Intel 2758, 2716, 2732 and Tl 2516. DIP Selectable Counier/Timer (280-CTC) • Sohware Programmable Bauo 
EPROM type. Rale Genera1or • No-Fron1 Panel Requ11ed tor Opera11on • 4 
PROM-100 Board Kit $149.95 MHz Operation. 

SO'S VDB-8024 SO 'S 
VIDEO DISPLAY " VERSAFLOPPY I" 

BOARD KIT 

The VDB-8024 features 
Its own on-board Z80 F EATURES: IBM 3740 soft sectored 

microprocessor. This gives the capability of using soh· compatible, S-100 SNS Compat ib le for Z-80 
ware (included in ROM) 10 control functions and en ­ or 8080. Controls up to 4 drives (single or 
hancements without interlerence with the computers 

double s ided). Directly controls the followingCPU . Included in the special features: 80 characters 
by 24 lines display. keyboard power and interface, d rives : Sugar! SA400/450 M ini Floppy• Shu· 
composite and separate video output, 2K on-board gart SAS00/850 Standard F loppy • PERSCI 
RAM, a total of 256 available characters. lull cursor 70 and 277 • MFE 700/750 •CDC 9404/ 9406 control, forward and reverse scrolling. underlining. 
field reverse. field protect enhancements. program­ $189.95
mable characters. KIT 5329.95 A&T 5389.95 

• Complete k it includes all Sockets for 64K 
•Memory 	access time : 375ns, Cycle time : 

500ns. 
• 	No wait states requ ired 
• 	 16K boundaries and Protection, via 

Switches 
• 	Desi~ned to work with Z-80, 8080, 8085 

CPUs 
EXPANDORAM 64K Kit (16K Ram) 


16K ... .•.•.• .. • . •. .. •. ..... .. . $239.95 


32K .. .. •.•....•...• .. • . . .. • . •. . 309.95 

48K .. ••. . . .. . . •. . . •. .. •.... .. • . 379.95 

64K 

SO'S VERSAFLOPPY 11 
• IBM 3740 Compatible Soll Sec1ored Formal for Single Den­
s11y Drives • Opera1es w11h Single and Dual Sided Drives. 
Single or Double Dens11y Drives and 5" & 8" Drives - 1n any 
comb1nat1on of four simultaneously • On\le Select and Side 
Selec1 Clrcui1ry • S·100 Bus Compalible • Vec1ored lnterrup1 
Opera11on Op11onal • Phase Locked Loop Data Recovery C11 · 
cu11 • Opera1es with ZSO CPU's • Uses F01791·1 Coniroller 
Chip • Ther Versafloppy II incorporates all lhe possible fea­
tures of a flexible disk dnve con1roller 1n10 one board Capable 
of handling lour drives simultaneously, comb1na110ns of any 
vanely are possible. such as 5" single sided. a· dual density 
dual sided. S" dual densuy single sided. Mosl popular drives 
are conlrolled direcuy w11h lhe Versalloppy II. The operaung 
system for 1he Versalloppy II 1s lhe e•lremely powenul SOOS 
available for SD Systems. 01agnos11c and conirot software 
available 10 complele your disk sys1em. 

KIT 5335.95 

SO'S SBC-100 
SINGLE BOARD 
COMPUTER 

The SBC· 100 provides a 
complete m1cm-compu1er 

on asingle board! The 280 microprocessor IS used as !he hean 
of the SBC-100. The SBC·100 meets all 1he requ11ements of a 
ZBO CPU board w1lh lhe added lealures ol l/O pons. counierl · 
umer channels. on board RAM. provisions for PROM/ ROM 
and a software programmable baud rale genera1or. S· 100 Bus 
compa11ble, lhe SBC· IOO fea tures are: BK byles ol a11allable 
PROM. 1024 byles on-board RAM, Serial 110 wllh bolh syn· 
chronous and asynchronous operauon. Parallel 110 pons. 

g~:~~~~·~~~~~~r ~~:~,~~~s.lo~n~S~~~ a~~uG:~~T1'r"e~'. 
minals. Disk basei~~!flros~i'f's~:9~~i available . 

• S-100 Bus Compatible 	 SO'S EXPANDORAM II SD Systems' ExpandoRAM II is a dynamic RAM 
• Up to 4Mhz Operation 	 The Randem Access Memory board with capacities from 16K bytes (41 16) to 
• 	Expandable Memory from 16K to 256K . 256K bytes (4164) . It operates on the Industry 
• 	DIP Switch Selectable Boundaries ~11!1, ,!1,•~~!!i!! S-100 Bus. The design allows 8 boards to op­
•Uses 16K (4116) or64K (4164) Memory - , - - erate from the same S-100 Bus. The Expando· 

Devices RAM II is compatible w ith most S-100 CPU 's 
• 	Page Mode Operation Allows up to 8 Memory based on the Z80 m icroprocessor . 

Boards on Bus EXPANDORAM II KIT 
• Operates with Z80 CPU's 16K .•....•.... . . ... . .. ........ $295.95 

• 	Phantom Output Disable 

.• •••......... . . ....... ' .... 369.95

• 	 Invisible Refresh (Synchronized with Wait 

States) ... • ..... .. .. . .......... . . . . 444.95 


. .. .... .. . . . .... . .. .. . .. . . . . 519.95 




JADE. INFLATI 

FOR THE 80's. 


EXPANDORAM 
Expandable to 64K Using 4116 R AMS 

Interface' with most popular -100 boards 
Hank selectahle; PHA TOM provisio n 
Draws only 5 watts fully populated 
Designed to ' ork wi t h Z-80, 8080, and 8085 syste ms 
No wait states required 
I6K boundaries & protect via dip swi tches 
Kit s come wi th sockets for full 64K 
I nvisi blc refresh 
MF.M -64133K 64 K KIT . ..... ....... . .... 5399.95 

1EM-64 133A A&T .................... .. 5449.95 

1F.M-48132K 48K KIT .......... . .. ... ... $334.95 


MEM-48132A A&T ........ . .. .. ......... 5384.95 

M EM-32131 K 32 K KIT .... .. . .. . .. . ... ... S269.9S 

MEM-32131A 32 K A&T ... . ....... ... .... S3 19.95 

MEM-16130K 16K KIT .......... ......... S204.9S 

MEM-16l30A 16 K A&T .. . . . ... .. ....... . $259.95 


Sale Price $475.00 

32K STATIC RAM 
Expandable 8K/32K, 2/4MHz, KIT IA&T 

Switchable 2 or 4 MHz 
THE JADE BIG Z 

Z-80A CPU with Serial 1/0 Port 
This C P U can accomodatc a 2708. 2716. or 2732 

E PR OM in S HADOW mode. allowing you to use a full 
64K of RAM . The MW RITE igna l is ge nera ted 
automatically if yo u use the board wi thout a front pa nel. 
T hcre·s a lso an independen t on-boa rd USART to co nt rol 
the RS2J2 serial port a t baud rates from 75 10 19.200. 

We've sold thousands of these high quality S-100 
CP boa rds at S 159.95; but now, in a brief fit of financial 
insanity. we're offeri ng them to you for on ly $ 135.00! 
Don't pass this one up! 
CPU-30201K ( KI T) . ...... ... .. .... .. . .... SIJS.00 
C P U-J0201A (A&T) . ...... . ......... ..... Sl 99.00 
e r -J0200B (BA R E BOARD) . .......• .. . . . $35.00 

SD Systems 
EXPANDORAM II 

4 MHz RAM Board Expandable to 256K 
S-100 bus compa tib le. up to 4 M Hz opera tio n 
Expanda ble memory from 16 K to 256K 
Dir switch sdcctable boundaries 
Page-mode allows up to 8 boards on the sa me bus 
lm•isiblc refresh ; PHANTOM output disa ble 
Designed to o pcrntc in Z-80 based syste ms 

I E ·t -64633K 64K KIT .... ..... ...... . .. . SS09.9S 

F. 1-64633A 64K A&T .. .. .. .. . . .. . . .. . . 559.95 


MEM-~8632K 48K KIT .. . .. ... . ....... . . . S439.95 

MEM-48632A 48K A&T ... ...... . .... .... S489.9S 

MF.M -326301( 32K KIT .. .. . . ........ . .... S359.95 

MEM-326301\ 32 K A&T ... ..... .. ..... ... 5409.95 

MEM-16630K 16K KIT ................... 5279.95 

1EM-16630A 16K A&T .. ....... .. . .. . ... S329.95 


Solid State Music 

PB-1 
EPROM Programmer for 2708 or 2716 

MEM-995 10K (KIT) ...................... $125.00 

MEM-99S IOA (A&T) ..... .. ...... ........ Sl75 .00 


JADE DOUBLE·D 
Double Density Disk Controller 

Read / wri te single o r double densit y, 8 • or 5'!.'' drives 
On board Z-80 insures re lia bl e o peration 
CP / M compatible in either si ngle or double densit y 
Dens it y is so ftware selectable 
Up to 4 si ngle or double sided. s ingle or double densi ty 
drives may be mixed on the same system 
EIA level serial printer interface on b()ard- ur to 9600 
baud (perfect for dcspooli ng operati ons) 
All the hard work of disk access is done by the on board 
Z-80A and 2K memory. leaving your host C P U free 
for its nor ma l duties 
Uses IB M standa rd formats for proven reliability 
T HIS BOARD REAU.Y WORKS!!!!!! 
IOD-1200K (DOUBLE-D KIT) . .... .. ...... S285.00 
IOD-l 200A (DOU ll LE-D A&Tl . . .... . .. . .. S349.00 
IOD-12000 (MANUAL ONLY) .. .. . ........ SIS .00 

Terminal Sale 
ADDS REGENT 

Our Finest Line of Terminals 
R EG ENT 20 S795.00 

24 lines X 80 characters. El A and 20ma current 
loop interfaces . 110 10 9600 baud, 96 ASCII codes plus 
32 control codes. both upper and lowe r case, 8 X 8 
dot matrix, reverse vid eo. a uxiliary EIA serial interface, 
and add ressa ble cu rso r. 

R EG ENT 25 S850.00 
All the features of the Regent 20 plus an 18 key 

numeric a nd cursor co ntrol pad . 
R EGE T 40 SI 195.00 

All the fea tures of th e Regent 20 plus a 14 key 
numeric pad, 8 funct ion keys, 5 curso r control keys. 
auxil ia ry port control key. reverse video. underline. 
bl inki ng, plus full, ha lf. a nd zero intensities. 8 X 8 d ot 
matrix, 11 specia l line drnwingsymbols, reverse scro ll ing, 
and se nd / receive ca pabi lity using the Regent 40's bi­
d irectional interface . 

REG E T 60 Sl495.00 
All the fea tures of the Regent 40 plus P rint Local. 

Editing. and Tra nsmi ssion Mode keys, business gra phics, 
bar charts, histograms. a nd graphics. ability to insert 
or de lete characters or lines, buffered mode reduces 
software needs. and can transmit data at baud rates 
other than rate received . 

Special Package Price 
RS-232 SET-$6.50 

1 Male DB-25, t Female DB-25, I Cover 

JADE DISKETTES 
JUn~11ifit•.-.11 1'-l11~m·tit• M.-diu™ 

5'/.i single sided . single density. bo., or 10 
MMD-5110103 (SOFr SECTOR) .. ... .. .. ... S29.95 
MMD-SI I I003 ( 10 SECTOR) . . ... . . . ....... S29.95 
MMD-SI 11 603 ( 16 SECTOR) . . ............. S29.95 
5y. ·· double sided. double density. box of 10 
MMD-5220163 (SOFT SECTOR) .. ... ...... . S39.9S 
8"' single sided. single densi ty. bo., of 10 
MMD-8110!03 (SOFT SECTOR) . . ... ..... . . S34.95 
8" single sided. double density. hox of 10 
MMD-8120103 (SOFT SECTOR) .... .. ...... SSS.95 
8" double sided . double density. box of 10 
MMD-8220103 (SOFr SECTOR) . . . ......... SS7.95 

SD Systems 
VERSAFLOPPY 

Versatile F loppy Disk Controller 
IBM 3740 so ft sectored format 
S- 100 Z-80 or 8080 co mpatible 
Controls up to 4 s ingle or double si ded dr ives 
Com patible with all popu la r disk drives 
C P / M compa tible 
Listings for control softwa re included 
100-llSOK (KIT). . ... . . ... . .. . .. . ...... . . 239.00 
IOD-ll SOA (A&T) ......... . .... ...... .... 289.00 

SD Systems 
Z-80 STARTER 

Complete Z-80 Microcomputer 
On-board keyhoa rd , d is play. EP ROM programmer. 
cassette inte rface and S- 100 interface 
Wire-wrap area a nd room for 2 S-100 co nnec tors 
Two 8-bit pa ra llel 1/ 0 ports. 4 channel CTC. 
5 progra mma ble breakpo ints 
Exa mine & cha nge memo ry. 1/ 0 rorts. or register 
CPS-30010K (KIT) .. .. .. .. . . ......... .. . . SD9.95 
C PS-JOO IOA (A&T) 299 .95 

SD Systems 
SBC-100/200 

2 or 4 MHz Single Board Computer 
S-100 bus compatible Z-80 C P U 
I K of o n-board RAM 
4 EP ROM sockets accomodatc 2708 . 27 16. or 2732 
One para llel and o ne serial 1/ 0 port 
4-channcl counter time r chip (Z-80 CT ) 
Softwa re programmable serial baud rates 
C PC-30 100K (2 MH z KIT) .... . .. ..... . ... S239.95 
C PC-30IOOA (2 M Hz A&T) . . . . . . . . . . . . . . . 289.95 
C PC-30200K (4 MHz KIT) .. . .. .. . . .. . ... . S259.9S 
CP C-30200A (4 Mlh A&T) . . . . . . . . . . . . . . . 309.95 

Coming Soon 
NEW JADE PIS 1/0 

Parallel Serial Interrupt Board 
Z-80 S JO . PIO, 2 CTCs, expands to 2 S !O . . 4 CTCs 
4 . crial pons (async, sy nc. bisync. SDLC/ HDLC) 
2 paralle l ports with full hands hake 
Software baud rate generators. interval 1imcrs. countcr.s. 
and ge nera tes 32 vectored int erru pts 
Designed especia lly for MI' f M mult i-user mult i­
task ing o pera ting systems. For use with Z-80 only 
IOl - 10458 (BAR BOARD) ............ . ... SSS.00 
101-I045K (KIT) . . . . . . .. . . .. . .. • . .. .. .. .. 169.95 
101-1045A (A&T ) . ..... .. ......... . .. . .... $22HS 

Solid State Music 
1/0-4 

2 Serial & 2 Parallel 1/ 0 Ports 
101- IOIOK ( KIT) ....... . ......... . ....... $1 49.95 

IOl-101011. (A&T) ............... . ... ..... . 199.95 


http:JUn~11ifit�.-.11
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SD Systems COST FIGHTERS . $ : 

NOVATION CAT 
Acoustic Coupler/Modem 

$157.50 

VERSAFLOPPY II 
Double Density Disk Controller 

Single or double d en ity Ooppy d is k cont roller 
9X5600 bytes o n 8" d o uble s ided d is ke11es 
259840 bytes o n d ou ble s id ed sv.· dis ke11es 
S- 100 bus ( IE EE) standard compatible 
IBM 3740 fo rmat in s ingle density 
8" :i nd 5\4" d rives controlled simultaneously 
Opera te> with Z-80. 8080. a nd 8085 CP U's 
Co ntrols up to 4 d rives 
V cctorcd im crrupt opera tion o ptiona l 
100-11 60K KIT .. .......... .............. S299.95 
I00-\160A A&T ...... .. . .............. .. S349.95 


TKO CHAMPS , 1 ~ 

ATARISOO 
Don't Miss Out on Our Special Sale Price 

At las t t here is a mach ine designed to give se rious 
compe tit ion to A pp le and Rad io Shack . This computer 
co nt a ins manv ad va nced technica l fea tu res such as: 
bui lt in RF ~odulalOr for use with a sta nda rd TV: 
SK of interna l RAM (ex pa nd a ble 10 48K ). 8 K UA S IC 
language included : ex t re mely sharp high-resolu tion 
color gra ph ics: a nd built- in periphera l 1/ 0 po rt s. 
Soft wa re is availa bl e in plug-i n pa ks and casscllc 
tapes. with ma ny progra ms ava ila ble in the a reas of 
cntc rtainmc nl . educatio n, a nd business / ho me 
ma nageme nt . 

Available accessories includ e a pri nte r. disk d rives. 
ga me contro ller padd les. and memory ex pa nsion 
col rt r idges. 

And JA DE has t he Atar i 800 in s tock a t a special 

int rod uctory price. 

ATAR I 800 ........... . .................. SH25.00 

810 D ISK DRIVE ............. ... .. ...... $575.00 

820 PRINTER .......... ...... ........... S550.00 

16K RA 1 EXPANS IO ' KIT . .. .. .. ....... Sl69.95 

C"XJ0-0~ I'ADDLE ONTROLLER . .. .... . . S l9 .9S 

CX ~0-04 JOYSTICK CO TROLLER . .. ... .. Sl9 .95 

ATARI 400 .. .... ......... . .. ............ 5599.95 


We Think It's Superior 
SDOS 

A New Disk Operating System 
S OOS is a disk ope rat ing syste m whic h will run a ny 

progra m tha t run s unde r CP/ M• . It is d esigned 
specifi ca lly fo r use with the BC-100/ Versanoppy ( I or 
II ) boa rd ct by S . D. Sys te ms. SOOS actua lly has mo re 
fu nctions t lrn n C P / M . includi ng file a 11r ibu1cs. d is k la bel . 
ancl read / wr ite logica l blocks. It provid es additi ona l 
protect ion fea tu res a nd is ex pand a ble 10 a m ult i-use r 
roa ll ime syste m. And if a ll that d oesn't im prcs. you. 
S OOS a lsn contains S. D .'s ASSEMBLE R / ED IT OR / 
LINK - R package a nd C BAS lC 2! 
S FX -5500 1002M (S t;.'' W / MAN) . . .. . .. .... SIS0.00 

FX -5S00 1006F (8" W/ MAN) . ....... ..... Sl50.00 
SFX-5500 1000D (MA LJ AL 0 LY) . . ..... S 15.00 
•c p M i~ a tradcm:irk of Digi tal Resea rch 

Textool 

ZIP* DIP II SOCK~TS 
[ ~c'j Ir.i 

~·- ·11-. ITTrrrr-' 
16 PIN Z l l'• DIP II .. .............. ........ SS.SO 
24 r1N ZIP" DIP II ........................ $7.SO 
40 PIN z1p• DIP II .... .... .......... .... .. I0.25 

•ZERO INSERTION PRESSURE 

RAM 6800 S ll l I ORT 
211.02 (2 M l h) ....... Sl.25 68211' ............... 5.95 

211.02 (4 1'>1Hz) ....... SI.SO 68281' .. . .. .. .. .. .. . 11 .95 

211U. (2 M lh, ....... 55 .75 68341' ............ . . Sl2.9S 

21141. (4 Mlh) ...... . S5.95 68401' . .. . . .. . . . . .. . 18 .75 

4116 (150n ) .......... SS.95 6ssor ............... S4.80 

4116 i200n•) .......... S9.SO 68521' ........ .. ..... S5.79 

4127 (70ns) .........• 539.95 68751. ............... S7.40 

4 164 (64K x I) .. . .. St75.00 684881' .. .. ........ . S25.00 

5257 (2 MHl) ........ S6.75 
 PROMS5257 (4 M Hz) ........ S7.25 
 2708 (45011• ) ....... . . • SH.95 
BA UD RATE GEN .:RATORS 2716 (45011>) .•...•.•. S.14 .95 M\14-111 ........... SI0.00 
 2716 (5v) .. ......... S34 .95 
CRl'STAI. . .......... S-1.95 
 2n2 (5v) ........... S95.00 


s u r r()RT OF.VICE. 2758 (Sv) .. . .. .. . .. . 34 .95 
8212 ................ 52.50 
821< . .. ....... ...... 54.65 M IC' ROl'llOC ESSORS 

8216 ................ $2.95 7.-80 ....... .. ...... $10.95 

8224 . ... .... ... ..... SJ.25 
 7.-KllA ........... . .. S12.SO 


8226 ................ S.1.85 
 6502 .. .. ........... Sii .50 


8228 ........... ... .. 54.95 
 68011 ... . ........ .. . Sll .95 

6802 ... . ........... $17.95 


8243 ................ S8.00 

82.18 ...... . ......... S-1.95 


6809 ....... .. ...... S39 .95 


8250 ...... .. ....... s14.95 
 80J5 ............... $24.00 

8251 ........... . ... . S6.SO 
 8035-8 .. .. . .. . .. . . .. 24.00 

808111\ ............... $6.59 


82"5 .......... .. .... $650 

825.l . .. ...... ... ... s13.95 


8085 ....... .. ...... St5.95 

8257 . ... ........... 519.95 
 T 1S99011.ll ... . . . . . . • .19.95 

8259 ............... Sl7.95 ARTS 

8275 ............... S49.9S A VS· I 013 1-\ . . . • . . . . . . S.15 

8279 . ....... . ....... S8.9S A l '.l · 1014A ... . ...... SS.25 

.1881 ............... Sl2.9S TRl6028 ........... . S5.25 

J8K2 ............... Sl?.95 n tS6011 .. .. . .. .. . .. 5.95 

.188.1 ......... .. .. .. S4S.OO IM 640.l .. ............ S9.UO 


Special Packa~e Price 
ROCKWELL AIM-65 
The Head-Start in Microcomputers 

K IM- I compat ible 
O n-boa rd printer 
Full ACS ll keyboard 
A l 1-65 w/ IK RAM .. $395.00 

A IM -65 w/ 4K R AM . . S439 .95 1~~~~~ 8K BASIC ROM .. SI00 .00 !Ill: 
POWER SUPPL\' . . S59 .95 
CA E for A IM-65 . . S49.95 
4K Assembler/ Edi tor . . $85.00 

Special Package Price $599.00 
4K AIM-65. S K BAS IC RO M. Po " cr Suppl)'. and Ca><. 

JADE 

Memory. Expansion Kits 


FOR 


TRS-80 APPLE EXIDY 
Eve ryt hing yo u need 10 odd 16 K of memory to 

your c omputer. Your kit co mes neat ly pa c kaged wi1h 
easy 10 fo ll o ,i.• instruc tions. 1 n j ust minulcs your co mput er 
is ready to tackle mo re ad va nced S<)ftwa rc. 

$59.95 

Integral Data Systems 
THE PAPER TIGER 
132 Column Dot Matrix Printer 

Up to 198 PS 
1.75 to 9.5 inch adj ustab le 

tra ctor. 

Pa ra llel ;ind se ria l 

in terface. 

98 c haracter AS C II set. I /
{/

SPECIAL ., 80 10 132 co lu mns. 
6 o r 8 lines pe r inch . SALE 
Eigh t . oft ware se lec ta ble PRICE 
cha rac ter sizes. "-""'"'' · .__ .....__~, ____ _, 

110. 300 . 600. o r 1200 baud . 
PRM-JJ440 ..... . ..... . . . . . .... .. ....... . $950.00 
PRM-33441 (GRAPHI CS & 2K HUFFE R). Sl050.00 

D igita l R esea rch has done it agai n! T his new release 
o f their ind ustry sta nda rd d is k opera ting syste m is 
bo und to be a n eve n b igger hit t ha n the o rigi nal version . 
All o f the fu nd a menta l fi le-size rest ric t io ns o f re lease 
I have bee n eli mina ted . while mai ntai ning full com­
pa ta bi li ty wit h the earlie r ve rsio ns. This new release 
ca n be fie ld-co nfig ured by the use r for a s ingle mini-d isk 
up th rough a mult iple d rive ha rd-d isk sys tem with 128 
mega byte ca pa ci ty. · icld config urntion can be ac­
complished easily t hrough use of the Macro Library 
( D IS K D E F) provided wi t h P/ M 2.0. 
A powerful opera ting system for uni)'. ....... S IS0.00 

Jade's New Motherboards 
THE ISO-BUS 

6-SLOT 
BARE BO A R D .......... ...... .. .. .. .... . S24.9S 

KIT ...................................... S49 .95 

AS S EMBLED & TESTED .... ... ... .. .... . SS9.95 


12.SLOT 
BARE BOARD ............. . .. ... ....... . SJ9.95 

KIT ...................................... 89.95 

/\S SE IDLED & TE. TED ............... .. $99.95 


18.SLOT 
BARE BO A RD ......................... .. S59.95 

KIT ..................................... 129 .95 

ASSEMBLED & T ESTED . . . . . . . . . . . . . . . . 149 .95 


Special Price for 

•••••••••••••••I 
 PLACE ORDERS I 
• TOLL FREE • 
• Ins id e Californ i• Cont ine ntal S • 
• 800-262-1710 800-421-55.00 • 

Write for our FR EE 1980 catalog • 
• For customer se rvice or technin l inquiri e._~ ('11 11 
• 213-973-7707 • 

T ERMS Of SALE: Ca~h. check'.\. money order!io • 
• 	 and cred it cards accepted . Mini mum ord1.:r S l0.00. 
-	 Ca li fo rnia rcsiden1.s add 6" i sa les Ill Min imum ­

sh ippi ng and ha nd ling charge S2.50. Prn;cs nrc for • 

• 	 .S . •rnd Cn m.td1a n ddi\'try 0 11l y nnd arc s uhjcc1 
to cha nge w it hout no1icc. For ex port rri CL''.'i. a nd • 

• information send for n JADE I TERNATIONAL 
• CATALOG . • 

·	 ~• 	 •.•
·~~••E• 

•COMPUTER PRODUCTS• 
• 490 1 W . Rosecra ns. Ha wt horne. CA 90250 • 

Circle 297 on Inquiry card. 

http:800-421-55.00
http:Sl050.00
http:1S99011.ll


BUY , SELL OR TRADE ALL TYPES OF 
COMPUTER EQUIPMENT AND SOFT· 
WARE {pre-owned and new) among 
20,000 readers nationwide In BIG 
{11x14") pages. Classified ads are 
only 10' per word and are Indexed for 
easy and last location. Subscript ion: 
$10 a year/1 2 Issues. Bank cards ac· 
cepted. Money back guarantee. 

c:omPUTeR Sl-/OPPeR 
P.O. Box F·1 4 

Tit usville, FL 32780 
(305) 269-321 1 

Circle 260 on inquiry card. 

DISBURSEMENTS & CASH RECEIPTS 

JOURNALS 


In stock & ready to go to work. ready to 
shlp....no waiting 
a.) Co-authored, debugged and used by a 

licensed, practicing CPA. 
b.) A copyrighted document balance routine 

provides for no-laull entries. 
c.) As many as 4 Gen. Ledger postings for 

each document, can all be dlllerent. 
d.) 	Document types supported by programs: 

DJ·100t Cash/Checks/Payroll 
CJ-2001 Oeposlls/R.0 .A/Credlt Memo 

e.) Complete audit tra ils for analysis . 
f.) Concise, ready·to·use printouts. 
g.) No special training. Programs use live· 

cueing al every step. 
h.) Fully Documented, with listings, & 

supplied on 5y, ··diskette, wrllten In 
TRS-80 Basic. 

I.) Also available In MOD II format. 
J.) Total support-for 1 ·year from date·of· 

purchase. 
DISBURSEMENTS JOURNAL DJ-1001 $95.00 
CASH RECEIPTS JOURNAL CJ-2001 $75.00 

SPECIAL .. BOTH PROGRAMS ONLY $145.00 
Complete soflware packa?es, and computer 
supplies at competlllve p11ces. 
Checks 0 .K. S & A DATA SYSTEMS 
Master Charge/V isa P 0 BOX 39 
NOCOO's Craig, CO 81625 
NO CHARGE Hl00-854-2003 (ext 804) TOLL 
In Calli. 1·800·522·1500(ext 804) FREE 

Circle 263 on inquiry card. 

S-100 A/D 


• 	 S-100 Bus Compatible A/D 
Converter 

• 	 12 Bit Accuracy 
• 	 16 Channel Analog Input 
• 	 Programmable Gain Amplifier 

with Sample-and-Hold 
• 	 High Quality Commercial/ 

Industrial Construction 
2 and 4 Channel, 12 Bit D/A 
Boards also avai lable. 

CALIFOHNlA DATA 
CORPORATIO 

1475 Old Conejo Road, Suii. CJO 
Nt1vb11ry Park, Col/fornla 9/ JZO 
(805) 498-1651 

Clrcle 266 on Inquiry card. 

flll[J~ (] fllfl~T 


16K UPGRADE KIT FOR TRS-110, APPLE, PET, 

SORCERE R S70 


Mostek 4215·3 200ns 16K x 1 RAMS 


MICROPOLIS 8" HARD DISK DRIVE with 

Power. S-100 controller 


9 M egabyte S3995 

27 Megabyte S4495 

45 Megabyte S4995 

Tl 994 $1050.00 

DISCOUNTS on EXIDY SORCERER, PET, most 
other systems. peripherals, and software 

MICADCOMPUT•Ra, 

P•AIPH•RALa AND aCFTWAR • 

IOl!r NAVAAAO SAN AHTONIO, r£.,c:AS 1870S 

!r11t1'1 ,.,, 

Circle 261 on Inquiry card. 

Learn FORTH 
FOltTll 1...1 ' 1 n1~ 11.m.·d hid• k•,•cl hm!.! u.1cl' th.11 

dr.:1111 .. 11 1\.'lllly ..: uh. prt1~r:.i111 ljl',d11p1m: n1 fi111~ Y11u 
,·;m -.;\p;md 1h1: l{>kTI I l . lllt!U:1~1..· tly d1.:l111 111 )! Ill''' 
11pi.:r.1111111, :ind 1L11 .1 l )'f\: " H>RT ll 1m1gra11" .ire 
1,;omp1kJ h • n:Jtl\.\." 111..·m1 1r~ .. p.11.''-" .11hJ "lof'ICCd l'\l'1..·u ­
11011 

fin~ FOWTll '' .1 "'-'"llll'll'.ll· '..:1, mn 111 1hi: p•m\.·rlul 
I·( rn. r11 l:111g t1 .lt-'\" 1.11l11n:1l 111 !Ill: I H.S ·SH Ilk.' 
11 11) I·<)!( '! I I ')'IL'1 l 1 iol lu,Jc.. Hm.Tll . a 11.: 't 1."J1 1111 . 

:111 :t.,,i::mhkr. ~r.1plrn.· .....111J l ' J'"-'lh.' I 0 

l.curu FORTll 1111 }\ •U r 11\\ll L'11 111puh.·r 1111,.· 
1111) l·C)Jn 11 u":r" .. t11Jtiu.JI l rn11:11n' h11rkl 1 cd~ l'' 
c\nn1rk·, h• h:.n:h ~ 11u I O RT I I 11 1.1 hanlh.· 1111 ... 1~ le 

1in~ FOHTll h1r Ill~ IL·\ d 11 rRS ·Sll 

ll1 1\"u 11 11:n1:11i 11n 1111!\ 

:\II onkr. an.· lull\ l.!U. 11 ..a111 ...·~ 1! \uJ SI ..;,11 li1r 

pt.1'1, IJ;l' .lllll h.udlu~!!' ~ Ordi·r \\ nh d11.'d . llh •ll\"\ 

onk1 . \ '1,a.11r M.Nl'h.' ll.1rF.c . 

\\ nt1.· lnr .i H<E l·. lli111l. lt.• 1t.l1.·-.1.· nh1 n~ I <)Rrl l 

The Software Farm 
80> 2304 Drpl. A· 21 Rmon , VA 22090 

Circle 264 on inquiry card. 

22144 EDGEBOARD CONNECTOR 1-iOUSl lolAltll[O 
DAllU NCUOM lflAH SIS IOtl TIN SOLOERTAIL .156" • .200" 
"""'"" ' ,_ .."I\ '" ~" · 

... ~'" Ul iiiiiiiiiiiiiiiiiiiiiiiiiiiiii ,i!illiillliliiiiii 
l AAGE 0UANT1TIES AVAILAB LE 

;;:"'" -:~::·~~·· "	 .Ill SL3Such 10 fOISl2SQ 

REED RELAYS l ~ AMP S-'$ 1 1506...,muof,:ulL t 1\ VO\ IDC LAICI• 
WAVE NOft f,I AllYOl"rnED ..::=r=>- ~::!

BRIDGE m CO IHJ.C l • DP .Ii I 1)0da""-t.01I 
,_........ , ... l\ChOECTIFIE R 
1~-p..,uc.M•f 5e::J=!:!400 PIV lfOO'l :UlC ~PSI h011'f1110f110i

2 101S 1.oo •llCMll • l 111'Ch lllft4 

' .IN:lltoigf\ ~!:: 


ALL ELECTROftlCS CORP. 
90S S. Vermonl A Ye. • Los Angeles , Calll . 9000.6 

DEPT. BY· I (?13) 380·8000 TERMS 
.0v...111.nt.•...11.i1 

STORE & WAREHOUSE HOURS '""... 0•11•• 11000 
Mon . • Fri. Sa lurday • 1111<1111 ~ 

9AM · SPM 10AM · 3PM . ~:::~:u:~,.. 
SEND FOR OUR FREE CATALOG ..._ ,, ,,.,.., 

Circle 267 on Inquiry card. 

MEMOREX 

Floppy Dises 
Lowest prices. WE WILL NOT 
BE UNDERSOLD!! Buy any 
quantity l · 1000. Visa Mastercharge 
accepted Call lree (800)235-4137 
for prices and information. Al l 
orders sent postage paid 

Circle 262 on inquiry card. 

DES-MAR 

ELECTRONICS 


2306 Remo Court 

Santa Clara, CA. 95054 


( 408) 496-0692 


BRAND NEW (PLUG IN & RUN) 

TRS-80' 16K LEVEL 2 

$699.00 DELIVERED 


TRS-80 TOTAL COMPATIBLE 

DISK DRIVES WITH CABLE 


(JUST PLUG IN & RUN) 

$399.00 DELIVERED 


*CHECKS OR MONEY ORDERS 
*PRESENT LEAD TIME: 2 WEEKS 
*CA. RESIDENTS 6.5% TAX 

'T.M. OF TANDY CORP. 

Circle 265 on i nqulry card. 

DISCOUNT PRICES 

NORTH STAR 

APPL II 


MICROTEK 

ANA DEX 


TRENDCOM 

CENTRONICS 


SOROC 

INTERTUBE 


TH INKER TOYS 

SOLID STATE MUSIC 


& OTHERS 

Ca 11 for Prices 

(301) 694-8884 


FREDERICK COMPUTER 

PRODUCTS 


Municipal Airport 

Frederick . MD. 21701 


Circle 268 on Inquiry card. 
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C ircle 270 on Inquiry card . 

MAY SPECIAL 
Good Until May 31, 1980 

MINI DISK DRIVES NOW $350 
Over $135 less than Radio Shack's! 

WE ARE COMMITTED TO 
THE TRS -80 and THE 
TRS-80 USERS 
fully compatt ble with Radio 
Shack's operat ing system 
TRSDOS' " and drives. Just 
plLJg m and runl 
• One. two, three or four 
drive configurat ions. 102k to 
40Sk bytes. 
• All systems include a patch 
program to upgrade yourTRSD0$1M 

to 40 tracks. 
• Cases are furnished in gray 10 match your system. 
IMMEOIATE DELIVERY: Why WBll 5 months 
for mini disk drives horn other suppliers- get 
bener drlves.quicker·and at lower prices nowf 
ORDER NOW TOLL FREE 800-345-8102 

·--~====:--·----ORDER NOW TOLL FREE 1 - (800) - 345-8102 ·-- ­ .................. 

1494~@ FOR MODEL II NEW/ THE SOURCE BUSINESS S0~1~R;ode111 

10 ­ MEG FIXED / AEMOVEABLE HARD DISK DRIVE WITH 
SOFTWARE AND CONTROLLER ONLY 56495 .00 

A new informa 1ion and comm u - Payroll S99.00 199 .00 
nica 1ion ne1work to add power GEN EllAL LEDGER 149.00 199.00 
and uti lit y to your micro. DATA BASE 

Call or Write for deta ils. ~Y~~~~EMENT 

UP TO 25% OFF 

IMMEDIATE DELIVERY: Why wait 5 months for hardware from 

other su ppliers-get it quicker-and at lower prices NOW. 

TRS 80 MODEL II $3899 .00 
• 64 K RAM • \'1 MEG DISK 
FIRST EXPANSION DRIVE 899.00 
SECOND OR TH IR D DRIVE 600.00 
LINE PRINTER Ill Reg . S 1999.00 NOW 5185900 

LIST OUR 
UST OUR PRICE PRICE 

PRICE PR ICE CENTRONIC-S 730 .S995 00 Hl'!l5 00 
4 I( LEVEL I SYSTEM 149900 S464 10 CEN1AO,.,ICS 737 
4 K 1..E:VEL II SYSTEM .S619 00 S575 70 e 100 CPS 
I (i IC 1..EVEl II SYSTEM S849 00 '789 60 • LETifR OUAL.rrv DOT MATRIX $95000 
EXPANSION INTERFACE 10 K MomMV, S299 00 $278 10 • TRUE OESCENOERS 

TRS 80 MODEL I 

TELEPHONE MODEM '19900 Sl85 l O NEC SPINWRITEA 5530 lwllh T,11c1or!i) 3 i91S 00 2950 00 

YOUR OWN TRS-80 SYSTEM AT TREMENDOUS SAVINGS 

All PRIME QUALITY - NEW PARTS ONLYBECKIAN ENTERPRISES 
SATISFACTION GUARANTEED. 

.. EDGE CARD CONNECTORS: GOLD PLATED: 
Abbreviations : S / E Solder Eye • S/T Sold Tail : W/W Wire Wrap . 

PART I DESCRIPTION. Row Sp. 1·9pc.. 1Q.24pcs. 25jlcs. Up. 'D' TYPE SUBMINIATURE CONNECTORS..158 1' CONTACT CENTER CONNECTORS . 
PART I DESCRIPTION . Row Sp. 1·9pc. I0·24pcs. 25pcs. Up.BAAMD: TEXAS INST. QUANTITY15105 6112 SIE PETINSC .1 40 11.80 11 .65 11 .454010 501100 lmulJC1om. .250 tl .9511 . tl.5511. tl.1511. 

PART NUMBER DESCRIPTION. 1·9pcs. 10·24t>cs. 25·99pu.15110 8)12 srr PETJNSC .1 40 1.85 1.85 1.504090 501100 lm11I W/W .250 4.3011• J.85u. 3.45H. 
1513J 6112 srr PETfNSC .200 1.80 1.54 1.45BRAND: SUlllNS: U.l Reg. DE 9P Mole 11.6011. 11.4011. 11.3011, 

129885 501100 Soldor Ey1 .140 8.8011. 8.1001. 5.4511. 15115 81· SIE Sgle Row .. 1.JD 1.50 I.JO DE 9S female Z.2511. 2.0011. 1.9011. 
15210 I0120 SIE .140 2.15 1.95 1.JD1298JO 501100 srr lm11i .250 4.5011 . 4.1011. 3.JO OE 110983·1 2 pc. Grey Hood. 1.5011. 1.3511. 1.20... 
152J5 10120 srr .140 2.00 1.85 1.60129875 50/t DO W/W lm11i .250 5.25 4.J5 4.20 

DA ISP Mole Z.3511. 2.1511. 2.00H ,15435 12124 SIE PET .140 2.80 2.35 2.10129885 sonoo srr Alt1 r1 .140 4.95 4.45 3.95 
DA 15S F•m1l1 J.2511. 3.10e1. 2.90.e,15440 12124 srr PET .140 2.85 2.40 2.15129990 5011 DD srr Cromom. .250 4.15 4.25 3.80 
DA 51211"1 1. pc. Grey Hood 1.4011. 1.2011. 1.1511.15445 12124 srr PET .200 2.75 2.60 2.20 
DA 51226·1 2 pc. Block Hood 2.5011. 2.2511. 2.0011.15505 15130 SIE GAi Key ,140 2.50 2.25 2.00OTHER .125" COMTACT CTR CONNECTORS: 
DA 110963·2 2 pc. Grey Hood 1.6011. 1.3511. 1.3011.15510 15130 srr GRI Koy .140 2.40 2.15 2.9512305 22144 SIE No Ears ,140 4.15 3.15 3.35 

12J59 36112 SrT .140 5.40 4.85 4.3 5 15515 15130 W/W GRI Key .200 2.60 2.35 2.10 
DB 25P Milo 2.BDll. 2.60.•. 2.4011.t2J90 40180 W/W .250 6.30 5.65 5.00 15600 18136 SJE .140 3.35 ].05 2.10 DB 25S Fem1l1 3.6011. 3.4011. 3.2011.15810 18138 SIT .140 3.00 2.JO 2.40 OB 51212·1 1 pc. Grey Hood 1.5011. 1.JDH. 1.10.• .15815 18138 W/W .200 3.BO l.20 2.90.100 " CONTACT CTR CONNECTORS: OB 51226·1 2 pc. Block Hood 1.9011. 1.6511 . 1.451•.10048 13128 SIE No Em .140 3.40 3.05 2.15 15100 22144 SJE KIMIVEC .140 Z.98 2.90 l.15 
DB 11098J.3 2 pc. Grey Hood 1.1511. 1.5011. 1.3511.15J05 22144 SIT KIMIVEC .140 J.9B l .30 ] .0010280 25150 SIE TRS BO .140 4.50 4.05 3.60 

15JIO 22144 W/W KIMIVEC .200 l.49 ] .20 2,8510115 20140 SIE TRS 80 .1 40 5.65 5.35 4.J5 DC 3JP M1 l1 4.2011. 4.0011. l .7011. 
158J5 25150 SJE .140 4.65 4.20 l .JS10180 20140 WIW TRS 80 .200 3.]0 3.00 2.15 DC 3JS femolo 6.0011. 5.7511. 5.5011. 

10190 20140 srr TRS 80 .140 3.20 2.90 2.55 158BO 25150 SIT .140 4.55 4.10 3.65 DC 11096J.4 2 pc. Grey Hood 2.2511. 2.0011. us... 
10485 lBIJZ SiE Voctor .140 5.50 4.90 4.40 15885 25150 W/W .200 4.B5 4.35 3.90 

OD SOP M1l1 5.5011. 5.10H. 4.J511.16115 36172 SIE .140 8.50 5.85 5.2010490 36112 WIE Vector .200 5.80 5.Z5 4.85 
OD sos Femolo 9.4011. 8.6011. 8.00.1 .10500 3817Z SIT Victor .140 5.JO 4.20 4.80 16120 J6J7Z srr .140 8.55 5.90 5.25 
DD 51216·1 1 pc. Grey Hood 2.4011. 2.2011. 2. D0.1.16125 38112 WIW .200 B.75 B.10 5.4010535 40180 SJE PET .140 5.B5 5.35 4.15 
DO 110963-5 2 pc. G11y Hood 2..6011. 2.40H. Z. I0.1.10540 40180 W/W PET .200 6.00 5.40 4.BO 16145 38112 srr .200 8.50 5.B5 5.ZO 

16235 43186 srr Mo1 8800 .140 8.80 5.95 5.3010550 40180 srr PET .140 5.BO 5.25 4.65 D 204tB·2 H1rdw1re Set .9001. .8011. .Jou. .16240 43186 WIW Mot 6800 .zoo 7.80 J.05 8.2510585 43186 SiE COSiElf .140 6.95 8.25 5.55 (1 Hood Set)16260 43188 SIT Mo1 6800 .200 6.50 5.85 5.2010605 43188 SIT COS/EL F .140 8.60 5.95 5.30 
16725 43186 SIE Mot 8800 .140 J .20 8.50 5.7510595 43188 WIW COSIELF .200 8.90 6.20 5.95 

10815 43188 srr co SIELF .200 6.BO 6.10 5.40 K·t Pol·Keya .15 .12 .10 

CODLING FANS.l.C. SOCKETS GOLD. TERMS: MINIMUM ORDER: $ 1 5 .00 ADD $1.35 Fo1l.C. SOCKETS TIN. Exua Oui1t.W/WRAP J TURN Handling & Shipping . Oiders over $ 30.00 in the U.S.A. 
14 pin 10.40 ... We Pav the Shipping. CALIF . RESIDENTS : Please Add14 pin 10.15 ... 1 to 4 118.00 ... 
18 pin Q.44 ... 16 pin 0.1711. 6 % Sales Tax . 


NOTE: NO C.O.D. OR CREDIT CARO ORDERS WILL BE 

5 to 9 17.00 II , 

8DBDA PRIME. ACCEPTED. 
15.00 ... PHONE: 213 -988-6 1 96CONNECTORS FOR CENTRONICS JOO SERIES. BECKIAN ENTERPRIESEIA 8 CONDUCTOR CABlES Bit. long. Amphenol 57·l0360

CLASS NI Typo C1bl11. MAIL ORDERS TO : P.O. BOX #30891to4pcs. 18.00 II. 
1. to 4 pcs. 122.00 5109pc1. 6.00 ... SIMI VALLEY, CA 93063!SID 9 P"· 19.00 

Circle 271 on inquiry card. BYTE May 1980 309 



1702A . . ............. . ............... " . s 4.95 

2708 . . ........ " ....... . " ....... ... ... s 6.75 

2516 . .... ... . . . .. . ...... . ............. $24.00 

2716 (Tl) ...... ...... ... . ........... . .. . $24.00 

2716 (5 VOLT) ......... ...... .... ... ... $24.00 

2758 ... " .... " " . " ... . " ... " .. ... " . $27.00 

2532 ............. . . . ..••....•..•. ... ... $70.00 

2732 .. ... ... .. ..... .... . ..... .... ... ... $70.00 


SD SYSTEMS 

Z-80 STARTER KIT 
COMPLETE Z-80 MICROCOMPUTER 

Interfaces with mosl popular S-100 boards 
Bank selectable: PHANTO M provision 
Draws only 5 watt s fully populated 
Oesli:ined lo work wilh Z-80, 8080.and 8085 svs lems 
No wa il slates required 
16K boundaries & protect via dip swi tches 
Kils come wil h sockels for fu ll 64K 
Invisible refresh 

MEM· 16K (16K KIT) .... . ... ... .. ... ... $239.95 
MEM-16AT (1 6K A&T) .. ... . ..... ... ... $289.95 
MEM-32K (32K KI T) ............. ..... .$309.95 
MEM·32AT (32K A&T) . .. .. .... .... .... $359.95 
MEM-48K (48K KIT) . . ........ ... ..... .$379.95 
MEM-48AT (48K A&T) ... .. .. .... .. .. .. $429.95 
MEM-64K (64K KIT) ... ... .. . .......... $449.95 
MEM-64AT (64K A&T) .................$499.95 

SPECIAL 

NOVATION CAT 
ACOUSTIC COUPLER/ MODEM 

Let your computer 
lalk 10 other compulers ' 
Bell Systems 103 compatible 
300 baud. answer or org 1nate 

QT SYSTEMS 
FURNITURE+ 

DS4830 46"w X 30" d X 26" h Pecan 
or white finish avail .. . . ... . . . .... .. . ... $149.95 
DS4830-1 48" w X 30"d X 26"h with 
Micro-Shelf. Pecan finish ....... ... ..... $224.95 
OS4830·2 48" w X 30"d X 26"h with 
Return. Pecan or white fin ish avai l . .. . .. $249.95 
DS-810 Printer Stand for T l 810 .. .. ... . $120.00 

NEW DISK OPERATING SYSTEM 

SOOS 
SDOS is a CPI M compatib le opera ting system 
designed for the S D Sales Versafloppy I or II. II On-board keyboard. d isplay. EPROM programmer. 
requires the SBC-100/Versafloppy board set and and casselle interface 
fu nctions as a superset of CPI M giving 19 On-board S- 100 interface 
additional fu nct ions including lhe attribu tes. disk Wire-wrap area and room tor 2 s - 100 conneclors 
label and readl wrlle logical blocks. It provides Two 8-bit parallel 1/ 0 porls. 4-channel CTC . 5 
additional prolectlon features and is expandable programmable breakpoinls 
10 a mul ti-user real l ime system. $200.00 

1--------------------tExam ine and change memory. 110 ports . or reg1s1e r 
Z·80K (KIT) .. .. .. .. .. .. . .. .. .. .. . .. . .. $279.95 
Z-80AT (A&T) . . . . . . . . . . . . . . . . . . . . . . . . . $349.95Tl PRINTERS 

Tl810 PARALLEL ....... .. . ..... .. ... $1895.00 
Tl810 SERIAL . . .. . . . .. . . . .. . $1695.00 

• 
~ TEXTOOLZIP* DIP II SOCKETS 

·~L 1 ~ r-~~ [.··- :h-.1(·I 1ITI 11 
16 PIN ZIP" DIP II . . . . ... . .. $5.50 
24 PIN ZIP" DIP II . . . ...... $7.50 
40 PIN ZIP' DIP II . .. ........ ... . ... 10.25 

" ZERO INSERTION PRESSURE 

CP/M 2.0 
Olgltal Research nas done 11 aga 1n1This new release of Iheir 
industry standard disk operat ing sys tem ts bound 10 be an 
even bigger hil 1nan the o"gtnal versron All or the 
fundamental lfle-s• ze 1estrrc11ons of release 1 have been 
ehm1na1ed, while matnlaimng lull c::ompa t1b1 l1 1y wll h the 
earl ier ve1s1ons Th rs new release can be lleld -conl1gured by 
lhe user l or a sangle m1m-d1sk up lh rough a mu1t1pfe d t1ve 
hard-disk system wi th 128 megabyte capacity field 
conligura 11 on can be acco rnpl1shed easily th rough use o f the 
Macro Library I DISK DEF I provided with CP/ M 2 0 

BEST BUY RATED 

TV-1 ONLY $7.95 
OUR BEST SELLING R.F. MODULATOR 

SD SYSTEMS 

SBC-100/200 
OR 4 MHz SINGLE BOARD COMPUTER 

·1 1 
S-100 bus compaltble Z -80 CPU 
1K of on-board RAM 
4 EPA OM sockets accomoda1es 2708 . 27 16. or 2732 
One para llel and one serial 110 porl 
4-channel coun ter 11mer chi p (Z-80 CTC) 
Sof1ware programmable seria l baud ra1es 

A powerful operallng syslem for only ... $150.00 SBC- lOOK (2 MHz KIT) · · · · · · · · · · · · · · · · · $249.951---------------­- ---1 SBC-100AT (2 MHz A&T) .. ........... . . $299.95 

51/4" DISK 
DRIVES 

MPI B-51 ............................. $295.00 
SHUGART SA400 .. . ................ . $295.00 
SHUGART 8" 801R . .. ............ ... . $495.00 
REMEX RFD 4000 ................. .. . $595.00 

HARD DISK 
LOBO 10 MEGABYTE For App le with 
controller . .. .. ... ....... ..... .. . .. .. $4295.00 
LOBO 10 MEGABYTE For S-100 wilh 
controller .. . . ...... .. ....... . .... .. . $4795.00 

QT DISKETTES 
SOFT SECTOR 
S Y.'' single sided . single density 
box of 10 ... . . ... . ... .. . . ... . .......... . $29.95 

SOFT SECTOR 
8" single sided, single densily 
box of 10 . .... ... ... .. .... . . .. ........ .. $34.95 

SBC-200K (4 MHz KIT) . .. . ...... ..... .. $289.95 
SBC-200AT (4 MHz A&T) . . .... ....... .. $339.95 

TRS-80 DISK 
DRIVE (CABLES 

INCLUDED) 

TRS-80 I (5'1.'' ) ...... . •.. ..... .. . ..... $395.00 
TRS-80 II (8" ) ........ ... ...... ...... $1095.00 
APPLE II ... .. ........ .. ........ . .... $1550.00 

DISK DRIVE SYSTEMS 

S-100 
MS-800-1 (D rive with cables & 
power supply) . .... ......... .. ... . ... $1095.00 
MS-800-2 (2 Drives with cab les & 
power supply ). ... ..... .. ... . .... ... $1595.00 
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SD SYSTEMS 

VERSAFLOPPY II 
DOUBLE DENSITY DISK CONTROLLER 

Si ngle or double dens11y fl oppy disk control ler 
985600 byI es on 8 " double sided diskettes 
259840 bytes on double sided s 11; · d iskettes 
S- 100 bus ll EEE I slandard compatible 
IBM 3740 fo rmal 1n single density 
8' ' and 51," d11ves con trol led s1mullaneously 
Operat es w11 h Z-80. 8080. and 8085 CPU 's 
Contro ls up 10 4 drives 
Vec to red in terrupt opera11 on optional 
VF·2K (KI T) ........... .... .. .. ......... $335.95 
VF-2AT IA&T) . ........ .. .......... . .... $385.95 

APPLE PRODUCTS 
APPLE KITS & 


ASSEMBLED BOARDS 


AIO Apple Serial / Parallel Interlace 
Kil ... . .. .... ... . ........ . .. . .. ..... . $115.00 
Assembled and Tested . . . . . ..... . . .. . . $155.00 
MICRO-MODEM II ..... . . ... ... .. .... $350.00 
WIZARD CONTROLLER tor 8" Disk DriveS360.00 
SORRENTO CONTROLLER tor 8" Apple Disk 
Drive ......... .. ........ . .. ...... .. . . $360.00 
INTROL X-10 SYSTEM (lurns appliances 
on /o ll l .................. .. ....... ... . 5275.00 
MICRO-MUSIC (Software) ......... . .. $180.00 
AIO/ Serial -Parallel Board Kit ..... . . . . . $115.00 
AIO/Seri al- Parallel Board A&T ... ..... $155.00 
INTEGER Firmware Card $179.00 
PARALLEL INTERFACE CARD .... ... .. $90.00 
VISICALC (Business Software Package) $124.95 
SUPER-MOD II (connects Apple to TV) . $25.00 
ROM WRITER (Epromburner) Moun ta in 
Hardware (order) ..... . . .. .. . .... .. .. . . $175.00 
PROGRAMMER AID #1 ...... ..... .. .. .. $50.00 
APPLE CLOCK . .. ... .... ... ........ . .. $280.00 
SANYO 15" MONITOR . . . . . .. . . . .. . . . . . $295.00 

MODEL 920 TELEVIDEO 

SMART (CRT) 

TERMINAL 


•Reverse Video 
•Blinking /blank fields 
•Upper/ lower case character 
•Protected fields 
•Non-gla re screen 
•Underlining 
• 12x10 character res. 
•Function / editing keys 
•Bl ink ing cursor 
• Typewrller/TTV keyboards 
•Numeric pad 
•9 Baud rates (75-9600 Baud) 
•Self -test 
•Auxiliary port 
SALE PRICE $895.00 
Freight charge $20.00 

QT MEMORY EXPANSION KITS 

FOR 


TRS-80 APPLE EX/DY 
4116-200 ns 

Expansion Ki t ......... . .. . .. . . ... . . $60.00 ea . 

100 pcs .. . . . . . .. .. ....... . ..... . . ... $5.95 ea. 

1,000 pcs .. . . . .................. .. ... $5.25 ea. 


MICROPROCESSORS 
Z80 (2 MHz) ... .. $10.95 
Z80A (4 MHz) ... $12.95 
6502 ............ $11 .25 
6800 .......... $12.50 
6802 . .. . .. . $19.50 
8035 ............ $20.00 
8035· 8 ......... $20.00 
8080A ....... . ... S 3.95 
8085A . . . . .. .. . . $20.00 
8086-4 . . .. .. . . .. $60.00 
8748-8 .......... $70.00 

8080A SUPPORT 
8212 ...... .. ... s 4.50 
8214 ........... s 4.50 
8216 ........ . . $ 2.95 
8224 .......... $ 4.00 
8238 ...... . ... s 6.00 
8243 .. .. .• .. $ 5.00 
8251 ............ s 7.00 
8253 $19.00 
8255 $ 6.25 
8257 .......... . $17.95 
8259 ......... $19.95 
8275 . . ......... $69.95 
8279 .. .. .. .. . $17.so 
8295 ........ .. .. $16.50 

""""""""~::111 PRODUCTS 
S-100 BARE BOARDS 

CB1A 8080 CPU . .. ..... .. . .. . .. .. ...... $30.95 
VB1B Memory Mapped Video Interface .. $26.95 
VB2 1/ 0 Mapped Video Interlace .. ... . .. $29.95 
102 Parallel 110 Interface ...... . .. . ...... 534.00 
104 2P + 2S 1/ 0 Interface ............ . ... $26.95 
SB1 Music Synthesizer .... . ... . . . . .. . .. 539.95 
OB1 Vector Jump & Prototyping Board .. 529.95 
MB6B BK Static RAM .. .......... .. .. . .. $25.95 
MB7 low Power 16K Static RAM . . . . . ... $26.95 
MB8 4K 1702 EPROM Board .... .. ...... $29.95 
MB8A 16K 2708 EPROM Board ... . ... . .. $34.95 
T1 Terminator . . . . . .. . . ...... . . .. . •..... $26.00 
MTI 15 Slot Motherboard . .....• .. •... . . $45.00 
XB1 Extender Board . . .. ..... . ... . ... ... $13.50 

--~SOFTWARE, FIRMWARE, 
::Ill MANUALS, MISC. 

SMM 8080 Monitor (on two 2708s 
or eight 1702s) . . . ....... . ............ . . $50.00 
AIO Apple Parallel Interlace Firmware . . . $25.00 
AIO Apple Pascal Patcher Disk ... ..... . . $25.00 
SB 1 Music Synthesizer Software 
Paper Tape of MUS-X1 Interpreter . . . .. . . S 9.00 
CP/M Compatible 8" Disk . containing 
• MUS-X1 Music Interpreter 
• Test Program 
• 18 Encoded Music Selections ... . .. ... $25.00 
SB1 Booklet (with 21 Encoded Music 
Selections) . . .... . ....... ... .. ... . . . . .. . $10.00 
Manuals 
SB1 Music Synthesizer Manual ........ . . $10.00 
All Other Manuals ... . ... . . . . . .... . .. . . . $ 5.00 
100 Pin edge connector (short st) .... . . . S 3.00 
100 Pin edge connector (standard ww) . . $ 4.00 
Card Guides ... .. ........ .. ........ .. .. $ .15 

S-100 KITS & 

ASSEMBLED BOARDS 


CB1A 8080 CPU 
Kit ........... . .. ... ...... ... .... .. .... $129.95 
Assembled & Tested ................ . . . $189.95 
CB2 Z-80 CPU 
Kit .............. ... .. . ..... . ......... . $185.95 
Assembled & Tested ...... . .. .... . . . ... $250.00 
VB1B Memory Mapped Video Interlace 
Kii .. . .. . ....... . . . .... .. . . .. . .. .. . .... $125.00 
Assembled & Tested . . . .• . .. ... .. ... . . . $180.00 

STATIC RAMS 
21L02 (450 ns) 

......... 64 ea./$1 .20 ea . 

. .... .. . 100 ea.1$1 .10 ea. 

... .. .. 1 ,000 ea ./S.95 ea. 

2102· 1 ........ $1.35 

2114L (450 n s) $5.25 ea . 

.... .. . . 100 ea./$4.75 ea . 

2114L (300 ns) $5.50 ea. 


..... 100 ea./$4.50 ea. 

UARTS 
TR1602B .. .. .. $ 3.75 

BAUD RATE 
GENERATOR 

MC1441 1P ..... $10.00 

CHARACTER 

GENERATORS 


2513 (Upper case) $10.95 
2513 (Lower case) $10.95 
2513 Upper (5 v ) S 9.75 
2513 Lower (5 v) $10.95 
2516 (Sig) . ..... $13.00 
6571 ........... $13.00 
6571AP ......... $10.95 

MATCHLESS 
FEATURES: PRINTERS 
• Documentation Included 
• 132 columns, 63 lines per minute, Bl-Directional , 

Nominal Thrupul 
• 	High Reliability - Heavy Duty Cycle, 100 Million 

Characters Print Head Lile 
• Sprocket Feed 
• 9x7 Dot Matri x Character Front 

SALE PRICE WITH CABLE 

FOR TRS-80 I ................. . ...... $795.00 

FOR TRS-80 II .. ..... .. . .......... . . ... $795.00 

FOR APPLE .. ................ ..... .. • "$849.00 

FOR S-1 00 . .. .. ..... ... ............... . $795.00 


• · 1nc ludes parallel interface with documentation 
Add lre1g h l $20.00 

VB2 1/ 0 Mapped Video Interlace 
Kit ... .. . .. .. . ...... $150.00 
Assembled & Tested . . . . . . . . . ... 5195.00 
VB3 80 Character Video Interlace 
80x24 Display, 2 MHz 
Kil . . . . . ... . . . ....... . . . . . .... . . .. . . . .. $299.95 
Assembled & Tested .. . . .......... .. . . 5389.95 
80x24 Display, 4 MHz 
Kit . . . . .. . .. .. . . ....... . . ..... ... .. . .. . 5324.95 
Assembled & Tested .. . .. . . ... . .. . . . . . . $410.00 
Upgrade Kit for 80x51 Display 
2 MHz ... ... . . . ... . ... .. ..... .. . ... . .. S 69.00 
4 MHz . . . .. .... .. .. ... . ... ... . . . ... . .. S 89.00 
102 Parallel 1/ 0 Interlace 
Kit . .. . . . ..... . . .. .. ... ... ....... .. .. .. S 59.00 
Assembled & Tested . . . . ... .. ... .. ... S 89.00 
104 2P + 25 110 Interface 
Kit . . ..... . . .. . . . .... . . .. ..... . .• . . .. . . $126.00 
Assembled & Tested .. .. . .. ... ... . . . ... $199.95 
SB1 Music Synthesizer (4) 
Kit . .. ..... ..... . . . . .... . ..... . . .. ... .. $199.00 
Assembled & Tested . . ..... .... . . .. . . . . $279.00 
081 Vector Jump & Prototyping Board 
Kit . . .. . .. . .. . ........ . . . ........ .. . ... S 55.00 
Assembled & Tested . . . ....... . .. . . . ... S 85.00 
MB6B SK Static RAM 
450 ns RAM 
Kil .. . . . . ..... . . ....... . .... .. .. . . .. . . . $129.95 
Assembled & Tested ... ... . . .... .... ... $149.95 
250 ns RAM 
Kit . .... . . .. . . . . . . . . . .. . ......... ... . . . $159.95 
Assembled & Tested ... . .... .. .. . ... ... $224.95 
MB7 Low Power 16K Static RAM 
Ki t . . ... . ... .. . . ..... .... .. . . .... . .. ... S269.96 
Assembled & Tested .. .. . . ...... . . .. .. . $375.00 
PB1 2708/ 2716 EPROM Programmer 
Kit with Tex tool sockets ... . .. .. . .. . . .. $129.95 
Assembled & Tested with Textool soc ketsS175.00 
MB3 4K 1702 EPROM Board 
Kit - without EPROMs ........ . ... .. ... S 65.00 
Assembled & Tested . . . . ... ... .. . ..... $125.00 
MB8A 16K 2708 EPROM Board 
Kil - without EPROMs 
Assembled & Tested 
T1 Active Terminator 
Kit . . .. . ..... . . , . .. ... ... .... . .. . . . . . .. $ 34.00 
Assembled & Tested ... . . ......... . . ... S 64.00 
MT1 15 Slot Motherboard 
Kit (with Connectors) .... . .... ... . . . . . . 5129.95 
Assembled & Tes111d . .. ... ........ . .... $149.95 
XB1 Extender Board Q 

0Ki t (wi th Connector ) . .. . . . .. . . ... . . . ... S 19.95 iC
Assembled & Tested . . .......... . ... . S 29.95 
 ...."' 

http:socketsS175.00
http:ea./$4.50
http:ea./$4.75
http:ea./S.95
http:ea.1$1.10
http:ea./$1.20
http:DriveS360.00


- a:== .. lt1• ~:==;::a=.,,---·Buy Direct from the Largest 
Commodore Dealer In the Country 
- NCE/ CompuMart. 

SK-Keyboard N .... ... .. .. ... .. . .... $795 
16K-Keyboard B .. . ... ... . ... . ... .. . $995 
16K-Keyboard N ............•...... . $995 
32K-Keyboard B .................. $1 .295 
32 K-Keyboard N ........... ...... . $1.295 
B ­ large keyboard (g raphies not on keys) 
N - large keyboard wilh graphics symbols 

SUPER SAVER. Thanks to Commodore 
their prin ter prices have been drast ica lly 
reduced: 
Commodore Prin ter (tractor feed) . .. . . ... . 

was $995 NOW $795 
Commodore Printer (f riction feed) ...... .. . 

was $849 NOW $695 

NEW FROM EX/DY 
THE SORCERER II 48K COMPUTER 

2 Good reasons for buying 
your PEr" from CompuMart: 
(1) $100 IN FREE ACCESSORIES 
WITH 16K or 32K PET. 
When you buy a 16K o r 32K PET. apply $100 1oward 
PET accessories FREE Choose lrom lhe acces· 
sories fls1ed below and Indicate on your order lhat 
you have reduced th e cost ol your accessories by 
$100 

(2) FREE WITH PURCHASE 
OF ANY PET(Offerextended 
until May 15, 1980) 

A Texas lns1ruments' Hex/ Octal Calculator 
($60 Value). and a sel 01 6 PET Workbooks 
(Wonn S36) . 

PET Accessories 
Commodore Dual Floppy Disk Drove .... S1,295.00 
Second Casselte- lrom Commodore ... . . 595.00 
Commodore PET Service Kil .......... . .. $30.00 
Beeper- Tells when tape os loaded ...... . . $24.95 
Petunia- Play music from PET .•......... S29.95 
Video Bufler-Allach anolher CRT ........ S29.95 
Combo- Petunia abd Vode<' Buller ........ $49.95 
TNW Bl·Dor.RS-232 printer iHoce..•..... $229.00 
KIM I (A Single Board Computer 
from Commodore) .. . . .. .. . .. . . .. S179 00 

PET TO IEEE Cable ..................... . S39 95 
IEEE TO IEEE Cable ..................... $49 95 
KIMI & Power Supply Package Soecral .. 5200.00 

Commodore's 3 for 2 is Back I 
SPEC IAL OFFER TO EDUCATORS- GET 
A FREE PET COMPUTER 

$200 In FREE accessories with the purchase 
of a 48K Apple II reg . or Apple It plus. 
16K Apple reg. or plus - $1. 195 (SlOO In tree acces I 
32K Apple reg . or plus - S1,395 (SlSO rn lreo acces.) 
48K Apple reg . or plus - S1.495 (5200 In /roe acces.) 
Apple Accessori es 
PASCAL . .. ......... .... .. ...... ... .. .. .. .... .. S495 
Micromodem .. .. ...... . ................. . .... . $379 
VrsiCalc ... ........ . ...... . ..... . .............. $150 
The ConIroller {Busin ess Package] •..•.. .SALE' S550 
The Cashier (POS System ) ........... ... SALE' $200 
ln1eger BASIC ROM Card ............. . .... .. .. S200 
Centronics Pnnler ln lerface . . . • ... .... . ..• .. •.. S22a 
Disk and Controller ................ . ........... 5595 
Parallel Prinler Card ........................... 5180 
Commun1ca1rons Card .......... .. ..... ..... ... S225 
Hr· Speed Serial Card ... ...... .................. 5195 
Firmware Card . .. . ......... . ... . .............. . $200 
NEW• AppleWriter Text Editor .. . •............... 575 

NOVATION CAT'u 
ACCOUSTIC MODEM 

Looks good. works groall $179.00 
Z·80 Microprocessor. Full-sized keyboard • ROM PAC 
Programs • M icrosoft BASIC • Powerful Gra.ph1r:s • For a llmll ed l ime only , when you r school buys any 21 
Serial and Parallel 1/0 • Dual Casseue 110 Memo ry PET's al lhe regula r list {see our PET • p rices llsledl 
Inferna lly Expandable • S· 100 Expansion Options above). Commodore will Include another PET in lhe, 

,,. 
ZENITH

deal , absoluloly FREEi Call CompuM art TOLL-FREE for 
complele delalls. 

48K Sorcerer II .. .. ....... . .................. $1 ,395 


EXCLUSIVE 
The Paper Tiger FROMCENTRONICS 

COMPUMA RT!Printer FromPRINTERS 
Integral Data

The 779·2 Is a l ractor Standard featuresfeed printer designed 
tor small business inclu de:4 charac ter 

systems. Uses a 5•7 ~~ dol malrh: lo produce 8.3 to 16.5 cpi • 
all 64 upper case 56 cps at 10 char. 

Cenlron lcs ls the big· 
-~ ASCII characters. 

per in. • Selectable 
gest name In printers
~ and th is 11 the ir most 
 line spacing •__... 

popular model. 
LISI. $1 ,245 .... . .. .. 8 switch-selectable 

SALE! $1 ,079 form sizes. 
The New 730-1 parallel matri x printer i1 ideally suited for 
all personal and microcomputer systems. Slandard The IDS Graphics Opt ion for the Paper 
Features Include: 100 cps • 80 char./llne • 3-way paper T iger al lows ful l dot pat tern contro l and
handling system • 7x7 dot matrix • 96 character ASCII • 
Lisi $995 ......... . ........ . .......... .... SALE! $839 includes an expanded 2048-byte buffer 
To meet our Centron lcs' quola1 we are offering these (a 256-byte buffer is standard) . 
greal specials on their printers! 

753·9 9 x 9 Oala Proceuing Printer. Lisi : $2,995 SALEI 
 IDS Paper Tiger Printer .. ......... $995 
$2,395 IDS Graphics Paper Tiger Printer $1 ,094 
704· 9 9 x 9 180 CPS. Lisi : $1 ,995 SALE! $1 ,750 

701-9 9 x 9 Matrix . Lisi: $1 ,595 SALE! $1 ,395 

730· 3 Scrlal 730. Lisi : $895 SALE! $745 
Brand New. Cenlronlcs Model 737. the firs! pr inter In Ifs 
clan capable of offer ing print quallly sullable lor lex! 
processing , plus the performance & appll c.allon flex l ­
b ll lly requi red for data processing. Unbelievable quality 
ol lype. 
737- 3 Seria l Word Proceuor Printer $1.045 
737- 1 Parallel Word Processor Printer 5995 

The Periect Ptlnler lor Sm11ll Buslnes• Syatems 

SANYO MONITORS 

9-inch 


reg . $1 99 


SALE! $169 

COLOR VIDEO MONITOR 
Beautiful Ol1play Capabilities. Excellent for use wllh 

Apple , Atari , & Soreeret Computers. Thi s 13-inch 

monitor is Zenllh 's flrsl color video display 

designed speci1icelly f or computers . Features 

Include color and degaussing ci rcuit•. 

Zenith Color Monitor .. ............... . , . $499.00 


HAZELTINE TERMINALS AT 

SPECTACULAR SAVINGS! 


Hazelllne 1410·TTY-slyle keyboard . 8 baud rates 
from 11010 9600. 12"screen. 24x80display. 5x7 dol 
Malnx Upper Case ASCII characler sel . 12· key 
numerrc keypad. List Price S895 •..... SALEI $779 
Hazelline 1500 - 8 baud rates lrom 110 lo 19.200. 
and ANSI Standard Keyboard, EIA RS-232. All 94 
Upper/Lower Case characters 1n a high resoluhon 
7x10 malrix display . Much more 
L1s1 Price SI , 145 . ... .. . ... . ..........SALEI $995 
Hazelline 1520 - Take advantage of this $310 
savmgs while 11las1s• The Hazell1ne 1520 Is a power ­
ful mul11-processor 1erminal. 
LISI Price Sl .585 .. ..... .. .. ... ..... SALE! $1 ,275 

THE SINGLE BOARD 
DEVELOPMENT SYSTEM 
ROCKWELL AIM 65 

6502 Microprocessor · 20-character. alpha-numeric LED 
display • Full·srze 54 ·key keyboard wl1h 3 user-defined 
lunclions • Fasl , on-board 20-column thermal p rinter • SK 
Advanced Interactive Monilor p rogram • Dual cassetle 
inlertace board • On-boa rd timer • On·bC'ard ROM ex· 
pansion lo 12K • 4K on -board RAM • On -board TTY 
mlerface • 16 parallel 1/ 0 Imes • One serial 1/ 0 port • KIM· 
compatible edge connectors lor even lurther memory or 
1/ 0 expansion. 
The CompuMan AIM System combines all of our oplions 
lor the AIM 10 give you ihe capabihlies ol development 
systems cosllng 5 to 10 times as much. This syslem 
Includes a 4K AIM 65 wit h BASIC and Assembler, an MTU 
~~;;~~~~;f~~i~. Sanyo tape recorder and an EGI Enclo· 

CompuMart AIM System .... . ... . .... . .. .. . S785.00 
4K AIM·65 .... . . ....•. ... . • . . ..... .. ..... $450.00 
F'aper for the AIM . . . • . . .. . • • • • • • .. .. • . .. . . 54.75 
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16K RAM. 26K 

$1 ,050. 
$8 .95. 
$9.95. 

........................ $245.00 

. ............. $104.00 
$59.00 

. ............ 168.00 

Modules for Speak & 

599.95 
$69.95 
$29.95 

Fea tures over 130 I unctions and olle1s up 10 400 lines of 
prcgrnm memory or 63 da1a sto rage reg1s1e rs -
expandable to 319 rsgls lers or up to 2.000 Imes. RPN 
Lo91c. Alpha ~numenc capabd1tjes let you co mmunica te 
w 11h the calcula1or m English . Cu s tom1zalion lea l ures 
allow you to to ta lly reasS1gn 1he keyboa rd fun ~lions. 
Continuous memory..... . . HP·41C Ca lculator 5288.00 

The System. 
Memory Modules. Fo r s toring progrnms o r up to 2,000 
Imes ol prog ram memory ................... 545.00 
"E1lra Smart" card Reader. Records programs and darn 
back onto blank mag -cards . . . . ........ $179.00 
The Prln ler. Upper and Lo we' case. High reso1u1ion 
plotting . Portab le Thermal operation......... 5320.00 
Apol•ca r1 on Modules ....•..... .. .. . ... $45.00 EACH. 
Standatd pac . S1a11s11cs. Malh . F1na r1cial . & Surveying . 

HP SERIES E 
CA LC ULATORS 
HP- 31E - Sc1entoflc . 
Tr1gonome1nc. e:icponen­
11al & ma tti !unctions. 
.. ............... $49.95 
HP· 32E - Advanced 
Sc1en11f1c wi th Sta t1 st•cs. 
All HP-31 E luncllons plus 
hyperbolles and compre­
hcns1ve s1at1s11cs 566.95 
HP-JJE ­ Programmable 
Sc1.en l d1c A program­
maole science. malh and 
stat1s11cal calcu lalor . 
................. $79.95 
Also a11arlable w•lh con ­
tinuous memory ... 86.40 
HP- 37E - Business 
Management. Best cho ice 
for a bus iness / finance 
calcu la!or ....... $69.95 '' 
HP-38E ­ Advanced Fmanc•al w•!h Programmab1ll1y. All 
the features of th e HP·37E plus a lo t more power. 

. . . . . . . ..... ... . ........ . $108.00 
Also avai lable w•th conti nuous memory...... . 5144.95 
THE ALL NEW HP· 34C. Advanced Con tin uous Memory 
Sc1entUic Programmable w11 h an 1mpress11Je array or 
pro9rammmg fea tures ....................... $144.95 

sm: :~ CDmpuMart STOCKS THE COMPLETE 
LINE OF MATROX PRODUCTS. 

529.95 CALL FOR SPECS. 

· 
95 

ll~l••••Pit~I• 
529.95 
$69.95 
$19.95 

l9i•~~ 
$44 .95 

Atari. 'M 

Lear Siegler Terminals 
& Printers at 
Tremendous Savi ngs 

ADM-JA. Industries' 
fn'-lorite dumb terminal for ( 
some very sman reasons 
12" dlaonna l screen • Full 
or nall duplex opera11on at 
11 selec table da ta rates • 
1.920 easy- to -read char ­
acters in 24 rows of 80 
telle rs • RS -232C •n ter· 

face ex tension port • 
 - _,.. ____
Direcl cursor addressing 

Reg Price. S895 ....... . 


Sale! CALL 


AOM-31 . A le rmmal that's 100 sman 10 be considered 
dumb. Comes complete W• lh keyboard, control logic , 
charac te r generator . refresh memory & 1n te r1ace • 
Displays two pages o f text instead ol one • Field pro tec t 
mode • Fac tory Installed selec ted parameters . 
Reg Pnce. $1 ,450 ....................... Sale ! CALL 

ADM-42 with Keyboard Reg . Pnce. Sl,795 Sale! CALL 
ADM·42 without keyboard Reg. Price. $1,595 ....... . 

Sale! CALL 

Model 3·10 Ball •Sloc Printer (Se,.al1Pa rallel ) 

Reg . PJ1Ce . $2.045 .................. .. . . .. Sale CALL 


The remarkable Tl-99/4 Home Computer. Compare II . 
Dollar lor dollar. Fealure for tealure. 
Superior color. music, sound & graphics - and a powerful 
extended BASIC · all bull! In. Plus a unlqe new Solid 
Stale Speech·- Synthesizer and Tl's special Solid State 
Sollware. ' '"' 
Comes complete wllh the Features you want : 
•Powerful Tl·BASIC 
• 	Up to 72K lolal memory capability · 

ROM plus up lo JOK ROM In Tl's Solid Stale Software 
Command Modules. 

• 16 • color graphics capablllly 
• Music & sound effects 
• Bu/It- in equation calculator 
•High quality 13" color monitor 

Call our Sales Dept. for Complete Descrlpllon & Spec s. 

Tl -9914 Home Computer w/Monltor . . . . . 

Tl -99/4 Home Computer w/ o Monitor ........ 

T l User Reference Manual . . . . . . . . . . . . 


Tl CALCULATORS · Three ol lhe llnesl from lhe first. 

Tl Programmable 59 

Tl-SSC Programmable Calculator 

(w/contlnuous memory) ......
 
Tl Programmer .............................. 

Add convenient versatile prlnllng capabll llles to your Tl 

Programmable 58C or 59 calculator with lhe PC- 100C 

1herm1I printer, ptolter. 

Tl PC-100C ......... , . . . . . . 

Tl TalM lng Translator. The translator thal actually speaks! 

SJ00.00 Language Modules for the Tl Translator $49.95 

Ea . Available In : Spanish, French, English & German. 

SPEAK & SPELL • • Tl's remarkable learning aid with 

electronic voice & brain. &69.95 

Spell $17 .95 Ea: Super Stumpe rs (grades 4-6), Vowel 

Power (Ages 7 & up), Super Stumpers (Grades 7 & 8) 


ADDITIONAL Tl· 99/ 4 ACCESSORIES 

Speech Editor . . . . . . . . . . . .. . . . . . . .. . . ....... 

Demon1lrallon . . . . . . . . . . . . . . . . . . . . . 

Olagnosllc ................................ . 


~~~~1~~k~ 0~·::::::::::.:::::::::: · ::: ••.•.. 

Dual cauette cable ....................... 519.95 

Math Dictionary ..................... . ... .. .. 


~~9~;';~;:::
1

~0FTW"iiii'ii C:c>r.iMAND Mooui:E~
9 

Enler1alnment: 
• Footbn11 ...• , .. ,, •.... . .................•. 

• Video Chess ...•............•.• _.. 

• Video Graphs . . . . . . . . . . . ........ . 
Home Managemenl /Personel Finance: 
• Home flnanclal Decisions .................. 522.95 

• Hou1ehold Budge I Mgt. ............ .. ... . .. 
Education: 
• Early Learning .............•.. . ... . ....... 

• Physlcal Fllness . . . ...•...•....•. .. ...... 
• Number Magic . . . . ...••..•••••••••.... 
• Beginn ing Grammar .....•....•...•••.•. .. . 

JOO Serles Balllsllc ADM -42 . The sem1­
Printers. This appllcahon­ ln telhgen t termin al 

on enled matnx pnnter 1s that provides you w it h 

built to last. Features llex1blllty al lormal. 

include : Ba1l1st1c Prmtmg secur it y , edi tin g. 

• Positive 180 cps • B• ­ 1n1ertace. and trans· 

dJrechonat Prinlrng • A mission . Two-page 

charac ter buller thal is disp l ay standard 

opuonally expandable 10 (Optionally expand· 

2.048 charac ters • 512 able to eight) • Blank­

cha racter buHer s iandard . ing. bllnk •n g. and 


reverse helds • Three 
We Stock Lear Siegler ways to TAB • 16 

Funct•on keys do th e 
Accessories ­ work ol 32 • Detach· 

able keyboard 
Call For Details . 

A Calculator, A system, A Whole 
New Standard . 
The finest calculators available for 
Science, Engi neering , & Business. 

HEWLETT-PACKARD'S HP-41C 

Based on our policy of offering our 
customers only the finest in micro· 
computers, CompuMart is pleased to 
announce that we now carry the new 
generation of Personal Computers by 

INTRODUCTORY SPECIALS 
To celebrate our commllment to Atari. we are olfering the 
following Atari Specials: 
(1 ) Buy additional memory for your computer, BK or16K, 
and we will double the amount of memory FREEi 
(A potential savmgs of $200.) 
(2) Buy the Atari 800 Computer and take $100 off the 
purchase price of the Atari 810 Disk Drive or the A1ari 820 
printer. 
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2.49 

3.75 

7400 TTL 
SNlOON .29 - SN14nN .29 

SN7ilOCIN .20 SN7413N .lS SNU160N .19 
SN1-'0IN .20 SN7·mN .35 SN141ti1N .99 
SN7402N .20 SN741SN .on SN7U~N 1.9S 
'SNHOJN .20 SN?06N .JS SN14l63N .19 
SN1404N ,2!1 SN109N S.00 SN?064N .19 
SN7405N ,2(1 S N74el)N .50 srmtfiSN .89 
SNJAD6N .19" SN7412N .H SN7ol l ri0N 1.2S 
SN7'<1'1N .29 SN1-'l3N .69 SN7416'1N 1.9S 
SN7408N .20 SN748SN .19 SN74170N 1.SIJ 
SN140SIN .~ $N7486N .35 SN74l??N 6.00 
SN74ltlN .ll SN7-'89N l.15. SN11173N 1.25 
SN,.llN .~ SN7490N .4S SN7411_,N 1.00 
SN7•12N .25 SN7it91N .59 SN14 l ?SN l.OD 
SNHllN .40 SN7492N , 4): SN141 16N .'19 
SN1114N ,70 SN7"9JN .0 SN1071N . 79 
SN106N .ZS SN7~N .GS SN14l79N US 
SN?417N .2S SN149SN .6S SN?4l.80N .'19 
SN142.'0N .20 SN7496N .65 SNHllll N l .9S 
SN7411N .29 SN107N l.00 SNUlll2.N .19 
SN7-'22N .39 SN14)CX)N 1.25 SN741&4N 1.95 
SN7623N .25 SN7•107N .35 SN74l8SN 1.95 
SN1.t25N .2' SN1.tl09N .S9 SN1086N 9.9S 
SNl426N .29 SNJU!tiN l.IJS SN141AN J.9S 

Cromemeo 
l ncorpo1al e d 

Z80-4MHz Single Card Computerc.-·· ~ti•• c-1.. .. . ,....,.,.. ' -'"""""" ....... .... 

M- "1lu.l H •111ollll 14i••1t~1 $10t••1to 1"° f....... _ 

~.........--. 

I t.~· tl lon t Wh ""-·· U •Tln•I•••"""' TJJ&~llOM. ... Ill, 
~to t i •o111 11.t.tot --f'l fh11 ,. , .,. •• td olw ,.,.-.., .,, A1 U:t 
liMJlaA.--""''"riollhlorllu-•.,"r<•-lohlllllutnt• 
11.IOl, PWl•llll -•...I. 14 Uo 11 MllrHll1bl ••11Ml/a, ' "" , .,, 
1n-.tlt,_11.l"" • "-"'""lfMlll,llOtol1tll'•u100un""'•.. lot 
--Lfk""'lttlf•C.~01 tl 1119..... 1• 1n1.. ~111hi$CC -AI 
... S<li ... fl•*"°""' ... C""~llSlt 1•1t1 ...1Mt i.-110M·1CM..... 
11.CIJl&ll•SM 

SCC ·W t••~•••""l ........... $450.00 
_ s...... 110 ...... :=::::..~:::=.=::.·-··•<Ov- ...._,., .. - .. . ~·- •­1-·-·-""".......... 1. ...,,...._- - "'
....,., _ . ...... ICl.o·~ - n.... nao•lf"""'•'- " .._' v..--..- ­
=·~~~" tot•.... --..... h ___ ....,_.,..... ,. ..........._
o._, ... , ,. ...,,__..a..1.... - 11.- l'llOM---

--. =..~=~.:::.''.~.,-· "~ 
••,,.,,...

:""..:.!:'_°; ~'.~ =-·E·:!':.~<:~:·~ ··~-- _,._.....,..... ~.. 	 · : : ::~ 
°""'"'"""-- lltli'C 

SN702N .25 SN1412SN ."6 SN14l!IJN .79 XC!>56R .200" rcid 5/ SlSNHJ1N .ZS SN741.?6N .49 SN10'4N .&9 
SNUJ4N . 'I) SN141l2N .15 $N74195N .69 XC5S6G .200" 9u1en 4/'1 

XCS56V . 2'00" yellow itfSISN14l'lN .25 SNH llfiN .15 SN14196N .&'! 
5Nl""'1N .2CI SN7041N .19 SN14l97N .19 XCS56C 4/SI,·'°°" clear 

XC2'2R .200" red S/tlSN7'411N .19 SN10UN 2.95 SN14l91N l.4!J XC22G .200" grcten 4/SISN1442N .59 SN7•14JN 2.95 SN7"l99N 1.49 XC2'2V . ZOO" ye llow 4/SISN?«JN .15 SN74l41N 2.95 SN74S2'00 4.95 MVIOB .l"JSt'' Uld it/tiSN7444N . 1S SN14145N .19 SN142S'N .99 

SNJUSN .lS SN141-'1N l.95 SN14279N .19 


~~;::~~ :: ~~:::~~ : ·~ ~~:::::~ i-~ 

~~~::~ :~ ~~~:~~~ :~ ~~~=~ l :: ;]1 :::AllOdMtd 

SNUSIN .20 SN14 ISJN .sg SN?431i6N .£9 M""';7. 2 S 1 1 Dot ~n.MCICI 

3SN145JN .20 SN741S4N 1.50 SN70l67N 69 """ coinmon t.111\odt·red 

SNUs.tN .20 SN7•15SN .7!t SN10l61N :&J .\WH Common~modt-11d 


~~;::~ ~ SN741S6N .19 $NMl90N 1.95" =~ ~==~=:~c:: 
t-~=-~~--·"""'- ·--~~''~'" 1.,,,_.i .:::::----"-"' SN~"--·" CommonAnodt·red 

~= :: CMOS co.o~ .S5 MAH tl g:==~:..
C0400? .lt CD4102I .n gg:~ :: Mo\U 14 Cclm111011 O.Ololle_.,...1.,.. 

TELEPHONE/KEYBOARD CHIPS 
AY-5-9100 Pull'I Bu tton Tetopllone Otalll!r Sl4.95 
AV.S-9200 Re ce n ory Dlilllll!r l•.'95 
AY-5·9500 CMOS Clock: Gt!tH!lfJilO r Hl5 
AY·S·23'l'6 	 Ketybc.;iro t::l'li:.oaer !as w.oy~! 1• .'l'S 
H0016S KcybOOlrd El'lcoClcr 16 koY! 1.~5 
74C922 Koybo;uCI Enc.0001 lfi key1 ,_,. 
74CCJZl 	 Keyboillld Encodlf!f 3J keys '"" ICM CHIPS 
1CM7045 CMOS Pn1ds1on Timer 24 .9; 
ICIA71116 CMOS LED Stop:w~tdt/Timer 19.95 
ICM7201 Oscillator Q:mtroltu 1.50 
ICM1208 Stvtn Dflcadt Covnllt 19.95 
ICM7209 Cldck Gentrill)I' 6.95 

NMOS READ ONLY MEMORIES 
MCMM71 12B X9 X 1 ASCII Sllitted wllll G1ot 13.50 
MCl.46574 128 X9 X7 Mith ~mbot & Piclllfes 13.50 
MCM6515 123 X 9 X 7 Alpha Control Clm Gen 13.50 

MISCELLANEOUS 
Tl074CN 	 Ou.1d LO'w HolSC! bl·fet Op Amp

Swifthlnc RegiLJlitor 4 49~:= 
11C90 	 ~~~ ~~~~~1~111or '~-~~ 

Ul ·Sptttf OMde 10111 Prtsa f!r 1l ,!)S 
4rf33 
9SH90 

?°'~:::~: g~~~~S:t.°' J~ 
SN7oll1N .25 SNUl21N .JS SN1.,190N 1.25 	 s.r'1ru 2·ptuse MOS dodc drrver~ 	 _, o~~t----===:iiiiiii;-1n.~~?ircli~~-:-iiiiii====---1 MXS02<0SNl42'lN . 1.1 SN702'2N .)') SNU191N l.2S .27' ied num. dl~lly wflnrog '°'I~ cll lp IUS~ DISCRETE LEDS N ::}):SN11ilON .20 SNUlllN .S9 SNlU92N .79 20 lV Cemer.1 Sync. Gerter;itor Joi.9S 

C040Ui I.It co.m 1.49 C04076 1.33 MA! lQO CortJlf!QllM,ojt~ JOO ·"' Ol.1-'6 (;.Or!ltflOnM+lde ·1eO !. 1 630 1.49 XRS67CT 1.25 XA2208 5.20 XR4202 3.ISO 

~= :: gg~~ ::: co,.. .:s ==&::=:-:~= 1 : ::: gt~:~ :::: ~oo:.~ ~ , =::: ~=~~~H ~:u ~=g~ ~: ~~ ~~:ru 2: ~~ 
C04DIO .48 COi.OW> 1.49 g= :: MAH461CI CommD'I ~>OfMQI 300 .99 Dt 750 Condon Cl!HOX.•rN 600 1.43 XR14B8 1.95 XA2212 4.35 XR-4739 US 
C0..011 .l'i gg:~ i::: C04G91 1.19 :!!!ri: ==~~not :: :: ~:~ =~=-ild ~ :~ XR1.C89 1.95 XR22ol0 3 .45 XR4741 1.47 

g~i! I~ gg::: ::: a~fo~ :::5 ~~: =~;£' : :: i: =~~;,/;>00) :fil :a VOL~I02ES '"" r::i '~'::::::: :~:·:-	 TlP! 
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14CIM . 'lS. 14C!S 2.49 74Cl7l 2.6o CA3046N 1.30 CAllJJT 1.39 OMllM I.CID MMS.llA A.'» MCJJ2'2P 2.9!i tr1~36 ~ (Om li'I 00 IH118-I 100 PIVlS AMP I ~O 
74Cl)a ,4.9 HC90 US :MC l9:? 2".4~ CAl059N 3.2S CA3140T 1.25 OM8881 .7S MMSlUi 6.95" MC3061P J.:§0 IHWI 150 7m Bii OD !Pf1 185 1 ~ PIV ll AMP 11a 
'4CIO .J9 74CCJ] l .'lS 14CHl 2.49 CAJOGDN 3.25 CAll60T 1.25 OMB8!9 .15 MMSJll 9-95 MC.Wl6(1'11.<1&)7.S0 1N'85A 1&0 IQm ~I 00 1NllB6 200 PfV 3S. /IMP I 80 
1-41CU I.~ )CC~ t.95 74C l'5 2'.49 CADOT 1.2S CAlllllN ..59 '37( He9. MMS-369 2.9S MC(()~p l.9S INIOOt SO Piii i AMI' 12J1 .0J 1Nl111 400 Pl'!' JS A..IAP l 00 
74C2'0 .13 't4C107 1.25 1•C92'2 7.1)5 CAXl8 1N 2.00 CA360GN J.SO L.£Od!l1Ju 
1•CJO .39 74C IS1 2.9C:L 74C92l G..25 MMSJOIJ 
1AIC4:2 1.¥.. 7'Cls.t l.DO 14C92S 8.IJIS 
14C48 2.49 74C151 2.15 UC926 8,95 LOW PROFILE 
1AIC13 . H 74C l 60 2..fJ IOC95 I.SO (TINI SOCKETS
1AC14 .19 HC J6.I U9 IOC91 t.50 

1·24 2S_.9 SG- ICO 
7!iMG l.•1!i LM7JCIN .19 a pin L P 	 .17 ...
LM1116H ·" LINEAR LM711N ... 14 p in LP .20 ·" ...t-MlOOH •.ID L..M723NIH .SS 
LM301CNIH ..J5 LM340K·U J.lS LM7llN 1.00 16- pin L.P 	 .22 ·.21" 

11 p in LP .21 ·"' LM)l)2M .15 LM340K· 24 1.lS LM739N l. 19 
LM:MWH J,00 LMJ40T-5 1.25 LM?UCNJH .JS 20 oln LP .l4"' ·.JO" 
LMlOSH .60 LMJ40T~ 1.25 LM74H4N . 39 22 oln LP ._l!,. ·" . IS 

24 pin l_P ·" L..MJ07CN/H .JS LM3.*)'T4 l.l5 LM70N/H .19 2t pin LP
LMJOaCN/M l.00 LMJ40T· 12 1.25 LM7UN/H .39 ..• ·..." . "' •) 

LMl&'lH l. l O LMJ.'OT· l5 1.25 LMlliON 1.95 J6oln L.P 	 ... ... .58 
400Jn LPL.MXl'JK 1..25 LMl«IT·ll 1.25 LM 14SICN/ H ~Si 


LMllOCN 1.95 LMl40T•24 1.25 MC 141SN 1.9S "'
"' ·" 
LMJllN/M .90 LMJSIN • 1.00 MC 14&9N 1.95 SOLDERTAIL (GOLDI 
LMll2H US L.MJ10N 1.95 LM106N .95 STANDARO 
LMJl7K 6.5(1 LMJ1lN J.Z5 LM1556V J.15 
L.MJllCN/H 1.SO LMJnN 4,00 l\1Cl14ISCP J.00 1·'4 ...,.,,...., 
LMJl9N J.)) LM380N l.l5 LM~llJN 1.95 I pin SG ... .ll 
l.Ml20K-!o 1.35 LMJIOCN .'9 LM290)N VilS U pin SG ... .41 
l..MJ20K-5.2 1.lS L M381N J.19 LMJ05JN l.5& 16 cJn SG ... ... ... "'• "' LMl20K·l2 1. :ZS L Ml82N 1.19 l..M~N J,(1 liPln SG ... ... ... 
LM3:20K·1S 1.3$ NESOlN 1.00 LM3900N(l 'Ol).S9 24 pin SG ... 

LM320K·ll l . lS NE5l0A 6.00 LM390SN 1.49 21 plnSG J.10 I.QI) ...
"' ·" 
LMll'CIK·1'1 1.l5 NES29A •.9S L.M*'1.IN 1.2S 36 pin SG us 1.40 ..,.
Lt.'ll2GT·S l.2S NESJI M/V US MCS568V .YJ 40 ptn SC I.JS 1.59 1.45 
L.M3-20T·S.2 l .2S NESl6T 6.(10 IOllB c.9S 
LMJ20T.. l .2S NES40 6.00 LM154SON . 49 

MV50 .085" roo 6/11 
XC209R . l2S" red S/SI 
XC209G . I.ZS" guien 4/SI 
XC209V . J2S'' yellow 4/SI 
XCS26R . I~" roa S/SI 
XCS26G . ! ~" 9rcifn 4/SI 
XCS2'6V . llS" yellow 4/Sl 
XCS26C . llS" cle1r 4/11

DISP y s 
LA LED 

XC111R .190" rod S/S I MMS330 4'h O.Uit DPM logic Block (Spttc iaO 3.95 
XCH IG .190" g roon 4/Sl L0110/lll JI\ Dl~1 AID COO""" S.1 25.0011'1 
XCl ll Y :l 90" yellow 4/ SI MCl44.llP JY, DIQll AID Co1wrne1 13 gr, 
XClllC .J!IO" clear 4/Sl ~~~-----~~~SN 76477

LITAONIX ISO·LIT 1 

PBoto Transistor Oi>to·lsoLlltor 
 SOUND GENERAlDA 

INFRA·REO LED GMer~IH Comoleic SoundsISarne as MCT 2 or 4rf251 
l.'."icliti " x l/ 16'" flat !I/SI Low Power ~ Ptognmmill)le

49it each $3.95 each 
TV GAME CH IP AND CRYSTAL 

~~0 ~: ;::, 6'30 ~Moclt<rM ~ I H~ PAI: ~~-!;~~Ci:~~~~~~~~~ ~i!>t ~nC:.l.l~tC . 7.95 set 
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6118Q.' CPU S i !I~ 
li!t1 8 B1l lnlNl! 'Oubu1 J 2~ 
!21-1. P~ ry l~tm1;i1 l;.Olatal S SS 
821& 81-Dumlotul lb!. o.~ ] ..g 

i1uGtiEDCO."ISlAUCTION 

MINIATURE SCREWDRIVER 

122.t 0or;• Gr.iclllut ·Ol!Yf1 l~ 

\OOQ iO F U5E5 - ue-· TI P • • .• ••••••• •• •• . 2/S1.00 lt!'26 lknDnrt1 J.C9

1--------------------t :: ~::::::::18u1 Dmer ;: 
MAGNETIC RETRIEVER TOOL ''" ,,,. """"" '"'llJS.l•n ,., 

Picks up elu1lv1 m•tal PilrU or too ls 

in hilrd · lO -rOach places. 
EXTENDST026K' "- ROTAlES360• 

82"Sl Pio; l n~U'l)I T111111 U 95 
!255 Proo P~ M:> (PPfj 9" 
12S7 PfD? DMll Conuot 19.95 
82~9 PioQ ln!crQllll Cont-DI l!I 95 
---uootu:oo SUPPaJIJ oma.s--­
~=CP ~~ r.mQoO. J"fltl Rtim s~:: 
Mt6$10API 12llQSl~llchn S9S 

STRONG, LIFETIME MAGNEI ~= 	 ~:::::: :::,11~~~:1 1
MR T-2281 . ... ...... . . . ... .. $3.95 MCJillOl! '""U•ROUIM"6&UO·ll ,.,,
1--------------------1 MC&MO i\s)'DCtltonM Comm '°OW.I'! 19!1 

MICROPROCESSOR COMPONENTS 
--- IOICIJUIDA SUIPOP!f DfVTClS--­ ---MICflOPROClSSOR M.AHUA.lS--­

=S =CONTINENTAL SPECIALTIES 

LOGIC PROBE KIT 

SPECIFICATIONS -
lnpu1 lmpodanco: 300,000 Ohms. 

Thresholds: •• Lo '" 30%Vcc - ""HI"' 70%Vcc 

Maximum Speed: 300 nsec.. 1.5MHz 

Input Protection : :!50VDC continuous 117VAC 

fo, 15 sec. 

Power: 30mA @SV -40mA @ \SV - 25V max. 

reverse voltage protected : 36" cable with color 
coded clips included. 
Openting Ttmp.: 0·50' C. 

Oimen1lons: 5.BL x 1.0W x 0.70 In. 

11 47 x 25 x 18mm) 

Woight: 30 oz . (85 gm) 

LPK ·1 ...... ..... .. .. . . $21 .95/ Kit 


II/Jiii 

'!1 Proto ClipsIll!/
11111 • 

14·PIN CLJP PC-14 s •.so 
16-PI N CLIP PC -16 s • .76 
24-PIN CLIP PC-24 $10.00 
•O·PIN CLIP PC·•O $16.00 

Proto Boards 

• U 5oS MM!.Jl4 clock chtp 
• Sw itch.its ror hours, mlnutot. •nd h OICI tunctlous. 
• Hou rs u.illy vlewilDle to J) te11 t · 
• Sl mul•U1G wD1l nu1 Ui.e 

• U$ VAC opcrnllon 
• 12 or ~ fl ou1 o"'cir.atton 
• 1nelud1n ;all 11;.omoonents, ~"' •nd w•U u ..nsto rnu1r 
• Size i ''<i :ic J111 1111 I~ 

JE747 .. ... ........ .$29.95 

• Br ighi .300 h i. comm. ca th• 

od• d i1p1.nv 
• Uu1t MM531~ 11; lock chip 
• SwhchH fo1 no uu, mlnutH 

end hold modot 
• Hit. utllv vlow11bht to 20 ft . 
• S lmu lotod w 11lnu t CHO 
• 11 5 VAC OPGfllltlo n 
• 12 01 24 hr , opa rnt lon 
• In cl. all compononu , c11110 &JE701 w11ll trantfo1m1r 
• S IUt , 6~" :11 3-1/8"' 11 1 '4" 

6-Digit Clock Kit $1~.95 

Regulated Power Supply 
Uses LM309K. Heat sink .. ·,...__ \ - . 

ptovlded. PC board con- ­
strucrlon. Provides a solid ­
1 amp @ 5 vo lu. Can supply up 

· 


to , sv. ·9V and < 12V wi1h 

JE205 Adapter. Include. compo· 

nen ls, hardware and instructions. 
Si ze: 3%" >c: 5" x 2''H 

JE200.. ...... $14.95 


~:~ ~:'~~iu1M~~1:M~or ,;~
MC6862 1400 ec>i IJ04Nt.1101 U. !IS 
MC6U04 Oia1 J-St.111 Ill' hari1 lMC872S) Z1,) 
-••t•D•AOCISSOA OCPS-Ml!tllU•IOUS ­
llD(1BOCJ CN Sll.95 
'Z80A(180· 1) Cl'tJ IS.ts 
CDPll02 CPU 19 95 
26!.0 MPtJ 1995 
M02 CPU II~ 
!03S I -Bit L!PU to''dDCl RAM, tlO ~ne:i. 19 9!t 
P909S CPU 19 95 
1MS9900Jl 16-Bil MPU w/ll.lrawJtt, m1111ip1y....,. 
-----SHlFT RfGtSTlRl----­
Mt.CSOOH Dlllll'.S 9il L¥i•mlt 
r.tMSOlM Ou• 51) 84 i>)-ntmlt 
Mt.i.SO'M Ouil IS 811 Sllllc 
MM­ Oi.lilllOOllotStitJt 
"-"'1 (0( Oul6'l8"C.lttul'l':;dato1 
t.'.M~l&t SOOtS1 1 911 Dyn1mi::,..., 1~.t tyn11nlc 
2s11 Kf.a J281tSIJl>C 
2$ll Dll.,1l2811SU!lc 
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JE600 HEXADECIMAL 

ENCODER KIT 
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JE600 . .. ... . ... .... $59.95 
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DIGI TAL 

THERMOMETER KIT 
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JE300 . . .. . . .$39.95 

62-Key ASCII Encoded Keyboard Kit 


. 
... I 1 f : > 1 . - . .C. - 1. 

1-0 • l•••w•• • l • • ­
r- ~ A • 0 f I n ' '* l • • • ­

. I I - t a c y • • • • " : - - ,~, 

ThoJE61062·Kov ASCII Encoded Koyboard 
Kit can "be intorfa~d into mos1 an y c:om· 
putor syst•m. Thi JE610 Kit come:s com· 
pl• I• with 1n industrial grade koyboerd 
switch Hsemblv (62 keys). IC"•. sockets, 
connector, oloc1ronlc compononu and • 
doub le-tided pr fnted wiring boilrd .. Thi 
koy·bo:ird aue.mbly requ ires +5V 9 150mA 
end - _i2V 0 10mA 101 opor11ion. 

FEATUR ES' 
• 60 K1v1 gener• 1e the fu ll 128 c har· 

1ctors, upptir and lowar cno ASC II... 
• Fully buff1red 
• 2 	 uMr-define koys pr·ovidod for 

cu11om ;tppllcatlons 
• CilPI lock for uppar c.1>1 only 

•lphe ch1nc10rs 
• 	Utllizas • 2376 (40 plnl encoder 

read only memory chip 
• Outpuu d irectly comp.at iblo with 

TTL/OTL or MOS logic artoys 
• 	E111v In terfacing w ith 1 16-pln dip 

or 1B-pin edge connector 

JE610 .. . .. $79.95 
62-Kev Keyboard only . . $34.95 

Hl~KOK LX303 Portable LCD Digital Multimeter 
• I~ ""'""4" l O.. • L-olGo~ ru101!11 a. • 0." :'00 ""'°'"'-'"- •·• 1>1 W ~1t., .. 
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Y'I C:lf ~A Ull•" OC - 1 1'•- ••-.~ 1-., t "O• '"I ' ll"'' ,_,__.., ,...U 
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::..;;:,;~.:~'J::-::1~!~.. ~rf ..:.!!~."·::;: · :.:..~~::··..~:--:·;.~ ·:.:TI.~121 1

CICC:..O•...,t&••-lll'·.,•llll>-.& ... .,oe, ••:t" •.,.•oll>' ' ' 
~;~~""' "''•)JI •! J I( .., ~......l.. .. ._.,.. ,,____ ,.., , .,, A(; ..._ 

6!...:•_.__ LX303 Digital Multimeter ..... .. $74.95 
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TRS-80 

16K Conversion Kit 


E>ep1nd your 4K TRS-80 Syrcem to 16K. 

Kit comes c:ompllto with : 

• 8 each UP0416·1 (16K Ovnomlc R1m.1 I 250NS 
• Documentat ion for convoralon 

TRS-16K ........... $75.00 


@ 
JUST WAAP'" 

• 30 AWG wlr1 • .025" 11q1.11ro posu 
• 0 1lsy ch1l n or • Bull t· ln cu t off 

po inMo point • Includes SOft . w it• 
•No stripping or .allu l n.g r•qu lred­

[ust WtlP 

WIPI .....~ .£e!2t 
JW·l·B Blu1 siUS 
JW·l·W Whiu1 14.95 
JW·l ·Y Yellow 14.95 
JW-l ·R Rod 14.95 

The Incredible 

"Pennywhistle 

JUST WRAP' Replacement Wire 
l'ft1 No, Color 

R-J W-8 Blue . . . , . .. . so h . roll . ... .. . S2.9B 

=~~:~ ~:/r~e~ : ::::::~ :;:;::: ::::::: ~:~: 
R JW R Red SO I 11 2 9 6I--·_·_____.·-·-·_..·_-·--'·-••_ ·_·_·_._. ·-·--·--1 

JUST WRAP' Unwrap Tool $3.49 

@ 
Vacuum Vise 
Vacuum •b•sod 11ght•d utv 
vlH fo r 1m•ll compon•nu 
and usernbl let . ABS con· 
struc t lon. 1W' law1, 1W' 
1ra1o1et .C.n b!lr 011rrnanen tly 
lnualled• 

VV-1 .. ... .. $3.49 

• Two Sizes: 6"" and 10" 
•Prola.tional Ou1litv 
•Chroma Vanadium StHI 

6"-AW·6 .• $4.95 10" - AW-10•. $6.95 

JOYSTICK 

VIDEO CONTROLLER 


ADAPTER BOARD 
-Adapts toJE200 ­
±5V, ±9V an~ ±12V 

DC/DC converter with +5V inpu t. Toriodal h i~ 
5~ed swi tching XMF R. Short circuit protect ion. 
PC board constNCtion. Piggy-back 10 JE 200 
boa rd. Si20: 3~" x 2'" x 9/ 16"'H 

JE205 .... ..... ......$12.95 


$ 10 .00 Min. Ord•r - U.S. Funds Onlv Spoc: Sheou- 2Si 
C.l'f. Rasl.d l!l nts Add 6 % Sales Tex 1980 Ca ta log Avall1ble - Send 41i .ttllmp 
Po111ge - Add 5% plus$1 ln5Uranee lif des.ired ) 

PHONE 
ORDERSJameco 
 WELCOME 

ELECTRONICS (415) 592·8097 

MAIL ORDER ELECTJWNfCS"- Jl!ORLDJllJDE 
1355 SHOREWAY ROAD. BELMONT, CA 94002 

s-eo PRICES SUBJECT TO CHANGE 

•IDEAL FOR ALL VIDEO GAMES OR REMOTE CON· 
TROL PROJECTS 

• SMA LL CASE SIZE: 1·1/2" H Jlt 2-3/S" W x 4·5/16"'L 
• 2 MINIATUR E POTENTIOMET ERS-40K OHM EACH 
• SPST PUSH BUTTON CONTROL 
• 5 -WiRE CONNECTION CABL E - 5 FEET LONG 
•RUGGED PLASTIC CASE 

JVC-40 .. ..... $4.95each 

Circ le 274 on inquiry card. 	 BYTE May 1980 315 

http:ll'IO'"".tl
http:1r111.11
http:llM'.lllnlcir.oM
http:1be'OlilPulS'111.11
http:M.AHUA.lS


Word Processing 
for UCSD Pascal 

PROFF formats and prints out text 
files. FORML interacts with PROFF to 
produce multiple copies of a form lei· 
ter, each with a different addressee. 
Features Include: 

- mult i file input 

- interactive debug 

-adjustable margins 

-fil l ing, centering 

- underscoring 


Each program is written In UCSD 

Pascal and Is distributed on floppy 

disk. User manuals are Included or 

can be purchased separately. Volume 

discounts are available. 


(714) 452·0681 

Renaissance Systems Inc. 

11760 Sorrento Valley Rd. 


San Diego, Ca. 92121 


Circle 275 on Inquiry card. 

TERMINAL 

DATA 

CORPORATION 

MODEL 1200 RS -232 DATA SPLITIER 
svai'lsble in kit form 

Model 1200K gives the terminal or micro· 
processor user a second 1n1edacc for a pfinter, 
plotter, cassette or tape drive . It operates at any 
speed & isolates the 1wo output devices from 
each 01her. w hile providing 2 RS-232 ln1 erfaces 
horn 1he terminal or microprocessor . 

The kit consists ot 3 RS-232 connectors. 
pr in1ed circuit board , all necessary componen1s. 
enclosure, mounting hardware & assembly in· 
struct ions . . . . . . . . $64.00 

write or call 

TERMINAL DATA CORP. 
11878 Coakley Cir. 

Rockville, MD 20852 
13011 881 -7655 

Circle 278 on Inquiry card. 

SURPLUS ELECTRONICS 

ASCII ASCII 

IBM SELECTRIC @ 
BASED 1/0 TERMINAL 


WITH ASCII CONVERSION 

INSTALLED $645.00 


• 	 Tape Drives • Cable 
Cassette Drives • Wire 
Power Supplies 12v 1 SA. 12V25A. 

SV35A Others . • Displays 
• 	 Cabtnets • XFMRS • Heat 
Sinks • Printers • Components 
Many 01he1 11ems. SEND $1 .00 FDA CATALOG 
REFUNDABLE FIRST ORDER 
WORLDWIDE ELECT. INC. 
130 Nor·theastern Blvd . 
Nos huo. NH 03060 

Phone orders accepted using 
VISA or MC 


Call 603 ·889·7661 


Clrcle 281 on Inquiry card. 

16 K MMS & RAM CONTROLLERS 

16 K X I DYNAMIC RAMS "'"'"' 

• 200 lSEC ACCESS1l75 !<S EC CVCI (TIMES 
• 16 PINITIL CCIMPAl lEILE 
• ALL CHIPS BUR"EO ltl At/O FUllY lESTEO 
• PRICE. WUH DA TA SflE EI 


S68 00 1# QI"' OF" .SI H•At 'S ~ltSO E.ACll 


680016502 64K BYTE RAM & CONTROLLER SET 
MAKE 6' BYlE MEMOR' FOR VOUA 6illO OR 6562 
rHIS SE"! INCLUDES 
• 32 M,St; 41 16·3, lli K X I, 200 llS(C RAMS 
• I MC3480 MEMORY CO HRO LL E.R 
• I MCJ:!•1A MEMO RV AODRESS MULnrtUER 


AND COUNIER 

• O•TH APPLICA TIOtlSllHTS PAAlS fESTEO 

AND 	GUARMnEEO 

Q<J; OIHER SfT 


DYNAMIC ME ~ORY CON IROLLER u°""' 
• GrnERAlES RASICAS & REFRESH Tl l.llllG FOR 


16K 10 64K Dl'l E t.IE F.IORIES 

• PRICE W1TH DhfE SHEET $13 95 EhCH 

MEMORY AOORESS MUX /COmnrn " "''"' 
• !.IUX AOORESS ~ RCFREStt CDU llt ER FOR IGK 10 


64'1C BYTE. Ml:MOFUES 

• PRrC:E WllH VAIA SliEEf SIL' !Kl £ACll 

CUA UltY' OISCOUPH S l\Yldlll8L! 

lo lt IJJlmRS '6.s1v11 111 u 5 r m.n~ I)•, 1•o r1J1 .... 11C'·l 1 

(]lff[IJ!llS c,irc.. 111111 MD'. I• DllU!li ~1$ A :(l .L'1l :.1.:ou .U, 

Cil'lt f\ SPlO J. tC I .\.U I X'1fl .a-11ot1 Dilll h l', 1 1 ~11 ,u, ,; 


'. i.I Wfl U W~IC (}$1'1(1\ u rn H IS:IHI NI ~ l'LfAS.I !. [HJ 

fr\ SilllS l h " IOt.I QllJllllS 111 11 fill .PHU 


MEASUREMENT SYSTEMS & CO NTROLS. "' 
~lY.ORI 1111 \~CIS llr SIDU 

lfi1N:UAIMMll. i S. l ['IRliN Ci l r • 3Jri'!I 

MYCHESS 
•Highest scoring mlcrocompuler 

chess program al the 1979 ACM 

Norlh America Computer Chess 

Chompionshlp. 


•Avoiloble for CP/M. COOS. IMDOS. 

TRS·80. hord·seclored North Star 

withCP/M 


•Program allows 9 levels of ploy 
•Searches on lhe opponent's lime 
•Program enobles you lo save gome 

for 1ate1 ploy 


•Opllonol formoted hard copy of 

gome 

•Allows compuler lo ploy itself 

$50.00 
Contact: 

~rn:lPUTER SERU~~ES 
2431 Lyvono Lone 

Anchorage, AK 99502 

(9071 243.8730 


Circle 279 on Inquiry card. 

MAGTC WANDM 

Word Processing System 

$400 
Starburst Computer 


Group, Inc. 

Route 2 Box 183 

Afton Virginia 22920 
(Authorized Dealer) 

Magic Wand w orks on any CP/M ~' 
system wi th all major CRT's . Ask 
for our free point -by-point com · 
parison of Magic Wand and two 
popular word processing systems. 

Magic Wand is a Trademark of 
Sm all Bu siness Applications Inc. 

.. CPIM is a ragistorad Tradornark 
of Digitnf Rcscarc1i •• 

(804) 361-1180 

Circle 282 on Inquiry card. 

DISK DRIVE/CRT 
*SALE* 

Shugort lj
SA801A I 

for 
AS MOD. II 

ONLY 

Hazeltine 1000 (unused) . . • 599 
Shugart SA400 . . . . . . . . . . . . . . . . . . . . . . . 282 
PertecF0200 ... .. ' 282 -fD250 . . . 399 
MPt 051 ... . ...... ' 279 - 052 . . . . . . 399 

SA801A w/PS/Cob ... . .. .. . ... .. .. ... 799 
Dual Drives w/PS/Cab .. .. . .... .. .. . , 1645 


LIMITED QUANITITES 

MTI 3304 W. MacArthur Blvd. 
Santo Ano, CA 92704 

(714) 979-9923 

Clrcle 277 on inquiry card. 

Floppys & 

Systems Repair 


DRIVES 

• Per Sci - Shugart 
• Pertee - Micropolis 

COMPUTERS 

• Apple - TRS-80 

Computer Service Center 

1023 N. La Brea 


Hollywood, CA 90038 

(213) 851-2226 


Circle 280 on Inquiry card. 

H9 OWNERS! 
Upgrade your video terminal with one 
of these long overdue kits: 

GRAFIX -Graphical d isplay copa­
bllltles assembled ond tested S69.95. 
Kit $59.95. 

CURSOR CONTROL - A total of 
8 functions assembled and tested 
$34.95. Kit S29.95 . 

FLICKER FREE 4800 baud 
operation assembled and tested 
$79.95. Kit $69.95 . · 

All hove o full 6 month warranty. 

NORTHWEST COMPUTER 

SERVICES, INC. 


8503 N.E. 30th Avenue 

Vancouver, WA 98665 


Circ le 283 on inquiry card. 



PR Fl G ~1 Fl TIX IDD 


(Printer not pictured) 

- A complete computer package, easy to install, easy to maintain 

- Practical to operate; designed for the businessman/woman 

(even for non-computer specialists) 

- Upwards expandable (built-in flexibility & updating) 

- Desk-top (rack mount available) 
Specifications: Options: 

- Can use many available software packages 

-Expandable for multi-user functions - Double sided Disk - Z-80 CPU 

Drives
(4 MHz) with 

2 SIO + 3 PIO - Structured Systems 

- S-100 Compatible Software 

- Two 8" Floppy Disk 
 \ p R A G M A T I x - 100 TM I - 220 V/50 Hz available 

Drives 
- Dealer Inqu iries Invited- Single/Double Density 

Disk Controller - Quantity pricing available 

- 80 x 24 Terminal with 
Assembled and Tested - Call for exact p&d on options

editing capabilities plus 

second page memory - Terminal with special function 

- 132 Column DOT Matrix and line insert/delete keys 

printer 

- Compiler Business Basic [C - 8 channel SI 0 with real time clock 

Basic 2 - version 2 .04] and interrupt control 

- Powerfu I OS-1 Operating System - Autotype - powerful word processor 

(uses any CP/M or Cromenco pro­
- Gurne S/5 45 RO Printer with Tractor 

gram) Feed 
- All necessary cabling and documenta ­ - 10 & 20 MBY Removable Hard Disk, 

tion DMA Controller & Custom Cabinetry 
- Osborne software package: general ledger, available 

accounts payable/receivable and payroll - CP/M is a registered trademark of Digital 
Research 

Electrolabs Worldwide: 

Outside Ca.: 800-227-8266 POB 6721, Stanford, Ca. 94305 TLX : 345567 Electrolabs PLA 

Circle 284 on Inquiry card. 

In California: 415-321-5601 



PRIORITY ONE ELECTRON/CS 


New from Lobo. a dual Cabinet with power supply, 
and internal data cable hook-up. 
• 	 Cabinet accepts 2 801R, SOOR, F01 20, or FD200 

style disk drives. 
• 	 Power Supply for 2 drives. 
• Assembled, tested and guaranteed by Lobo Drives. c.:J • Shipping Weight 30 lbs. 

0 LBO - DUAL 8 PCS ........ . . $329.00 

...I BUY CABINET AND DRIVES AND $AVE 
<( WITH 1 DRIVE WITH 2 DRIVES 

LB0· 801R·1PSC . .. . . '775" LB0·8ll1R·2PSC .... '125CI"'... DISC DRIVE ONLY 
<( SH U-801 R ....... $499.00 

EXTERNAL DATA CARL.ES 
CAADEDGE TO CARDEDGE CARDED GE TO SOCKET 
Plll·SOCE· CE .. . . . . . . '19.95 PRl·SOCE·SKT . . ..... ' 19.95 

(.) 

w 
CJ 1e SALE <( Box of 10 Diskettes with thec.. Purchase of a V·80 System 

N The VISTA V-80Lt) ~ Disk Drive System 
a: • 23% more storage capacity than 

TRS-80 • 120 day warranty • 40 track 
0 patch at NO CHARGE from VISTA 

Sing le drive system . .. . . .. .. .. $395.00 ~ Two drive system . .. ....... . .. $770.00 

Four drive system ....... . .. .. $1450.00


Q Two drive cable . . ... . .. . ... . .. . $29.95 
Q Four drive cable . .. . .. ... .... .. $39.95

• Two Drive Systems comes 
Complete with Data Cable """ 0­

NEW MS-230 DUAL TRACE c MINISCOPE 30 MHz 
2 BANDWIDTH 

tn 
w S-230 30 MHZ Scope ... $598.15 

2 NLS 41·14110 to 1 Combo Probe$54.00 
1 NLS 41·180 Deluxe Leather Case$45.00 
LIST PRICE .. ... . . .......... . $697.15 

MS 230 COMBO PRICE .. . . .. . . $547.15 


SAVE $150.00 


MEMORY MEMORY 
2102LIPC 
Low Power 450ns in lots of 20 ..... $1.10 
2102AL·2 
Low Power 250ns in lots of 20 .. . .. $1.25 
2114·3L 
1 Kx4 300ns Low Power .. .... .. 8/$50.00 
5257·3L 
4Kx1 300ns Low Power ...... .. 8/$55.00
2708 
SK 450ns EPROM .... 8/$60.00·$8.50 ea. 
2716 
16K 5 Volt only EPROM 
8/$248.00 . . ... .... .. .. ..... $32.00 ea. 

liiii!J!iil PRIORITY ONE ELECTRONICSll!!!!iiii!ll 16723K Roscoe Blvd. Sepulveda, CA 91343 
Terms: Visa , MC, BAC, Check, Money Order, U.S. Funds Only. CA residents add 6% sales tax, • 	 Sale Prices are for prepaidMinimum order $10.00 Prepaid U.S. orders less than $75 .00 Include 5% shipping and handling. 
MINIMUM $2.50. Excess refunded. Just In case ... please Include your phone no. Prices subject to orders only • Quantities are 

llmlled. subject to prior sale •change without notice. We wlll do our best to maintain prices lhru MAY 1980. 
CREDIT CARO ORDERS WILL BE"SOCKET and CONNECTOR prices based on GOLD, not exceeding $500 per oz. CHARGED APPROPRIATE 

·sale Prices are for prepaid orders only credit card orders will be charged ap roprlale freight FREIGHT 

CALIFORNIA 
Computer Systems 

• S·100 compatible• lndustrial/commer· 
cial quallty construction • Flip-top cover 
• Excellent cooling capabillty • 12 slot 
capability (uses model 2501A) • Input 
105, 115, or 125 VAC • Output + 8 
VDC20A, + -16 VDC 4A • Active ter· 
minalion of all bus lines • Fan and cir· 
cuit breaker included • Rugged con· 
struction 
CCS·2200A Assembled & Tested 
35 lbs .... ..... .............. $399.95 
CCS·2200AK Kit 35 lbs...... ... $349.95 

Oiiii1iii1ii 
-.11111111••• 
Iii••..... 

1111111= " CCS·M·XVl·M 
The true 16K Static Ram module for 
S·100 bus systems. ASSEMBLED & 
TESTED ··100% BURN IN· FEATURES:• 
Fully static • Uses popular 2114 static 
RAMS • + 5 volt operation only • Bank 
Select available by bank port and bank 
byte • Phantom Line capability • Ad· 
dressable in 4K blocks • 4K blocks can 
be addressed anywhere with in 64K in 4k 
increments. • Meets IEEE proposed 
S·100 signal standards • LED indicators 
for board selection and bank selection • 
FR·4 EPOXY PC boards • Solder masked 
on both sides • Silk screen of part 
number and part designator. 

OUR PRICE 
CCS-201 SBA 450ns 

SD EXPANDORAM 
EXPANDABLE TO 64K 

USING 4116 RAMS 
SDS·EXPANDORAM·16K KIT 
List • $385.00 ............ Sale · $205.00 
SDS·EXPANDORAM·32K KIT 
List · $550.00 .... . . ..... . Sale · $269.00 
SDS·EXPANDORAM·48K KIT 
List· $715.00 ....... . . .. .Sale· $330.00 
SDS·EXPANDORAM·64K KIT 
List · $880.00 ......... .. . Sale · $390.00 

PROM-100 
PROGRAMS 2708, 2716, 2732, 

2758, 2516 EPROMS 
SDS·PROM·100 KIT 
List • $200.00 . .. ... . .. ... Sale · $175.95 

Z-80 
STARTER KIT 

COMPLETE Z·80 MICROCOMPUTER 
SDS·Z80 STARTER KIT 
List · $340.00 . . . .... . . . . . Sale · $239.00 

TRS-80/APPLE
MEMORY EXPANSION KITS 

from Leading Manufacturers (16K x 1 
200/250ns) 4116's RAMS .. . . 8 for $55.00 
Add $3.00 for programming jumpers for 
~ TRS 80 Keyboard. 

~ VERSAFLOPPY 
SINGLE DENSITY DISC CONTROLLER 

SDS·VERSAFLOPPY KIT 
List · $250.00 .. . . .. ... . . .. Sale $235.00 

VDB-8024 
80 x 24 1/0 MAPPED VIDEO 
BOARD SDS-VDB-8024 KIT 

List· $375.00 . . .... .. . .. . Sale· $315.00 

- J$!ij vERSAFLOPPY II 
DOUBLE DENSITY DISK CONTROLLER 

FOR MORE INFORMATION SEE 
'• OUR 52 PAGE AD In JANUARY 
·-·~ · BYTE OR SEND $1 .00 FOR 

CATALOG 
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ORDER TOLL FREE (800) 423-5633 


)::. 

~i~~:~~~;~~-L~~~y. ~' - ~~~Sale· $299.00 ~ 

StilPPtNG WEtGHT 1 LB 

BE SURE TO ORDER YOUR KASSETTE/ 10 
LIBRARY CASE BELOW 

KASETTE/10 
~ LIBRARY 

Pt:ll lf 

MMM KM 10 

~~~K 1· 11.s1mu 
!!LUE HOLDER S-4 .SO 
Bl l Gt or 31110.00 

;~~IC S' ," DISKCl1E 
lllH HOLDER U .25 
IEIGl Of JIS 10.00 

http:8/$248.00
http:8/$60.00�$8.50
http:8/$55.00
http:8/$50.00
http:Case$45.00
http:Probe$54.00
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PRIORITY ONE ELECTRONICS 


Texes Instruments 
FACE GRIP LOW PROFILE 


SOLDER TAIL DIP SOCKETS 


WC~~~~ 
•Face g11p design provides maximum re1enllon 
lorce 

• Anll ·wlckrng lealure 
•Redunda n1 con1ac1points 

PART PR ICE 
NO . PINS 1·9 t0·49 50·99 100·499 500·999 t .000 + 
TIS ·OBLP 08 N/A .lS .10 .08 .07 .06 
TIS·14LP 14 NIA .18 .15 .14 .12 .11 
TIS · 16LP 16 N/ A .20 .18 . 16 .13 .12 
TIS·18LP 18 .30 .25 .22 .18 .15 .13 
TIS·10LP 10 .JO .25 .23 .20 . 17 . 145 
TIS ·22LP 12 .35 .30 .25 .22 .19 .17 
TIS ·24LP 14 .40 .35 .30 .24 .20 .18 
TIS·28LP 28 .45 .40 .35 .28 .24 .21 
TIS ·40LP 40 .50 .45 .42 .40 .35 .31 

CND·DB2SS 25 Pin Female 3.75 3.65 3.35~I WWG - Wire Wrap Gold CND·DBS1212·1 1 pc Grey Hood 1.50 1.30 1.10 
08-P258C 2 pc Grey Hood 1.45 1.25 1.00 
DB12.26·1A 2 pc Black Hood 1.90 1.65 1.45 
CNO-OC37P 37 Pin Mate 4.40 4.20 3.90 

~ · · .· p i l> 
-f 

CNO·OC37S 37 Pin Female 6.20 5.95 5.70 
Tl EDGE CONNECTORS l>CNO·OC37C 31 Pin Cover 2.25 2.00 1.75 

CNO·D050P 50 Pin Male 5.75 5.45 5.00 
.1• ConlJCI C<nter~ STG • Soldertall GOLD: WWG · Wire Wrap GOLD .125' Conl ict Cenlers: STG · Soldo~all GOLD: WWG · WireWnp GOLD r-CNO-DDSOS 50 Pin Female 9.65 8.85 8.25 

PRICE PRICE CND·DD50C SO Pin Cover 2.40 2.20 2.00 
PART HO. 1.g 10·24 25.99 100·249 PARTHO. 1·9 10·14 25-99 100-249 e020418·S 1.00 .60 .70Hardwm S1t 2 ~·· 

TIC·l530-I STG 1.60 1.45 1.30 I.ID TIC·?244-2 STG 1.30 2.10 1.85 I.SO CND·RS2J2.8FT AS131. 0825P. EIA IMO 16.00 14.00 
TIC·l530·1WWG 1.70 1.55 1.35 I.IS TIC·2144·2 WWG 1.60 2.35 2.10 l.7S CIUS I C•bll C> 
TIC· l836·1STG 2.00 1.80 1.60 1.40 TIC·18S6·2 STG 2.80 255 215 1.85 8 con. Bh. fang
TIC·1836·1WWG 2.10 1.90 1.65 l.4S TIC-1856·2 WWG 3.20 2.00 2.SS 2.IS CN0·57·30360 Cenlronle5 700 9.00 . 7.50 6.00 
TIC·1144·1STG 21S 2.00 1.15 I.SO TIC·3060·2 STG 2.90 2.60 2.30 l.9S Serles prlnt<r 
TIC·1144·1WWG 2.411 2.I S 1.90 1.60 TIC·3060·2 WWG 3.40 3.05 2.70 21S connector 
TIC·1S50·1STG 2.50 215 2.00 1.65 TIC·316Z.Z STG 3.05 2.7S 2.45 2.05 
llC·1550·I WWG 2.70 2.45 2.1 5 1.80 TIC-3161·1 WWG 3.50 3.15 2.80 2.3S 
TIC·3060·1STG 2.95 2.611 2.30 1.90 TIC·3671·2 STG 3.4S 3.10 2.75 2.30 
llC·JV60·1WWG 3.20 2.1!5 2.55 110 TtC -3612-2 WWG 4.00 3.611 310 2.68 ORDER TOLL FREE 
TIC·3612·1STG 3.30 2.9S 2.60 2.30 TIC -4080·2 STG 3.60 3.45 3.0S 2.SS 
TIC·3671·I WWG 3.90 3.50 3.10 2.60 TIC-4080·1 WWG 4.4S 4.00 3.SS 2.95 
TIC-4081).1 STG 3.60 3.2S 2.1!5 2.40 TIC4488·2 STG 410 3.811 3.35 2.80 
TIC-4080·1WWG 4.40 4.00 3.60 3.00 TIC4488·1 WWG 4.85 4.35 3.90 320 1-800-423-5633 
TIC-4386·1STG 3.90 3.50 3.1 0 1.60 •Tl·S100STG 3.20 2.90 2.50 2.20
l lC-4386·1WWG 4.65 4.IS 3.70 
TIC·SOll)().I SIG 4.50 4.05 3.60 
TIC·50100·1WWG S.40 4.90 4.30 

. .. ~- '
1 VCT-8803 U'ti10t\I-~ , 
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• '"""°'l~l""° tr.tllf'l.6"41lflll'IK•..., 1 10f10l... 9' 

. u·~:::,,...~"~~~=~· ~ lllltt • hl, Price : 
Ut"5 tC¥'"""'''°~1rrc:o1• 1i1 tSIOll') -"''"'°'.. 

• Pf\ .. ¥ :..._tl\_.,O 
• •1t1o•1 11t ~ 1 aot0"""·~.n.l'.•:.llllf-• $29 .50 

3.10 · S·100, VECTOR 8803, CROMENCO, IMSAI, except CA., AK., HI., CALL 
3.00 .250 SPAC ED ROWS 


fl.S100WWG 4.00 3.75 3.50 3.25
3.60 (213) 894-8171
S·100 WIRE WR AP 

1 lVll7:J; Plugboards 

(1 
,_ "':·t,. ~.' .. . ..,:, 

VCT8800V ml 1111
Universal Mlcrocomputer/processor 

plugboard. use with S· tOO bus 
 VCTJ677 9.6" x4.5" 
Complele with heat sink g hard· VCT3682 9.S"x4.5" CT3690.12$11.71 ware . 5-3' ' x 10" x 1116" $13.78 CARD EXTENDER 

1·4 5·9 10·24 VCTJ682·2 6.5" x4.5" Card Ex1ender has 100 con· 
VCT3677·2 6.5"x4.5" 

$21.81 $19.82 $17.82 $10.74 $1 0.55 VCT3662·2 9.6"x4.5" 1acts 50 pet s1ae on t 25 
VCT8801 -1 H1 ·Dons11y uuaHn·Linc Gen Purpose O t P centers·Atlached connector Is 

Same as 8800V except pta1n _ tess Ptu gMard lor Wire Wrap Oo.:irds with Bus Pattern $12.26 compahbte with S-100 Bus 
power buses & heat sink with Power & Grd Bus lof Solder or Wire Wrap Systems . ~27.69 

1-4 5.9 10·24 Epoxy Glass 11·5" 44 Epoxy Glass 11 16" 44 icP.a '~~~.f'~P.~~ar?,51~~! VCT3690 6.5" 22144 pin ... 
$17.08 $15.65 $14.04 pm can spaced 156 pin con spaced t56 44 pin con spaced t56 .156 ctr< .E•tondors . S13.98 

•Deep Chamfered Closed 
Entry Contacts 

•RN Side Wipe Contact Design 
•Terminal Barbs Allow 
Self-lock into PC Board 

•Rugged Socket Body Design 

PINS 1·9 10·24 25 ·99 100·249 250·999 
8 .50 .42 .40 .37 .33 
14 .SO .49 .47 .45 .42 
16 .65 .52 .50 .47 .44 
18 .85 .75 .70 .65 .60 
20 1.00 .90 .80 .75 .70 
22 1.25 1.15 1.10 1.05 1.00 
24 1.25 1.15 1.10 1.05 1.00 
28 1.60 1.50 1.40 1.30 1.20 
40 1.85 1.65 1.55 1.45 1.35 

RS232 and " D" SUB-MINIATURE 

CONNECTORS 


0~~ 
P= Plug , Male Typo · S= Socket. Female Type • c= Cover , Hood 

PRICE 
PART NO. DESCRIPTION 1·9 10·24 25·99 

CND-DE9P 9 PinMale 1.70 1.50 1.40 
CNO·DE9S 9 Pin Female 2.35 2.10 2.00 
CND·DE9C 9 Pin Cover 1.50 1.35 1.20 
CNO·OAl 5P 15 Pin Male 2.45 2.25 2.10 
CNO -OA ISS 15 Pin Femi le 3.35 3.20 3.00ABBREVIATIONS: CNO ·OA 15C IS PinCover 1.60 1 45 1.30 

STG - Solder Tail Gold CND·DB2SP 25 Pin Mate 2.90 2.70 2.50 n 

•MINIMU M ORDER $1.00 Per Line Item 
Sockets purchaud In mulllpl&s ol 100 per type may be combined lor besl prlco 

PRICE 
PART 
NO. PINS 1·9 10·24 25·99 100-249 

OlP PLUGS 

KNX·D80P 8 .50 .45 .43 .40 
KNX·140P 14 .65 .60 .58 .55 
KNX·160P 16 .70 .65 .62 .58 
KNX·240P 24 1.15 1.05 .90 .95 
KNX·400P 40 1.90 1.70 1.60 1.5 

SlandardBui Nol Ord inary 
The H4 Series standard edgeboard con­

nectors oiler the best value 1n the edgeboard 
maiket today 

To assu1e reltable electr1cal connec11ons. out 
canlilevcr conlatlS are pre-loaded 101optimum 
normal lorce and bi furcated for redundancy. 
each contact point leatures lrom SO 1Wue 
Wrap ' ) to 1S (solder ta il) micrornches (mrni­
mum\ ot wroughl gold inlay over a nicke l dil­
lu.,on barmr The Inlay is melallurg1cally 
bonded 10 a copper-mckel-lin alloy !CA 7251 

ORDER TOLL FREE (800) 423·5633 
Circle 285 on inquiry card. 

http:CT3690.12
http:l4CMl111't.ot


• An imat ion Compilier and 
Graphics Editor Package 
• Add smooth. last action 
to basic programs 
• Create ad layouts. 
newslelter covers. posters 

$14• 9 5 Write or call lot compie le ca11log 

MACROTRONICS, inc. 
1125 N Golden State Blvd I Suite G 
Turlock. CA 95380 !A) 
(209) 667-2888 1634 ·8888 

We afe expe,,enc1ng telephont! d l1'1cultu!s, 
please keep try ing. 

VISA 0 1 MC 

Circle 286 on Inquiry card. 

3m / scot~.li 
Floppy Dises 
Lowest prices WE WILL NOT 
BE UNDERSOLD!! Buy any 
quantity 1-1000. Visa. Mastercharge 
accept d Call free ( 00)235-4 137 
for prices and information All 
o rder sent pos tage paid. 

PACIFIC 
EXCHANGES 

Circle 289 on Inquiry card. 

INDUSTRIAL MICRO SYSTEMS COMPUTER 
Desk Top Model Wi1h ZB0 CPU at 4 MHZ • Dual 
Double Denaity 8inch Sbugarl Floppy with 1.2 M 
Bytes • 48K Memory with Bank Switchino and 
expandable to 256 K • 2 Soria) and 3 Parallel 
Porta • TrAtlapareot Single and Ooublo Donalty 
Operation • CPM 1.4 Disk Operating System 
(Optional) • 90 Days Parts and Labor Warranty 
• Complete and Ready to Ru_n al ... __ S4 ,250.00 
Or a Complete System lndudino CRT Terminal 
and Texas Instrument 820 Printer at . .. $7,350.00 

Dealer Inquires Invited 
SOO NAM KIM 


0 S M COMPUTER 

238' WALSH A VE.. SANT A CLARA, CA 95051 

1'08) '96-6910 

Circle 292 on Inquiry card. 

BASEX is ... 
• More Basic than BASIC! 
• More Forthright than FORTH! 
• More Tiny than TINY C! 
• Runs Fast like FORTRAN! 
• Less Hasca/ than PASCAL! 

•97 page manual ($8) with complete 

source listing. 

"TAPES ($25) - Meca, SOL, Poly88, 

TRS80 (16Klll), Paper tape. 

•DISKS - NStar ($25); CPM ($35) 8" 

SD or 5" (NStar, Meca, Micropll). 


ADD $.75 shipping ($1.50 UPS or 

special handling) 


• ·m· VISA'•w• ­
INTERACTIVE MICROWARE, INC 
Box 771 , Slate College, PA, 16801 

CALL (814) 238-8294 

Circle 287 on Inquiry card. 

1111 lllENTIFll 
USERS! 

Read 

PEEK lllil 
The Unofficial OSI Users Journal 

•User Eou1pmen1 Review s 

·Ha rdware Mods 

·Svllwar e ExcMnge 

•Peeks & Pokes 
·Bugs & rrxcs 

Send $800 for 12 Issues to: 

PEEKl65) 
62 Southgate Ave. 
Annapolis, MD 21401 

Circle 290 on Inquiry card . 

COMPUCOLOR II 
BACKGAMMON 

• 	Impress ive graphics 

Player vs . Computer 

16K RAM required 

diskette $18.00 

Blank CCII diskette 
$4.50 

Same day shipping wilh 
money order or send check 

to ... 

Med Ford Software 
419 N. Chapelgate Ln. 

Balto.. Md. 21229 

Dealer lnqulrle• Invited 

Circle 293 on I nqulry card. 

6800/ 6809 PASCAL 

DYNASOFT PASCAL 1s a casse11e based 
PASCAL subse1 designed io run on most 68001 
6809 systems wilh 12K or more of memory 

DYNASOFT PASCAL includes mos1 of 
1he control s1ructures of standard PASCAL 
mcluding IF-THEN-ELSE, CASE-OF-OTHER· 
WISE, WHILE-DO. REPEAT-UNTIL, FOR 
TO/ DOWNTO-DO, and recursive PROCED· 
URE's and FUNCTION's. It suppons the data 
types INTEGER. CHAR. BOOLEAN. scalar 
{user·defined). subrange. pointer and ARRAY. 
It is buih a round a one pass compiler which 
produces fas1 . compac1 p·code and comes 
complete w11h a line-oriented text editor . p ·code 
interpreter, and program SAVE and LOAD 
roulines. The whole system resides in less than 
SK. 

The casseue version with manual 1s priced ar 
$35 plus $3 for postage and handling. Please 
specify 6800 or 6809. 

P. 0 . BOX 51 
WINDSOR JCT.. N. S. 

CANADA BON 2VO 

Circle 288 on Inquiry card. 

AURORA, IL. AREA 

~~putar 

IOS-.UO·G PAPER TIGER 

PRINTER '995" 


FARNSWORTH 
COMPUTER CENTER 
1891 N . Farnsworth Ave . 
Aurora , II . 60505 
Ph. 312-851 ·3888 

Circle 291 on Inquiry card. 

THE COMPUTER SHOP, INC. 1,. 
1000 Pike Road 

Birmingham, AL 35218 
(205)781-0711 

SCOTCH 3M BRAND OISKETTES a>oo 
Type Size Oenslly Pack1go Sector Prlce/10 Apl. 
744-0 5 \4" 1lnglo storago use sort 36.00 OJ 
744-0 5 " " 1lnglo library CHO &O lt 39.00 (I) 
7"0-0 8" alngla storage use sol! 36.00 (2) 
741-0 8" doublo storage case soil 55.00 (3) 

(1) lor Apolo, TRS-80, Pot , SWTP. C'omenco 
(2) lor IBM 3740 serlos and compatlbto drlY&.5 
{3) lor TRS.ftO Mod II , Shugar t 800/801 ena comp.atlble drlYH 

PERSONAL COMPUTING CASSETTES wne.aaor 10 min 
$1 .95, 30 min S2.JO (10 minimum order) 

OTHER SCOTCH BRAND PRODUCTS - Volosta1 AnU· 
1111lc Mats, OJgllal Ca.ssattes, 011a Canrldges. Word 
processing supplies e1c. Call or wrl1e for pricing. 

ANADEX OPIOOO PRINTER - 9 x 7; Uppor & lower case; 
adj. width tractor !Bed; bldlroctlonal, 11( bullor, a.xpanded 
print; Po11rellel, RS232C serial, Ind Current loop Interlace. 
Many more lealures. S9'9. Send S2 p & H for a sample 
printout. (Call 0t wrlta about lhe new 950019501), 

LOBO Mlnldlsk Drive for TRS·80 - $395 
Authorl:ied SCOTCH Mlnleomputll Dl•trtbulor 

All morch1ndlsa Is premium grade. Alabama resldenls add 
8%. Forolgn orders add 10%. Orders occompanlod by 
payment are sh.lpped at our expenn. 

• :E 

Circle 294 on Inquiry cBrd. 

http:7,350.00
http:S4,250.00


Call For 

DEALER 


In Your Area 
IS READY • • • 
DOUBLE/SING LE 32K, 48K, 64K16K, 32K 32K, 48K, 64K 

DISK CONTROLLER DYNAMIC RAMZ- 80 CPU STATIC RAM ERROR DETECTING 
Cromenco/ Alfa Micro 

~ - - =11·u·1 ,., , 
"·:t~~· "II• ..... 
~.'!,,,. ... •t •••• ••••. 

..:-••• •~ ... .... 1111, 

' d~~il ;;j 

Sta t e of the art develop ­
circuitry for greatest rell a· 
T wo stage phase lock loop 

Basic dynamic board tested ment. Par ity generation and 
b lllty, data transfer at maxi­ to 	 ru n at 4MHZ with our error detection. Compatib le 

Z-80 board. 4116 chips at with 16 bit CPU designs.mum rate. Transparent den·Two serial ports, three par ­ Worlds most reliab le mem­ 200 nanosecond speed In­ 16K bank, select under soft ­slty selection . 8" or 5" op­al lel ports. 2/4 MHz, on ory, responds to extended sures most reliable d ata sto­ ware control. 4MHZ Z-80,eration 2 or 4 MHZ (Someboard Prom Mon itor Phan­ rage. Double density andadd ress 11 nes A 16 , A 1 7, 8086, Cromenco, Alpha M l· 
toms. (Less cable and Mon­

restrictions on DMAJ. 
DMA compatible. cro compatib le. 

itor). A & T $325.00 
OMA - $425 .00 cool running, f ast. 

32 K·$580.00 48K-$640 .00 32 K·$6 50 .00 4 8 K$7 2 5 .0 0 
64K·$750 .00 

STD. - $385 .00 16K-$395.00 32K-$ 650 .00 
64 K-$850 .00 

FLOPPYS TELEVIOEO 912 TELEVIDEO 920 WINCHESTER/SHUGART WINCHESTER/CENTURY 
SA 1000 DATA SYSTEM 

(Hunter Shown) 

B" Shugart. . $550 .00 
B" Slemans. .. . . $525 .00 80 x 24-Lower case des­

Si milar to TV 912 bu t has 5 m egs now expandable to 20 megs expa n dabl e tocenders . Teletype or type­5" Siem ans.. .• . $350.00 programmab le funct ions 10, works alongside floppy 40-Marksman series, plugs 
(Double Sided) 

wr iter keyboard 110/220 
keys ac ross top. Exce llent disk d r ive for expanded into our CPU paral lel por t 

Hex entry pad. Similar to 
VAC. 50 to 1g.2K Baud 

for WORDSTAR Text Edi· storage . Use with contro ller o r MP/ M board drive, cabl·B" CDC.. ..•. . $675.00 SOROC but better looking ting . be low. 	 net, power supply, 2.0 Bl os . 
B" Remex ..... $645.00 with NO F AN NOISE $1950 .00 	 $4850.00 

FLOPPY DISKS 80 x 24 VIDEO WINCHESTER/FLOPPY SOFTWARE/ 
INTERFACE CABLES/PROMS 

~ .. " - .D Y S A N Quality 
"? ... . - . - - -· ·.: 

CP/M 2 .2 . ...Avai lable Available • ·i • r · · MP/M~ . .. • . . $350.00•
- •~ . • .March 1980 March 1980 
2708 Monitor . .$-~ / ".. - _.·,;-1 

.. ,.. .... , 2716 Monitor . .$ 
Disk 50 Pi n . .$ 

8" SSSD .................. .$4.25 Keyboard Input, Z-80 Pro·Designed for MP/M® soft · Allows m ixing ol Shugart RS-232 . . . . .$ 
8" SSDD .............. ... . $5.50 cessor , o n board RAMware of D igital Research. 6 Winchester and fl o ppy CPU to Back . .$

makes th i s a non -memoryusers serial port, three 8 bit drives on same cable when
S"DSDD ... ... ... ..... ...$7.60 
 D i sk DC .. . $ mapped subs titu te for a u sed Wit h DP-OSK. Sup­
5" SSDD .. ...............$4 .10 

para llel ports for hard disk. 
terminal w h en mated withT imer and vectored in­ plied wl\li] software B ias Disk AC . . . $ 

ter rup t . a keyboard . for MP/M and 2.0 Winchester. . $ 
® TM Digital Research

(Boxe• of IO only) ®TM Dig ital Research$430 .00 

DP s-1 oo Main Frame noRTH STAR comoa111or 

•Cabinet comes with multiple power. 
• 	12 slot S-100 Motherboard (6 populated) 
•+8V 	@ 20A ±16V @ 6A. {Nylon card 

guides). 
•Mates with disk system shown in cen· 

ter column. 
• 3 user convenience outlets at rear . 
•Status indicators for 1/0 wa it, memory 

error, vo ltage levels. 
•Multi-user capable with circuit board 

se lection at top . 
Kit (less fans) $295.00 A & T $450.00 

•Supply 	to suit all popular disk drives 
± SA, +24@ 6A . 

• 	DP-1 OOOK Twin double density Shu ­
gart SA-BOOB or Siemens FDD-100-8 
(1 megabyte). $1800.00 

• 	DP-2000K Double sided, double den · 
sity Shugart SA-850-R or Siemens 
FDD-200-8 (2 megabytes) . $2450.00 

•Drive box less drives with ample power 
supply. 
Kit (less fans) $295 .00 A & T $450.00 

•Cost effect ive Z -80 dual drive 
system. 

•Double density Siemans drives sport 
340K single sided, 680K double sided . 

• 32K RAM standard.expandable to 64K . 
® 

• CPM 2.0 software included . 

VVest : 

DEL TA PRODUCTS 
15392 Assembly Lane, Unit A 
Huntington Beach, Callf. 92649 
Tel: (714) 898-1492 

East : 

DELTA PRODUCTS 
11 Edison Drive 
New Lennox, llllnols 60451 
Tel: (815) 485-9072 

http:32K-$650.00
http:16K-$395.00
http:64K�$750.00
http:48K-$640.00
http:K�$580.00


TEXAS INS1 RUMEN. T 99 / 4 COl'\PUlER • 919 . 
Tl 9 10 PRINT ER t 1:590 . 

CEHlRDN I C PR?HTEAS: 
7JO - \ PAAAllEL PRINTE R ' 7'49 . 
7 30 · 2 SERIU PRINTER • 7 99. 
17 9 - t FAICTIOH' fEED • 9:59. 
779-2 TRAl:TDR FEED .. 9,9. 

COHPR I NT 91 2 APPLE, TRS-90 , P~A • :559 . 
912 SERIA L 599 . 

lllHADEX UITH PAR' I SERIAL IHTER F ACE 799 . 
COflMOOORE IUSINESS HACHJNES: 

PET 2001-BK CDHPUTER t 695 . 
fl E l 2001 - 161< I 895. 
PET 2 001 - J2K ti 090. 
PET 2 022 TRll.C. FEED flRUHER I 699. 
PEl 202J FRIC. FEED PRlHTER I 679. 

• TARI eoo • 189 . 
400 I 495. 

I NTERTEC SU PE R8RAlN C3 2t< J t 2•95 . 
NOR TH BT AA CQ"PUTER AND ACC . 

u SAVE t SAVE t •• 
DlSPUliY TEIUUHA LS1 

INTERTUBE II I 77 S . 
HAZEL T 1 NE I 400 I 690. 

\4.10 I 785. 
i500 ' 990 . 

l"HEDIATE DELl!JERY FRDHi STOCK. 

"UL l I- BUS I NESS COKPUTER SYSTE"B 
28 "ARLIOROUOH STREET !IWPil 

•~ PQRTLAH.D, CONN. 06 480 ~ 
( 203 ) 342 - 2747 

Ctrcla 296 on Inquiry card. 
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Circle 299 on Inquiry card. 

80X24 VIDEOTERM™ 
7X9 MATRIX DISPLAY FOR 

SO columns b)' 24 lines w ith eas v 10 •ead 7,_.9 dol maHlx. 
UDPBt and lowar case with descende•s usi ng Shill lock 
loa turo • 1K l i rmware incorpora1es PASCAL and BASIC 
p1otoca ll s so user Is nol •l!'Qu lteo 10 en1er machine 
l;;.nguage prog1ams 01 chang~ PASCALS. Misc. lnlo. or 
Gotoxy Wos • Compal Ible wllh all APPLE II oor l ph~ 1 a l s 
so user won 't need new sol1ware pa tches for lu1ure 
soUwi!i'e products • Crys tal COnlrOlled dol ctock lor 
excetten1 cha,ac1er s•ab•hly • VIOEOTERM is Iha same 
size as I.he Apple 1angue1ge card and power consump­
llon fs hold 10 a minimum through IM use or CMOS and 
lower power deYlces • Charac ter sel con be user d~· 
flnab le up to a maximum o f 128 symbols o f 8x16 do l 
ma trhc ron1 • Display c;ontrol characto1 mOde and lour 
s1andard display lorm als con t,olled by escape sequan· 
ees • auUt In llghl pen capability • lnvtir se display 
mOde • ~60 HZ opera lion • Socke1s on a 11 1c·!i . 

P RtC £:Wil l'lou~ llil• • phk EPROMls:3'4S ~,. 

OPJION~ e;~~~-S'w~~~~~~;~~!;!~~ lt•'™Rl 
Jn U HllollC'I Cl'!OOl• b•lWHll ­

~~~\:~~ S~;.t \l lDEOTERMSl2 ci= ~ 
VID£X )(MIO N.W. Tl'll.sll• Pl, C.Otnllla, OR !U3lCJ PNn•450l. 7Ml.0!>'2 1 

Circle 302 on Inquiry card. 

CROMEMCO 

SYSTEMS 

DISCOUNTED 

System 2 with 64k RAM- $3195 

System 3 with 64k RAM-$5735 


D1scoun1s up l o 20% 

on mos! Cromemco hardware. 


We carry the lull Cromemco line. 


TORREY PINES BUSINESS SYSTEMS 

14260 Garden Rd .. Suite 1 B 
Poway, California 92064 

(714) 486-3460 
Add 3% for shipping and handling 


Calilornla residents add 6% sales lax 


Circle 297 on Inquiry card. 

HS Owners 

AD-8/4H 

ANALOG/DIGITAL SUBSYSTEM 


• 8 AID Input Channels 
• fast ~Ovor 4500 A/D Conversions/Sec 
• 4 	D/A Output Channels - Each With 

Sample and Hold 
• Full 8 Bit Resolution 
• Uses Single Cord Slot 
• Fully Assomblod And Tostad 
• Full Documentation P·rovided 
• Visa, Master Charge OK 

$125.00 

CCM. Inc. 
P.O. 8ox 2308 Roston. Va. 22091 

Circle 300 pn Inquiry card. 

COMPLETE 
S-100 

MAINFRAME 

$299 

Sturdy aluminum enclosure 
measures 8"H x 17"W x 14"D 
and includes 6 s lot S-100 mother· 
board with connectors installed, 
8 V @ 14 A and± 16 V @ 2 A 
power supply, fan , card guides, 
circuit breaker, reset switch , line 
filter and connector cutouts. 

LOGICON 

P. 0 . Box 1343 


Pleasanton . CA 94566 

(415) 462-7361 


Circle 303 on Inquiry card. 

SUN-FLEX 

OPTICAL FILTER 


~~ aHHTi~~~~c~~ 1 ~~~~~~~btc 
IGJJI. 

llf!S tJ.ll~'ETBUCJl[ fl Pl!IOJl),~ A fltl 
&E MEf llS. 

E TQ UIH L Y j!(fl(' fl.! ( CDPr Olil 
KE '!:CU EN, IT "S 8ECit l.1 $E lt LO.O ' S. 

1.1!1 VGUI ~l)nt OI OFF l CE. 

tCllHi 'rO U>' UU Fil)n. l'tlH! iL i 
.II rH A 1 - l ~Ut F' ILTU. 52~ .~i FO' 

FOF.' 15 · JllOt 11~ (1 H . Cl• rr Hlll 

] ~e . tu 'SOLCI ! 

SUN-FLEX COMPANY, INC. 

3020 Kerner Boulevard 

San Rafael, CA 94901 


(4 15) 456-8482 

Mastercharge/VISA or Check 

Circle 298 on Inquiry card. 

TRS-80 16K LEVEL II 
Canadian Income Tax .. . .... . . . S29 .95 
Inventory .. . .... . . ...... ... ... 49.95 
Accounts Receivable ... . . . ....... 49 .95 
Banki ng ........ . .... . .. . .. . . . I 9 .95 
Golf ... ..... . .. . .. .. . ... ..... t6 .95 
Budgeting .. . .. . . . ............. 19.95 
Recipes . . . . . . . . . . . . . . . 19.95 

• Mailed on Casse tte 
• Replacement Gua rantee 

Use Our Company to Sell Your 
Programs. Send for information 

on PROGRAMMERS' 
PARTICIPATION PLAN. 

Want to be on our mailing list? 

Write us today. 


QUADRUS ASSOCIATES 

39 Coacliwood Road, Brantford, 


Ontario, Canada 

N3R 3R5 


Circle 301 on h)qulr:y card. 

We want your 

NEW PRODUCTS 
to 

SELL OVERSEAS 
Established European Marketing 

Organization in the high technology 
instrumentation field , based in 
England and with excellent knowl ­
edge of the European Market, is 
seeking to expand its interest in the 
Consumer and Professional pro­
ducts field by utilizing the unique 
technological development of the 
microchip revolution in the U.S.A. 

We have the finance, the distribu ­
tion and the European Marketing 
experlise and are seeking products 
with sole European distribution 
rights . Principals only, please con­
tact Brian Gould, Managing Direc­
tor, Hampshire Design , Balksbury 
Hill, Upper Clatford, Andover, 
Hampshire SPJ I 7LW, England. 

Circle 304 on Inqu iry card. 



Try to beat our pricesI 

NORTH STAR HORIZON CPU BOARDS 

(assembled unless noted}HORIZON 1 KITS 
16K, Double Density, Li st $1599 .. $1474 NORTH STAR ZBOA (ZPB-A/AJ, $299 $254 
32K , Double Density , List $ 1849 ... 1684 CROMEMCO 4 MHz (ZPU-W). Llst $395 335 
32K, Quad Density, List $2049 . . . 1869 4 MHz (SCC-W) , List $450 ....... 382 

HORIZON 1 ASSEMBLED & TESTED• VECTOR GRAPHIC Z·80, List$247 . $210 
32K, Double Deosity, List $2695 $2279 INTERSYSTEMS (formerly Ithaca Audio)
32K, Quad Density , List $2995 . . 2539 NEW Series 11 Z-80, 4 MHz, List $395 $349 
HORIZON 2 KITS SSM C8 1A 8080 CPU Board, List $219 $ 186 
16K, Doub le Density, List $1999 . . $1824 CB1A Kit. List $159 ..... . ..... 135 
32K. Double Density, List $2249 . . . 2034 SSM CB2 Z-80 CPU, List $275 . .... $234
32K , Quad Density . list $2629 . . . . 2359 CB2 Kit, List $210. . . . . . 179 
HORIZON 2 ASSEMBLED & TESTED • DE L TA Z-80, with 1/0 . . . ... $239 

..._ -·- ..... . ff ..• •• • .. • - .- ;. 32K. Double Density . List $3095 . . $2619 SD SBC-100, List $350 . . . $298 -·-·l····-"''........ :ii
-· · ··••• 'P-='· ·'' ,,_. . .... 
••_.._.... _, fi' -;r• .... 32K. Quad Density. List $3595 . . . $3049 ~ llJlij SBC-100 Kit, List $295 250

48K. Double Density. List $3590 . . . 3039 SBC-200. List $400 . . 332
48K. Quad Density . List $4090 . . . . 3469 SBC-200 Kit. List $320 272
64K, Double Density, List $3830 ... 3239 


Upper case and lower case; 15 baud rates: 75 
 64K , Quad Densi ty, Li st $4330 . ... 3669 

to 19,000 baud ; dual Intensity; 24 x 80-char. 
 • Complete w/12 edge connectors, two SI Os, MEMORY BOARDSdisplay, 12 x 10 resolution . Numeric pad. one PIO, and extra drive cab le. 
Programmable reversible video: aux . port ; NORTH STAR 16K Dynamic RAM Board.
self -test mode; protect mode; block mode; FLOPPY DISK SYSTEMS A&T(RAM-16-A/A),List$499 ... $420
tabbing ; addressable cursor . Microprocessor 32K A&T (RAM-32/A), List $739 . 620
controlled; programmable underline; line and MORROW TH INKER TOYS® Discus 2D. 

CROMEMCO (16KZ-Wl . List$595 .. $495character insert/delete. L ist $ 1149 ....... OU R PRICE $979 

64KZ-W. List $1795 . . ....... . 1485


OUR PRICE ONLY $ 789 Discus 2D. dual -drive. List $1948 $1658 
MEASUREMENT SYSTEMS & CONTROLSDiscus 2+2. A&T, List $1549 .... $ 131 9 


Dual Discus 2+2 . A&T . List $2748. $2335 
 Guaranteed performance, incl. labor/parts 1 yrOTHER VIDEO TERMINALS 
M ICROMATION Megabox. double-density w/ DM6400 64K Board w/all 64K, $795 . $659 

8 " drives , 1 -meg~byte. List $2295 . $1949INT ERTUBE 11. List $995 .. . ONLY $799 DM4800 w ith 48K. List $695 589 
PER KIN -ELMf:R 550, List $997 . . . $799 2.megabyte. L is t $3095 . . . . . . . $2629 DM3200 with 32K. List $595 . 509 

withanti -glarescreen,$1027 $829 DM 1600 with 16K. List $495 . . 429M ICROPOLIS 1041 MacroFloppy® 
DMOOOO w ith no RAM , $395. . . 349HAZE L TINE 1400, List $850 . $699 w/enclosure (no P.S.) , List $695 ... $625 

14 10, List $900 , $749 1042 MacroFloppy w/case & AC P.S. 709 THE DMB SER IES ­
DMB6400 64K Board w/all 64K .. . $8591420 . . . . . . . . . . . . . . . . . . $849 1053 Dual Meta Floppy®. List $1895 . 1695 
DMB4800 with 48K .. . ........ 789
1500, Li st $1225 . . . . . . . . . . $989 


1510 , Li st $1 395 . . . . . . . . $1089 VIDEO BOARDS 
 DMB3200 with 32K . . . . . . . ... 709 
1520, L~st $1650 . . . . . . .. .. $1389 110 Mapped MORROW SuperRAM - al l static, al l A&T 

ADDS R-20. List $995 ...... , . $945 SD COMPUTER VDB-8024. kit. List $370 $299 16K, 4 MHz or 2 MHz. List $349 $299 

LEAR SIEGLER ADM3A. Assembled $849 Assembled. List $470 . . . . . . . . .... $399 32K. 4 MHz. List $699 .. . ...... 629 
16 K Memory Master . List $399 . . . . 339SOROC 120. List $995 . .. SPECIAL $729 XITEX SCT-100K. Kit ........ ONLY $154 .95 
 24K Memory Master, List $549 .... 46510140, List $ 1495 . . $1249 SCT-lOOAAssembled ........... $174.95 


INTERSYSTEMS (formerly I thaca Audio)SSM V82 1/0, Kit, List $169 .......... $144 

BK Static 2 MHz. A&T. List $165 .. $149PRINTERS Assembled & Tested, List $234 ....... $199 
 8K Static 4 MHz, A&T, List $195 .. . 176

ANA DEX 80-col dot matrix. SPECIAL $749 Memory Mapped 16K Static 2 MHz. A&T, List $475 .. 427 
INTEGRAL DATA IP-125 NOW ONLY $689 VECTOR GRAPHICS Flashwriter FW2 ... $313 16K Static 4 MHz, A&T, List $495 .. 445 

IP-125 w/1210 option. $838 . NOW $724 SSM VBlB. 16x64. Ki t, List $155 .. $132 64K Dynamic. List $995 . . . . . . 895 
IP-225 w/1210 & 1250 OP .. List $988 $834 Assembled & Tested, List $210 ....... $178 CALIFORNIA COMPUTER 

I P-n5 w/tractor, 121 0 . 1250. 1221 SSM VB3 80-Char .. 4 MHz, Kit, List $399 . $339 16K Static, A& T , List $349.95 . . .. $259

12K Buffer) , 1241 (graphics) NOW $899 4 MHz. A& T, List $464 .............. . $394 

IDS -440 Paper Tiger . List $995 . . . . $895 

INTER SYSTEMS. 16x64, A&T, List 165 . $149 FLOPPY DISKw/graph ics op., incl bu lier , $1194 . $989 
CONTROLLER BOARDSCENTRONICS CONVERT YOUR SELECTRIC 

730-1 parallel interface, List $995 . $779 MORROW Disk Jockey 1, A&T ($2 13) . $189 TO A COMPUTER PRINTER!779-1, Friction Feed. List $1245 .. . 949 Disk Jockey 2D. A&T, List $479 . . . . 429
779-2 w/Tractor. List $1350 . . .. 1049 Power supply & electronics, A& T. You mak~ SD Versafloppy 1, Kit. List $250 ... $212
702-2 w/Tractor, VFU, List $2480 1995 only a simple solenoid installation (or have Versafloppy II , DD Kit, List $430 .. . 360
703-2 w/Tractor. VFU. List $2975 2395 the factory do i t). Manufactured by ESCON. Versafloppy 11, DD. A&T, List $350 .. 278
704-2 w/Tractor. List $2350 . .. 1995 DELTA double density A&T ($385) . . $345 

COMPR INT 912 w/parallel inter!. $559 
S-100 Interface Version,.List $496 . $445 

CONDUCTOR . double density A&T . . $269Universal Types : 912 w/ser ial interface , List $699 . 589 INTERSYSTEMS (formerly Ithaca Audio)Parallel - (Centron ics format, fo r TRS-80,
T .I. 8 10 Basic Unit , List $1895 . . . $1695 FDC-2, A&T . List $495 . . . $439Sorcerer , Apple, etc.). List $575 .. $514

810/serial & Cent ran ics-sty le MICROMATION Doubler. DD. A&T . $399RS232 Standard Ser ial. List $599 534
parallel interface. List $ 1940 .. 1735 TARBELL Floppy Disk Interface. Kit . $19~I EEE-488 (for PET) . List $660 . 584

810 w/full u/lc ASC II . Vertical double density. Kit. List $325 . . . . 295TRS-80 Cable . . . . . . . . . . . . 25
Forms Control, Compressed Print 1895 double density. A&T. List $425 .. .. . 380 

SHIPPING & INSURANCE - Add $2 for boards, $5 for Selectric converter, $7.50 for Floppy Disk Systems, $15 for Horizons. Sh ipp ed 
freight collect: Cromemco Systems, Centronics, DEC, NEC, and T. I . printers. Contact us for shipping information on Other terminals and printers. 
All prices subject to change and all offers subject to withdrawal without notice. Prices in th is ad are for prepaid orders. Slightly higher prices preva il 

fMO<hO'ffl~P'Mi~i'Mdi~~0"1Vfal~t I Inc-~-
1618 James Street, Syracuse NY 13203 (315) 422-4467 TWX 710-541 -Q431 Circ le 305 on Inquiry card. 



FLOPPY DISK DRIVES SYSTEMS 

Qume Datatrak 


Double sided floppy with NO HEADACHES. 
Although many think this an impossibility, 
seeing is bel ieving, and this drive is really 
something! Shugart compatible, fully 
optioned, reliable, and ra pid ly becom ing 
the standard in doubl e-sided diskdom. 

$599. 2/$549. 

Cal Disk 142M 8" 
Buil t li ke the proverbia l tank. Si ngle/double 
density, write protect, much more. With 
Electrolabs' special cabling, it magically 
becomes Shugart compatible. 
Please asK about Ca l Dis, enclosure $389. 2/$379. 
and power supply package bargian . 

The following 5%" mini-floppies share most features with their 8" 
cousins, so without further ado... 

Siemens FDD 100-5D $279 
Cal Disk Mini $279 
Oume Datat rak 5 BASF Mini mini $279 
{double sided) $399 SA 400 $299 

All the above mini-floppies are fully SA400 compatible . 

Manuals for a ll drives are $10, refundable aga inst future purchase of drives . 

Also, al l 8" drives can be ordered with 220 v/50 hz for worldwide use. 

Moving on to the realm of floppy disk controllers . . . although we still feel t hat single 

density is more reliable, there are many exce ll ent double density disk controllers 


Siemens FDD100-8D 
All Siemens options included in this dr ive, 
which can be configured hard/soft sector, 
is Shugart compatible, and not prone to 
some overheating problems (that other 
drives are). A highly re liable machine, 
with write protect, file busy indicator, 
and more. $499. 

Tarbell floppy disk controller, A & T $325 
Tarbel l floppy disk controller, A & T $225 
Tarbell double density, OMA A & T $425 
Tarbell double density , OMA, kit $325 

Delta Products double density disk controller 
Operate at 2 or 4MHZ, with 8 or 5" drives S399 
Micromation doubler w/programmable UART 
RS-232 port $495 
Sorrento Valley single density for Apple $399 
Again, purchase price of manuals ($5) is 
appli cable towards future purchase price . 

Media 


8" . . $39.95/ 10 single-sided/si ngle 
density 

8" ... $55.00 single sided/double 
densi ty 

8" . . $55.00 double sided/ single 
densi ty 

8" . . $60.00 double sided 
8".. specify hard or soft 
5 % " . . $34.95 single sided 
5 % " .. $60.00 double sided 
Verbat ism, Memorex, Scotch,or 
equivalent name brand 
Diskette head cleaning kid for 5%" 
or 8" - $28.75 includes everything 
for 1 drive fo r 1 year 
Alignment Diskette $39 
For Floppy Drives 

available, so choose your weapons carefully . 

Disk Accessories 

,(Ji.'' 
Cable kits for 8" drives with 10'50 cond . fl~t 
ca ble, power cable, & all connectors. Assembled 
if desired . ONe drive 27.50, two 33 .95, three 38.95 
for mini floppies (34 cond) : one 24.95, two, 29.95 

CP-206 Power-one power supply. Powers two 
drives more than adequately, top quality. 2.8A/24V, 

Subtract 15% OFF any Controller 
with Purchase of 2 Drives. 

Electrolabs 
POB 6721, Stanford, CA 94305 
415-321-5601 800-227-8266 

Telex : 345567 (Electrolab Pia) 
Visa MC Am. Ex p. 

ENCLOSURES, 
SLEEVES 

2.5A /5V, .5A /-5V. $99. 

Double disk drive enclosu re. 

Enclosure alone $139. 

Including power supply & fan $199. 


Single disk drive enc losure. Fits all 8" disk drives 

please specify make & model No. of drive to assu're 

proper mounting hole positions. Nonmar paint 

available in blue, beige, silver, & off-wh ile. 

Enclosu re alone $60 

Including power supply & fan $109. 


324 BY!'E Moy J9SO 

Rackmount Mainframe MT-200. This gorgeous 

beast is so appeali ng that it can easily function 

also as stand-a lone mainframe. Very modern 

styling with fully actively te rminated S-100 bus. 

Enclosure alone $399. 

With power supply & fan $499. 

With 15 slo t S-1 00 bus $699. 

With two 8" si ngle-sided disk drives $1,699. 

With two 8" double sided disk drives in p lace 

o f single-sided variety $2,299. 




SD Systems Expandoram II 
Dynamic RAM 

screen buffer add $199.00 -

Daisy Wheel Printers 

Gume Sprint 3'\.45 
PRINTER (factory warr.) $1499. 

POWER SUPPLY (Borschert) 349. 

(Shown mounted on 1ea r of pri nter) 
COMBINATION SPECIAL 1699. 
Cases available 200. 
S-100 interlace card 149. 
SPRINT 5/45 RO, RS-232 

EXTRA SPECIAL !! 

lmsai 65K dynamic RAM Ill 
We made a special pu rchase of this now unavailable board, w hich were always noted 

fonheir fine performance & quality . We have a limited quanity on hand, get your orders in 
rapi dly. These come assembled and tested, w i th burned-in 200 Ns RAM. Ki t 299 

A & T $399.
Keyboard Special 

CHERRY "PRO" Keyboard $119.00 
.I Streamlined Custom Enclosure $34.95 

BOTH ONLY $134.95!!! 

Opera tes at 4 Mhz, ex pandable memory from 16K to 256 K, allows up to 8 boards on the 
same bus, Z·BO based , and invisble refresh, among other th ings. 

16K kit $295. 

161< A & T $349. 

32 K kit $369. 

32KA&T$419. 

48K Kit $440. 

48K A & T $490. 

64K kit $510. 

64K A & T $560. 


Televideo 912c $760. New! 
Upper/ lower case 
Adjustable baud rate - 80 X 24 
Editing capabilities - Printer port 
Second page memory option 
This is a VERY limited extravaganza, so please act quickly 

Televideo 920c $860. 
Same specs as above, save for special function keys, 

ideal for text editing and word processing 


Paper Tiger.......r 
IDS MODEL 440 
- 8 So ftware Selectable Character 

Sizes 
- Parallel & Serial Interface 
- 98 ASCII Character set, upper 

& Lower case 
- Forms length control 
- Tractor Feed $899. 
Graphics option with 2K CRT 

Data Display Monitors 
Used 12" Sylvan ia mon· 
itors. Composite V ideo, 
15MHz, 120VAC. Re ­
built with NEW P39 
anti -glare tube $89.00 
New P4, $89.00, used 
P4 $69 .00 
U-fi x model, 10/$300.00 

"OEM STYLE" as above 
will fi t any case, (Both ' 
versions serviced by quali ­
fied tech). Identical to 
above but subtract $12.00 

fff(:;:;:;:;:;::::::::~:~;:~~~;~;~;;;=::::::::::;::::::::::t: 

11~~ POB 6721 Stanford CA 94305~ll: 
;~;~ (415) 321-5601 (800) 227-8266 :::: 
1@Telex: 345567 (Electrolab Plad: 
:::~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~:;: 

Dynamic Devices Modem 
- Acoustically coupled modem 

assembly set 
- Asynchrous 0-300 Baud 
- Switchable originate or answer 

modes 
- Operates full or half duplex 

mode 
- 15 minute assembly $129. 

Novat ion Cat $179. 
- Digicomm Coupler $189. 

EASTER IC EGG HUNT 
(while supply lasts) 

2708 $ 8.50 
2716 25.00 
2732 95.00 
2147 12.95 

6502 $ 6.25 
6809 49.00 
6845 39.00 
8085 13.00 
1771 26 .95 
1791 37.95 
AY5·1013A 3.95 

2114 $ 5.99 
2114-2 6.99 
pd411 2.50 
21L02 

450 Ns 1.05 
UNPRECEDENTED!!! 

16K Dynamic RAM 
Set of 8 For : TRS-80, 
Apple, Exidy, Heath, 
etc. 

* Includes all parts & 
instructions 

"" 200 NS $59. 

ESAT 2008 
Bl-LINGUAL 80x24 
COMMUNICATING 
TERMINAL 

Scrolling, full cursor, bell , 8x8 
matrix, 110- 19,200 baud, Dual 
Front Appl ications. Arabic & 
Hebrew, Multilingual Data Entry 

Complete, assembled . in case, plug·in & Please call for dealer or quantity pricing. Minimum order $20.00 Forms Drawing, Music, & Switch-
print, hence. no muss & no fuss $2699. We do custom prom programming. yards. $279. 
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Circle 307 on inquiry card. 

100 MHz &·Digit Counter 	 6"x9" 3-Way Speaker 
• 20 Hz 10 100 MHz Model MAX100 • 20 oz. ceramic ma~n~- •""i•• LED display Reg . 5150.00 Model BP2000·69TA 

1 
..,,-r· 

• Fully automalic $12750 $1495 ea. v 

C/ M05 (OIODt ClAMPfDI , 
..,, J• C*J - 1.30 ..,. - "' .." " _,."""... -

" " ­.,,,, 	 ..,, .." - " " '"" ­"" - "" - ?.aC"l~I - 115.... .. ...I - t •e1&1-11' " .. --- "' ... "" , - " " 1•C100 - IJO 

"" - >00 )iC:ltl _ , ,, "" - ..." " 
n ~ICl&.:I - 1(11) "" ..,, .,,. - 1.00 ­...."" 
21 .. "" "' "" - "" 7•C1cr. 1;, 

7.-C:IT.J ­.... .... •• ,..,., UIO.... ""100 ..., .. """ 1.iCIJ• ~ ll'O., "" ., ,_ _ " .... .... - .." 14'C17'5 ~ '"° 
1""1'2 ­... .... - 1.lO

"'" .. .... - '" =· - " 1.loCltJ - l'*O 
11D!ll141• .. ...... ., """ .."" " "' 

l iC-2.... ..., '""" ".. >""'2 ­
1"<l!U ~ l t0 

100 IO 
.. ..,,,, ..."' '" ""' "' "' Hen .. • " 

""'""' 
.68UFJS V 51$1.00 22UF25V & .40 
1UF3SV 51$1.00 JOUF6V 51Sl .OO _,.7"15'5 ­=~ffi~;is~ 'ti a=:4DYN'W4 - !: l-M.!:~!!N~~TOU!::~:!E!o~:;:sU~~~11!~~ ~ _5 ' ~A~ ::!U=:R~~nQ T____:>:::::-9T:::::!!:~;'._0 2 S~1----::;::-:::::::::::::-~~:7'"~-. 2.2UF 20V StH l.00 IOOUF 15V $ .10TTL IC SERIES 7.1161 - ... 
J.3UF20V 4($1.00 150Uf 15V • .951$1.Ml,XJ>lli\'$11 - 710 VS l 2'J J:to ._ ,... 7.1 100 - ... 

25 wnn Infra Al!d Pulse fSG 2006 equl'ol j 

~S'l'.. TIC5M"TflfG. - l.ll!>GSln · tn 100K , 5K. 10K,2CJK.2SOK., 1 Mcg,$.75i!iw:h 30.00 74161 ­ ..7•U01 ""' " 7450 - " 741 61 - 1.10 
74LS SER IES~~~1~S~VrtSI\~~ :::;-: ;: ..N=::"p "',.-,-•. .-. ..-. . •-••-. ••- - ••~. ..~· " 1•n - ·" 7416.J ­2,,, o ::"ffT - - - - ••-.-..-. . -- ~. 

17 1"'1l ­"'" ,. " "' JS 7416t - ".,;·~~=~~AQ"s ;:: :Hlfi ~~ 2N 5457 N FET .... .. ..... ,. ...... ...... .. ' .45 - 14lSl&.l '''°' 74H - ...,, 1.11GJS - ..1!i ...... J4LS1» ...:llt11M501'111 - JI) ...,111111]\/.." 1 us 2N2646 UJT ..• •... ' . ' . ........... ''. . . . ' .4 '5 
 "'"' JI " 
" ... ...

""' 7475 .. 14\5156"'-"",.... 	 mGS '-"' ?4L$1» - ,. 1-4LSl51 ...""' 7410 - ..,. ,.,._ 741G7 - 1..l!i ...... l•L.Sl60 ...=~:fo°¥N - ~= ~;r£~tfYNElllUD ~~~:~~~~~~~~~~::::::::::::::::::.- . ~r:i :: ,... "' ,.., _ ... 7•1 10 - I f4 f4l$05 - 14l.Slll' - ... 
2101 ·1754 •4 fJATIC - 24S l"I HE OP$Af - IS JO 141.SlU - "', "'' ... ..,. ·mn - 1.JO 
1111 ·175'.1 •4 JIATIC - lu.MC.M6riJIAhto....,...,10.7S FPIOOPHOTOTRANS . .... .. .. ... . .... •. .. .• e. .50 
 """ 

-" 
" ...1""-$1'4" 74!!i ­ 74174 ­,.., _ ., ,.851.110 .11 '1'1..$10 ... 141.$1 .. ­~::!:!.~r~-/~~.i..i _~: =~1 Ju,vNCQH ~~ RED, YELLOW, GREEN LARGE LED's. r .. ,,, . 6'$1.00 ,," ,.., 7"175 ­ -1-flUH ,.,. " JUI• "'1411 ­ 7076 ­1111 litltOYNlllAM '10'.. l .M RED/GREEN BIPOLAR L.EO's. 2· ., •. , . . •• . •• $ .95 7.&t.$12 7"1.$110 '" 7911 7.1 12 '1490 ­ )~$11)

,, ' '°00 _,.1011 ­ '"'_., 
56 "'t.1!'0'101... icstAT "4M ·~ tm 4-M Tll ·1180PTO·ISOLATOR . ..... ,,,, .. ........ &. .75 
 7.11 J - 7of91 ­ 1Cl51 ~ 1: UlSl14 100 "" ., 10llO .... """ •11G 111eAA1o1100,lS u~sm.ri U6 MCT-60PTOISOLATOR •.. .. . .... . ... ....•• • $ .80 
 14SIS - ... 74$17\­741.1 - WU ­_,, 74181 - 1.90 UlSlll14lS>CI - ""•11U 1MS.lA11CllAM:JCIOUU!.IO:: :: 1WATIZENERS; J .J . 4,7, 5.1, 5.6. 9.1, 10, 741fl - 14!)) - so 14'511 l&l.&1.,"' 7.1 190 '-'O mru -

- _,,,,".. 74lSlt! :~74U - 11 7•!J.I ­: :~ ~= :!~ :: :'.: :~ ___,_2._1_s._1_s__.,,_22_v_.._._··-··-·-··-·-· ·-··-·-··-·-··-· -· Bl_•_•_.oo__ 	 7.1 191 - uo 
7.&1CJ - 17 74115 ­ ' "LS1t:2.."' - '"'"""•.U '~ 

DATEL'S OAC-088C - 8bi1 OAC - e.9.95 

a· OISKITTES - HAAO SECTOR 
$1.75. 10ISl6.00 

CRYSTALS t:U!S NI A.1080N CABLE 
2.000 MHt 6.144 MH1 FLATlCOLORCOOEOJ 
4.000 MH.r 8 000 MH.r #30 WIRE 
3.57 MHL 10 000 MlU 26 cond, • .!iOrlPQI loot 
5.000 MH.i '20.000MHt 40c0nd.·.7!lpetl0ol 

PRINTED CIRCUIT BOARD 

• 4" x 6" DOUBLE SIDED EPOXY BOARD 1116" rhlck 
S.60 ea . . . . -5162.60 

£POXY gbss vec;tor board 
1nG· 1hk.k w1th 1no· w~ . . Sl.95 

74SOO - .30 74515 - .40 74515 1 - 1.25 
74502 .JO 74S3l - .ollO 745 157 - 1.25 
74508 - .40 74586 - .65 74$, 58 - , .25 
7451I .JS 7451 l2 - .85 745 174 - 1.•10 

7 WATT LD·65 LASER DIODE IR $8.95 

TRANSISTOR SPECIALS 
2"-'fllJ ~jPtl SWlfOtJNC POWl'.A , S. l.9!t 
MRF·l!Olo&•C8Rf Trtnsmor NPtt .,. 
WJ7nttf!'flSlTQ-l .... 
W-4906Ptt?S.TO-l . . .. .. 
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4'~JS , 'i! tff'N5"T0·3AF' ,, , . n!JO 
2N1420 NPN SiT0-S . :ton .DO 
2Pt'JNi7Nl'N S010·66 , 

&11002tf1222 t.VU SiT0-18 ... . ·· ' ·'° 
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11f.IOOiolNf'N':i.ilOG2 ...... 
2Nl!Kl&PHPS.1092 6/UOO 
'f•~:l'OONflNS.10»0. • $ 5'lo 
U. 1!..!llPHP(';lR!JI TO·l 
7N 1.);19PUPt;;610$ .'"" 

DIP SOCKETS 
PRV 2A
100 SPIN .17 22 PIN .3a 
200 .80 1.30 2.20 14PIN ,20 24PlN .JS 
400 1.00 1.65 :UO 16 PIN .22 28 PIN .40 
600 1.30 1..90 4.40 l8PtN 2S 40PIN 60 

SANKEN AUDIO POWER AMPS 
Si 1010G10WATIS . . ............ , :9 7.50 
Si 1020G 20 WATTS .••••. •.•• . • . .••.• S1l.75 
Si 1050G SO WATIS . • . •. , S26.90 

TANTULUM CAPACITORS 

4.7UF15V 51$\ .00 
,d7UF35V ~1 .00 6.8 UF JSV 4/S.1.00 
.22UFJSV 51$ 1.00 

~~ -".. ,....,,.14 pll') hoodcr:; 3/$ 1.00 J4tSIOJ 

161,ln hl:!ade1tl $.40 ea. 
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C.C. B' d1~11y 55.95 Ol-'10'1 C.A. .3• a: _75 

FN050J CC .r t ,es Ol 7'7C.A. .&· $ LSO 

FN0 510C.A. .S· t: .as, HP3400 .e· CA .. ~ 

DL·704-.TCC.. t••BS li~OS. 8 ' CC ..... 
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,. 
,. ,.,, .. 
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DIGITAL RESEARCH COMPUTERS 

(214) 494-1505 

16K EPROM CARD-$ 100 BUSS 


$59.95 

KIT 

mcmco S1nndord'l Allows up 10 s12K on hnel 

~ ~::~~·~~ci"~~~~~~~:~~·~~~;;TATES. 
s. Double sided PC Board. wilh solderma.sk and 
sdk screened layout Gold plate<! contact fingers 
6 All add•ess and data lines lully bullered 
7 Kil includes ALL parts and sockels 
8 PHANTOM Is lumpereo 10 PIN 67 
9 LOWPOWER· underl .Samps TYPICALlrom 
the +8 Von Buss. 

10 Blank PC Board can be populaled as any 
mull1ple or 4K 

NEW\ STEREO! NE1ft;1 
·s-100 SOUND COMPUTER BOARD 

At last , an S-100 t:loard thal unleashes the full power ot two 
unbellevable Gene,al 1nstrumentsAY3·8910NMOS computet 

sound IC"s Allows you under IOtal computer control to 

9enera1e an mli nile number ol special sound effecls for 

games or any 01her program. Sounds can be called in BASIC, 

ASS EM BLy LANGUAGE. e1c. 

KIT FEATURES: 


: ~~iJRG~A~c:..~~~L~?oM~~~~~ ::i~sBoARD 
• USES ON BOARD AUDIO AMPS OR YOUR STEREO. 

: ~~Bs~RK~;.0pi;,.~;~~~g ~~~~WARE ARE INCLUDED. 
• PC BOARD IS SOLDERMASKED, SILK SCREENED. WITH GOLD CONTACTS 
• EASY, QUICK, AND FUN TO BUILD WITH FULL INSTRUCTIONS 
• USES PROGRAMMED 1/0 FOR MAXIMUM SYSTEM FLEXIBILITY. 
Both Basic ano Assembly Language Programming exam ples are included 

SOFTWARE: 
SCL tnterpreler coming soon• Our new Sound Command Language inlerpreter along 
wilh lhe Register Examine/Modily (REM) roulines and Sound Ettects Library (SEL) will 
be available soon In EPAOM. SCL makes sound effects programming generally easier 
and quicker lhan 1na1 written in Baslc or Assembly Language. An SCL users group will 
be formed. and lhe best new SCL programs submilled will be added 10 1he Sound 

FIRST TIME OFFERED! 
BLANK PC BOARD - $28 

USES 2708's! 

Thousands of persona l and business systems around the w orld 

use this board with comple te sa tisfaction . Puts 16K of softwa re 

on line at ALL TIMES! K it fea tures a top quality soldermasked and 
silk-screened PC board and first run parts and sockets . Any 

number o f EPROM locations may be disabled to avoid any 

memory conflicts. Fully buffered and has WA IT STATE 

capabi l ities. 

OUR 450 NS 2708'S 
ARE S8.95 EA. WITH 
P HA E F KIT 

ASSEMBLED 
AND FULLY TESTED 

ADD $30 

16K STATIC RAM KIT-S 100 BUSS 
PRICE CUT! 

KIT FEATURES· 
I Add1essab1e as lour separate .i:K B1ocks 

ON BO ARD BANK SELECT ClrCUilry !Cro-
BLANK PC BOARD W/ DATA-$33 

LOW PROFILE SOCKET SET-S12 

SUPPORT IC'S & CAPS-$19.95 


ASSEMBLED & TESTED-ADD $35 

OUR #1 SELLING 

RAM BOARD! 


COMPLETE KITt 

s949s 
(WITH DATA MANUAL) 

BLANK PC 
BOARD W / DATA 

~--~s______, 31 

8K LOW POWER RAM KIT-S 100 BUSS 

SALE pf'\CE 

cu'' 

I 
I~119~?T I 

21L02 

(450 NS RAMS!) 

Thousands of computer systems rely on this rugged . work horse , 

RAM board . Design ed for error-free. NO HASSLE. systems use. 

ASSEMBLED AND FULLY 
BURNED IN ADD $35 

ALL ASSEMBLED BOARDS 
AR E TESTED AT 4MHZ. 

Blank PC Board w/Documentallon 
S29.95 

Low Profile Socket Set...13.50 

Support 1c·s (TTL & Regulators) 
S9.75 

Bypass CAP's (Disc & Tanlalums) 
S4.50 

16K STATIC RAM SS-50 BUSS 
PRICE CUT! 

FULLY STATIC 

AT DYNAMIC 

PRICES 

FOR SWTPC 
6800 BUSS! 

ASSEMBLED AND 
TESTED - $35 

- -· - -­

KIT FEATURES· 
I Addressable on 16K Boundaries 
2 Uses 2114 Slalic Ram 
3 Runs a1 Full Speed 
4 Oouble sided PC Board Solder mask 
and silk sc reened layout Gold fmgers 
5 All Paris and Socke1s included 
6 Low Power· Under 1 5 Amps Typical 

BLANK PC BOARD-$26 COMPLETE SOCKET S ET ­ $12 

Perfect for 
OEM's 

SUPPORT IC'S AND CAPS-$19.95 

S-100 Z80 CPU CARD 

WIRED ! 

NOT A KIT! 

14 MHZI 
ASSEMBLED AND TESTED! READY TO USE! Over 3 years o f design 
ellorts were required to produce a TRUE S-100 ZSD CPU at a genuinely 
bargain price! BRAND NEW! 
FEATURES· 

* 2 or 4 MHZ Opernhon * Genera1es MWRITE. so no lroni PAnet requued 
*Jump on reset ca pability * 8080 Signals emula1ed lor S· 100 compatabll11y 

*Top Ounhty PCB Si lk Screened. Solder Mas~ed . Gold Plaled Conlttcl fmgers 

NEW! G.L COMPUTER SOUND CHIP 
_ _ _ _M_. ----------- --------! AY3-8910. As featured in July, 1979 BYTEI A fantast ically powerful SoundEffe_c_is_L_i_br_a_ry_•_n_E_P_RO

& Music Generator. Perfect for use with any 8 Bit Microprocessor. LOW POWER - 300NS 8 FOR. Contains: 3 Tone Channels, Noise Generator. 3 Channels of AmplitudeFOR 5~\.E\ $44 
4MHZ 2114 RAM SALE! Control. 16 Bit Envelope Period Control. 2-8 Bit Parallel 1/0. 3 D to A 

4K STATIC RAM'S. MAJOR BRAND. NEW PARTS. Converters. plus much morel All in one 40 Pin DIP Super easy to interface 
These are the most sought after 2114's, LOW POWER and 300NS FAST. 10 the S-100 or other b11sses. 

8 FOR $44 SPECIAL OFFER: $14.95 each Add $3 for 60 page Data Manual. 

TERMS: Add$ I.DD pos1age w pay balance. 01d rs •111de1 Sl!J add 75€Digital Research Computers hand li ng . No C.O.D. We accepl Visa and MasterCharge Tex Res. add 5% 
(OF TEXAS) Tax Foreign orders (excep1 Canada) add 20% P & H. 90 Day Money Sack 

P.O . BOX 401565 • GARLAND, TEXAS 75040 • (214) 494-1505 Guarantee on all items. Orders over $50. add 85€ for insurance. 

NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE SUPPLIERS OF CPM SOFTWARE. 
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SEX IS NO SUBSTITUTE 
for quafrfy sollware lrom the SoJ1wa1e 

Re111e 111 Thrs months o llermgs 

SOFTWARE MUSIC SYNTHESIS SYSTEM ­
From CalrfornHJ Solrware. this superb J voice 
syrHtiesrzer ' or 80801Z·80 .s ys1em.s pt0'10$ thn t 
software can do anylfung ha1dware can do and 11 
can do it cneaper 
For alt CP M & N"DOS systems .. • • .. • 579 95 

OSBORNE CBASIC BUSINESS PROGRAMS -
Complele set (A IR. A.P. G L, Payroll } m most 
lormats t Documonta11on soparale} • .. . S100 00 

OUIK-AEF - De,1rittr11e Nortn.srar Basic Cro.ss· 
ReferencaJ8rnt1ch t1ace program Machin~ coded 
lot 1utrnmo spoad .. • • .. • • .. • • .. • S2 I 50 

DOS-POWER SYS/I - Machme code moelvle 
prov1dos addrt1onnl Northstar DOS capablltlros 
1octuc;Jlng on·trne f1lo 1ecove1y. roname. ft1a · lock1f1g, 
dm:crory rolormarrmg. and more • .. • .. S21 .50 

WOROSTAR - from M 1CtOf)rO Supef wotd 
processor Reg. S500 Special offer • • • • S400 

KELLY CARD GAMES - Cla.ss1c algofllhms. 
STUD. ORA W, A CEY-DUCEY. BLACKJACK 
N or11t.s1ar only • • • • • • • • • • • • S21 50 

SUPER PIL OT 4. 1-Acclaimed as the fmosr Prlot 
avarlablo Includes rutottals on d 'sk. Fof Northstar 
USC'IS only • • • • • • • • • • • • • • 549 95 

ORDER FROM 
The Software Review ­
704 So/0110 A ve.. Albo11y, CA 94706 
(415) 527-7730 

Circle 310 on Inquiry card. 
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··Q-... 

SPRINT 68 

MICROCOMPUTER 


CONTROL COMPUTER 

DEVELOPMENT SYSTEM 


6800 MPU . ser ial 1/ 0, 48K RAM . dual 8" 
drives. WIZRD mullitasking DOS, 
Editor, Assembler. 12K BASIC all for 
$3995. 

SOFTWARE OPTIONS 
C compiler , PUW compiler, PASCAL 

HARDWARE OPTIONS 
EROM Programmer, analog 1/0 , parallel 
1/0 , 488 GPIB 

SJ! \\'l~'l'l~ I~ ICorp 

1801 Soulh Street 
Lafayette, IN 47904 
Phone: (317) 742-8428 

Circle 313 on inquiry card. 

PROPERTY MANAGEMENT 
SOFlWARE 
• 	 Full General Ledger 


- user chart of accounts 

- customized statemenls 


• 	 Checkwriter (or manual checks) 
• 	 Budgeting • Rent Roll 
• 	 Dehquency List • Vacancy List 
• 	 Losl Rent Report • Vendor Report 
• 	 Lease Expiration Report 
• 	 Real Estate &Jpport 


- income property analysis 

- loan amortizations 

- depreciation 


Compatable with CP/M, TRS-80. 
Apple and PET. Demonstration 
diskette/manual $35.00, full system 
$650, dealer inquiries welcome. 
COD. VISA and MasterCharge 
welcome: 

A-T Enterprises 
221 N. Lois, La Habra 


CA 90631 • 213-947-2762 


J & B Computer Products 

We: 

Buy - Sell - Trade - Broke r, 

Min i To Mai nframe Compute rs, 


Componenls lo Co mplete Systems. 


We Specialize in Basic Four™ 


We Supply: 

Oise Packs and Cartridges. 


Also: Formatted B/4TM Compa tible 

Packs· BB II 


We Supply: 

Standard and Custom Cable 


We Will Be Pleased To Quote 

Your Specs. 


Dealer Inquiries Are Invited 


J & B Computer Products 
P.O. Box 3089 Simi Valley, Calif. 93063 

Phone Number A\'01labl~ After 
Responsible Requests:. 

Circle 311 on inquiry card. 

For 16K·32K PET, Dual Disk, and Printer 

FREE: LABEL PRINTER MODULE 
FREE: REPORT GENERATOR MODULE 
Specify CBM 2040 or COMl?UfTHINK 
Package $150 User's Gulde only $25 
Introductory Demo Tape SS Disk $ 8 


Check or Money Order plus S2 Shipping 

(NY residents add 8% Sales Tax) 


- DEALER INQUIRIES WELCOMED ­

JINI MICRO-SYSTEMS, Inc. 
P.O. Box 274·8 • Bronx, NY 10463 

Circle 314 on Inquiry card. 

FOR EXORcisor*/ 
MICROMODULE* BUS: 
MIKUL 68000 CPU CAJlD 


Motorola 8 MHz 16 bit processor 

4 channel DMll. . • . PTM . .. JI.CL\ 


7 •eclorad Interrupts 


MIKUL 68001 MEMORY CARD 
6112K x 16 PROM ... 16/ 32/ 4811: x 16 Rll.M 


88000 ""'ync cycle support 

'*Motorola TM 


ALSO 
6809 cards and ell.Item deslg'n 


TL Industries, Inc., 2573 Tracy Road 

Northwood, OH 43619, 419.666-8144 


16-BIT CARD FAMILY 


GAM£S 
- FOR ­

MICROPOLIS MOO II 
At lasl. so llware written tor MICROPOLIS 
MOD II using MBASIC operalmg under 
MOOS. All ga mes are delivered on a 511" 

lloppy diskand include player mslluct1ons. 
M·VENTURE is based on Advenlure found 
on la rge computer systems The M·GAMES 
floppy disk contains 12 ol lhe mosl popular 
compuler ga mes. mcludmg STARTREK M 
Both M·VENTURE and M-GAMES are avail ­
able on a single l loppy disk. M·BOTH . 

• 	M·VENTURE $19 .95 
• M-GAMES $19.95 

(Includes STARTREKM) 
• M-BOTH $29.95 

(Includes M·VENTURE &M-GAMES ) 
(Ca/ilornra residents a1!1I 6 sales tax J 

M-SOFTWARE 

21215 Merridy Street 

Chatsworth , CA 91311 


Circle 312 on Inquiry card. 

HOW CAN I GROW 

B TREES? 


ORDER MICRO B +™ 

•Get fast insertion , retrieval 

and deletion of index entries. 

•Never need to reorganize 
your index ; no matter how 
often it is updated . 

MICRO B+ SOURCE CODE $195 

MICRO B+ DEMO DISK $25 
SHIPPING $2 USA. S5 FOREIGN 

Available in 8" format for CBASIC-11 

and MICROSOFT 8aslc Version 5. 

2606 Johnson OriYe ..AlRI QM Columbia, Mo. 6S20 1
I "" 314-••S-3304 


Ch eek I VIS AI Masierchar ge 


Circle 315 on Inquiry card. 

OI Quick Service lo 
Iol 

I 
Competitive Pricing :o 

oi WABASH \o 
o: MAXl-MYTE :0

I
DISKETTESd 

I 	
:o 

CONTINUOUSQI
I 	 lo

LABELS IQI 	 10 
II STOCK & CUSTOM

Ol COMPUTER FORMS 10 
01 	 lod COMPUTER RIBBONS I

10[ FREE CATALOG 	 I 
IQ01 AVAILABLE I

o: 	GEM BuslneSB Systems, Lid. :o 
60 East 42nd Street0: 	 :0New York, N . Y. 10017 

01
I 

(212) 682-9005 :0 
I 	 r 

Circle 316 on .Inquiry card. .• Circle 317 on lnql!lry card. 	 Circle 318 on Inquiry car~ . ,. 



Circle 320 on inquiry card . 

Up to $170 in merchandise with purchase
of one of following PET-CB M items ! ! ! 

A><lom EX·801 PETPrlnter(wilhgraphlcs)S 475.00 
A><iom EX·820 PET Plotter . ... . ... ... S 749.00 
Anderson Jacobson 841 Selectric . .. $1015.00 
Leedex Video 100 12·• Monitor .... . . S 119.00 
HeathWH19Terminal(facloryasm.) ... S 770.00 
Heath WH 14 Printer (factory asm.) ... $ 735.00 
IEEE·RS232PrlnterAdaptorforPET .. . S 88.00 

BETSI PET to S-100 lntertace . ... . .. . S 119.00 
PET Connectors-Parallel or IEEE .. ... s 

Cassette Port . . . . . . S 
Hands on Basic with a PET .......... S 
Programming the 6502 (Zaks) •. .. ... S 
6502 Applications Book (Zaks) .... ... $ 
6500 Manuals (MOS Technology) .... S 
Programming a Microcomputer: 6502 • S 
6502 Assembly Language 
(Osborne) NEW! ........ ........ .. . .. S 

1.95 
1.45 

10.15 
10.45 
10.45 
6.50 
7.75 

9.90 

PET SPECIALS * FRE E 
PET 16N 16K full size graphics keyboard s 995 $1 30 
PET 16B 16K full size business keyboard S 995 S1 30 
PET 32N 32K full size graphics keyboard $1295 $170 
PET 32B 32K full size business keyboard S 1295 S1 70 
PET BN BK full size graphics keyboard S 795 $100 
PET 2040 DUAL DISK DRIVE-343,000 bytes S 1295 $170 
PET 2022 Tractor Feed Printer S 795 S 100 
PET 2023 Pressure Feed Printer $ 695 S 70 
PET C2N External Cassette Deck S 95 S 12 
Used BK PETs (limited quantities) S 495 * EDUCATIONAL DISCOUNTS * 

Buy 2 PET Computers, gel 7 FREE 

·Free Merchandise with Purchase of PET·CBM Item. 

KIM·1 Sl 59 (add S30 for power supply) SYM-1 $209 
8AS-1 Microsoft ROM Basic for SYM ... •. S 85 
Memory Plus (KIM, SYM, AIM) ... . . ...... . $195 
SYM Assembler In ROM .. .. ............. $ 85 
KIM 16K Slat1c RAM ... .. . .... ...... .. ... S284 
Seawell Motherboard - 4K RAM Space ... $139 
KTM·2/BO Synertek Video Soard . ...... .. $349 
S·10016KStaticRAMKit SALE ....... $19B 

TIS PET Workbooks - set of 6 ... . ..... $ 21.50 
Dust Cover Jor PET .... . .. .... .. . ... . . $ 7.45 

ATARI ­ INTRODUCTORY SPECIAL 
ATARI 400. Atari 800 and all Alan Module s 20% OFF. 

Programmers Toolkit - PET ROM Utilities .$ 44.90 
Sargon II (TRS-80 or Apple) NEWI ... . . S 24.90 
Microchess for PET (Peter Jennings) .... $ 17 .90 
VisibleMusicMonitor(4 Voice) for PET .. . $ 29.90 
KL·4M 4 Voice Music Soard (PET) . .. . . S 34.90 
CmC Word Processor (BK $25) (16K $34) 
Adventures by Scott Adams ........... 15% OH 

All Book and Software Prices are Discounted 
PETPersonalComputerGuide(Osbome) ... S 12.75 
PETand thelEEE·488Bus(Osborne) .... S 12.75 
6502 Soltware Cookbook tScelbi) . . . . . S 9.45 

Casselles (all Iapes guaran1eed) AGFA PE61 1 
Premium quality. high out pul lowno1se in 5 screw 
housing with labels: 

C· 1O 10/5.65 50/25.00 100/48.00 
C-30 10/6.90 50/30.00 100/57.00 

SALE
II (write for quantity prices) 

Scotch 8" Disks .. . 10/$31 .00 
Scotch 5'/•" Disks . 10/ 531 .50 

Verbalim 5V•" Disks .... . ...... 10/$26.50 
Diskelte Storage Pages . . . . . . . 1O/ S 3.95 
Disk Library Cases 8" - S2.95 5" · S2.15 
BASF 5 '1<'' Disks . ... .......... 10/$28.00 
BASF 8" Disks . .. . . . . .. .. . . . . . 1 0/$29.00 

AB C t115 E. Stump Road (215) 699-8386 
Montgomeryv1lle, PA 18936 699-5826 om pu ers 

27 16 EPROM (5 volt) .. $29.00 5@ 27.00 10@ 25.00 
4116RAM16K x ·1 .. . ..... .... .. S7 .50 B @ 7.10 
2114L450 .... . ........ $5.35 20 @ 4.95 80 @ 4.45 
2114l300 ............. S6.10 20 @ 5.65 80 @ 5.05 
6502 ....... ... ...... . 58.35 10 @ 7.B5 40 @ 7.35 
6522 .. - ............. $7.15 10 @ 6.95 40 @ 6.45 
6520 .. .. .. .. . .. • .. .. . $5.15 10 @ 4.90 40 @ 4.45 
6532 ............. - .. ­ .. $7.90 10 @ 7.40 40 @ 6.85 
6502A .. . .. .. .. .. . .. . .. . .. .. .. .. .. .. .. . . $9.50 
6504 ................ - ........... . ... ' ........... $7.95 
21L02 ........................ .. . ............ .. S .90 
6550 RAM (PET BK) ................ . .. .. ....... S12.70 
S·I OO Wire Wrap .. .. ................ $2.85 10 @ 2.65 
S·tOOSolderTail ......... ...... ... S2.35 10 @ 2.15 

MINIMAX 
by COMPU/THINK 

MINIMAX I (.8 M1g1bjll Dlsk1( S3 395 
MIHIMIX 11 tU Meg1byte Disks) S4495 

SPECIAL-MINIMAX prices include Compu/ 
Think PAGEMATE Database and Report Wrilerat no charge. 

WRITE FOR COMPLETE CATALOG 
Add $1.00 per order for shipping. 
We pay balance of UPS surtace charges on all prepaid orders 

MICROPROCESSORS PROMS THE STAR MODEMott.' ~-c o,\J . Z80A $13.95 1702 	 $4.95 From Livermore 
'(:.~ 

6502 11 .95 2708 	 7 .950 "1'-p..\\.. o~O MODEL 550 
8035 19.95 2716-5Voll 21 .95 


" BANTUM" CRT 
 8080A 4 .95 2758 27.95 

TMS 9900 29.95 2732 85.00 

8080 SUPPORT DIP SWITCHES 

8212 $2.50 3Pos. $1.00 6Pos. $1 .10 

8214 4 .50 4 Pos. 1.00 7 Pos. 1.15 

8216 2 .50 5 Pos. 1 .00 8 Pos. 1.20 

8224 3 .25 ZIP DIP II SOCKETS 
8228 5 .95 

16Pin $5.50 
8238 6 .25 

24Pin 7 .50 
8243 7 .95 0 10 300 baud data rate. Compatible with 40 Pin 	 10.25 
8251 6 .95 Bell 103 and 113; CCITI. Answer/ 

MOTHER BOARDS Originate. Full / Half Duplex. Special self 
8253 	 19.50 

test features. lnteraclive CRT terminal with high resol· 	 6 Slot Bare Board $ 22.458255 	 5 .95
ut1on 12" diagonal 24 80 display and a 6 Slot Kit 47.458257 17.95 	 EPROM E RASER7 ' 10 charac1er malrix. All 12B ASCII 
characters. highlighted numeric pad, 12 Slot Bare Board 37.45

USRT 
RS-232C interface with eleven switch ­	 12 Slot Kit 87.45S2350 	 $7.95
able baud rates (1 10 to 9600). Inverse 18 Slot Bare Board 57.45 UVvideo and transparent modes. switch ­ UARTS 	 I )

18 Slot Kit 127.45able parity. full or half duplex and slop TR 1602 B $ 3 .95
bils. absolute and relative cursor control RS-232 CONNECTORSTR 1863 5 .95 

DISC CONTROLLER DB25P - Male Plug $2.95 

from host computer. 115V. 60Hz. Compact. durable, quality UV Lamp for 
erasing EPROM's. Features a special 

$799.00 1771 $ 26.95 safety lock to prevent accidental expos­
DB25S - Female Socket 3 .60 ure. Erases up to four devices (270B. 

DYNAMIC RAMS 1791 37.95 DB25C - Cover 1.50 	 2716, 2732. 1702A. 52030. 53040, 
etc.) simultaneously. 4116-250ns 8 for$ 59.95 100% 90 DAY MONEY BACK GUARANTEE ON ALL ITEMS SOLD 
UV-4/20 S6B.95 

SEND S2.00 for 1980 CATALOG 

TERMS OF SALE: Cash. checks. moneyo•ders. VISA. Master Charge. Mm1mum order S10.00_Texas resldenls add 5 0..a sates tax. M.-n1mum sh1pp1ng and 
handling charge S2.50 COD orders add Sl 15 COD tee U S funds only DSB raled firms call Jor open account 

DAL-COMP M/ 0 DIV. 2560 ELECTRONIC LANE, SUITE 10B, DALLAS. TEX. 75220 • (214) 350-6895 

Circle 321 on Inquiry card. 	 BYTE May 1980 329 
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DEAL#2DEAL#1 

Industrial Wire Wrap Starter Package Hobby Wire Wrap Starter Package 

BW2630 WW Tool ....... , $19 ,95 

BT30 
BCl 

•Kit /11 

/130 Bit. ... . . . . . . 3 .95 
Batteries&Charger 14 .95 
Wire Kit . . .. , .. . . ,. 9 .95 

Regular Price .. , . $48.80 

$3995 
•Kit 111 Contains 900 pcs. of precut wire 
in asst. sizes. 

Choose from Red, Blue, White, Black. 
Green, Orange, Violet. Ye llow, or assort· 
ment. 

BIG DEAL 
* * * * 

~IC Sockets by the Tube 


R N HIGH RE LIAB ILI TY 
eliminates trouble. " Sidewipe" 

contacts make 100% greate r 
surface con tact w ith the wide, 
fla t sides of your IC leads for •
positive elec trical connection . 

' • 

ORDERING INFORMATION 
• Orders under $25 inc lude $2 handling 
• All prepaid ord ers shipped UPS Ppd. 
• Visa. MC & COD's charged shipping 
• All prices good through cover date 
• Most orders shipped next day. 

WIRE WRAP 

SOC K ETS 

3·1evel Gold 

Closed Entry 
Design 

·Sockets sold at these 
prices by the tube only. 

SOL D ER T A IL 

Low Profile Tin 
Closed Entry 
Design 

· Sockets sold at these 
prices by the tube only. 

BW928BF WW Tool ........ $52 .95 

BT301 1130 Bit & Sleeve.. 29.50 
BC l Batteries &Charger 14 .95 

• Kit /13 Wire Kil. ......... . 32 .95 

Regular Price ... $130.35 

$11995 

•Ki t 112 Contains 4000 pcs of precut 
wire in asst. sizes. 

Choose from Red. Blue. White. Black. 
Green, Orange, Violet, Yellow or assort· 
ment. 

Size Ouaolily/Tub e Price ea. • Price/Tube 

08 pin 52 .39 $20.28 
14 30 .46 $13.80 
16 26 .50 $13.00 

18 23 .68 $15.64 
20 21 .85 $17.85 
22 18 .42 $16.56 

24 17 .94 $15.95 
28 15 1.23 $18.45 
40 10 1.60 $16.00 
Above prices include gold up to $800/oz. 

1Cl:/pin 

(over 5 tubes) 


3/4ci:/pin 

(over 100 tubes) 


See tube quantities above. 

Limited to products Page Ditigal stocks. All discounts are off of list price. 

Call or wri te for list prices. 


10 % off on all OK hobby products! 

1O% off on all Bishop Graphics products! 


5% off on all Vector products! 


330 BYTE May 1980 Circle 328 on inqu iry card. 



Your Choice, S200 Value 

1)Graphics Option Package 
2) Interface for APPLE II 
3)TRS-80 Printer Interface 

Californ ia Digi tal has rcsc ntly 
r osc arched the comple te Iow 
cost printe r markel. It ls our 
opinion tha t the (0$440 P aper 
Tiger Is. withou t doubt. the 
most vc r s a tllc and o ffe rs the 
best vnl ue or nny print e r cost ­
ins unde r $1 .000. 

Thi s quality dot matri.x printe r 
incorpora tes su ch rcatures ns 

soh wa n: selec t able charac ter s ize t o allow print densitles upto 132 
dmr~ C I •rs pc r line. Full for ms tumdll ng capabilities Ll!ld lrnctor 
fc d mec t1~ sl m ru.IJus tnble to 9.5". The Paper Tiger is cngi.n eered 
to accept c hhcr p o r al le l 0 1· "RS232 serial ASCII . Ll 0 / 220V .50/60Hz . 

U••o ;S995.00 lu s shi in ~»>) 

4320 KEYBOARD 
TTL .. .• .. AAA $1050 

*29.95 RS232 . . .. AAK 1150 plus 
8803-18 1100 shipping 
18slot 1575 
IMSAI 

PLASTIC LIBRARY CASE 
with purchase of each box of . . ..FREE$22l!ii.1?'"'Elect r onics term­

lnnt e into sln,l e 
ten p l.n (. 156' ) 
edge connector. 
R~qu i r es DC pow-

MOTOROLA e r supply DISKETTES 
CONNECTORS ~:; :!1~~'~:r 10. ·::: 

A1•r1too 
,\1...n1oa 

•noo•w 
r.a.ucr..11".m1'""' • "J'' t -ID.).. 
~ ¢r1I<•, ., ......~ ,~~ " "''•·• 
\ 'tt: torJ.1:: 

.....~ \ 

C..."pio«ilor n 3.'101.l•I J 
M«•• di Al"" o tit• I 

IJU~ 

Jn 

.~~ ~!:=;i !: l•'" ~ .... r HJ •~~ 

OB 2Ss l•m•I• 

lmul Hider .125a .Z50 
fmul wt w.UScuten 
Altair ulderhll .140 row 

SPECIALS 

12.95 ) /I 7.50 
sus 1m1.oo 
15.95 ) / $15.00 

.u1l>lll•~\Cin 
11,.,.-1u... Lt :Kl 
llL11du11.. aou 

. 1 ~:. 
·~a 
•10 

53 .95 22144 Kim •Y•lel.15'" 

n~~~ ~,~~·;.ts•tb-~~;·s, 
11,,5 31"15.00 
11.0, 3/ U .00 
tt,,5 3115.00 

,..,..,.ow· 11h1d ... • hll" 11 ....11~r 
L";llra \ 1~ IOU I~ 
L"4.. \'111firi1 IW •M 12' 

nu 
' '~ 
ITJ 

10 Pak S<>t 
H0-0 IBM sort fo r n.at . $39 00 $3. 50 
7 10 12 Ooul>lc s i1it soft 65. 00 6. 00 
74 1- 0 Double de ns ity 53. 00 4. 90 
7 -l ~- ~ Uoublo/ D oo ble 70. 00 6. 60 
7°10-32 8 1

' 1-1 ::i rd srcLor 3!t Oil 3. 50 
7 4•1-(0)( LOX 16) !\ I 1-l ''mini 39. 00 3. 50 
Libr n1·y ~ :t.S"' !or an y above : Add $3. 00 
B:.H /\ 0 at o Cass1?ll1..• 5 . 50 
DCIOO Mini Curt ridge !6.00 
IJ t: :~oo I) aln c~ r t rldgc 20 . 00 
U2 0f) Di s k Ca r1ridge 39. 'JO 

lusta.11nLl on is s l mpl~ . Anyone who hilS 

ever c h.'.lllged n sp a rk plu g s hould be able,· 

t o up - gr .adc hi s mic r oco mput e r. 

How cru1 Cn.lifornia Digital offer t hese ___ 

mt! mory up- c r ude sets u t 2s-;. below our c ompetition ? 

Si mple . w<! buy ln voturnc, wholesale Lo dc:'l.lcrs and 

Sl•ll th e baJ:u"l cc di r cctly 10 owner s or p e rsonil.l 01 i cro ­

sys:rc1ns. T hese 16K dynnm ic memory ci r cuits a r e 

foc tory prl rnc nnd uncondit ional ly guarnnte e d fo r one 

rutl ·ca r . 1 UW, be fore y ou change your mlnd, pick 

up the 1 IL'phonc and o rde r your up-grade me mory 

Crom C.n.HCo rnia Digital. Add $3 for T RS80 jumpe r s . 


STATIC 1-31 32-99 100-5C -999 IK• 

2 1l.02·150nS. 1.1 9 .99 .95 .90 .BS 
:t l L.02 250nS. 1. 40 l. 39 t. 25 • * 
2 11 ·1 iKx~ 450 5 . 95 s.so 5.25 ·l.75 4. 50 
2114 1Kx4 300 8. 95 o. 50 8. 00 • * 
-10-H -1K-<l 4 50 5. 95 5. 50 5. 25 
40·H •IKxl 2!\0 9. 95 0. 50 9. 00 ._ 
•10·15 IKx•I ·150 B. 95 8 . 50 8. 00 * 
·1045 IK<·I 2~>0 9, 95 9. 50 9. 00 * * 
5 257 low po w. 5. 95 5 . 50 5. 00 4. 80 4. 60 

SPECIAL CIRCUITS 

Z. BOJ.\ ·l l\lllz. 2 -1. 9 .; AY; -JOIJA UA l\T 4 . 95 
808011 CPll 9 . 95 Floppy Oise C.:omro11c r s 
8011 5 :n .so WU 177 i s on gLc 0 . 39. 95 
8066 Imc·I 16 b u s 85 . 00 \VD 178 L Doubl e D 65 . 00 
n i:rn9 oo 16 ho ts -19. 95 WD !79 1 Q'D 3740 • 

E PROMS L-1 5 LG-63 64• 

2K 4 . 50 4. 00 
9 . 50 9. 00 

27. >0 
20. 00 

tUSH IKl rirrr wtlh Qr .Ille. lff~ 

l'r1111ronl 1 l' • JOOCJOO L l')ll 1-'00 
Prlm rn"• l ' • IUO 
fd"1)11• )ilc.ld 0 U\SU! I 
T• lf11 Jl1PMo;,.hl «ll l J'lcot, j 
N"to:C ~lt1 ..rttwr!U l l> R fO llP5 
T...o ln11\l"llm•~111 UG lHO 
Cota!l'Ullc. TJl)l"Gtl,.. ......C"'1.!T'U11c• tTw·:1ncfc.­
c.M,..,,1u To • 111)0 

~~~:::: "' An..i.du lll'• )Of 
Ut..bolo l 'io.ClRIU fdu11e ..nccl tt)CI 
l lt.blu L 'l t ~f:liU ,.1u1 1e '"hnl JI M 

i\IO U li ~lli 

Lln1..-.. , • ...io 1111 .~.ir~l.r3oo 

Ut:rt<'I e pl•4 • l<CC A9Pf OVl!iJ 
Pll'""'Nln.t1Joptlu11• l l nor. 
.N.-w.,lu.C',.,.,kw•·u.. 

~- Shugart Associates 

SASOO·R Floppy Disk Drive 
rhc mos t COS l cffo c llV!.! w::ly 10 ~\.0 1'(' dnt:l proc­

essin g nfo t•mal ion. whe n r andom 1·cc:all l.s a 
pri me rnc lo r. rhc S l-\ 000 Is rully c o m p ntibl c 
with th i: IBM :n.io form a t . Wr ite protect cir~ 
cultry . lO\\' 1na l11tcrurn cL· & Shu [!nr1 quali ty . 

5449.50 

11•11<>1 •·lf•n lfU t: 1hlllm t• l llOl'4i .. ..,. .t.,,... lnl•lth" 1bh1r1t..I LHI ... f <al~•l"lotr6>r"lr 
wr••· 1..1 .. .. 1,-r,.••n'll)'t'•!"'"M''""u 

1 • ror-.i.1111.•t ..,...,_,,..'"-WI"" lh4t .. .. 111.P ...,,, I<> 11h1 u 

p., 1h..'-:l~'1=~~~~'u•w~'.'.:,;." ':~.1:1~1i::~~ !~G.;.~,',~,.::~i';!. 
tt>Uo ·11 H•lfir"I ..,, hlfM. '" 4J1ph•ll><'~ 11> J"lo.tr ~·- •rr ,·,mr~. (!'""'"'ltl'ld •f~­
nah •"1rMUln Ht1'11 ftt.11 Iii' ~c.nrm•ll l'UIOld<' """": rw r r •L•l lnC wlrho;1, 
I ron. 7"" " """' c-r ....... c~...J,. ,.,.. •"" e<n.1""' "t' ,., I• d1U"n"'1 ..1.. t"1 r1 e;t,1 lk· 
'""'""• 11u14r 1111<1 w1.11..., •wr Mm"• t.: u ll•~ ~""" X• lU 11; r.n l r~ rw r 
O•r~u. '"l""'•'u' ,.,. ...., l1 rtn 11 u.,. , ....,u•"f"""1.1u11 

n,.. ..-1..r ~•lfai •• . ..... o...i.1.. rn lll • tnlh•1.11r, "'"~•1""'1•1 
t:11r .. 1M11111 u.-.·~r C""'1"~ c,.,• .,.i .. . , , • ••• • • IH ~~ 
ll.i1.. ryt..1... r•l.-il lll1u.1.1.11c C-.:n1rw1.. ,. . • , • . ••• • • , ••· 111 
,\PS'l•-· .. ~, .....1.... l.Ulp 'lud!.llJ ur " ".u .l> o la ~k. •..••• u .111 

ACOUSTIC 
MODEM 


l'hn OllLlllh·~ 11-~t.• l n U Mndc111 CIMlll'e"CU 
1h11 ltS - 13211c-rfol 1ao r1 {Jj y~11' co1m11111Ci r 
u r (H1 r lp l1 r r 11L ISU "'1 C ~ i.ceo.i.111 le.Ul)' I O )' QIU' 
1o1 h it1hono1 Unu. 
l'l 11C't" l l1• ud ~11h C- 1 cil h,ot1dJ1 -ui l"tO c riu ll e 
(I/ 1f1e n1od..-m , l11 n111nlly y ou r- cmr1jMll C" r 
•Y•l ll111 l1a..11 lM::tU•Hltliti wci r h l <ff d l r ­
h ti.l mf~r1 11uu r111. 


lla l t JUtl.I rull du11l l"a 11 b llhy. 


b Uil\ Dll l VIS• 

heart SMOOtt •·· n.,,. s. 
St&l c •l"I 5AH ln I' 11.lN ttt. 4:11 

Loou f r- Stuc•r1 '°' •• llh 
f'-•r •ial'f'l1.alUI091d..,.iar.· 11 '5 

UKSIN(~ •O l •ilh 
f>O• • r NVPlf .ilt4!ort1CI011un 
t.Gt!G tu rll 11.n" fo l' 1\11ph 

10.,... iitli)"•lt lO• 
~1w.rc1<1n.,.1aor 1'a.n1111 Jtn 
l.c.AMt • OO· t S 11'' lw TKSIO JU 
\'1..1•• \' ~HtorT M WoltOl"-I JI• 
C.,l'W •S,.•1cmalllal'tlllriH 

Af'l'U: CO.loll'ATl tlL C N tOUUt."TS 

Ar.91• <lllk .s.rl..-,, '"1111 o;-rdl•d•W 
Aj19l•cln'ff'"'illlw1c1;1111ni1..r l\fi 
Ai>pi•f>.a n 11 cl lntt r1~• 1TI 
,.,.,. I( ''1 n., . P.o fol' Apph t I) 
J'okir.inum. 11 ..l'!I'"'" Soip•n •lt• :n 
~~l l ntroX •IO for l\Sh ~::t 

;~·:~"'!!:~":1!!::·~ ;;;,·····;; 
•• doubl• dtMll1f~ rt1$10 l(j 

S• IOO PKO UVCTS 

~t tl. ,.cl l.fl41 ..... r • 
Ca.1t1011 u.... r...,. i:ndomor. 
1.1.,cirricC-rd• I Cr IOQ I 
C..t 01111..i I • al(lll .,u,MrtKI. 

Till"~' r°". !•nclwc>.ttJ 110 
~1l.c<Qn.<H'.on• l',..,...,f1 • 

:.l.illk 'f ll ·1 i; •~lffMll . "- L"'(Lc 'J 
Ar'l .c: 'U.~100 \lo1 r .. 'l\r .. l'l"Ol• :~ 
Jill 	f tl( t. op;wolkll".orn "l•T1"'1 n 
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C040Sl 1.1cq(I f , (!&..~ fft'.1 LMJOOfi N 

MKd UM Lo0C MorvlOI' 14 700 -- ' • l • , ... "" ..••. i!•T 4 l he Wl l~&nl lllliay lO tv1 e1Wtf9y COt.1 t: ve' lll 

C:04M!.i "" 1.11c101 I ~'!I LMJ909N .. Ml!U lOi! I S'M'tf.Qblthn;1qtClcmato 18600 • ... -· · •1- . .. : ~;-
IOUf'td A l"'Y .a1Jlom'1111C. N ·houl. Mr al'ld IOtQ ll!\J9~ tl E!>GSN 'l t Modd ${1111 Unr.trs:al Ccullt!- T~ 36000 

CIMO"' ;'% ,'.ICl~l Pl EYJ61•N 1 /~ r'te4 1JI N '95 MMt16001650Mttr F1toQUenCyCo.tlter moo :~t::.:--:: r:-.~"!.e"°::~C.1tl AKlu.tl~ 1)1...CD•MJ5'l NC •5.i ~l E&Ci7Vtt l 16() flC41 36N I IQ MU·I OO 11Xl MIU Pcrtat Fr~-y CCA.t\:tl ELECTflONIC £1.Ec;TROfflC ,.,,, SuQ0 A(lg I 215o 00CO.eooo , ..C1s1 Ml:592N 21~ RC41 ~ 1N ...o 1'900 FOOTBALL SOCCER ACP Poo00 $10495C().4 Ii IJ'J 14C 1\IO t U 702U 2 flCo.11 !).I ·195 PMOO SOO MH: Oecauc Ple$tiller 1000 
C040E.!J UNCC I BI llM09tl tll ~ RC4 1 !>. H O MAHG50 MHJ Hal'dle!a f tCQl.Jef'CV Ccurter 
CQ40?0 (q " NC 1fi.:l l t.U 10Wt! '.Ml UUl1.00 1 I >0 7100 
co .., MAH.SO 5~ IJHJ ~F1~rcy Ccwlcr SINGLE BOARD COMPUTER SELECTION GUIDE 
Q).i.[)f} ,, ; 4C1/J l !.1/\5'' I ,.,._, SN7S4501l 

.. /4C!tl-l U M ll N' lt l9 1Jt.N1003 
165 00 

tOdOrJ lS 14C11.; L' ·ff1J.H H T':> SNTS4S 1N .. 59 ""' 
Md cl 4011 l\jk Gtm•lir moo BOA RO PROCESSOR ACP PRICE ENCLOSURE 

;o1c1r~ U,t;J,J11 11 'RI 5m5"1S2N MNc! G,_1 0..,Llf~ 8300 KIM· t 6502 169.00 Add 29.95"""'" " UMJ"!»-1 $N7 ..C04Q71j 12'<.I MC 11)2' I 1:, !JJ N !.«< Pt 
CD-1011 J5 MCt!JJ UM.. 1CllJU lJ Sl'l1 !>4S·U~ SYM· I 6502 249.00 Add 39.95 
CC4011t JO r.1c;195 l.M7JICU-IJ 1 SW'!i49 1N " MM'd lP· I (lo!JI lO}C Piotit 5000 

MattllH E~yL.ogic Prtte 1800 Cromcmco zao 409.00 N/A 
coo1 oe1 l·IC'92Z l MNll'li J SN7~1"9:! N •• M=tl lfl.l HJ!1' ~ LO}< PltOe n oo SD·SBC1 00 Z80 239.00 N/A 
co"oe~ l>" /1IO}]J t M•4BtffH ,. SN;S.t9::1 N ..•• M1~d ltl·I LOJC Pith! !(it 219S AIM 65 6502 375.00 Add 49.95 
CO.IDB!!. I 5 t.!f,t80C'J.!io 1.l.l f60CN SN 7M9..!N,.. ., l oge PtUll! .\UtS$CrlCS Cosmac Vir> 1802 199.00 	 Inc.CO• oo<I 295 1.u.f&IC.q; t r.u :i 1o t4 llMdUC- l, Ut-2 Ur;JQl:ANl'(llS~IS 2LI0/250" 

RETAIL STORES OPEN MON·SAT r.v. UVA I, ..... ,,, Irvine, Calif. 92713 FOR INTERNATIONAL ORDERS: 
STORE 1310 " 8 " E. Edinger STORE 674 El Camino Real 


111 Santa Ana, CA 92705 112 Tustin, CA 92680 
 Direct Order Lines: (714) 558·8813 	 1401 E. Borcherd (7141953-0604 
SantaAna , CA92705 TWX: 91 C>-595·1565Showrooms, Retail, Warehouse Specializing In Systems (800) 854·8230 or (800) 854·8241 

332 BYTE May 1980 

http:COol().17
http:co.10.11
http:ICl:!t.11
http:hN:.1.MN
http:Srfl'44Q.14
http:s.u1..i1


• S-100 3 2t( \USC!> 211-: j 

t._SSEMBLEO K11 
·~ 5·Jn~ 499 00 '150ns. 
250n.-. 53 00 250ns 
Ba•f' Bo.l•U ·~ 95 
Gare Board 11/all oarts less meni 99 95' 

• S-10016K 15· 100Compaloble1 VJ' 
• Low Powe• 0
• 2 MHl o t 4 MHz .... e 
• i!K Bank Addr ssable "" 
• E.i11ended M emory M.:'lna emen1 
• Assembled & Tested Ml
2 MHz 
" Mt·ll 

S250.00 
SZ65 .00 I 

•LOGOS I DK 
1.t;~tMBtlO 
•F11j I\• 149 95 lo' 11 · 1 ~f)P1•, 1i''5 !) 
,Hi0'1' 16995 J.'~()11• l •l f) 

B. 1r1 · PC B o.1rfl ·" Oa1., s;• 1 ')
Snr-. 1,1 1O tr1 •1 B111 r·11RK -1 50n<; K11 r, $117 00 

The VISTA V-80 
Disk Drive System
• '1 ~0""'IOl'la{)i'C.llUitC!ly 11\ial'I 

1'15·00 
• l2'0d.\y ....;1ttit.,1'1' 
• a o lr l!C). t\JfCfl .1.11 NO CUA.AGE 

s.ny1.. ~~... ·.n1""' 

r...001.......v"'~ 


r 01J1 d1 ...c~v1utorn 


1,..0l.IJ.,·,. c;oDlt> 
Fo.it dl10J,. ~'~" S llUIS 

THE VISTA V·200 FOR EXIDY 
Pric::.. Star11nu .:. .. '°""' "" i ' 199.00 

lla.'ltl '""' ui,.... 
n.. e..... t-~- •111" tl'{A 
o'. I , ~ I Ir... , otlo I l!'I ti; 

.. .~,.,.oJ 
...~, 11 .; 1 p,... ,-, .,.:;...~tw,, 
., 	 I l[)o"' J:!e ....... .: 

~. I l.' , . \I ll: l c,. ,. !. ":!\ 1.. 1..1 

.,t..1.11> ... ..: 

LOW-COST ADD-ON DISK 
SUBSYSTEM KIT 
• 121 s- Or1vcs 
• 	 VISTA Floopy Conltoll~t 

Card 
• 	 Power Suonlv and Inter· 

race Cable 
• 	 C~I Disk Opera11ng System 
• 	 Box of 10 D1skot1cs 

IMS STATIC RAM BOARDS <P 
• Memory M a1101ng * L ow Powc1 411i&: 

99.

• Phi.1n1orn * Assembled g 1cs1ee1 
Ruc:ommendNJ uv AlplHUntCto~ystcms 

250 ns 450 ns 
6K Slahc S20900 S l8900 

1 K SIDhC S449 00 5399.00 
32K S1a11c s729 00 5629.00 

ANADEX PRINTER N<w••"'-<•nSoo• 

Model OP·aOOO comoac1, mmact. pa1auc1or 


ser1;ll. Sp1oc:kct feed.80 ca's, 
Sil hncs/m.n b•·d1rec1onnl 
New on ly $875.00 

DP·BOOOAP lot le 5875 00 

SD SYSTEMS BOARDS ... .i.:.:.lM 
'>OC. IC'l S."'J" ll..+• 1 c;. -1r +1.., 1,' '.'Ill• ~/! "l 00 JJ.l'l•lO 
·,oc~~....,... a~·.:ir: ""IU<.I'•" ....... ,. ....-1 , '"'"'liJ¥.J~·.1-:.-.~.. 't'"' 11·100 l•'JOO 
,·l;"ltl~);..11v.,..., ('1-,1
'""'''«"1 

' ' U.· •·•t ll'i 
J.'!.W 

4"..'H 
•.!9 00 

L •• ..l· I lffQI.• 11•,1x. .·.~~no 

SD•IJ'J t.!.,..: .,.,. -., .1 .. •• ,. '·-'• ' l'J!.00 
!.0.'• · ··c •"fl,.,~•., 1~·., ... 1..1. ]'"jio:,oo 

6800 MICROMODULE '" PRICE LIST 
M00U ·1 0 otSCR1PH014 PRICE 

0011. S.Mllf· 9o.1•0 r.~1ucomoutt"" S'41J~ 00 
*01J Ail. ""4 S.nqtfl l)o:J Cil<flO 115809! !>!)~ 00 

I 1it~ r.• 1ne• lki.ltO 11~00 
"Y>O;' (..lr<iCti;,. /$00 
:l{.Ol 6 1 Ma'""' Ba.1.•IJ ioooo 
&6Q<I. P.:M1"' 5..itJOI., J75 DO 
'NO~ DC lrofM PoY.•ro S~, J~!i 00 
%ID UloM~ fl•M <l S."\.l•d 3900j{j,, .i.1111\ Pl ' '·' L"tl'IOt'• MOC'IMll• ,, :.oo 
'Jti l :i Do.;l1o'!< ..Q U! ·l~ P!Q!D &:l•d 49 00 

,, ]21'>,[PA()",• 'A/.MMIO..,llt 2S000 
9611 EPnOM ?rPQ•~,.,'"'"'U t1">0 i:,ti 
1)(,:30 l'"J C1'ilUt'l"IOll P'lll~ 11<1 IQ ,,laclu1t" ~~ 00 
'J(,;•; s.t.1..1J P-oi•!i"ll 10 M~ul., 1~500 

ILi'> ~' ..1! AAJ.I I.I ~1.~· 4 iO.• ) I~ 
J2~ '.ii !t< AAM 4~!1 ~00 
J;>J( ~•.111.c ~AM 'XIOn' 89~ 00 
C;f•1f £ • "-nd(!I 6800 
•,1...J1!>!• J'.>i~l;1"'""1fll.ll" l of"li>I •J9'00 
"0illil"'1'1!"0uplr., S..,•lollt101,'lod 39~00 
tn"f'''•'}.....l f.;tpl'Cott!I ' !i.!000 
Ji' I>' 11> P.' OO""'-• l1!. 00 
Coflfitel Clno;""'"" Modi,:.• 3!!0 00 

U' IP0J>UL/1 1t0 90...ROS Mlr.o oli.; l.1t;ll&• 

FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYISl AT FAIR PRICES' 
1. Proven Quality Faciory lesled prooucls only 

2. Guaranteed Satisfaction 
3. Over $1,000,000.00 Inventory 

1980 CATALOG NOW AVAILABLE. 
Se nd 52.00 for you r copy of i he mo st complete c atalog o r computer p toc:luc ts. 
A m us! tor the serious computer user . 

MICROPROCESSORS 
.'.SOOI t~ ti· ' t,, !tr.lb :51~1)00 

<'.&OOJ 't· ei 11 c11·>~"' UICIO 
,OU 

.tao.1. uoo 
zoo• Soec1a1 TASSO Scnema11c s • 95

* E.xoansion lnlerface Schema11c s "95 F.W ,l!:!.(11 H·'9~ 
19j"1 

-CD • IK'.' ' llt!I 
l'IO 

~(,~ * EA.pans1on ln1er1ace C-Oone-c1or 7.95 

EXPANDORAM II MEMORY KITS &J<"IQ,l, .J.f,1••1 l".l (t:i 
IALE llDll!a 199:i -·• Bani. SP1t:-..::taD1C' * Uses a116 200 ns 

'" ?~* \'•de Pr o1 ,•o: * Po·.., er SVOC :HWDC """'' 
liJo)•& '-'•!•* Pti.:in1om • Uo 10 J ~ H: '' 
::IQJol•b.1t:.~O<'·I...... ,•J~~'

E ..pando 6 -l Kit 1..; 1161 l «•!i. (il!IOOJ L -1 '.l fl~ 
C.PillOD J'H~ 
l!t!.02' 11!t() 

161\ S290 00 .:BK 5444 00 
32K 5365 00 64K $519 00 t.')91A tti ') 

ll,• (111),) ;'flli!i ­
l5800 . 11 J!LETTER QUALITY SELECTRIC! fi8000,1Pl.1 1~ 1 !t"j~ 
ftl!Q:OD 11 1~5' 
(!Ol) I ~5' 

TRENOAT A 1000 COMMUNICATION STATION 
,it1!l.~ ·1 9')~Suoolieel w11n docu­
llNA f'.')11'\men1at1on POY11er (It!® (i"lg~

1t1pu1 115VAC:t:1C'.Pu, 
60H:. 200 WJ.115. ..... "" 

ADVANCED SUPPORT 
wrde. Desk size. 20~ x 
Pri n1er ptatll'n. I 5· 

ll<..t1J~ll A•l!tf '"Dt<'i''l.O' •<)00 
~·~ A1 ,n1 "' ~ICll""°' I tbOO 
fl~ll IJtw~ l utwig lfl !t35Mwide .lL 23" deep. 
A.~'1t'.:111 l)',U.i.Q,.,l•Qll<,. IJl'lt)E.xcel len1 conO.Uon, 
A.'.tiJ'5llll~1,.1ul"'tquu/JI lAU:iGuaran1eeoe1. Snpg. 

WI 15011)5 Z·80 SUPPORT CHIPS 
CAT NO. TOP·RE232 . $1 399.00 tmr'"tO :iri. r.1111 i.1:. 
CAf NO, TOP·TTRSBO 1399.00 l110A·Pf0 .IO Mllt IJ!I~ 

lt\0-C IC .!!l- Mll1 Hof'JCAT NO. TOP·EBCOIC. 1299 00 200A C I C .Ill Milt 1';'9"..o 
lJIO.Dr.M .'t.Mt4t ~% 
lOOA·Dl·•A • 0 r.n;, :ti) g!iUV "Eprom" Eraser 100.$!0"0 1t# Mti t .l'rfl) 

Model UVs- 11 E S69.95 it!OAStO·O •OMlil .M.-0 

fiotch ,, Eoro11l 'i ;.11 ;i 11rno lll.O"SIO'l ,':t Ml l: 3r.•.t:. 
ltlOA.•5'011 •O Mtll .11)40 
i005'0'2 ;'!l' r.llll J!Jt"'Backt·d by .15 vea• .. 
ZllOSIOl <ll1 r.l t11 J•t<IQ

e'rM.•1u~nc~ 

8080/8085 SUPPORT 
P1olt' "''1un.1• lr1ch1c,111;il Modt•I 

Mode l S· 52T••. S265.00 
a,!>~·"'1~.10 ='" 'J'..o 
.s1:.'lo110 ....·~ l 1•111t1 ,,.,ft!, 
Fto:"0.,.0111 'l11rn~t J•l '!l!1 
&20!.'1.I', 1JISD•lfUl.ll" .J9:!iEMAK0-20.• Rau s111 oo $599.00 
lt2 1!llil>!f,.., l.I'!> 
8'14 Pror.11 Int •, .!~ 
!.i!1tl °"'~ o-,•.,.. 11:. 
!2::011 °" ...~(Ho" l'):. 
e.2211·.LM ..,f./I JI:.
&::r:-uo..... o,,,.,_ l9".. 
IU:!11 ll.,,_ Oo1.~" ) ~ 
lllU& S~, CMnto1 f,I, :JO 
&238 !;.~" Cunt :i. :,() 
lf.~1 51 p,.,..I 10 I 'YJ 
&2~'11.,1 ,...,.., H, !> 
ilJ~51'> ,.j I 0 !>() 
a."'!i:"Pt,~ or,1.. , ,, )!i 
8.!!t~ """J 1<11 l.'fj!) 
l;S;?f~tflt C<.l••t;,I~ ~·•'I!! 

EMAK0-22•. • ••••• ••. • . $799.00 
Pt1n1s a 132cov1.ne A11a11aole with parallel or !ninal ~'''""'"'' " "1"""110 13~!:1 
01.11pu1 at same pr+ce 6800 SUPPORT CHIPS 
MIKA 20 . . ...... . . . ... $1280.00 tt!llO l;'IS • ;I n~'"I 4 7:i, 

li&X'IPI" !:19!.
9•7. 125 COS 136c.harac ters/ 1Jne (;p:t PIA (,!'IC) 

Full 15~ w1dlh $upe1 101 b1.1S1n!Y$S apphca11ons t.Ei:!'ft.P•"•..,,t,,1 IJ!!o 
CB~l!ill•Cl f fl'.,..,, ll'l'J!io 
UElol~•• t O.l f!i~CnJ C:<•<'I J'J 9'1

1eQuinng l;Hgc rBM rormtu oac:ier 

<ia••'C<t"° c.n1 4<.19!'. 
Et1"4 ACI"' !.'I~NEW CENTRONICS 737 PRINTER UIS] 5'!'1a Adxit~ S 'JS 
tiSfO MW••"I 1011!1
•.'6fi=' '·'"" ,..,. 11 •1'!, 
usru 1 .1111 o~ 1~ ·~ 
CtH~ 1\1~ 
Qo!!BO itu ~ C).,,,... 7'1'. 
MC634111!1 111-.:. 
680~.. } J ..., 

1 902 SUPPORT CHIPS 
Ill:' I SCP ~" ~Ur.I ~·• 00 
•a.•) SCD /Hi• 11 flA~1 ll dl-5 
1a;o.i CO I:'·~ flit.I.I ll't!IZ·80/Z·80A/8080 CPU BOARD

* On bOtHd 2708 • 2708 rncluded ('1 50ris I lfl-5;"1;0.ttt•!l•Ct 11)'1... 
1t1s.tu.1rt 10'"''* Po 'JCr on 1umo • como1e1 ly soci.. ·wa 
Ul~f,(.O t O lt't~• Z·80 Asso mbled and Teo1ed S185 00 l.!:l:.O··C.tHQ lt1'!. 

• Z·80 K11 .. Sl2995 111"'1 1;.''!+'~ 

• Z·80 Ba1c PC Board . . . S 34 95 6502 SUPPORT CHIPS• Fo1 ..SMH z Sn •t>d Aod s, 5 00 
.,5-201"1°' IW8080A Kol S 99 95 ~,~11 •.•.. 1 11 ft!i­

8080A Assembled S l ·l9.95 f,5.:)Q OD~· OOl00-1005" 119!. 
f.~J:;o 11)~. 
l>!>'>l l \'f>!.

S·100 MOTHERBOARD SPECIAL 
PROMS 


rog S69 95 . NOW S52 95 

8 s101 oxpand.()blc w/9 conn 

i!ICJllJ •!'.O.... It;''> 
.?10t'lt1lo!W11-. !!Ill 
1;Q;.'A •IU.:. 
1:.:i1 '"'SIEMEN'S FLOPPY SALE D JIH,!;V ~!)~

• Special buy while SIEMENS 1t l f;l!V l•'il .;'tl'l:I 
;>1!.e·e.'I ;'!HJ.O,supply lasls. S429 .00 
');t(t")N,J 1J•1:i• ff" Onve w11h Double· SHUGART c.:ro.1AO 1.1u:. 
IM ~t.I() .100Dens/ fy 501R 
sA.u: e:n:iil1: •II , ,,,• 90 Day Warra nty S475.00 
~::!S11!iof,1,• •tiltS:t 1U~ 
&2511J.L'."•ll ol!}() 
S~S1~ ~'1•.:I .iooACOUSTIC MODEM~ ~S1:;><i;_w'J6 , ..t•TSI -''.IO

NOVATION CAT'" -cO IJ.;'SI,!) r.1~' o • t()(1 t 'JO 
&;15;'J 1.•t"..10·300 Baud 
6::'S1JI 1•1'J'•Bell 103 
11.:-~n~ ,.1•y, 
~OT E WE PROGRAM PROMSAnswer . 01.g•no1e S= 
CHARACTER GEN. 

DATA BOOKS • COMPUTER BOOKS ,,.;i~11..:.011~ Vn,... 
,'!> 1 :100~!'.1~'• L,....,.., llJ 'l'l 

11sc Til o ..rn J 95 ,,., ..., '·'CS ~ Ma"'~.. .. 9~ 
!9lt01Ct.\t,' •.. !i t 'r!i lfl•#tl ',tC.S&O M;irt.,.a rl)~ ,.....,'!lo1J•ll1" 11•N1L•1,.;-. 

1. •c r.-.1~~- 11 1!>•isc t.•n.r."" • !Y.t 4·.~o 6"'110.-. t,•.11•ti,11 ~ 95­
"1c.r.•i.!.I•"" Ill'> 

' i$C CMOS J 9~ Ao,•1 •.-OS LSI D.1•1 19~ 
.,s,c L·r-~;)o &tit> rl 't" II J 9~ M.'0 5G.,Olll~l' D.11.t.ll<: " • g~ 

!,• .'f,S.'4 

11..C v,...,,.... ) ~ to1 '·'O:'T> L51 D~•• -4 flo!r 
 • 	 t,.lf''•'~ :!~, 
,,..,_ Cl.l'~l · • ')~ 1-<b" 1 ""'~~'1 DJ.~~ -4 'il5' 

"''"'' !JCS lil5' '·'\.,.,..J• • ~O t1 L.... ,,., C,C.r-·•~l Q3·.. :J 51!!1 
 UARTS/BAUD RATE 

Trlli ll •, I··li&LE • OSGOAtolf GOOKS • S ALI 
.. .. . u ....... . 


.,,., • 1,1 •u•.... , J ~ ~<l r .'!J 

A•'il · S• I• ....,, ..... ,.. _ . 

At•.• 1 ~,.I. • .,, I ' • 
l'l"O JI.· ~·; I ~ ~~~ ,...... , ., ·.. 
:i:!:.\p~..;::!...~7J ~ ~ ;; .:~:~ ·,1e0 Pr<7Jr.,,...........- ~ r l'!!i 
 .. ,.. .,,,,
'Y>'1!5<v-"'P",11 I.' ;..4 

• • •B.~'".I'' ~ .~!oO 


""" u,s.r.., ..,n.,. ~ ~~~ ..,o,. •. '"" e:~.;i.~ ~ 1e~ 
 "'•tt.i. • .... " 
S ALE 'P"Fl 14l2G . • .. 9 .1111

to11• .. 1l.' ••''-"'"' ~lb!iC ... 1~.I •• ll {l !t 
SALi£ . on•.1rN•UM eOMllUTlll OOOICS • S&LI . ..'.... : ..... ~ 

u.....:.-•'\!.11,..,."'JC"""r· ~ --~ 
r.01..... ,,,'.'J•c.'.V"'l'M'''L •tio•''""•"' ~ ''>;!., 


e.~1 ""'flQ 0A'»C -.,;,.. 1111'!. 

a,"J ...,.••,,Gn~-.atf"\A,j,""2 ~ '.>:I~ 
 KEVUOARD ENCODERS 
n,.,..,.JI 0 ..11..r •.,1.. 1 · ~'°' t< c,,, ...r.,t...... ~ U.95 

f)Obal.• f.n .. lar-;,.~'Y'°"'"'.J"~-~, ... ~ ~ l)J!J 

•!.o.-•c....m.o.... •~'IJ. l ... .l•lf A ,I • ~ S.9~ 


u ",.,.."Ct'"'o"·"·~'IJ· uo;..- • •..,;i·.. ~ 1r9., 

Sla•ll" 11 S-.." ...,,, --..... F. J~ 


STATIC RAMS 
'~"' -~"lll •,)~ 

;:t~~ ~~- :~~ ''>!1 '~! 
~::~. .~~~ ~~; .·n 
:-101, _.,.._, : ·o . '>'> 

;: :!i .~=: 1t~ri:~1 ~~ ~:.~ ;n 
...,..,,,:~~ ·~ ,... 
4044 •!>On• ~· 'J"' • °"!. .. ,, 
( 1." .'4,'t\o.14 I ."'t It·~ "':t., 
[ '.''.144D.' • J!. • .') • ·.'' ­
( •,••,• .f.ijiht ... ~ •1~ ' J9\ 
!;.11) 1(.. l ~ 9!t • 'ti~ • .-~ 
AM ()-"H•('J4.1 11)9') 10.'!1 .,,') 
Ar.At)f)t IC' H t1 'il~ n 0') 10.'~ 
1101 I ft') '·~1 • ,~ 
P,;tl~!l.'1J•:'t1~Y0~1 t'<15 &.I" Ill;') 
6~ 1 .... 1CJ.,f()S "'.J') "•J') ·:~ 

r,~ 1" '"', 1 Cl.•OS ·~'> '<J' '•''° 
ro1sun.16'tM~A'" .19~ J.·~ .. ~ 
.•1 .a fla...Pnw1•1 <1 ... s•111 ... 1<);)!1 !fli.t!I rn · ~ 

"­ __D:..Y_N~A~M_IC_R_A_M_s__0 ~,u(l.11 1b lf.llt.116'''"'' 
St-!ut6•ll GJ : ) 
Ill 1 ~8 .... 11 Plft! •1tl~ 
~!IO•llC.t l f l 61'.n1 •9~ 
"()6(1.11"', 1 1;1;• IWlt .a •') 

::4?'~ !: ::::~ P;I ~ ::~ 
<liO:il •'l· ltll.. , ..... •'l"J 

~~; : ~~ 64K ~~' !~~ 
,..,0 4 •):. RAMS ooo:. It!') 

~:: . ~~~ $175 .00 = :~ 

CHARGE COUPLED DEVICES 
II"•.\ II I • t 1...... "t• ~ • I I ...,, ""1 -'••J( CC) 
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The Supermarket for TRS-80* 

Add-on Components (and other ccmputers. too] 

soc 
The VISTA V-80 
Disk Drive System 
• 23%more storage capaci 

than TRS-80 
• 120 day warranty 
• 40 track patch at NO 

CHARGE 

Single drive system ...... $ 395.00 
Two drive system . .... ... $ 770.00 
Four drive system . . ...... $ 1450.00 
Two drive cable ......... $ 29. 95 
Four drive cable .... . . .. $ 39.95 

The VISTA Model II 
• Provides one. two or 

three drives. 
• Adds up to 1.5 million 

bytes of on-line storage. 
• 120 day warranty 
• 	Does everything Radio 

Shack's expansion 
system will do... for less! 

$1000.00 Single drive 
Expansion System 

$1550.00 Two drive Expansion System 
$2100.00 Three drive Expansion System 
$ 525.00 Additional drives alone 

The VISTA V-80 Expansion Module 
• Provides double density 

modification to your 
current Radio Shack 
interface (lets you format 
diskettes in either single 
or double density). 

Increases storage 

capacity up to 204K 

bytes (on single 40 

track drive). 


• Includes all hardware 

$239.00 ~~~ore. 

The TRS-80 Printers 
Centronics 730 ... $945.00 
7x7 dot matrix­
80 column 

Anadex 
DP8000 ... $895.00 
9x 7 dot matrix­
80 column 

VISTA 
Printer... $745.00 
5x7 dot matrix­
80 column 

Cables . . ............. . .. . .. $27.50 each 

- ... 

Other Products 
1. 	 VISTA Verbatim diskettes (hard or soft sector) Certified 

40track . ........... . ............... . ....... $ 38.95 
2. 16K RPM upgrade kits. guaranteed for 120 days. 

PRIME PRODUCT ....... ..... . ....... ... .. .. $ 74.50 
3. NEW! DOS + . ... . . .. .... . ..... . ........ . . .. $ 110.00 

4. LNW expansion bare board . . . ........ ......$ 66.95 

5. H.C. Pennington book. TRS-80 Disk 

and Other Mysteries . . . ... .. .. . . ... . ... ... . $ 18.95 
6. 	DDT Disco-Tech disk drive timer .... ... ..... . . $ 19.95 

7. Cryptext (An Encryption Mocule) . .. . . . .. .. . .. ... $299.00 


Add On Drives 
MPI B51 40 Track. Double 

Density-204K ... .. . .......... ... . ... $275.00 
MPI B52 Dual Head. Double 

Density-408K . ............ . ......... $375.00 
Siemens FDD100-5 40 Track Double 

Density 204K . ... .. ... .. ............ $275.00 
Siemens FDD100-5 Flippy. 

records both sides ... ... ........ .. . . $290.00 
Siemens FDD100-8 8" Single 

Sided Drlve . ... ....... ... .....• .... $448.00 


The VISTA V-200 for Exidy,,__ 
• Completely packaged system, tested and ready to plug In. Includes: 

power supply, two 40 track drives, case. controller. all cabling and 
total CPM documentation. 

• Storage capacity from 400K to 1.2 meg. 	 f 
• 	System software-VISTA CP/ M Disk Operating System and BASIC-E Compiler 

•ms-80 " o 1egistered nodemor1c °' ~oeliO Shock. 

recorded on 5-1 / 4" diskettes. 
Price: Starting as low as $1199.00 

CALL TOLL-FREE 800-854-8017 

The Vista Computer Company 1401 Borchard Street • Santa Ana . California 92705 • 714/953-0523 
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UNCLASSIFIED POLICY: Renders w lro nre solicitiPlg orgivi11g advice , orwlro lravt• equiµ me11r l o buy. sell 
or swaµ slwuld send i11 n clend y tyµed PI O/ice lo t!rat effect. To be co P1sidered for 1mlilicatio11 , arr advertisement 
"'"st be clem·/y noP1co111111cr·cial. tyµed double sµacerl on plain wl1ile paper. coP1 taiP1 75 words or less, and iP1c/r.1rle 
co mplete 1tm11£> mrrl address ir1fonnalio11 . 

Tlrese riotices arc fr·ee of clrarge mid wUI be priP1ted one tin1e 011/y 011 a spncc nunilable basis , Notices cm1 be 
accepted ,fror" indiuirl1mls or bona fide compt<ter users clubs only . We nm e11gage i11 110 corresporu/e,.ce O PI these 
1111d your co P1 fi r111at ion of place111e11I is appearance in "" issue of BYTE. 

Please 11ote that it may take three or fow· mont/1s fo r m1 ad lo <1ppem· i11 t/1e 111ngazine. 

WANTED: Pr inter for use with Apple II. Wiil lrade (or se ll) 
Nikon FTN camera with f1.4 lens, Speedllghl and Ring· 
llgh l units, fillers, closeup rings, and many othe r atlach· 
ments, Wri te lor complete l ist and sand description of 
printer. Also, wil l sell Appleso1t II read·onl y memory 
card for $100 or highest bid. Gene Boggess, Star Rout e 
POB 220·6, Columbus MS 3970 t , (601) 327·6555. 

FOR SALE: BYTE, Kttooaud, Interlace Age: 1977 and 1978 
plus some odd issues. Besl offer. Les Palenik, 25 Allview 
Cres, Toronlo Ontario, CANAOA M2J 2R4. 

FOR SALE: 16 DIP (4 K by l ·blll dynamic programmable 
memories (a set ol eight). Motorola 7839; 250 ns ch ips. 
ln l erchangeab le with TMS 4027, Intel 2104A·3, 
MK 4096·6, and many o ther brands. In excel lent cond i· 
tion , used approximate ly twenty hours. I upgraded my 
TRS·80 with 16 K ch ips. Wiii se l l for $35. Daryl Ho lder, Rt 
f2 PCB 260·C, Lorello TN 38469, (615) 853-6740 afler 
4 PM. 

FDR SALE: Complete ready· lo-go SwTPC system. 6800/1 
upgraded 10 a 680012, 28 K, MP·T board, CT·64 in custo· 
mlzed cabinel , Hitachi 12·1nch with direct video 
Interf ace, PR·40 wi th parallel lnlerface, AC·30, JPC TC-3 
4800 bps lape Interface with CFM/3 operat ing system. 
All documentation, assembly Instructions , user guides, 
and source listings Included. Software: three BASICs, 
lhree Asse mble rs, two Editors, Disassembler, Tracer, 
Relocator, games, and more. $1950. Allen Porter, 493 
Sel f ri dge Or, Colorado Springs CO 80916, (303) 574·4146. 

FOR SALE: I have lour Shugart SA400 disk drives for 
$285 each and two Shugarl SA801 disk drives for $420 
each. Need money fas t; will take good offer. They work 
great and were bough I in 1979. Four drive cables for $20. 
David Sparks, 5232 Cornel l Ave , Westm lnsler CA 92683, 
1714) 997-7640. 

FOR SALE: 6800 Mic roprocessor Tra iner by Heathkit, 
Model ET·3400. Inc ludes al l manuals, bui lt and tested 
trainer, programmed learning course (ET-3401), spec ially 
bu i ll periphera l lnlerface adapter experiment boa rd , and 
al l parts for experiments. $365 value, se ll for $315. 
Exce llenl condit ion. James Temple, 24 Spruce Ave, 
Bethpage NY 11714. (516) 822-6083. 

FOR SALE: ESAT 200B 80124 lermlna l, $220; GRI 756 
keyboard with case, $60: Leedex Video 100 monitor, 
$100; SD zao slar ter system with 4 K prog rammable 
memory, added operating system fo r video display on 
2 K erasable-prog rammable read-on ly memory, $260. Al l 
assembled, litt le used, perfect working cond ition. 
G Kish, 1621 Payne, Wich ita KS 67203, (316) 262·7315. 

FOR SALE: Heathkit (Motorola 6800 processor) com· 
pute r and the Heath H9 video te rminal. Computer has 
4 K memory expandable to 64 K. Includes BASIC In read· 
on ly memory, double·luncllon keypad on computer con· 
sole, 1 K monllor a lso with access 10 memory and pro­
cessor registe rs, 8-bll para l lel and se ri al lnputloulput 
(110) wil h EIA or 20 mA current loop. Cassette interface 
and cables. Comp lele documentation and operalion 
manua ls. Burned in for one hundred hours. Asking $480. 
Osi McReynolds, RI M1 POB 71-B, Coeburn VA 24230, 
(703) 395·3797. 

FOR SALE: PerScl Model 277 dual-diskette drive with a 
Model 1070 inle lligent diskelte cont roller. Capacity 
•/, megabyles. All books and line diagrams inc luded. 
Part of a purchased system that was used for six 
monlhs. James Holl e, 9613 W Linco ln Ave, West All is WI 
53214, (414) 54 1·9808. 

FOR SALE: S·100: Vector Graphic a K static program· 
mable memory (250 ns), $120. Ithaca Audio zaoA pro· 
cessor (4 MHz), $120. SSM 10 ·4 (four para ll el and two 
serial porls), $100. SSM PB·1 270812716 programmable 
read·on ly memory programmer , $11 0. SSM VB·1B video 
In ter lace, $100. ECT rack·moun l ca rd cage with Th inker 
Toys Wunderbuss 20-s lot molhar board and all connec· 
tors, $175. All boards assembled and lested , used less 
than twenty-five hours. Wl l 1 consider best o ffer. Send 
money order to Richard Haendel, 2500 Nonesuch Rd Apl 
16-G, Abilene TX 79605, 1915) 692-5405. 

FOR SALE: PolyMorphic video te rm inal Inte rf ace (VTI) 
board for S-100 systems. Video Is spotty, but a lso can be 
used as parallel Input port (8212 on board) and 1 K pro· 
grammable memory. Ful ly socketed , never used, video 
should be easily fixab le. $75 or besl offer. Roger Bui· 
dain , 601 N Francis, Lansing Ml 48912, (517) 337-2278. 

FOR SALE: Heathkit ET-3400 Microprocesso r Trainer 
with EE-3401 sell- Instruct ion program. Exira memory 
chips and componenls. As sembled and In exce llent con· 
dition. Asking $150. Wiiiiam Porl l, Second St, Evans City 
PA 16033, (4 12) 538-5454. 

WANTED: Program l ib rari es (manuals) for obso lele bu t 
working HP·9100A andlor HP·9100B desktop calcu· 
lators. Thomas H Richardson, Kansas Wesleyan, Dept 
of Chemlslry , Salina KS 67401 . 

FOR SALE: E·HUH 8100 S·100 bus expansion Interface 
for TRS-ao. On-board programmable UART, serial and 
paral lel inpullou tput (110), 16 K, 250 ns programmable 
memory, six card slots . All enclosed In custom metal 
cabinet with power supp ly. Fu ll hardware and software 
documenta tion. Ready to plug In and turn 16 K system 
Into 32 K. Cab les Included. Musi se ll , $700 value on ly 
SSOO. Michael Lesser. 14623 Pine Glen Cir, Lutz FL 
33549. (813) 971 -8492 nights. 

FOR SALE: S·100 system; IMSAI lronl panel wi th vector 
18-slo l molher board , In case wilh power supply, $200; 
IMSAI MIO, $100; 8 K WMC Static Mem· l , $100: two 4 K 
static, $50 each; llhaca Audio zao processor, $125; 
Cromemco Bytesaver, S125. Above boards operating In 
sys tem. Tarbell Floppy-Disk Contro ll er, partially 
assemb led, S125; lhree IBM 8·1 nch FD33 floppy disks, 
one complete, one less Interlace card, and one less 
motor and in terface card, all l hree fo r $225. Dlgll ronics 
high-speed paper lape, wit h a-I nch autospoole r, $100; 
TDL S-100 case, $20. John Potter, 5439 Eadie Pl , West 
Palm Beach FL 33407, (305) 686-4666. 

FOR SALE: Two Vlalron 21s, one robol printer. $500 for 
l hree un its. Al so, SwTPC 6800 and CT-1024, $250. G Lud· 
w ig, PCB 408, Rice Lake WI 54868, (715) 234·2680. 

FOR SALE: Crossassembler for M6800 microprocessor. 
4·ki lo word program wrltlen in BASIC for H P·2000A. 
Oirec ll y usab le In o l her HPs. With simp le changes, It 
assembles languages o f other a-bll mic roprocessors. 
Program suppons same properlles as Motorola's own 
crossassemb ler. Program on paper tape, full documen­
tation, user manual, and lwo·year fu ll support ; $163 (in· 
eludes postage). For manual and documentation, send 
$3. II requ ired : program in other languages or on o l her 
media. Panu Piel ikainen, Rauduntle 11 H, SF-02130 
Espoo 13, FIN LAND. 

WAN TED: Copy o f Z80 Assemb ler l ist ing from BYTE 
Nybbles library. Har lan Michae l, 315 Valley Vista Or, 
Jackson MS 39211 , (601) 982·6533 days or (601 ) 956-5268 
evenings. 

FOR SALE: Three Heath 4 K by 16 memory boards. Al l In 
excellenl cond ition with documen tation . $100 each, or 
all three for $270. Dan Buckle r, 611 5 A 42nd Pl, Hyatts· 
vl lle MO 20781, (301) 927-0765. 

FOR TRADE: Compucolor game prog rams for other 
homemade game programs wrllten for the Compucolor 
II . Programs must be a K or less . Pau l Weisberg, POB 
2453, Mellor! Saskatchewan, CANADA SOE 1AO, (306) 
752·3566. 

FOR SALE : Five new sl ngle·board 8080A 
microprocessors , completely assembled and tested. 
Each Includes 1 K by 8 erasable-prog rammable read· 
only memory and 256 by a programmable memory . Com· 
plete documentation, fealu red In CO magazine April, 
May, June 1979. S50 each. Platleter , 1315 Q St , Bed fo1d 
IN 47421, (812] 279-6265. 

WANTED: Ohio Sclenllflc Superboard lls with all 
manuals and documentation, up to $150 paid depending 
on year and cond ition . Send year and condition for my 
offer. For Sale: Tl 9914 m icrocompute r. Paid $1150, fl rsl 
certified check for $1 075 gets II. Brand new and sti ll In 
ori ginal ca rt on, Or will lrade TJ 99/4 for $950 plus Ohio 
Sc lenl lflc Superboard II In good condition. Gregg 
Beasey, 15 Cardinal Ln, East Islip NY 11730. 

FOR SALE: Contro l Data Corp 10 megabytes disk drive 
for AlphaMlcro AM·500 system. Elmer G Mitchell, 1520 
18th St, Huntsvi ll e TX, (713) 291 ·3447. 

WANTED: I have a small amounl of 8080 equipmenl (pro· 
cessor, a few support chips) and a large supply of olher 
stuff (74xx, MM3501, etc) and would like to buy or trade 
for anything 6800ish (processor, bareboard , support, 
etc). Give a hand to an uprooted American. R M Bownes, 
146 Warren Rd, Oonaghdee County Down, NORTHERN 
IRELAND BT21 OPO. PS: Please use airmail, it's a lot 
faster. 

WANTED: Drawings and schemallcs for making an elec· 
t rlcal s leep device, and other schematics for experlmen· 
tal hypnosis. K de Groot, P-Lastmanstr. 7, Helmond, 
HOLLAND. 

WANTED: Heathkit Microprocessor Train er ET·3400 and 
Memory 110 Accessory ETA-3400 for use with Heathkit 
Microprocessor Course. Wiii t rad e for Teletype prin ter 
pa rts, and/or cash. Please w rile and give details (ie: 
assembled/unassembled and If lhe unil(s) are opera· 
llonal). George Kelm, POB 160, Yap Island GU 96943. 
First c lass mall fo r fastest reply, US Domestic Posl 
Office rates. 

February BOMB Results 
Graph Theory 

Readers of BYTE expressed a 
burning interest in "A Computer­
Controlled Wood Stove" by Steve 
Ciarcia (page 32) . Steve won first 
place in the voting, his fourth 
first-place finish in as many 
months. Second place in the tally 
went to John A Lehman tor "A 
Financ ial Analysis Program " 
(page 192). Judging from com­
ments written on the BOMB 
cards, many readers were 
fascinated by an example of the 
balance sheet for MITS, Inc. Third 
place was taken by Ted Carter for 
" Implementing Dynamic Data 
Structures with BASIC Files" 
(page 92). Fourth place was taken 
by Robert A Morris for " Com­
parison of Some High-Leve l 
Languages" (page 128). 
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BOMB 
BYTE's Ongoing Monitor Box 

Art icle# Page Article 	 Author 
1 12 	 The Cassette Lives On, An 

Alternative to Floppy·Disk Mass 
Storage Cook 

2 20 	 A DC·tO·DC Converter Picco 
3 22 	 1/0 Expansion for the Radio Shack 

TRS-80, Part 1: Principles of Parallel 
Ports Clarcla 

4 44 KIMDOS, Using Your KIM·1 with a 
Percom Floppy-Disk Drive Swank 

5 72 Interface a Floppy-Disk Drive to an 
8080A·Based Computer Hoeppner 

6 104 A Graphics Text Editor for Music, 
Part 2: Algorlthms Nelson 

7 120 	 Using the Computer as a Musician's 
Amanuensis, Part 2: Going lrom 
Keyboard to Printed Score Raskin 

8 130 Comparing Floppy-Disk Drives by 
Software Simulation Nendza 

9 196 Give Your Computer an Ear for 
Names Munnecke 

10 202 The Club Computer Network Kass er 
11 214 The COSMAC Doodler Duntemann 
12 250 Error Checking and Correcting for 

Your Computer 	 Walker 
Bomb results on previous page 
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There are two 

sides to our story. 


Side One 

The DISCUS™2+2 Quad-Density Hardware 


single-board controller, and inter­
2+ 2 Quad-Density Disk 

Now you can use your factory mounted in a cabinet with 
S-100 system to tackle big power supply, fully-buffered S-100 
jobs. Because the DISCUS '" 

connecting cables. All fully 
System puts 1.2 megabytes of assembled, system-tested and 
fast-access memory on your fully warranteed. 
side for just $1545.00 complete. --....; You get the speed and 

With the DISCUS "·' 2+ 2 System, efficiency of 1.2 megabyte­
complete means complete. per-diskette memory . . . 


You get a full-size (IBM­
 and you get it for 0.13<!: 
compatible 8") double-sided/ per byte. 
double-density disk drive, 

Side Two 

The DISCUS™2+ 2Quad -Density Software 


1.2 megabyte quad-density hard­
ware is only one side of the story. 
The DISCUS '" 2+ 2 System price 
includes all the fully-interfaced . 
high-performance software you 
need to take full advantage of your 
quad capacity. 

The system includes our exclusive 
BASIC-V"" virtual disk BASIC, which 
allows you to address your quad­
density diskettes as easily as main memory. The 
operating system you get is the widely accepted 
CP/ M* 2.1. And you get our powerful DISK-ATE 
text ed itor/assembler; The most advanced software 

development tool availab le. 
Micro-Soft BASIC 5.1 and Micro­

soft FORTRAN are available as 
options. Both run under CP/ M* 2.1. 

Check out the full system price of 
DISCUS"' 2+ 2 Quad against any 
other floppy disk system at your 
local computer store. At $1545.00, 
we think you 'll take sides with 
DISCUS"' 2+ 2. 

If your dealer doesn 't carry THINKER TOYS 
products, write MORROW DESIGNS Inc.. 5221 
Central , Richmond, CA 94804. Or call (415)524-2101 
9-5 weekdays (Pacific Time). 

MORROW DESIGNS"/ Th~nkerToys·m 

•CP/ M is a trademark of Digi tal Research . 

Circ le 326 on inquiry card. 



FROM OHIO SCIENTIFIC 
You know abou1 computers. In fact , 
you probably own one now. One tha t 
you might be thinking of expanding. We 
have a better Idea. Take a gian t step 
lnlo the pe rsonal computing future with 
an amazing. new C4P from Ohio 
Scientific . 

SPEED SEPARATES THE 
COMPUTERS FROM THE TOYS 
The C4P MF has execulton speed that 
Is twice as fast as Apple 11 or 
Commodore PET and over THREE 
times as fas t as TRS-80. They are 
many times faster than the recently 
introduced flock of video game type 
computers. And, as if tha l weren ' t fas t 
enough, the C4P nearly doubles its 
speed when equipped with the GT 
option. 

A~ II. CommcdotoPET TfiS-tlO ..nd Ar ~o isrr 11)1Q10o''OO tr••1111n1o ~ A,µpk­
Com1.ul"' ' lnc:" Comrn<tdoroo 8'11lnf!M ""°--'Clunft Lrd lkd10-~r11ic:k A11m rMp..:11•elr 

1-programmable tone generator 
200-20KHz 

1- 8 bit companding d1g1lal to analog 
converter for music and voice 
ou tput. 

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

HOME INTERFACE 
1- AC-12 AC remote control interface 

DISPLAY 
32 x 64 with upper and lower case 
2048 Characters. 
256 x 512 ef fec tive Graphic Po111ts 
16 Colors 

SOFTWARE 
Ohio Scientific offers a comprehensive 
library of both systems and 
applications software for lhe C4P. 

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

Circ le 327 on Inquiry card. 

C4PS750 
8K BASIC-in-ROM. 8K o l stallc RAM 
and audio cassel te interface. Can be 
directly expanded lo 32K slal ic RA ..i 
and lwo mini-floppy disks. 

C4PMFS1795 
All the lea tu res of lhe C4P plus real 
time clock . home security system 
interface. modem interlace. prin ter 
interface. 16 pa rallel lines and an 
accessory BUS. The C4P MF starts 
with 24K RAM and a single mini-floppy 
and can be directly expanded to 48K 
and two mini-floppies. Over 45 disket1es 
now avai lable including games, 
personal. business. educational and 
home control applications programs as 
well as a rea l lime operating system, 
word processor and a data base 
management system. 

Computers come with k•ybod1d• and llopp1oa whero 1pee1 Ulorl 
Other oqu1pmon1 • hown ~. ophonol 

Far literature and tha name of your local 
dealer, CALL 1-800-321-8850 TOLL FREE. 

13 33 SOUTH CHILLICOTHE ROAD 
AURORA, OH 44202 • (216) Bc'l-5600 
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